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THE ENGINEER. 


CARDIFF AND ITS PORT. 


PuTTInG aside, as a subject for antiquarian reflection, 
the stone, bronze, and iron periods of human history, 
Cardiff has had in addition three distinctive epochs of 
general interest. First, its old British-Roman era, when, 
as a vantage ground for inland conquests, Didii or Didius, 
gave it a name Caerdidius, afterwards corrupted into 
Caerdydd, now Cardiff. Next its Norman era, when in 
connection with a general scheme for the subjugation of 
Wales by the English, King Fitzhaman and his knights 
annexed the County of Glamorgan; and thirdly, its 
commercial era, which begun about 1830, and may fairly 
be considered to have nearly attained its meridian. 

But it is with Cardiff as a port that we have to do, for 
as regards its ancient history, the name, and a few roads 
in the vicinity alone remain to remind one of Roman 
occupation ; and its Norman time is preserved with little 
exception in the castle, once the place of captivity of 
Robert, Duke of Normandy, now transformed by the 
munificent taste of the Marquis of Bute into an elegant 
structure, still more superbly decorated within. 

Had Cardiff remained untouched by the hand of com- 
mercial genius, it would have faded into one of those 
time-worn resorts, which the picnickian and the tourist 
frequent, a combination such as abounds in our island, of 
history, legend, and refreshment. Even in the time of 
Henry VIII., when Leland visited Wales—one of our 
earliest travellers—a ‘‘ few red deer on the mountains, a 
rare breed of horsis, and some good corne” appear to be 
the principal things that attracted his attention. Still 
later, in 1745, Cardiff appears to have been only a fishing 
village; Milford, Cardigan, and Carmarthen doing the 
little coal shipping that was done; Cardigan, in 1750, 
sending three tons, and then collapsing for some years 
with the supreme effort ! 

Then we find about the middle of last century coal 
ventures going on at Neath and Swansea, and still no 
trace of Cardiff. When the present century dawned 
Cardiff boasted 327 houses, and a population all told of 
1018 souls ; and as the years crept on there was a slight 
increase of business, and a weekly connection with 
Bristol by boat, enterprising mariners coming over for 
Welsh flannel and oats, and a little pig iron brought down 
from the mountains by mules, and giving in exchange 
groceries, draperies, and iron ware. In 1814 Cardiff 
rejoiced in the mag 9 of fifty-two ships; while Swansea 
had 128; Cardigan, 306; and even Llanelly, 93. Even 
some of these Cardiff ships were owned by Newport, 
which then figured as one of the creeks of Cardiff. 

And now we come to 1829, a date of importance, as it 
preceded the beginning of the now colossal trade of 
Cardiff. In that year the total shipments of coal from 
all Wales were insignificant to a degree, yet they had 
unquestionably been quietly advancing. They were as 
follows :— 

Tons. 
Newport 440,492 
Swansea 000 
Cardiff ... 
Llanelly 
Neath ... 


lg 8 ag PES 27,176 
It will be seen from this that the Welsh coal trade was | 
a very small affair, and only in keeping with the export | 


trade of home and farm products. 


London concerning London smoke—out of which griev- 


ance arose the London Smoke Act—had a great deal to | 
In a little way sloop loads of | 


do in giving the start. 
Welsh coals had found their road to various places. Even 
Crawshay, the iron king, had tried an export trade, and 
failed. Still Welsh coal and its smokeless qualities was 


under discussion, and on the London Exchange merchants | 
gossiped about the Act, and the possibility of getting a 


smokeless fuel; and then one more learned than the rest 
talked of the little known and far-away Wales, where it 
was said a smokeless coal could be found. Men heard 
this, some with little credence, others loth to go upon a 


remote journey of adventure, and ee of peril. | 


However, as told in the history of the Welsh coal trade, 
two enterprising spirits, Lockett, managing partner of 
Wood and Co., coal merchants, and Duke, another coal 
merchant, afterwards Sir James Duke, Lord Mayor of 
London, arranged the venture, and in company with 


James Marychurch, a relation of Lockett’s, found their | 


way, after vicissitudes, to Cardiff. It is related that 
it was late in the evening when they entered the 
old-fashioned inn where they were to sup and rest, and 
they were immediately struck with the glowing fire in 
the room. Lockett ordered supper, but told the girl to 
put on some more coal, and as soon as she had done so, 
and had left the room, carefully stoked it and said to his 
friends, ‘‘ Our journey is ended; we need go no farther.” 
Next morning he found the “ yard” which supplied the 
coal, next ascertained that it came from a widow named 
Mrs. Lucy Thomas, Waun Wyllt Colliery, near Merthyr, 
and as soon as possible they proceeded there; and Mrs. 
Thomas having brought a few lumps in her apron, con- 


But the change was | 
at hand, and there is little question but that an te in | 
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at pit. 
This was the beginning of the great Welsh steam coal 
trade, and the first sample was a_butter-cask full, 
which the three travellers took with them in a coal barge 
to Cardiff, and thence by sloop to London, where the 
sample was shown and burnt before wondering London 
friends. It'is claimed for Mr. Insole that he was the first 
shipper of Welsh steam coal, and the entry is of in- 
terest :—‘ 12th May, 1830, 414 tons Wain Wyllt coal per 
Mars of Shields, consigned to Mr. Samuel Welsford, 
London.” This first venture is stated to have been so 
little appreciated, that the cargo barely realised suflicient 
to pay the freight from Cardiff to London. It was evident 
from this, that some effort and expense had to be incurred 
before the prejudices of the people could be removed. 
This was the fate of other shipments. One to France 
was a serious loss, this was by the founder of the Fern- 
dale Collieries, and it was only by such practical action 
as that of Nixon, who himself stoked a French boat on 
the Seine, that a tardy acquiescence in the superiority of 
Welsh coal began to show itself. By 1834 the London 
trade totalled 100 tons a week, and the growth was so 
small that the whole total of 1836 was only 33,970 tons. 
| By 1839 this had increased 45,816 tons, and attention 
| of capitalists had been drawn so much to the subject of 
| Welsh coal, that about this.time an association was 
| formed in London to aid in the development. 
| It would be a long but an interesting tale to tell of the 
gradual awakening of the coal industry. How now in 
one valley, and again in another, levels were started, and 
| older levels gave way to sinkings, which were of so 
| primitive a character that the natives called them 
| ** winches,” the same term as used for the ordinary well. 
'To this day a pit at Cyfarthfa is known as the Big 
| Winch, which—great in its day—is only like a trial shaft, 
| compared with the deep sinkings of the present day. 
Native industry had a good deal to do in the early 
| days of the Welsh coal trade. As we have seen, a Welsh 
woman was the pioneer of the Welsh steam coal trade ; 
and simultaneously, or closely following, the industrious 
grocer and fortunate railway contractor put their small 
| savin into the business; some to come to grief, as 
| many did in the earlier Rhondda efforts ; a few to succeed, 
| as in the case of the Davies of Blaengwaur; the Powell 
| Duffryn, and others. But failure, it must be understood, 
| was invariably due to insufficient capital or want of 
| determination. The coal was there; and when English 
| capital came into the field, the Scotch in particular 
figuring as successful pioneers, the development was 
only a question of time. By 1843 the exports to 
, London were doubled, the total reaching 81,725 tons. 
| And so they went on. By 1850 the coal exports 
| from Cardiff amounted to 780,582 tons. In 1854 they 
| totalled a million ; by 1864, a million and a-quarter; in 
| 69, they reached three millions; '76, four millions and 
| a-quarter; in ‘85, eight millions and a-quarter; and in 
| 91, 9,962,868 tons. The story of this vast increase was 
of course accompanied by corresponding development of 
| roads, canals, railways, docks. The Roman-road from 
Cardiff over the Gelligaer mountains to Brecon, which had 
served the needs of the villagers and mountaineers, had 
long given way to a road fashioned by Bacon, the iron- 
master, through the valley to Cardiff, and this had been 
succeeded by a canal which, in a little way, had ministered 
to the early coal trade with London ; but the great need 
| that loomed before every thoughtful mind, with the ex- 
pansion of the coal trade, was the Port. Cardiff had 
remained from the 16th century, up to the inaugura- 
tion of the Bute Dock scheme in 1839, practically as 
Merrick had described it, with a ‘‘ Faire key to which 
| both ships and botes resort.” In 1825 came the beginning 
of initiatory steps; in 1830 the Bute Dock Act was 
obtained, and after nine years resolute labour, and a great 
| expenditure of capital; in 1839, as stated, it became an 
| accomplished fact, and the West Docks came into action 
| as one of the great aids to the development of the indus- 
| tries of the hills, and of fast progressing Cardiff. 
The result upon the statistics of population was com- 
| parable only with that of an American city. The 
| thousand and eighteen souls which formed the “life” of 
Cardiff in 1801, became 10,077 in °41; 18,351 in °51; 
82,954 in 61; 59,494 in '71; 86,364 in ’81, and 128,846 
|in 91. In 1810 only 492 vessels left the West Dock, but 
in 1847 the number had increased to 4100. In 1851, the 
| increase had become so rapid that there was an urgent 
requirement for more dock accommodation, and in that 
year the East Bute Dock was begun, and partially opened 
in 1856, and in 1857, with its completion, the Great 
Western Railway was linked with it, and by 1859 the 
Rhymney, the Taff Vale —— from 1841 had a con- 
nection with the port and hilly district, into which it was 
the first railway to penetrate. In1856 the Penarth Dock 
Company was formed for constructing a dock under the 
headland at Penarth. This was successfully carried out, 
and the tidal harbour opened in 1859, and the dock in 1865. 
In 1864, the trustees of the present Lord Bute sought 
Parliamentary powers to carry out a magnificent under- 








cluded arrangements for the whole output at 4s. per ton | 








taking, including pier and docks ; but as Lord Bute was a 
minor, and the cost of the undertaking estimated at two 
mnillion pounds sterling, the scheme was not sanctioned 
and in 1866 a modified scheme was presented and carried. 
This included the Roath Basin and low-water pier. The 
last great addition has been the fine Roath Dock, 
approached from the Roath Basin by a magnificent lock, 
asserted to be the finest in the world. 

Surveying the port as it now is, one is impressed with 
the magnitude of the dock accommodation which has to 
grapple with an average now of ten million tons coal 
exports, and a fast-growing import trade of one and a- 
half million tons. The Bute West Dock has an area of 
194 acres; the East Dock, 46} acres; the Roath Basin, 
12 acres; the Roath Dock, 33; and for timber floats 
there is an acreage of 28. From the Board of Trade 
return of the annual statement of the navigation and 
shipping of the United Kingdom, Cardiff now ranks as 
the largest port in the United Kingdom for shipping 
cleared to foreign countries and British Possessions. In 
1890 the coal shipments exceeded the whole of the Tyne 
ports together. The engineering and mechanical appli- 
ances are quite in keeping with the magnitude of the 
port. Hydraulic power figures considerably. There are 
forty-two fixed and movable staiths, some capable of 
shipping 300 tons per hour. Moveable coaling cranes, 
the invention of Sir W. T. Lewis and Mr. Hunter, which 
enable a vessel to load or discharge at two or more 
hatchways simultaneously. Forty-five cranes, a large 
number of which are moveable, and worked by hydraulic 
power, capable of lifting up to twenty tons. Powerful 
shearlegs up to sixty tons, and hydraulic capstans for 
discharging timber and assisting in the movement of 
vessels. 

In connection with the Bute Docks are ten graving 
and floating docks, ranging up to 600ft. in length 
and 60ft. in width, and large engineering works in con- 
nection with the docks, as well as those which have been 
the results of individual enterprise, conspicuous amongst 
them being the Tyneside Engine Works; the Windsor 
Slipways, Dry Docks, and Engineering Company; the 
Central Engineering and Ship Repairing Company; the 
Mountstuart Shipbuilding, Graving Dock, and Engineer- 
ing Company; and the Bute Shipbuilding, Engineering, 
and Dry Dock Company, which has colliery, engineering 
works, and a foundry in the Rhondda Valley. 

The dominant spirit of the great port is unquestionably 
Sir W. T. Lewis. In addition to the multifarious duties 
connected with its progressive expansion, to meet the 
enormous development of the coal industry, he has 
initiated, and for seventeen years presided over, the 
Colliers’ Parliament, in which coalowners and _ repre- 
sentative colliers manage the affairs of the coal world, 
the principal outcome being the sliding scale, which has 
given a mutual advantage in improving markets. He 
has also founded the Miners’ Provident Fund, which has 
been of marked benefit to the industrial community, and 
now includes nearly the whole of the 80,000 colliers of 
the district as members. The provision for accident, for 
relief to the widows and orphans in the event of the 
death of a member, have fairly, in all but colossal 
accidents, saved the necessity for public appeals. Sir 
William has figured on many Government Commissions, 
is at the front in the elevation and improvement of the 
people, and has the well-deserved credit of being in the 
interest of his country one of the hardest-working men 
of the district. 


Among the numerous places of interest which will 
attract the Institution of Naval Architects next week 
may be noted the Tharsis Copper Works and Dow- 
lais-Cardiff Steel Works, both in close connection 
with the Bute Dock. The latter is not yet carried 
out to the full proportions intended, but four fur- 
naces are in constant action, and the appliances 
are of the latest and the best in connection with 
iron and steel works. The make of pig is progressing 
steadily, but the idea of the projectors, the making of 
ship plates—for a possible great shipbuilding industry at 
Cardiff, as well as the supply of plates generally—is only 
a question of a short time. 

The Dowlais-Cardiff Works are also adapted to meet 
the new era in the history of the Welsh iron and steel 
trades. In the early history furnaces and works were 
established at the outcrop of the Welsh iron ore, but with 
the decline in that industry, Spanish ore being put into 
the furnace at a less cost, though certainly double the per- 
centage of iron, the tendency of the steel trade has been 
to the seaboard. The scientific visitor in search cf the 
old iron works of the hills will yet be enabled to see ** Old 
Dowlais,” as it is te:med, situated twenty-five miles 
from Cardiff, and accessible by the Taff Vale or the 
Rhymney railways. These are still in a moderate degree 
of activity. These works form the sole industry, and 
i gh a population exceeding twenty-five thousand 
souls, and in the great railway era of this and other 
countries took a conspicuous part. The chief products 
continue to be rails—a trade at present in a bad state— 
merchant bar, and tin bar. 
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Cyfarthfa Works, once famed for its bar iron, which 
was sent to all parts of the world, then for its rails, the 
great make at one time being American, now only turns 
out in rails a ‘colliery section, the whole of its great 
capacity being occupied in Bessemer pig and steel bar. 
In the latter, Cyfarthfa, the old home of the iron kings, 
the Crawshays, now figures as the busiest in the world. 
The steel made there ranks high for tin-plate manu- 
facture, the result being attained by the most careful 
supervision of Mr. Wm. Evans, the general manager, 
aided by the best skilled aid in the laboratory, the blast 
furnace, and engineering departments. Cyfarthfa “as 
it now stands occupies but a small part of the 
great tract in which old-fashioned operations were 
carried on, yet no works in Wales are so worthy of in- 
spection, as showing the great strides made in the 
limitation of space and in the utilisation of forces. 

As regards the old works of the hills, Rhymney, 
though well equipped with modern plant, is at a stand- 
still, and Tredegar is similarly placed. Blaenavon and 
Ebbw Vale hold their ground, and the latter under the new 
régime bids well. 

Plymouth Works, from which Anthony Hill sent out 
iron railsand merchant bar of first excellence, and which 
were adapted or hot blast and “steely iron” at a 
great outlay, by Mr. Richard Fothergill, are now only 
represented by a thriving colliery, the site of the works 
being a “shop” for colliery requirements. Penydarran 
Works are represented by amass of ruins, with a theatre 
located near the old mills. Abernant has become a store- 
name ; Llwydcoed a carpenters’ shop; Blaina a tin-plate 
mills. 

While there are sufficient attractions in Cardiff and 
upon the hills to engross a fair measure of the visitor's 
time, attention will be certainly called to Newport, 
situated within easy run of Cardiff, where an important 
addition has been made this year to the Alexandra Docks, 
and which is bidding well for the future development of 
the lower coal measures of Monmouthshire; and Barry 
Docks and Railway, which may be regarded as the latest 
appanage to the port of Cardiff. That the “ Barry ” has 
attained importance, may be understood when it is stated 
that as much as 100,000 tons of coal a week have been 
shipped thence. 

Barry lies several miles south-west of Cardiff. The 
island is about a mile in length and half a mile in width. 
The Act for forming a dock was obtained in 1884. The 
water area of the dock is 73 acres. Its greatest length 
3400ft., breadth 1100ft. The connection with the 
Rhondda coal-field is by a double line of raiiway, 18 miles 
6 chains in length, running from Barry tothe Rhondda Farm 
branch of the Taff Vale Railway. The Barryis connected 
with the Great Western at Peterstone and by branches 
with the Taff at Treforest, and the Taff Vale at Penarth. 

The adaptation of the old waterway of the Glamorgan- 
shire Canal, which in late years has been acquired by the 
Marquis of Bute, to the Bute Dock by level water, doing 
away with locks, &c., has been a masterstroke of policy ; 
and the intention is shortly to run small steamers on the 
canal, and thus bring the advantages of a cheap sea rate 
to the large population occupying the valleys from 
Cardiff to Merthyr. 

It would be a grave omission to pass unnoticed the 
electric agencies now being utilised at some of the prin- 
cipal collieries, and the great colliery sinkings which 
represent the colossal industry, and also forecast a yet 
greater future. For the latest appliances of electricity 
Plymouth Merthyr, which has winding and electric light- 
ing on a large scale, takes the first rank. Mardy, in the 
Rhondda Valley, is another. The deep and important 
sinkings are represented by Harris’s Navigation, the 
deepest in Wales; by Merthyr Vale, the Albion, Penrhiw- 
kiber, and two not yet completed, Llanbradach and the 
Dowlais Cardiff Colliery. The last-named is almost in 
the centre of the Welsh coalfield, and consequently may 
be expected to be the deepest, and the one where the 
difficulties of coal-mining in the control of water, &c., 
demand the maximum amount of scientific skill and 
energy—and, it may be added, outlay. 








AN AMERICAN SEWAGE PUMPING PLANT. 


Tue City of Boston, Mass., U.S.A., has a very extensive 
and well constructed sewerage system, which is constantly 
_being extended, and our American correspondent recently 
gave a general description of three sewage pumping stations 
which are to be established. The following article, also from 
our correspondent, gives particulars of one of these pumping 
lants. 
, The Board of Sewerage Commissioners will provide an engine 
house, boiler house, chimney, and masonry foundations for 
the engines, pumps, and boilers, which are to be furnished 
and erected by the contractor. There will be two pumping 
engines, each capable of easily raising 35 cubic feet of sewage 
per second, 11ft. vertically above the level of the sewage in 
the pump well, and also capable of raising to heights up to 
30ft., quantities of sewage inversely proportional to such lifts. 
They must also be capable of pumping at as low a rate as 
8 cubic feet per second, and at all rates between 8 and 35 
cubic feet per second. There will be two steam boilers of such 
capacity, that either one can easily supply sufficient steam 
for the two engines when discharging together 70 cubic feet 
per second, with a lift of 11ft. The following table gives 
some of the approximate figures for trial. At a later period 
two more engines will be installed in this station. 
it~ of surface of sewage in pump well above 
avtum .. “2 28 28 of - 08 «Ff + of 
Elevation of pump well.. .. .. .. .. «+ .. 69ft. 
Elevation of surface of sewage in dischargechannel 97}ft. to 103ft. 
A SUNS «s sp os os op be ce 00° es co Oe 
a ee eee eee eee 
Lift, ordinary maximum .. .. .. .. «. «- S§ft. 
Lift during duty trial at 35 cubic feet per second 8$ft. 
Lift during capacity trial at 35 cubic feet per second 11 ft. 
Elevation of boiler-house floor above datum... .. 116$ft. 
Datum, 100°64ft. below mean low water in Boston Harbour. 
The engines and machinery are to be of good design and 
strength, working without undue noise, shock or vibration. 
The steam cylinders are to be of close-grained cast iron, and 


894ft. to 92ft. 





if steam jacketed, provision is to be made for expansion. 
They are to be counterbored so that the pistons will run over 
at least jin. Pistons and cylinder heads to be faced off, and 
definite end clearance given between them. Pistons to be 
cast hollow, and all core vents plugged absolutely steam-tight. 
Valves and valve seats to be scraped or ground steam-tight, 
and cylinder heads ground or scraped tight on narrow joints. 
All small auxiliary steam pipes about the engine to be of 
brass, and provided with Chapman’s high-pressure valves. 
Connecting rods, piston-rods, shafts, crank pins, and crosshead 
pins of Otis crank-pin steel. Piston-rods preferably keyed 
to crossheads, and the ends of keyways in rods and crossheads 
to be semi-cylindrical. Connecting rods and main links to 
be provided with boxes wholly lined with Babbit metal, which 
must be hammered in after being poured. The composition 
and mixture of this metal to be as described in Haswell’s 
“Pocket Book.” Tripp metallic packing for piston-rods, and 
soft packing for valve stems. All small connections operating 
the valve gear, where not provided with adjustable boxes, to 
have eye-ends bushed with hardened steel bushings (,},in. 
— than the eyes), forced in and lapped out truly cylin- 


Cranks to be shrunk or forced on, and keyed, and crank 
pins forced in. Fly-wheel hubs forced on and secured by two 
keys each. The forcing to be done with a hydrostatic press, 
and the difference in diameter of parts to be the one- 
thousandth of the smaller diameter. Fly-wheel arms to be 
cast hollow, and of elliptical cross section, each having a 
sector of the rim cast with it. The rim sectors to be secured 
to each other by keys and dowels, or by yokes shrunk on. 
The edges and sides of the fly-wheel rims to be turned, and 
provided with depressions for receiving a bar, and the hubs 
are to have no external ribs. The wheels must be of suf- 
ficient diameter and weight to insure uniform motion of the 
pumps at their lowest speeds. The cylinders to have indicator 
attachments, so that cards can be taken at any time. Fly- 
wheel engines must have sensitive high-speed centrifugal 
governors, and the range of cut-off must be from 0 to ? stroke 
on the high-pressure cylinders, the cut-off of the others being 
fixed or variable as the builder prefers. Low-pressure cylin- 
ders of compound or triple-expansion engines should have 
independent motions for the steam and exhaust valves. If 
walking beams are used, they are to be of air-furnace gun 
iron, with an ultimate tensile strength of 30,000 Ib. per 
square inch. Cylinders and steam pipes will be covered with 
magnesia i}in. thick; cylinders lagged with sheet steel, and 
fitted with polished false heads. Throttle valves to be so 
arranged as to be operated from the main floor and end 
gallery of the engine, and the valve gears and starting arrange- 
ments to be such that each engine can be started and oper- 
ated by one man. 

Parts likely to be displaced by vibration are to be put 
together by ream bolts, made a driving fit, or by keys and taper 
dowels. Nuts to be of U.S. standard, case-hardencd when 
to be frequently removed, and nut seats to be faced for a 
square bearing. Stuffing boxes to be readily accessible for 
inspection, and for tightening up while the engine is running. 
The machinery must be so designed that the pumps can be 
isolated from each other, and the pumps or ise chambers 
can be removed and hoisted out of the pump pit without dis- 
turbing other parts. The running parts and valve gear to be 
well finished and highly polished, and safety guards to be 
fitted to fly-wheels, &c. 

If shell boilers are used the shells and heads are to be of 
open-hearth steel, having an elastic limit of over 30,000 1b.; 
ultimate tensile strength, not over 60,000 lb.; elongation, 
25 per cent. in 10in. Specimens will be heated to a cherry 
red, plunged in cold water, and then bent cold double over 
a cylinder whose diameter is twice the thickness of the plate. 
Test strips will be cut from each plate. Longitudinal seams 
to be butt-jointed and triple-riveted with double covering 
plates. Riveting to be done by a hydraulic machine. Rivet- 
holes must be drilled in ee and after drilling the plates 
must be taken apart and the oil and burr removed. Longi- 
tudinal bracing must be by means of through-bolts with 
upset ends, without welds, and strained not over 7000 Ib. per 
square inch of minimum section. The heating surface is to 
be based upon an evaporation of 2lb. of water per hour, by 
each square foot of heating surface of the usual quantity of 
water evaporated reduced to its equivalent from and at 212 
deg. Fah. The boilers must be tested at the builder’s works 
to hydrostatic pressure equal to 1} times the working pres- 
sure, and must be tight under such tests. If internally fired 
the boilers must be covered with magnesia 1}in. thick, covered 
with canvas secured by bands. 

Boiler tubes must not be over 3in. diameter, and if not 
over 13ft. long they must be 2hin. diameter. Each boiler to 
have two pop safety-valves, with gauge-cocks, glass water- 
gauges, and the usual appliances and fittings. Each smoke- 
box will be provided with an uptake to the main flue, con- 
taining a hand damper. The uptakes and main flue will be 
of rectangular section, built of wrought iron plates, with 
angle-iron joints and stiffeners, and the main flue will have a 
damper operated automatically bya Locke or other automatic 
regulator. The boilers will be fed by two direct-action steam 
pumps, each of sufficient capacity to easily supply the two 
boilers, and each is to be fitted with a sight-feed lubricator. 
An injector of similar capacity is to be provided as an 
auxiliary feed. The feed-pipes will be of brass, and the 
main feed-pipe will be provided with a Worthington or other 
approved meter. The steam pipes will be of wrought iron, 
extra heavy, and connected by extra heavy cast iron fittings. 
The flanges of main steam pipes are to be screwed on 
with tapered threads, the pipe passing entirely through, so as 
to be faced off with the flange. Male and female joints shall 
be used. The branch from each boiler will be provided with 
a Chapman or other straightway stop valve. Flange connec- 
tions are to be faced off and packed with copper gaskets. 
Stratton or other approved separators will S used. All 
steam pipes to be covered with magnesia one inch thick. If 
the engines are of a design a a working pressure of 
over 125 lb. per square inch, the boilers are to be constructed 
with internal furnaces, or are to be of the water-tube type. 

The maximum capacity trial will be made of each engine 
separately with either boiler, and the duration of trial to be 
not less than twelve hours. The liftfrom surface of water in 
pump well to surface of water in discharge channel will be 
11ft., with a pump discharge of 35 cubic feet per second, but 
the engineer will arrange for trials of minimum—8 cubic feet 
per second—and intermediate capacity, and for trials with 
lifts greater than 11ft. The discharge to be determined by 
weir measurements. 

The duty trial of engines and boilers combined to be 
measured by work done in foot-pounds for each 100lb. 
burned of George’s Creek Cumberland coal of best quality, 
no allowance being made for ashes or partly consumed coal. 
The test to be made with running start, and to be finished 





with fire in similar condition and engine running. Foot- 
pounds of work to be found - multiplying the number of 
pounds of water pumped by the vertical distance between 
water level in the pump well and the discharge channel, 
which will be 84ft. while pumping 35 cubic feet per 
second. The quantity discharged to be determined by weir 
measurement. The trial to be for not less than twenty-four 
hours, and to be made of each or either engine, by itself, and 
with either boiler. For the duty trials of engines alone, the 
elevations, lift, rate of pumping, and weir measurement to 
be as in the combined duty trials, and the trial to last ten 
hours for each or either engine. The duty to be measured 
by the number of foot-pounds of work for each 1,000,000 
British thermal units consumed. The number of heat units 
to be determined by the method recommended by the duty 
trial committee of the American Society of Mechanical 
Engineers. 

The water to be pumped in the trials may be either salt, 
fresh, or sewage, but shall not contain more than one-half of 
1 per cent. by weight of mineral and organic matter in sus- 
pension. Before reaching the suction-pipe it will pass 
through a screen having apertures not greater than lin., 
measured horizontally. If the duty developed by the plant 
on trial exceeds or falls short of the guaranteed duty, the 
builders will be paid a bonus or fined, as the case may be. 
The bonus is not to exceed 3000 dols,, and if the developed 
duty is more than 10 per cent. below the guaranteed duty, the 
Board may reject the plant. 








THE AVERAGE YIELD OF FURNACES. 


To the important question of the output of crude iron is 
being given greater attention, though not yet as much as it 
merits. In some British districts the increase in the produc- 
tion for the plant employed is rather startling. It is obvious 
that if we are to have figures bearing on this subject, we 
must have them over an area that is not so small as to be 
affected by incidental changes. If we look at the district 
which has most regularly and most fully the statistics of 
production, we shall find two alterations—a larger average 
production of pig iron, and a larger output in proportion to 
the iron which is smelted from the imported ores. The out- 
put of the North of England is the largest of the iron-pro- 
ducing districts; and as there is usually a regular demand 
for its pig iron, both for export and for local consumption, its 
average make per furnace is a high one. The following figures 
will illustrate this, and show also the growth of the average 
yield per furnace :—1870, 14,491 tons per furnace; 1879, 
20,016; 1885, 25,090; 1889, 26,904. Later statistics are 
influenced in such a way as to be useless for comparison— 
the strike of the Durham miners, for instance, affecting last 
year’s output adversely. But testing this year’s production 
by the latest monthly return, we find that its rate would give 
more than an output of 32,000 tons per furnace annually. 
Lancashire, with the large production from the hematite- 
making furnaces of the Barrow and Carnforth district, has a 
very large average output, but the most recent statistics we 
have thence does not give anything like so full a yield as that 
of the north-eastern district we have already referred to. In 
recent years, the tendency towards an increase of the average 
yield of the furnaces of the kingdom has been marked, very 
naturally the high average of the northern furnaces would 
favourably influence it. It rose, for instance, from 13,121 tons 
for the year 1879 up to 16,940 for 1885; andagain it had reached 
18,491 tons for 1889}; but the prolonged sirikes in Scotland, 
and later in Durham last year‘ have lessened the value of, 
the figure from the date named for comparative purposes 
As we have already said, the production has been attained 
partly by the increased use of the richer ores imported from 
Spain and other countries. In the North-East we find that 
the latest return gives forty-nine furnaces as engaged in the 
smelting of the Cleveland ores and thirty-seven in the 
smelting of the ores from other parts, or rather of hematite 
and allied ores; and it is certain that the use of so many of 
the furnaces for the reduction of these ores has had its 
influence on the average production of the furnaces. As an 
illustrative fact, it may be said that the furnaces using the 
native ores yielded in the ‘last month reported on 2450 tons 
on the average, whilst the furnaces engaged in smelting 
hematite and similar ores produced on the average about 
3060 tons in the month; Pat actual accuracy is scarcely 
attainable, though the figures are substantially correct, and 
are influenced only slightly by a small change in the number 
of the furnaces in blast in the beginning and the end of the 
month. Very naturally, the large increase in the average 
yield of the blast furnaces leads to the employment generally 
of a smaller proportion of the smelting plant of the country 
as a whole and of districts therein. Twenty years ago there 
were 130 furnaces in blast in the North-Eastern district. 
Though there are now only eighty-six furnaces in blast, the 
yield is much more now than it was two decades ago— 
indeed, the increase is startling. For 1872 the production of 
pig iron for that district was close upon 2,000,000 tons 
in round figures. Now it is at the rate of 2,800,000 tons, 
though it is obtained from forty-four fewer furnaces. It is 
obvious that the facts we have thus summarised have their 
bearing on the cost of the production of pig iron, on the iron 
trade as a whole, and on its condition and prospects in the 
different districts; for when other things are equal, the 
output will drift increasingly to those districts in which 
there is an increase, and the largest yield on the average on 
the capital involved. 











Mr. WiusHurst’s new influence machine, described at 
the last meeting of the Physical Society, consists of two glass discs 
3ft. 5in. diameter, mounted about jin, apart on the same spindle ; 
both plates turn in the same direction. Between the discs are 
fixed four vertical glass slips over 4ft. long, two on each side, and 
each covering about three-eighths of a disc. Each slip carries a 
tin-foil inductor, which has a brush touching lightly on the inside 
of the adjacent disc, on its leading edge. Collecting and neutralis- 
ing brushes touch the outsides of the discs, and the few metallic 
sectors attached thereto. An account of some experiments made 
to determine the efficiency of the machine was given. The authcr 
also showed that when all the circuits of the machine were broken, 
it still continued to excite itself freely, and sparked from the discs 
to the hands when brought near. In a written communication 
Prof. O, Lodge said his assistant, Mr. E. E. Robinson, constructed 
a machine on lines similar to Mr. Pidgeon’s, a few months ago, and 
had now a large one nearly completed. Mr. Robinson's fixed 
inductors are carried on a third plate fixed between the two 
movable ones, The sectorsfare quite small, and neither they nor 
the inductors are embedded. On close circuit the machine gives 


a large current, amptre, and on open circuit, ex ly 
high potentials. 2D. Lbigets opinion, Mr. Pidgeon attaches too 


much importance to his sectors and their shape. 
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ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION, 


(From our Special Commissioner.) 


Curcaco, June 177TH, 1898. 

Tue American Bell Telephone Company has a very 
fine exhibit in the Electricity Building, consisting of a 
classic villa, which I previously alluded to in my general 
description. The Chicago Telephone Company, which 
has its chief exchange in the city, has there 9900 sub- 
scribers connected upon 800 lines and 100 trunk mains. 
This company is working a fine telephone exchange in 
the American Bell Telephone house, and has numerous 
subscribers throughout the buildings at Jackson Park. 
As a special exhibit, the Bell Company has direct con- 













































BRIDCING §=PLUC 
Fig. & Fig. 6 


TO ro 
LINE CABLES SWITCHBOARD 


Fig. 1 


versation with New York, which, by way of the pole-lines, 
is 950 miles distant. Speech can be distinctly heard even 
at this immense distance. 

The telephone switch-board was built by the Western 
Electric Company of Chicago, and is one of the latest 
type with all the most recent improvements upon it. 
The cables are all collected in a subway, and are led to a 
pit at the end of the telephone board. This pit is of the 
standard type used in the offices of Chicago, and contains 
five main cables consisting of 100 pairs of insulated wires, 
and three smaller cables, each containing fifty pairs. The 
whole of the circuits are metallic throughout, and the wires 


| 
system, and for restoring the drop of the annunciators.| L, Supposing, however, that all is normal, and that 
The outer end of the cable is provided with a 6 ampére | neither lightning nor low-tension foreign currents are 
cutout, and from the cable heads the wires are brought | flowing on the line, the telephone current passes through 
to the lightning arresters, which is illustrated in Fig. 1. | the bobbin K, through the metal spring N, and thence to 








are all insulated with paper. The air spaces which are left 
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Fig. 7 





A is a solid block of cast iron, upon which is fixed a 
German silver plate B, connectec to earth; C C are blocks 
of insulating material, and the wires from the line cable 
are connected to metal strips at the left-hand side. 
Facing the incoming current it reaches D, and passes 


| the switchboard. It will also be seen that as soon as K 
| gives way, N is in metallic connection with F through 
| the pin O. The return circuit from the switchboard goes 
| in at P and passes out at Q, being protected in a similar 
| way. These arresters are arranged by hundreds in special 
| frames. I now come to the board itself, which is illus- 
| trated in Figs. 2, 38, and 4, and represents the actual 
| boards built for the American Bell Telephone Company 
for the World’s Fair. The portion A is filled with 
annunciators, the row marked “signals” being for outgoing 
trunks, and the rows below these are the answering jacks, 
| and the rest to indicate when a subscriber wishes a con- 
nection made. ,There is no bell to attract the attention 
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along the metal pin E, up the spring contact F, which 
at the other end rests upon a carbon block G; this block 
is insulated by a strip of mica of the shape shown at I. 
From a second block of carbon H, this second block has 
a recess which contains a small button of fusible metal 





a--=--- 686 


cae eae 23/6 





19 Ya" 


2345 rTesweuane ; 
e°co0ecooo000CO 60 e000 000000 
0000000000000 0000000000000 


eo0e0900 0000000 
eoo000n90000000 








$/% 
a 








Figs. 2, 3, 4—BELL TELEPHONES 


in insulating give the cable a lower specific induction capa- J. If lightning strikes the line wire, the discharge jumps 
city than is afforded by other types of cables, and itismade the small air space between the carbon blocks G and H, 
by the Western Electric Company. In passing, I may re- fuses the button, which immediately puts F in contact 
mark that this company possesses a very large and well with earth through B, thus protecting the telephone board 
fitted up factory, which I visited, and saw telephone boards , from injury; but this would afford no protection from 
in progress and the process of insulating wire. Returning street car circuit currents, and therefore a separate 
tomy description of the cable connections I find that the | fuse is put in at K. This consists of a coil of very 
separate leads are led off by means of Okonite cable to | fine wire with a resistance of 27 ohms. This wire 
boxes known as the cable heads, and these carried at once | will fuse if the current exceeds a certain amount, and in 
to the distributing boards. Descending to a cellar, I | doing so releases a small metal plug in the centre, and 
found two small dynamos used for charging secondary | allows the pin to press the light spring L down on to the 
batteries which supply current to the various circuits. | plate M. In Fig. 1, it appears as though L were at 
Ten cells in series are used for working the signals, and | present in contact with M through a rivet head, but the 
two cells in series for working the transmitters and test rivet head is not in the same cross section as the spring 


of the operator, it is therefore necessary to carefully 
watch the annunciators. The flat front of the board is 
occupied with the plugging holes, except the two lowcr 
rows, which are for the answering jacks or signals. Fig. % 
is an end view in section; Fig. 8, a front elevation ; and 
Fig. 4, a plan of the table lettered B, Fig. 2. The whole 
length of the board is 693in., and it requires three 
operators, each of whom attends to ore of the parts 
marked C. The cord holes are lettered F, the listening 
keys E, and the ringing keys D. There are two cord 
holes, one listening key, and two ringing keys to each 
connection. The operators, who are girls, sit with a 
telephone fixed upon their heads by springs, and having 
two ear pieces, and their duty is to watch the communi- 
cators, and make connections for subscribers. 

The boards shown in Figs. 2, 3, 4, are of course con- 
nected in rows side by side, according to the number of 
subscribers upon the particular exchange. I will now 
describe with the aid of illustrations the mechanism used 
in these boards. The numerous connections are all exact 
duplicates of one another, so thatif I describe one complete 
circuit it will suffice for all. Perhaps the most important 
parts of the board are the bridging plugs and bridging spring 
jacks. Figs. 5 and 6 represent two views of the plug, 
and Fig. 7 the spring jack in section. The cords which 
I alluded to as passing through the holes F, Fig. 4, 
have a plug at each end, such as shown in Figs. 5 and 6, 
and the spring jacks are arranged in long rows in the 
spaces G G—Fig. 3. In Fig. 5 the part A is metal, below 
it is a ring of insulating material, below this a metal ring 
B, followed by a second insulating ring and metal C and 
insulating material D. In making a connection the plug 
is pushed into the hole at G, and the groove round A comes 
under the bent end of the spring plate E. One end of 
the subscriber's line is connected to the spring plate E, 
and the other end to the plate H, which is connected to 
the ring H; the separate plates are of course well insulated 
from one another. The metal ring B makes contact 
between D and F;; these are used for test purposes and for 
restoring the drop signals, and will be explained later. The 
metal ring G is in metallic connection with D, and is also 
used for testing purposes. Inside the plug the point A 
is connected to one wire in the cord, and the part C to 
the other wire in the same cord, each of the two wires 
being of course well coated with insulating material. It 
is thus obvious that as soon as the plug—Fig. 5—is 
pushed into the spring jack—Fig. 7—there is a connec- 
tion through E and H from the subscriber's line to the 
central station. It will be clearly understood that twenty 
of these spring jacks are placed side by side in a row in 
the same piece of ebonite, and that the tongues F of all 
these jacks are connected together in parallel. We shall 
now be able to follow the results which take place when 
a subscriber calls the central station and has a connection 
made to another subscriber. Fig. 8 is a diagram of the 
bridging system. The wires froma subscriber come in 
at the left bottom corner, and after passing the protectors 
and intermediate board, come in to the connecting board. 
As soon as the subscriber gives his magnets a few turns 
he sends a current through the back coil A of the 
annunciator, this causes the drop to be lifted, and a number 
is visible to the operator in attendance. She then takes 
up an answering plug, inserts it in the hole numbered to 
correspond to the number of the subscriber who has 
called, and as soon as this plug is put in the drop of the 
annunciator falls by means of cu.ent from the batrery 
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through D and F, and the locking drop is restored to its | 


normal position. 


subscriber required is not occupied, the operator then 
rings him up by pressing the ringing key B—Fig. 9. 


I must now refer to diagram Fig. 9 to explain the | doing this the springs m m1 are put in contact with the 


further process. 
that shown in Fig. 8. 
plug—Fig. 9—she then puts down the listening key, 
shown in section in the middle of the diagram. This 
key is made of cam shape, so that a movement causes 
descent or ascent of a rod in the centre, carrying a 
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Fig. 9—BELL 


cylinder of insulating material at its end. The current 
produced by the subscriber speaking into his telephone 
now passes along the wire a, through the spring-plate 6 
to c, and thence along the wire d to the plate e, thence to 
terminal f, and so to the induction coil g, or rather to 
one half of the coil through the operator’s telephone A, 
back along the other half of the induction coil, through 
the condenser j to the end k and up the strip J, back to 
the terminal c! on the ringing key, and by b' and a‘ to 


The answering plug here is the same as | 
After having put in the answering | machine D passes to the calling plug, and thence to the 


sw40 009 


springs n m1 respectively, and current from a magneto- 


subscriber’s bell. He is then directly connected with the 
person who called him, and the operator may either 
switch off her listening key A or continue to listen. By 
switching off her listening key the telephone h and 
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condenser j are cut out of circuit altogether. As soon as 
the conversation is over, the act of ringing off works the 
clearing-out drop—Fig. 9—and the operator draws out 
both answering and calling plugs, and the clearing-out 
drop is automatically restored by current from the small 
battery E. Before actually disconnecting the two 


persons who have been talking, the operator puts down 
her listening key and inquires whether the conversation 
is finished, and if so, she draws out both plugs. 




























Fig. 10O—THE GENERAL ELECTRIC COMPANY’S SHIP LIGHTING PLANT 


the subscriber, who is thus able to direct the operator 
which subscriber he wishes to talk to. 
the subscriber having been given to the operator, her next 
duty is to see whether he is disengaged. This she does 
by taking the calling plug on the other end of the same 
cord to which the answering plug that she is using is 
attached, and touching the ring G!—Fig. 8—with it, 
supposing, of course, that this is the particular sub- 
seriber required. If he be engaged, she will obtain a 
current through her telephone from the battery or test 
circuit, and will not attempt to make connection. The 
cause of this will easily be understood from an examina- 
tion of the top part of Fig. 8. It will be seen that as 


F, F}, &c., are all connected together, part of the battery , 


current must flow through the calling plug to the tele- 
phone, when contact is made with the top of this plug 


The number of | 


and the outer ring of an occupied spring jack. If the | 


The Western Electric Company has a very fine 
exhibit, containing all the parts of the various types of 
boards made by it, and the visitor must be struck 
with the beautiful finish and careful standardisation of 
all the fittings, and this fact probably accounts for the 
immense success of the concern. I shall in a future 
letter allude to some special exhibits of the Bell Tele- 
phone Company, which may be seen in its own 
building. 

One small portion of the exhibits of the General 
Electric Company in the Electricity Building is repre- 
sented in the cut given above; this particular section is 
devoted to ship-lighting, and the illustration, Fig. 10, repre- 
sents a combined engine and dynamo, along with the switch- 
board to be used with this plant. There are various 
objects also included in the picture, which I shall 
allude to afterwards. 





The small engine is of the closed type, compound 
single-acting, and was built by the J. 'T. Case Engine 
Company, of New Britain, Conn., from the designs of 
Mr. J. T. Case, who holds patents for the particular 
arrangement. I do not intend to describe the engine 
itself in detail, as my object is to draw special attention 
to the electrical details; suflice it to say that it will give 
out about 20-horse power at a speed of 550 revolutions 
per minute. The dynamo is directly coupled to the 
engine, and is mounted upon the same bed-plate ; it is of 
the four-pole direct current type, giving fifteen kilowatts 
at 550 revolutions, and an electric-motive force of eighty 
volts. The field magnet frame is of cast iron, of 
octagonal form, and is cof a pattern which will be 
recognised throughout the dynamos of the General 
Electric Company ; the pole pieces are separate and of 
cast iron, with expansions at the inner end; the winding 
is over-compounded in order to obtain the standard 
pressure when all the lamps are lighted. The armature 
is of the Thomson-Houston drum type, with Pacinotti 
teeth, that is to say, the discs of sheet iron, which 
form the core of the armature, are provided with 
deep grooves, into which the armature windings are 
fitted, as shown in sketch, Fig. 11. Only two pairs of 


y ARMATURE WINOING 






CORE PLATES 
Fig. 11 


brushes are used upon the commutator, and these are 
at 90 deg. apart. The cross connections of the armature 
permit of this arrangement, and the brushes are, of 
course, much easier to get at. The dynamo leads are 
carried to the switchboard shown in the illustration, 
and this board has been fitted up with a view of demon. 
strating the method of carrying the leads about the ship 
and the general disposition of the fuses. In the centre of 
the board will be seen a group of switches upon a small 
panel, which would be all that is required in the engine 
room. The double pole switch upon the right controls 
the whole current, and will carry 250 ampéres, while the 
switch at the left side controls the side lights of the ship. 
Between these two large switches are the small feeder 
switches, and all of the switches used are of the knife- 
edge type, with quick break made as shown in the sketch, 
Fig. 12, where @ is a spiral spring attached to the double 











Fig. 12 
knife through the insulating piece b, and also joined to 








the handle at c. In this way a quick break can be 
obtained. The whole of the copper work about this board 
is * blued,” that is, coated with either zinc or tin to pre- 
vent oxidisation. Fuses of the ordinary Edison screw plug 
type are provided to all the leads, and the cable is led 
away in moulding, as shown in the cut. The screws of 
the covers are, however, put in centrally, instead of at 
the sides, as would be the case in England. At the junc- 
tions of the various leads cut-outs are inserted in water- 
tight metal boxes. These fuses are merely tin wires 
enclosed in small glass tubes, as shown in Fig. 13, where 























c is the small piece of glass tube b b, metallic ends, and a 
the tin fuse wire. The complete fuse is then slipped in 
between clips which make contact with its ends. This 
method has been adopted to avoid trouble with the 
melted fuse wire. At the top of Fig. 10 will be seen 
three lamps, red, green, and white, and also a large 
plain light at each end. Under the large lamps is shown 
the method of attaching the moulding to the I irons 
which support the decks, and on each side of the central 
distributing board is an arrangement of leads passing 
through a wooden deck, for which purpose two separate 
metal tubes are used, and the insulated cable is run inside 
these. Other types of lamp fittings will be ob ‘erved upon 
the board, but these do not require further description. 
As no steam is allowed in the Eletricity Building, the 
dynamo is run as a motor, and current obtained for light- 
ing the board from the supply circuits. Behind the fly- 
wheel of the engine will be seen a wooden box, upon the 
top of which is a circular metal case, having a series of 
contacts upon its upper face, a rotating switch, and a lamp 
in the centre. This is part of the apparatus belonging to 
the Schuyler signalling system, designed by Mr. Knowles, 
of the General Electric Company. This system is used 
throughout the ships of the United States navy, and is a 
method of signalling at night by means of five een 
Upon the mast of the vessel five lanterns are placed in 
a vertical line, and each lantern has two separate 
chambers, each containing a 32-candle power incan- 
descent lamp; the upper chamber of each lantern is 
fitted with ruby glass, and the lower chamber with 
clear glass. By lighting various lamps at the same time, 
combinations are formed giving sixty-two different signals, 
and the lamps are switched in and out of action by means 
of the rotary switch ina similar manner to that employed 
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Fig. 


upon the A BC telegraph instrument. Round the peri- 
phery of the disc are figured the various letters, code 
signs and numbers which can be employed. The cable 
to which the lamps are connected has ten separate leads | 
to the lamps and one common return in the centre. It 
is about 1}in. outside diameter, and will be seen coiled up 
in the left bottom corner of the picture. It is made in 
lengths of a few yards, with special couplings between them. 
An end view of one half of the coupling is shown in 
Fig. 14, and also a side view of the two halves of the 








Fig. 14 


coupling when bolted together. All the ten contacts a 
and the return contact b are provided with spiral springs. 
At the back and face contact only is made. At the 
instrument itself the method of coupling is slightly 
different, as shown in Fig. 15. The second half of the 


— 





16a 


have special parts supplied. The motor upon the right 
hand of the double set is capable of developing 20-horse 
power, while its companion is of 25-horse power, and the 
single one to the foreground at the left hand of the figure 
is of 30-horse power. 

The axles of the truck pass through the bearings at 
each end, and these are bushed with white metal. The 
frames of the motor are of cast iron, and the upper and 
lower halves of the field magnets are hinged, so that the 
armature can easily be got at for examination. The field 
magnets have four poles, two in each hinged frame, and 
the cores are cast solid with the cases, and the windings 
are in series. Each coil is wound, and afterwards 
covered with insulating material and painted with a 
waterproof solution. It is then fixed in position by 
means of a ribbed plate shown in the figure, and held 
by a bolt at each corner. The armature shaft is pro- 
vided with a steel pinion at one end, and the teeth of 
this pinion are all machined out. The truck axle is 
driven through a cast iron wheel, which is made in 
two halves and bolted together by means of four bolts 
which pass through the spokes. Both wheel and pinion 
are enclosed in a watertight cast iron box, which is 
filled with grease, so that the gearing is well lubricated. 
The armature is drum wound, and instead of the current 


| passing through the windings of both halves in parallel, 





Fig. 15 


coupling is formed with two projections, one of which is 
first pushed into c, and the other is held by the hooked 
clamp d. 

At the same stand are also shown some search lights, | 
one of which may be seen at the back of our illustration. 
The largest has a Mangin mirror, 80in diameter, and hand 
control only; while another with 24in. mirror is con- | 
trolled automatically from a distant switchboard, and is 
provided with three electromotors, one of which revolves 
the whole projector, the second slews it, and the third 
actuates the double series of plano-convex lenses at the 
front, for the purpose of causing the rays of light to 
diverge, converge, or become parallel. In your account of 
the Naval Exhibition in London, you described a some- 
what similar arrangement which was used by Messrs. 
Siemens Bros. and Co.; in both cases the motors were 
connected with the mechanism of the search light by worm 
and wheel gear. The current can be switched off at will | 
and the seach light be used for hand control alone. 

One portion of the space occupied by the Westinghouse | 
Company in the Electricity Building is taken up by | 
different types of car motors ; indeed, this partis intended | 
to represent the whole of the apparatus required for 
working an electric street car service. Perhaps the most | 
interesting exhibit is that shown in the illustration, | 
Fig. 15a, given above, which represents the whole | 
of the work supplied by the Westinghouse Com- | 
pany for a street car. The practice in the United States | 
1s for one company to build the car body, another to | 
furnish the trucks and wheels, and an electric company | 
then supplies the necessary motors. The whole con- 
struction of electric street railways has now become 0 | 
standardised, that specifications for new work are greatly | 
simplified. The two motors shown in figure are merely | 
erected, for exhibition purposes, upon a wooden frame- | 
work ; but the reader will be able to see the portions | 
which are supplied by the electrical company. In this | 
particular case a motor is supplied for each axle of the | 
truck, but in some instances, where the grades upon the 
line are not severe, it is usual to supply only one motor 








for each truck, and in all cases the frames and motor are | 


standard types, and can therefore be readily repaired, or 


it passes round all the coils in series. In this way only 
two brushes are needed, although there are four poles, 
and these brushes are at 90 deg. apart on the upper part 
of the commutator. Copper coated carbons alone are 
used by the Westinghouse Company for motor brushes, 
and those I examined were made by the Partridge 
Motor Brush Company, Sandusky, Ohio. Simple springs 
merely press the brushes radially to the centre. Four 
terminals are provided upon the motor case, and of these 
two are for the armature and two for the field magnets. 
It will be seen that each motor is supported upon its own 
truck axle, and by a pair of spiral springs which rest upon 
cross bars carried by the metal framing of the truck. A 
bolt passes through the spiral spring, and an india- 


| rubber washer is provided under the head to take up jar. 


Several of the features of the motor will be seen more 
clearly in the closed specimen in the foreground. For 


| example, the four leads and terminals are visible, and the 


light cast iron case which is put underneath the motor 


| and closes in the lower part; this case prevents the entry 


of water, unless it reaches nearly to the armature shaft, 
in which case it can pass out afterwards through holes 
at the side. The brush carriers themselves are supported 
upon pieces of wood about l}in. square fixed into the 
ring frame. The standard E.M.F. for electric street 
car lines is 500 volts, but I was informed that very 
often this pressure is exceeded, and 525 to 550 volts are 
reached. At the front of the car is placed the controller, 
which is in charge of the driver. One of these may be 


| seen attached to the table in the background of Fig. 16; it 


consists of a handle moving round a circle in a horizontal 
plane, and of a second horizontal lever moving in a short 
arc, the latter is the direction switch. When it is at one 
end of the slot the car will travel forward, and when at 
the other end it will travel backwards, while the lever 
can only be removed at the middle position where no 
current is passing to the motor. The top handle controls 
a long vertical cylinder provided with collars, and upon 
these collars are fixed plates which make contact with 
numerous springs at the side; these springs are con- 
nected by means of thirteen wires to a resistance frame 
fixed underneath the car, and consisting of coils of 
iron ribbon insulated with mica. It is then possible by 
means of this handle and controller to put a large 
resistance in the circuit between the trolley wire and 
motor at starting, and to connect both motors in series. 
As soon as the car has started the resistance is gradually 
taken out, and as the speed increases the motors are 
put in parallel. A special switch, called the ‘ Canopy 
switch,” is fixed over the driver’s head, and the rule is 
that no driver shall leave his car until he has taken out 


base of the trolley rod. A special feature of the Westing- 
house motor is its good insulation, and Mr. McCrosky, 
the engineer in charge, informed me that one of these 
motors had been run for a week in a tank of water, and 
that he had driven cars upon a line where the water was 
standing four or five inches deep. When it is remembered 
that the capacity of the cars is by no means limited to 
the number of seats, but that as many people are allowed 
to ride as can possibly stand or hang on anywhere, it is 
easy to see that it is necessary to build motors of greater 
strength than would be required in Great Britain. I 
understand that, as a rule, people are not allowed to ride 
upon the roofs of the cars, but that occasionally on féte 
days they actually do so, as many as 178 persons having 
been seen upon one double-truck car, worked with two 
motors of 80-horse power each. The speed at which the 
cars run in the outskirts of Chicago is astonishing to a 
visitor, twenty miles per hour being no uncommon rate 
upon unfrequented stretches of road in the suburbs. 
A cut-out is placed under one of the platforms, and con- 
sists of a piece of lignum vite carrying a copper wire 
upon it, as shown in Fig. 17, where A is a block of 
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lignum vite, B the box, C asbestos paper, and D D copper 
contacts fixed inside the box. The piece A can be easily 
drawn out by means of the two large finger holes, and it 
carries two copper terminals E E, to which are attached 
a copper wire F. This wire will carry about 200 ampéres 
without melting, and is only intended to be of use in case 
of a dead short circuit on the line. In passing above the 
body of the trucks the cables are carried inside water- 
proof canvas hose. I shall deal with other types of 
street cars and trucks in an early letter. There is a great 
deal still to be done to the Electricity Building. The 
British Post-office authorities are to have a large exhibit, 
but although the stand was ready on May 1, the cases 
containing the apparatus only arrived to-day. The 
electrically lighted fountains, about which so much has 
been said, are not yet in working order. The British 
section in the Machinery Hall is very poorly filled, much 
blank space being still left, and in many instances cases 
and millstones have been lying upon the floor for weeks 
untouched, and still unpacked. A visitor from Great 
Britain will most certainly feel that in every single 
section of the great World’s Fair his country is most 
inadequately represented. Germany is here in her full 
strength, and in many cases her exhibits adjoin the 
miserable apologies contributed by Great Britain. 

Upon page 565 of your issue of June 30th, I described 
part of the large power plant which affords such a magni- 
ficent spectacle along the south wall of the Machinery 
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Hall. I now return to the same subject for the purpose 
of describing the plant occupying the fine block next to 
the Worthington exhibit. By referring to the large plan 
of the Palace of Mechanic Arts, which was given upon 
pages 566, 567, of your issue of June 30th, the reader will 
observe a combined plant figured 8, and also two smaller 
plants figured 1 and 2, all upon the same block at the 
right-hand bottom part of the plan. The plant figured 3 
is shown in the cut upon page 7, Fig. 18, and also in the 
line drawings, Figs. land 2, upon page 9. This set of 
engines and dynamos forms one of the finest direct driven 
plants in the whole Exhibition, and is shown by the General 
Electric Company. The engines were designed in the 
engineering department of the Edison General Elec- 
tric Company, and are of the inverted marine type, 
built at the Southwark Foundry, Philadelphia, to the order 
of the General Electric Company ; they are of the triple 
expansion type, with cylinders respectively 22-5in., 
83°125in. and 53°875in. diameter by 386in. stroke, the 
working pressure of steam is 160 1b., but at the Exhibi- 
tion only 120 lb. per square inch is available. Nominally 
the power of the engine is 1200-horse power, but about 
1600 to 1800-horse power is at present being obtained. 
All the admission and exhaust valves are of the Corliss 
type, and are provided with both steam and air dash-pots ; 
this latterscheme is one of the particular innovations made 
in the design. The air pump is entirely independent 
of the main engines, and the surface condenser is placed 
in the hollow part of the bedplate at the middle of its 
length ; the vacuum obtained is equal to about 26in. of 





his starting handle and opened the canopy switch, the 
latter action causing a break to the circuit close to the 


mercury. The engines may be started by means of the 
vacuum in the condenser if the high-pressure crank is on 
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one of its dead points, and if not, of course steam is let 
directly into the high-pressure cylinder. The bed plate, as 
will be seen from Figs. 2 and 3, is solid throughout, and 
forms the support upon which the dynamo rests at each 
end. 

Ascending the ladder, I find the gallery footplate 
consists of bent ribbons of iron, riveted together as 
shown in Fig. 19, the ribbon being about lin. deep, and this 


























fully when I give detail drawings of the mechanism. All 
the valves work in the cylinder covers and not in the body 
casting of the cylinder. The cylinders are carried upon 
three strong cast iron box castings, seen at the back 
of Fig. 2, page9. A worm-wheel and worm are provided for 
turning the engine by hand. The lubricators are collected 
in groups and fixed upon the cylinder casings. Only the 
cylinder bodies are steam jacketed, the covers merely 


Details of Cylinders 
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without any template. The whole of the eight dashpots, 
Fig. 14, discharge into one common brass pipe which is 
carried underneath the floor of the building. 

As will be seen from Figs. 18, and 1 and 2 on p. 9, one of 
the large dynamos is placed at each end of the engine bed 
plate, and the general design is similar to those shown by 
Messrs. Siemens and Halske at the Frankfort Exhibition 
of 1891, except that the field magnets are outside the 
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makes a very neat and strong footplate. Each cylinder 
has its valves separately controlled from the governor, 
which is of a simple centrifugal type with four balls; the 
rods to the valve cams upon the cylinders are all adjust- 
able by means of nuts. The position of the separate 
valve is shown in Fig. 19, where E denotes exhaust and A 
admission, but I shall allude to the arrangement ‘more ! 
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CHICAGO EXHIBITION—TRIPLE EXPANSION ENGINES 
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, being asbestos-covered. At present the jackets are all armature. The armature itself is carried upon a heavy 


supplied with steam, to warm the engine up before start- | cast iron pulley, keyed upon the engine shaft, and it has 
ing, after which they are seldom used at the Exhibition |'no bearing outside at all. The core of the armature is of 


at all. 

The exhaust pipe is of copper, 18in. diameter inside, 
and it is @ very fine piece of work; the seams are brazed, 
and I understand that the parts were made to dimensions 


annular sha 
with shellac; the core itself is connected through phosphor 
bronze castings with the 
armature is 106in. diameter externally and 954in. diameter 


pe, and made up of annealed sheet iron coated 


driving pulley. The core of the 
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CHICAGO EXHIBITION—TRIPLE EXPANSION ENGINE AND DYNAMOS 








Fig. 18 


internally ; the radial depth is, therefore, 53in., while the | fore impossible to remove a pole piece without first taking 
width is 26in. The core is first well insulated with mica, | out the armature, a piece of work entailing much labour. 
and the winding is of the Gramme ring type ; each winding | All the poles are shunt wound, and connected in parallel. 
consists of two coils in parallel, and the separate coils are | The induction in the air-gap is stated to be 4200 lines per 
insulated from each other with fibre and mica. The | square centimetre, and in the armature 9000, in the cast 


windings consist of copper bars, jointed together as 
shown in Fig. 19, in which A is the outer part, which 
is used as a commutator, and B the part which is not 
touched by the brushes. Soldered joints are made at the 
corners. 

The field magnet frame is of ring shape, and is of cast 
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| iron field-magnet frame 6000, and in the cast steel 13,500 ; 
the number of coils in the armature is 642, and as there 
are two spirals in each coil, the total number of spirals is 
| 1284. The weight of the armature alone is 26,000 lb., 
| and the weight of the machine complete, including arma- 
ture, is about 86,000 lb. There are twelve groups of two 
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Fig. 25—DETAILS OF GEAR OF TRIPLE EXPANSION ENGINE 


iron made in two parts in order to allow for removal of 
the top half to permit inspection of the armature. At- 
tached to the frame are twelve pole pieces of mild 
steel, and these are secured to the frame by means of 
screws. The pole itself is an enlargement of the core, 
and at the point where the core joins the frame, the cross 
section of the steel is enlarged in order to allow for the 


brushes each, and these are made of copper gauzes. Upon 
| the cast iron field-magnet frame is bolted the three-armed 
| casting, clearly seen in the figures, and this supports the 
brush-holder frame and rockers. The lead of the brushes 
|is their pressure upon the commutator arm, each con- 
| trolled separately by a hand-wheel and worm. 
| The cables from the brushes are all collected and 





differences in permeability of the cast iron and steel. | carried to two large collector rings, and the main cables 
Each core is provided with a massive key, which is sunk | are led to blocks of marble mounted upon the bed of the 
half its depth into the core and half into the frame. The | machine. Running at 100 revolutions per minute, each 
key stretches across the whole width of the frame, it is | machine gives out 2700 ampéres at 150 volts, and the set 
thus possible to slide any pole out by merely taking out | is described as the 2-400 kilowatt direct-current plant. 
two screws and disconnecting the windings. This is a | The current is carried on the three-wire system through 
great improvement upon the earlier design of the same | bare round copper bars thoroughly insulated by means of 
makers, in which each pole piece was sunk to a certain | a bituminous composition run into wrought iron pipes; 
depth in a recess provided in the frame, and it was there- ' this set supplies current for light and power to the General 





Electric Company’s exhibit in the Electricity Building, 
and also supplies current to the exhibitors in the north 
half of the same building. This large set and the four 
other dynamos I am about to describe are all connected 
on to the same switch-board ; from the board run three 


| feeders carrying 1000 ampéres each, also one carrying 


750 ampéres, which supplies the electric fountains. The 
separate bars are arranged inside the pipes as shown in 
Fig. 19, where the outside wires are shown by a positive 
and negative sign, and the third wire is lettered A, the small 
wires lettered B are pilot wires. Besides the mains 
already spoken of, there are two carrying 500 ampéres on 
a side which supply current to the charging station for the 
electric launches, which is near the south-east end of the 
Agricultural Building. The pipes are made in lengths of 
20ft., and the mains give an insulation resistance of about 
300 to 400 megohms per tube when tested with a pressure 
of 500 volts. Joints and branches are all made in special 
boxes, into which the wrought iron tubes are carried in 
ball-and-socket joints, thus allowing for side play ; these 
boxes are afterwards filled in with melted composition, 
making a solid insulating mass when cold. 

Passing now to the side of the space which adjoins the 
main gangway, the view presented is shown in Fig. 20. 
The large set will be seen in the background, and the 
main switch-board in the foreground, while in a line are 
placed four bi-polar direct-current generators of the 
Edison 1885 type. These are run in pairs, one pair 
being driven by an engine built by the Ball Engine Com- 
pany, of Erie, Pennsylvania, and the other by an Arm- 
ington-Sims engine. 

Each machine is placed upon a cast iron base-plate, 
provided with the usual tightening bolts, to permit of ad- 
justment of the belt. The actual bed of the machine 
itself is a flat box-casting, and a thick zine casting is 
placed upon this, underneath the pole-pieces, to diminish 
leakage in the magnetic field. The pole-pieces them- 
selves are of cast iron, but the cores and yoke are of 
wrought iron. The field-magnet winding is of the shunt 
type, the two cores being wound in series, and upon the 
yoke is fixed a heavy marble slab, upon which is mounted 
a large switch, serving to put the machine on to either 
side of the three-wire system. This switch is of the 
knife-edge type, and is provided with a spring lever and 
notched quadrant to hold it in position. The connections 
for joining the machine in parallel will be easily seen 
upon the front machine, Fig. 20. Upon the armature 
shaft is keyed a pulley 44in. in diameter by 21lin. wide, 
and a double-ply belt, 20in. wide, is used for driving. The 
output of each machine at 450 revolutions per minute is 
150 volts and 1000 ampéres. 

The armature is of the usual drum type, and six brushes 
are used at each side of the commutator. The electrical 
efficiency of these machines is said to be 92 per cent. at 
full load, and although that of the large set is not known, 
I was informed that the combined efficiency of a 600- 
horse power engine of similar type coupled to two 200 
kilowatt dynamos was as high as 89 per cent. 

I understand that a small J.T. Case engine will be 
put in, coupled direct to a small dynamo to provide sixty 
16-candle power lamps, which will be placed upon the 
large set at the back of the stand. The fine switch- 
board in the foreground of Fig. 20is of marble, and con- 
sists of five panels; the three centre panels contain the 
dynamo switches for the three-wire system, and the three 
omnibus bars are 4in. by 3in. and placed behind the 
board ; the two end panels carry the connections for the 
feeder circuits. The top row of instruments on each end 
panel are comparative indicators for pressure upon the 
feeders; these are not provided with figured scales, but 
each has simply one black mark, so that the resistance of 
the feeders may be adjusted to obtain the same potential 
throughout the two rows of instruments below the indi- 
cators ; on the end panels are ampéremeters, and upon the 
feeder circuits below these are the separate feeder 
switches. Of the three centre panels, the one to the 
right is for the large set, and the two other panels for the 
smaller sets. The top row of dials are voltmeters, and the 
row below ampéremeters; in the centre of the middle 
panel are potential equalisers, for coupling the machines in 
parallel. The hand wheels below the switches actuate 
the field-magnet resistance coils, and below these are 
small switches for breaking the field circuit through an 
incandescent lamp. 

By the kindness of Lieut. Spencer I am enabled to give 
upon pages 6 and 9, sketches from the working drawings, 
showing some of the principal parts of the large vertical 
engine described in the earlier portions of this article. 
Fig. 21 is a plan half-section of the three cylinders, show- 
ing the connecting pipes; Fig. 22 is an elevation in 
section, and Fig. 23 an outside elevation; Fig. 24 gives 
four views of the bottom cover of the high-pressure 
cylinder showing the valve chambers, and serving to 
illustrate the whole of the covers, which are of precisely 
similar type; Fig. 25 is the valve-setting diagram for all 
three cylinders; and Fig. 26 gives three views of the 
combined steam and air dash-pots. The steam acts upon 
the small piston, and the air 1s compressed by the large 
piston, and the action gives a very successful control of 
the Corliss valves. It is somewhat curious to observe 
the gradual change in American practice, which appears 
now to look very favourably upon the direct plant, 
whereas a few years ago it was a rare thing to see any- 
thing but belt driving in American generating stations. 








In continuation of the notice issued in September last 
ag me emigration to Brazil, the Emigrants’ Information Office, 
31, Broadway, Westminster, warns the public that an agent has 
been sent from Brazil with the object of introducing Scotch settlers 
into the province of San Paulo. Seeing that all parts of Brazil are, 
both in climate and in other respects, unsuited to British emigrants, 
and that great suffering has already followed British emigration to 
that country, intending emigrants are again most strongly warned 
not to go to Brazil. They should disregard any inducements which 
may be held out to them of obtaining cheap passages, grants of 
land, or high wages, and should apply for further information to 
the Chief Clerk at the above office, 
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THE “CLIMAX” STEAM BOILER. — CHICAGO 


EXHIBITION. 


Ovr Special Commissioner has already mentioned that the 
“Climax” boiler presents the greatest novelty in boiler con- 
struction on exhibition in Chicago, and he has on page 562 
of our last issue shortly indicated its general construc- 
tion. 

Figs. 1 and 2 show this construction very clearly. The 
lower left-hand portion of Fig. 1 shows an outside view of 
the elevation ; the lower right-hand portion a central section. 
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THE CLIMAX STEAM GENERATOR 








Above the water line, which is marked Y, the right-hand 
sows the tubes in full, with the outside casing removed ; and 
the central section is continued on the left-hand side of the 
diagram. Fig. 2 is a sectional plan. 

The outside casing U V is lined with a non-conducting 
material, such as asbestos-clay or slag-wool, laid on the out- | 
side of the iron sheath. Sometimes terra-cotta clay is used 
as an outside lining. The lower part of this casing is regu- | 
larly built in fire-brick, to form the furnace walls inside, | 
which burn the oil jets, of which there are four. This outer 
casing is bolted together in sixteen segments, any one of | 
which can be removed for tube repairs, independently of the 


rest. In it also are placed several doors, from which the tubes 
may be cleaned. 

The shell A extends from the furnace up to the base of the 
chimney, in the form of a plain cylinder. In the 1000-horse 
power boiler the outer casing is 15ft. diameter, and the shell 
A 5ft. diameter. The ring joints are lapped and riveted. 
The vertical seams are gas-welded. In the crown-plate of 
this shell there is a manhole, which gives access to the 
whole inside space. Into this shell are inserted the ends of 
the spirallv arranged generating water and steam tubes, the 
joints being made steam-tight by expanding. The tower-end 
joints of all the tubes below the water lines are made addi- 
tionally tight by the short tubes C being driven inside the 
ends of the main tube, thus acting as a ferrule. The shape 
to which these tubes are bent is best seen in the plan, Fig. 2. 
Each tube travels spirally round the shell one-seventh of a 
circle, at the same time rising 15in. in the larger size, or 1000- 
horse power. 

Inside the shell A stands the circulation tube B, open at 
top and bottom, and resting at its lower end on a ring riveted 
to the shell A. This tube is quite thin, about din. The 





CROSS SECTION OF CLIMAX BOILER 


short tubes C, already mentioned, conduct the down-flowing 
cooler and ‘“ solid’’ water from the tube B to the lower ends 
of the generating tubes T. The tube joint in B is a loose 
one, and the tubes C are driven in place after the erection 
of B. The tubes T deliver the steam they generate—along 
with a large flow of circulating water—into the annular space 
between Band A. This annular space is covered just above 
the water line by the conical deflecting plate S, which throws 
the entrained water down into the centre core of water, 
where it is entering the tube B, and where the down swivel 
of the circulation begins. In the steam space the short 
tubes C are, of course, omitted, the inner tube B being 
cut off just below water level. These upper tiers of spiral 
tubes serve to dry the portion of the steam that passes 
through them, and, therefore, they may be reckoned as part 
of the heating surface. Through their surfaces heat is sup- 
plied, and priming water is evaporated into steam; but, of 
course, these surfaces do not act as evaporators in the full 
sense of the term. To promote the passage of the steam 
through these drying tubes, a series of horizontal flat per- 
forated discs are placed across the upper part of tube 5, in 
order to baffie the direct upward motion of the steam. 

The feed-pipe enters the outside casing at the top, and is 
led round tne base of the chimney in a flat spiral of many 
turns. This spiral forms an efficient feed-water heater, but 
it must greatly interfere with the cleaning of the tubes from 
above. 

In this 1000-horse power boiler there are 864 tubes, 3in. 
diameter, and the total heating surface is about 10,000 square 
feet, each tube being about 12ft. long. Its evaporative power 
is said to be 30,0001b. perhour. Its height to base of chim- 
ney is 37ft., and the floor-space occupied is 154ft. square. 
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per hour—there are 475 three-inch tubes, the heating surfacg 
is 5000 square feet, and its height is 30ft., covering a flooy 
space of 13ft. square. This boiler weighs 83,000 1b. without 
water, and 106,000 lb. with water. 

The design was invented and patented by Mr. T. F. Morrin, 
and at least one boiler of this construction is said to hayo 
been in satisfactory use for the last seven years in Jersey City, 
N.J. It is said to be capable of evaporating 12 1b. water per 
pound of coal, the quality of coal not being stated. 

In using coal fuel in it, it is proposed to use a circular 
rotating grate, the coal passing down from a hopper throug) 
rollers, and being fed constantly at a uniform rate on to the 
different parts of the grate as they successively come opposite 
the fire-door. 








PRIVATE BILLS IN PARLIAMENT. 





In thelist of Private Bills which we publish to-day, page 20, are 
not included those which have received the Royal Assent, or 
have become “ dead” from one cause or another. 

In the case of the Liverpool Corporation Bill in the Upper 
House, it was agreed that the order made on the 13th March 
last, “That no Private Bill brought from the House of 
Commons be read a second time after Friday, the 16th of 
June next,” be dispensed with, and that the Bill be reada 
second time. As it has already been passed through its final 
stage in the Lower House, its future success is fairly assured 
unless vigorously opposed in a committee of the Lords. In 
the same House petitions have been lodged praying to be 
heard against the Confirmation Bill relating to the Plymouth 
Corporation Tramway Order and the Blackpool Corporation 
Tramways Order. Against the first-named the National 
Telephone Company appears, and against the second the 
Promoters of the Blackpool, St. Anne’s, and Lytham Tram. 
ways Bill. The Corporation of Plymouth apply to the Board 
of Trade to authorise them to construct two and a-half miles 
of double and a quarter of a mile of single tramways in their 
borough on a gauge of 3ft. 6in., to be worked by animal, 
steam, or any mechanical power. To pay for this, the corpo. 
ration proposes to borrow £24,000, to cover the estimated 
cost of the works, amounting to £23,441. This sum is nearly 
doubled in the Order applied for by the Blackpool Corpora. 
tion. The promoters contemplate the construction of tram. 
ways in their borough, upon the standard gauge of 4ft. 8tin., 
for a total length of five miles, of which about three-quarters 
| are double in track. A sum of £43,953 is set down as the 
| estimated cost of making the new lines, taking up the aban- 
doned old ones, and purchasing others. With respect to the 
working of the lines, the clauses are similar to those already 
quoted. Should the corporation decide to work the tramways 
themselves, the expenditure to be incurred in buildings and 
equipment would require an additional £48,455. 

In the Commons several Bills have been read a third 
‘time, among which may be mentioned the North Cornwall 
j Railway Bill. We observe that the Dublin, Wicklow, and 
Wexford Railway Company have lodged a petition against 
the Dublin Southern District Tramways, which is an 
undertaking involving a considerable expenditure of money. 
Briefly, the Bill seeks to empower the Company to work 
their tramways by electrical power, which is defined 
to include any mechanical power other than steam power. 
It is also intended that the company should purchase the 
lines of the Blackrock and Kingstown Tramways Company, 
and raise by shares and loan a total sum of £180,000. A 
Committee of the Commons has reported in favour of Stand- 
ing Order No. 154 being dispensed with in the case of the 
Donegal Railway. By this Order, the gradient of al] existing 
roads where the level is altered is limited. It is stated in the 
| Report that the inclination of one in eighteen, which is 
steeper than that allowed by the Order, was rendered neces 
sary, owing to a level crossing at the said road having been 
disallowed by the Board of Trade. At a meeting of the 
Bristol Town Council held last week, it was stated that the 
Corporation and the Railway Companies had not yet come 
to terms with respect to the proposed new docks at Avon- 
mouth. Nevertheless. the Bill was read a second time in 
the Commons on Monday last. It should be observed 
that the City and South London Railway, which in its 
new phase is a consolidated, or compound Bill, made up 
of a Bill of last session, and another of the present, has been 
referred to the Committee as unopposed. It passed the 
House of Commons early in May last, so its future career 
will, no doubt, be equally successful. 

A double object will be accomplished by this Bill, first, an 
extension of the existing electric line from King William- 
street to Islington ; and, secondly, the completion of the line 
already authorised from the Swan, Stockwell, to Clapham 
Common. For some years attempts have been made to 
establish a direct railway communication between the North 
and South of London. When a passenger can entrain at 
Clapham Common and “get out” at Islington without 
changing carriage, the desired end will be attained. Another 
north and south line, although not so long from the one 
terminus to the other, having passed the Commons, is now 
before the Lords, namely, the Waterloo and City Railway 
Bill, running from Waterloo Station to the Mansion House. 
At a recent meeting of the directors of the Central London 
Railway, a resolution was passed approving of the pre- 
sent Bill, which is one of the suspended Bills from last 
session. The Goole and District Gas and Water Bill has been 
withdrawn, which, though not asking for much additional 
capital, sought for powers of a somewhat miscellaneous 
description ; gas and waterworks, and permission to apply 
for a Provisional Order under the Electric Lighting Acts of 
1882 and 1888, and to enable the undertakers of the Aire and 
Calder Navigation, and the Goole Local Board, to subscribe to 
the capital were among the clauses, while £37,500 was the 
sum petitioned for as new capital. Among the Bills which 
may be regarded as “‘ through,” is the Crystal Palace District 
Gas, having a wide and useful field of operation. It proposes 
to authorise the company to convert the existing capital and 
debenture stock, to amalgamate with the Metropolitan Gas 
Company, south of the Thames, to provide for the sale of 
new stock, and to raise by shares £200,000, and by loan 
£155,000. With a sliding scale as to price and dividend, the 
maximum price of gas is to be three-and-sixpence, and the 
dividend five per cent. on converted and additional capital. 
Before the London, Deptford and Greenwich Tramways Bill 
was put through its third reading in the Lower House, it was 
moved to add a new clause to it, namely, that in no case 
shall the company be bound to charge a less sum than twe- 
pence. This tram line runs through some of the poorest 
districts in the metropolis, carries a very large number of 
passengers, and has not yet, it was stated, paid more than a- 





In the 500-horse power boiler—evaporative power 15,000 lb. 


half per cent. dividend. The Bill was read a third time. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the epinions of our 
correspondents. ) 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Smr,—Mr. Donaldson's excellent precepts as to correct quotation, 
along with others of like nature, in too many instances have been 
sadly violated by himself. He states, I describe ‘‘those who do 
not consider heat to be a form of motion as idiots ;” which, if true, 
would certainly be very self-deprecatoryon my part. My contention 
has been that heat is not a form of motion, but exactly the reverse ; 
viz., motion of matter is a mode of heat. Heat is the ‘‘substans” 
of which power, or the capability to do work, and those works, 
when done, are the phenomena ; and a conditioned proportion of the 
heat is the mechanical equivalent of those works. Observe, not 
three different things, but one thing—heat under three modes, 
under which consecutively it may exist. Of course, many conceive 
these as forms of a ¢ertium quid which they name “ energy,” of 
which no one knows anything ; whereas we have more or less defi- 
nite conceptions of heat. Consequently it is wrong to violate Sir 
Isaac Newton's “first rule of reasoning in philosophy,” which 
deprecates unnecessary multiplication of causes of phenomena. 
Again, an imbecile or ignorant person, in the proper sense of the 
word, is not an idiot. When the sole object is—or ought to be— 
the arrival at truth, those who unscrupulously make this subser- 
vient to their personal ideas or selfish aggrandisement, by the 
acute old Greeks were named idiots ; ee © roportion of 
roguery rather than folly in their composition. . Clark Maxwell 
has written, ‘‘ Heat is something which may be transferred from 
one body to another, just as water may be poured from one vessel 
to another; and it may be contained in a body for any time, just as 
water may be kept in a vessel. We have therefore a right to speak 
of heat as a measurable quantity, and to treat it mathemati- 
cally like other measurable quantities, so long as it continues 


to exist as heat for it may be transformed into 
something which is not heat . . . namely, mechanical 
work.” Upon this, I have published the following comments,* 


confining the question to matter, heat, and mechanical work. This 
latter, in every case, may be reduced to, (1) overcoming friction ; 
(2) putting matter into sensible motion ; (3) meg | the position 
of matter in space. Then, as regards these: (1) Work done or 
friction: we have heat developed in exact proportion to the work 
done. We have heat disappearing from one part of a connected 
mechanical system and appearing at another part. And, although, 
with our present knowledge, we may not be able to trace the heat 
by the molecular actions which undoubtedly occur in the interval 
between these places, by suitable arrangements it may be made to 
appear at any intermediate point. It is absurd to suppose it non- 
existent in this interval; to suppose it annihilated when it dis- 
appears, and created when it reappears, and to apply these terms 
to these phenomena, as has been done, is a confusion of, and abuse 
of language. (2) Heat disappears when work is done putting 
matter into sensible motion, but is then as mucha measurable 
—— in the matter and its motion, as it was before it disappeared. 
We have only to arrest the motion to have the heat restored 
according to known laws of equivalence. (3) Heat disappears when 
work is done in changing the position of matter in space. In this 
case we reverse a foregone definite aggregating action of the 
ether, through the space which constitutes the change of position. 
This heat now exists as work done upon the ether filling this space, 
as in the last case we have only to reverse this action, and replace 
the matter in the initial position, to have the heat restored by the 
ether, to the same amount as disappeared by the matter’s movement 
through that space. For these reasons the two last actions are only 
modes of heat, the heat remaining a definite measurable quantity under 
all circumstances ; and limitations which might be inferred from 
Dr. Maxwell’s remarks as to a change of definiteness when heat 
became something apparently different, would not be warranted 
by the phenomena. Mr. maldson states :—‘‘ According to 
Maxwell, Carnot considered heat to be a material substance, 
capable of being diffused into other substances.” The quotation 
I have given, with greater plausibility, might have enabled Mr. 
Donaldson to transfer the supposed erroneous doctrine to Dr. 
Maxwell. I will not waste space with the discussion of mere 
notation; in my opinion, for most part neither judicious nor 
necessary. The matter between Mr. Donaldson and myself, is the 
discussion of the second law of thermodynamics, properly asso- 
ciated with the name of Carnot, as follows :—The maximum power 
which it is possible to obtain from a given quantity of heat, asso- 
ciated with any amount or quality of matter, depends upon the 
quantity of heat, and the fall of its intensity, or temperature, in 
that matter, by doing work alone. In 1824, shortly before his 
death, Carnot indicated this law, in general terms, under the for- 
mula: E= QC (t,-t,). E denoting the maximum mechanical 
effect obtainable from a quantity Q of heat, when from the in- 
tensity ¢,, by doing work, the intensity falls to ¢,, supposing the 
intensities measured by the scale of the Fahrenheit thermometer. 
Now, it ison record ,in sieiied to Prof. William Thomson,dated Decem- 
ber, 1848. The late Dr. Jonle pointed out, ‘‘as the expression of 

J ” 


Mayer's hypothesis, Carnot’s function C, had the form gu 1 +t 
 E 
Note.—The notation employed by Lord Kelvin in his “account 
of Carnot’s theory.” In the notation of this paper, in the above 


formula, C = mre and substitute for it, giving : 
JQtu-t 
E= a Tee. i 
461 + 4 


The denominator signifying the absolute temperature correspond- 
ing to the initial scale temperature ¢,. I add a note published with 
my ag referred to. 

“This allusion to Mayer's hypothesis is noteworthy as an 
evidence of recognition by two men who have done so much for the 
mechanical theory of heat, of the unfortunate man of genius, 
Mayer. It may be explained, when operating on air with a definite 
amount of heat Q, between the limits t; and t,—through Carnot’s 
cycle of changes—and making use of the relations between volume, 
absolute temperature, pressure, and ratio of specific heat, under 
constant pressure and volume, which were investigated by Poisson 
about fifty years ago; the power obtained, in a paper by Prof.Wm. 


Thomson, tis zhown to be: E= P V log. ‘1 aes Now, Mayer's 
1 


hypothesis involves that the quantity P V log. y is the mechanical 
equivalent of J Q, and substituted for it in the above, gives 
E=JQ 4—‘% ame as the Second Law, by the foregoing.” 


461 +t; 

Again, in this correspondence, the same is shown by the simpler 
consideration, a unit of matter associated with the quantity Q, of 
heat. Then, no change of state being involved, this gives the rela- 
tion Q,=K%,. Where K is the specific heat for the state, and the 
temperature ¢, is in absolute measure. Also, Q, is the ‘‘substans” of 
its power or capability to do work; and, if by so doing, the tem- 
erature falls to t,, this ‘“‘substans” is diminished to Q, = K ty. 

he difference is the power developed, or work done: E=J 


(Q,-Q.) = J K(t4,-¢,). And by the first relation, since K = a 
1 


(in Fahrenheit temperatures), 





E=-JQ, 4-“%)_j t — te 
& G & giz 6 
or Carnot’s Second Law of Thermodynamics. The first law being 


properly designated as that of Dr. Joule is, Q = where J is the 


numerical coefficient of the mechanical equivalent of heat, and E 
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Transactions T4 s and Shipbui in Scotland, January, 1882. 
Philosophical Transactions, Royal Society, March, 1852. 
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being given in foot-pounds, J = 772, very approximately. I 
regret the necessity of intruding these elementary matters on your 
space. ROBERT MANSEL. 

Glasgow. 





S1r,—Mr. Mansel’sletter, June 16th, islengthy and full of irrelevant 
matter, the omission of which would have enabled him to discuss fully 
the points at issue between us, without making such heavy demands 
on the space available for correspondence. I have no hesitation in 
affirming that Mr. Mansel cannot find any flaw in the reasoning by 
which I have demonstrated that Carnot’s function of the tempera- 
ture has nothing to do with the efficiency of heat engines. 
Whether Carnot’s function is or is not an utter absurdity is a 
matter of the gravest practical importance, because the arguments 
advanced by jin de siacle scientist engineers in favour of high-pres- 
sure steam, and of superheating steam without increasing its 
pressure, are based solely on the belief that the efficiency of 
heat engines depends on the value of Carnot’s function of the 
temperature. 

Throughout both his last letters there seems to run an under- 
current of insinuation that I do not believe in the principle of the 
convertibility of heat and work. As a matter of fact, I have 
demonstrated by means of Carnot’s so-called reversible engine, 
that Carnot’s theory is wrong, and that the principle of the 
convertibility of heat and work is true. Heat is a form of 
power but is not a form of work, of which it is simply the 
equivalent. Does Mr. Mansel dispute the truth of the state- 
ment that the quantity of heat which may be possessed by a 
body in a state of absolute molecular quiescence is unlimited? If 
this statement is true, how can heat be either motion or a form of 
motion? What does Mr. Mansel mean by the term “ motion” ? 
When we speak of motion as a form or equivalent of heat, we can- 
not separate the consideration of the space traversed by the body 
or by the molecules of the body from the consideration of its mass ; 
so that motion, regarded as the equivalent of heat, must be 
measured either by momentum or vis viva. What, therefore, does 
Mr. Mansel mean when he says that heat is motion, or a form of 
motion? Does he mean that it is momentum or a form of 
momentum, or that it is vis viva or a form of vis viva? In his 
last communication he states that vis viva and “‘actio agentis” 
both represent the same thing—mechanical work. If, then, heat is 
* actio agentis,” what is the result of “‘actio agentis”? What is 
the prime ‘‘ agens” ? WILLIAM DoNALDSON. 

London, June 18th. 





THE INVENTOR OF GUTTA-PERCHA COVERED WIRE. 


Srr,—Owing to the illness and death of my husband, a letter by 
Mr. Carl Siemens, in your issue of 24th February, has remained 
unanswered. From my husband’s notes made during this his last 
illness, and from inquiries made at the Patent-offices at London and 
Washington, and from other sources, I have ascertained the follow- 
ing :—On the 19th March, 1845, Mr. F. Wishaw, the secretary of 
the Society of Arts, read a paper upon gutta-percha before that 
society, and exhibited specimens of that material in the raw state, 
and moulded into various shapes by himself. This, then, was prob- 
ably the occasion at which both Mr. William Siemens and Mr. 
Danchell obtained samples, and the former sent it to his brother, 
Mr. E. W. Siemens, at Berlin, while my husband at once conceived 
the idea of applying it as insulating material for telegraph wires, 
and succeeded in doing this, and then started for Berlin—see his 
letter in THE ENGINEER of 13th January, 1893, e 28. My 
husband thus spent money, time, and brains, and solved the 
problem, while no statement is forthcoming of Mr. E. W. Siemens 
having done so till 1847. It — that gutta-percha already 
then, that is in 1845, through a Dr. Montgomerie, of Singapore, 
had become known to a few in London, for there are the following 
British patents at this time, viz.:—Brooman, dated 11th March, 
1845, No. 10,550, for preparing gutta-percha by purifying, masti- 
cating, and mixing it with sulphur, rubber, French chalk, &c. 
Brooman, dated 27th March, 1845, No. 10,582, for making it into 
thread. Nickels, 20th May, 1845, No. 10,673, for applying it to 
book covers, writing cases, &c. Bewley, dated 4th September, 
1845, No. 10,825, for moulding and pressing it into various shapes, 
also for lapping it in strips round a core, the edges being joined by 
heat or solution. His patent specification shows a cylinder wit 
piston and steam-heated die box ; the gutta-percha being pressed 
through it and around a core bar, or wire, thus coating the wire. 
He also describes another aparatus for doing the same thing, viz., 
by means of grooved rolls and acore. His final specification was 
filed on the 22nd February, 1846. 

Here we have, I believe, the first publication of a machine for 
coating or covering telegraph wire. It is strange that neither 
Mr. Carl Siemens nor Mr. Alexander Siemens say anything about 
this patent. My husband made his machine long before this date, 
I believe, but the books of the Prussian Patent-office, if still 
extant, ought to show the precise date of my husband’s patent 
application in Berlin, and fix the date of his presence there. The 
Prussian Patent Commission, of which we are told Mr. E. W. 
Siemens was then a member, first informed my husband that they 
could not grant him a patent without knowing what gutta-percha 
was or without seeing how the wire covering was done, and when 
he had shown the Commission, including Mr. E. W. Siemens, the 
machine he had made at Berlin for covering telegraph wires, he 
was told by the first Commissioner, on personal inquiry, that the 
matter was too important to give anyone the monopoly of it. For 
the next see my husband’s letter in THE ENGINEER of 13th 
January, 1893. But we are told that Mr. E. W. Siemens had 
previously been appointed one of the Royal Patent Commissioners, 
‘‘with the object of developing his invention of covering wires 
with gutta-percha.” 

It may, then, be that Mr. Siemens was so appointed some time 
after the 19th March, 1845, and that the time my husband had 
the meeting with the Patent Commissioners was soon after the 
19th March, 1845, From the letter of Mr. Carl Siemens, it appears 
that Mr. E. W. Siemens, while going to inspect officially Mr. 
Danchell’s invention, was himself interested in the same matter, 
and was a member of the Commission which dealt with my husband 
in the manner described in his letter in THE ENGINEER of 13th 
January. 

Between the 11th March, 1845, the date of Brooman’s above- 
named patent No. 10,550, and the 23rd of April, 1850, the date 
when Mr. E. W. Siemens applied for his patent for an improved 
machine for covering telegraph wires—forming, in fact, an improve- 
ment upon Bewley’s patent No. 10,825, of 4th September, 1845— 
there are over fifty British patents for treating and applying gutta- 
a to a great many purposes, and amongst ion is one by 

icardo, No. 12,262, of 1848, for covering telegraph wires with 
gutta-percha, and one by Barlow and Forster, No. 12,136, of 1848, 
for the same purpose. 

I have had inquiries made at Washington, and am told that in 
none of the official reports on the cases of ‘‘ Colgate v. Western 
Union | ag Company,” or against various other telegraph 
companies, is there any reference found to the name or inventor- 
ship of Mr. E. W. Siemens, except as regards ‘‘ Colgate v. Gold and 
Stock Telegraph Company,” who brought up against Colgate an 
article in Dingler’s Journal, which referred to an alleged invention 
of his; but the American Court held that the description was 
insufficient, and did not disclose the invention beyond the bare 
mention of providing insulation. No mention is found of a Com- 
mission being appointed or going to Berlin. Colgate’s patent was 
upheld in all actions, and heavy royalties obtained, 

I am told that in 1849 and 1850 various articles are found in 
technical periodicals respecting the claims of Mr. E. W. Siemens, 
and I do not wish to detract from their merits, but merely point 
out that my husband and others were quite as early, and earlier in 
the field, and that he was badly treated in the matter by the 
Prussian Patent Commission. I understand many more have had 
similar experiences. It would, however, be interesting to know 
how long before 1847 Mr. E. W. Siemens actually made a machine 
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for covering telegraph wires, and where that machine is to be seen 
It seems that my husband made his machine in 1845 at Berlin, ° 


Lyngby per oe, ELLEN Haun DaNcuHELL, 


June 17ti 





ENGLISH AND AMERICAN FREIGHT CARS, 


Sir,—Recent interviews with visiting English engineers, dur 
which the coal traffic question has always come up, lead me to oncg 
more refer to this matter in your columns. At the outset, it ma: 
be said that in the discussion which raged somewhat fiercely jn 
several papers a few years ago, the main question—that of the 
comparative merits of large and small cars for English traffic—was 
almost lost sight of, the discussion turning upon the side issyg 
of the merits of one particular type of car of large capacity. For 
bulk traffic, especially coal, run in regular train loads between 
certain points, I am strongly of opinion that it will be foung 
economical to — American practice in using large cars of strong 
construction, fitted with the Westinghouse Lome so that large 
trains may be run at speed and be under perfect control. Please 
understand that I am not advocating any special make, but am 
advocating the type of car for a special class of traffic on roads 
where that traffic is so heavy as to keep cars running continually 
in that service, and so heavy as to interfere with the general 
handling of the traffic. The cars should be of strong construction 
for durability and economy in repairs, but should be as light as 
possible with regard to this point, so as not to give unnecessary 
dead weight. The ordinary English four-wheel cars weigh five to 
five and a-half tons empty, and carry eight to ten tons load, 
American eight-wheel cars weigh twelve to fifteen tons, and are 
aogey | of thirty tons capacity, with lighter cars of less capacity, 

ne of the Irish railways had some American type cars of thirty 
tonscapacity, weighing only about 10} tons, but I have no particulars 
as to their service, results of experience, or in repairs, but if 
experience with them has beén satisfactory they would seem to 
offer decided advantages for English railways. For general freight 
service on the English system, with prompt delivery of small lots, 
the large cars have disadvantages, but where there is such a heavy 
traffic in bulk freight as to keep a large proportion of rolling stock 
exclusively engaged in that particular traffic—as on the coal roads— 
I believe greater facilities and greater economy in operation might 
be effected by the use of large cars of great carrying capacity, 
Of course I am taking into account certain changes at terminals 
that might be necessary. Cars of this type have been found to 
effect such economy on one of the Italian roads using large and 
small cars, and oz are used in India, South America, &c., the 
cars being often built in England. As to the changes at terminals, 
it is not improbable that they are somewhat exaggerated, and that 
the introduction of long freight cars would cause no more trouble 
than the introduction of long passenger cars, on bogie trucks, 
which are now to be found on most English roads, and which | 
—_ seen on the most unlikely branch lines carrying excursion 
traffic. 

Train loads of such coal cars might require more powerful 
engines, particularly if high speeds are to be maintained ; and, in 
fact, a well-known English engineer tells me he thinks that England 
will eventually come to the American system of enormous freight 
trains of large cars, hauled by engines with eight or ten driving 
wheels and a truck, and controlled by continuous brakes. He also 
suggested that if more English engine drivers visited this country, 
and saw how much better a position American engine drivers hold, 
they would strike for cabs and seats ; and might even form an 
organisation similar to the Brotherhood of Locomotive Engineers, 
which is a powerful body in railway affairs. Meanwhile, the old 
idea that a man will attend better to his duty when he is weather- 
beaten, and exposed and uncomfortable, still seems to obtain 
among English locomotive builders. 

In your issue of June 9th, your special commissioner at Chicago 
says that all of the Exposition buildings have wooden frames. No 
doubt he means the exterior framework forming the walls, to which 
the ‘‘ staff” covering is attached ; but some of your readers may 
get the erroneous idea that the structural framework is of owe 
As a|matter of fact, the main structural work is of steel, with 
wooden or combination trusses for galleries, &e. The great domes 
of the Administration and the Horticultural Buildings are of steel ; 
the Manufactures Building has the largest steel arch-roof trusses 
ever built, 368ft. span—see THE ENGINEER, January 6th. The 
Machinery Building has three rows of three-hinge steel arch 
trusses ; and the Mining and the Electricity Buildings, and others, 
are mainly of steel construction. 

103, Tribune Building, E. E. RussE_t TRaTMAN, C.E. 

New York, U.S.A., June 25th. 





THE BESSEMER MEDAL. 


Srr,—The Council of the American Societ 
Engineers, learning that the Iron and Steel Institute of Great 
Britain has this red presented the Bessemer medal to Mr. John 
Fritz, of the Bethlehem Iron Co., have thought worth while to 
record its appreciation of the compliment paid to America, to 
American engineering, and to the mechanical branch of the pro- 
fession to which Mr. Fritz so eminently belongs. The enclosed 
minute and resolution were passed at a meeting held June 22nd, 
1893, and it will be gratifying to the many friends of Mr. Fritz, 
and to this society, if you will give publication to this matter in 
your journal at an early day. 


of Mechanical 


F, R. Hutton, Secretary. 
12, West 3l1st-street, New York, June 23rd. 


THe AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
12, West 81st-street, New York City. 

It having come to the knowledge of the Council of the American 
Society of Mechanical Engineers that the Iron and Steel Institute of 
Great Britain has recently bestowed upon a member and ex-vice- 
president of the society the Bessemer medal for 18938, the Council avail 
themselves of this occasion to tender their congratulations to Mr. John 
Fritz on the receipt of such a well-merited and distinguished honour 
from his friends beyond the sea. 

The Council desires to commend the excellent judgment of the Iron 
and Steel Institute in selecting for this honour one who, by his genius, 
skill, and industry through many years, has done so much toward the 
improved metallurgical processes, and especially in the construction of 
the mechanical appliances now in use in the manufacture of iron and 
steel in this country, as to have materially aided in making this industry 
the important one it now is. 

That, in conferring the Bessemer medal in this year of our Columbian 
Exposition upon an American engineer, the Institute has in a pleasant 
way added further evidence of the kindly feelings and hearty good 
fellowship which in so many ways has of late marked the action of 
engineering societies and engineers in this country and in Europe ; and 
we cannot but believe courtesies like this tend to a closer union of 
engineers in all lands; that while it is the mission of our profession to 
compel the rude forces and materials of Nature to contribute to the 
welfare and comfort of mankind, it is their mission as well to bring in 
closer touch nations and individuals, and in this way aiding in a degree, 
it would seem no other profession can, to bring about those better days 
which in all ages past the world has hoped and struggled for. 





THE HEILMANN LOCOMOTIVE. 


Sir,—In your appendix to my letter published in your last week's 
issue, you say that that letter does not touch your contention 
‘that a steam locomotive can attain the same speed as an electrical 
locomotive, and at less cost.” That is precisely one of the points 
to be tested at the forthcoming trials, as I pointed out in my 
paper; and therefore it would be hazardous to anticipate the 
results. I may, however, say this much: that what in a steam 
locomotive is a tour de force, in an electrical locomotive would be an 
ordinary performance, provided always that the latter can be made 
independent of central stations, fixed conductors, contact wires, 
and trolley poles. The Heilmann locomotive has for its aim and 
object to provide a powerful electro-motor unhampered by those 


complications, It is essentially a vid media. For the rest, yw 
vivra verra. C. 8. Du RicHE PRELLER. 
June 27th. 





(For continuation of Letters see page 18) 
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RAILWAY MATTERS. 


Or the 206 locomotives on the Japanese railways, 200 
were built by English locomotive works, four by the Esslingen 
works in Germany, and two by the Baldwin Locomotive Works, 
Philadelphia, Pa. 


Ir is stated that Mr. R. Ayerza, C.E., who has been 
appointed to su rsede Dr. Araoz as chairman of the National 
Railroad Board of Argentine, has advised the annulment of a large 
pumber of the railroad concessions, on which nothing has been 
done by the concessionaires, 


Sim E. Buiovunt, and several other directors of the 
Western Railway of France, went on Saturday to Havre by the 
new quick train, which accomplishes the 141 mil¢s in three and a- 
half hours, including five minutes’ stoppage at Rouen. This is at 
the rate of 41°4 miles per hour, and a saving of half an hour. 


Tue Highgate-hill Cable Tramway was inspected on 
the 29th ult. by Major-General Hutchinson. The line has been 
closed since the mishap of December 14th last. He expressed 
himself satisfied with the improved condition of the plantand machi- 
nery, and the line will, it is hoped, soon be opened for traffic. The 
tramway is of great convenience to the neighbourhood, and its disuse 
has been much felt, especially as Waterlow Park is served by it. 


Some evidence of activity on the part of the Central 
London Railway Commeay is to be seen in the City, where it has 
railed off several small spaces on the pavement at the junctions of 
the various streets in the selghbousieaa of the Mansion House, 
showing the position of the proposed entrances to the principal 
station ; one is at the junction of Cornhill and Lombard-street, by 
the side of Mansion House-place; at the junction of Walbrook and 
Queen Victoria-street, another to serve the other side of Queen 
Victoria-street and Cheapside, a fifth at the corner of Princes- 
street and Cheapside, and two others at the pavement in front of 
the Royal Exchange. It is proposed by this means to enable 
persons to choose an exit by which they can avoid crossing the 
roads above, and disperse more pene’ and effectually than by a 
large single exit. ooden ground plans have been erected at the 
request of the Commissioners of Sewers for their inspection, 


Tue cars built by the Wagner Palace Car Company for 
the ‘‘ Exposition Flyer,” or twenty-hour train, between New York 
and Chicago—New York Central and Hudson River Railroad, and 
Lake Shore and Michigan Southern Railway — weigh 80,000 Ib. 
each. The weight of the train is therefore 320,000 lb.—160 net 
tons—or 400,000 lb.—200 net tons—with the dining car attached, 
the dining car not being run through. The engines used are all of 
the eight-wheel type. All of the cars are titted with folding 
steps—folding up so as to close the lower part of the vestibule 
door-opening—and the Leonard hydraulic buffers. Mr. J. C. 
Yager, general superintendent of the Wagner Palace Car Company, 
informs us that these buffers are not yet used on any other cars, 
but will probably be fitted to others later on. The Rai/way News 
says the entire equipment for this fast-train service was specially 
built for the purpose. The company exhibits five cars at the 
World’s Columbian Exposition : a compartment car, sleeping car, 
drawing-room car, dining car, and buffet smoking car. 


A CORRESPONDENT of the Moniteur Industriel, writing 
of the Jaffa-Jerusalem Railroad, says that the train service is very 
irregular on account of the insufficient working force, and this is 
ascribed to the low wages paid to the railroad employés and the 
heavy fines imposed for the most trivial shortcomings. Some of 
the officials who were induced to come from France by more or less 
seductive promises have already resigned and gone away, ‘and 
their places have been filled by young and wholly inexperienced 
natives, from whom, naturally, good service was not to be expected. 
The distance of 87 kilometres, or about 54 miles, between Jaffa 
and Jerusalem, is supposed to be covered by the regular trains in 
3 hours and 45 minutes, but in four cases out of six, this time 
is said to be exceeded by two, three, and even four hours. While 
the greater length of the line is comparatively level, there are 
some heavy grades in the mountain sections on which the trains 
are frequently stalled, and must await the arrival of a second 
locomotive before they can proceed. This applies to the passenger 
trains, It is said the freight service is still worse, goods being 
often lost in transit. 


ANOTHER conduit system of electric traction has been 
tested on a short experimental track at Coney Island with, it is 
stated, considerable The system consists of a conduit 
with contact boxes at short aarean. in which the cable is bare, 
but elsewhere covered with lead pipe insulation. Up to the 
bottom of the cable the contact box is filled with solid paraffin, 
and the remainder of the box is filled with high-grade paraffin oil. 
At the top of the box projects an arm fastened toa rod, at the 
lower end of which is a copper brush for making a contact with the 
cable pieces, The position of the contact arm is so controlled by a 
stout spring that when no car is passing the brush is in its normal 
position, and no current is passing either to the ground or the rail, 
or in any way involving leakage or endangering life. The arm is 
telescopic, so that a car may back and get the current without any 
strain being brought on the box or the cable. The shoe by which 
the current is taken into the car is flexible, and made nearly the 
length of the car, being 9ft. 2in. long, resembling in some respects 
the arrangement adopted in trials by the Electric Traction Syndi- 
cate three years ago in this country. 


SPEAKING of the recent accident and death of eight 
passengers in a derailment in a tunnel on the Long Island 
railway, the Railroad Gazette says the deaths were directly attri- 
butable to a bad practice in operating, whatever may have been 
the cause of the accident, although the same practice has been 
followed on the railroads running between New York and Coney 
Island for many years, A carina train running from Sheepshead 
Bay to Brooklyn was derailed just as the train entered a tunnel 
near Parkville, and two or three cars were either tipped over upon 
their sides or dragged along against the masonry lining of the 
tunnel, and the passengers who were crushed (over twenty were 
injured, besides those killed) were viding on the steps at the sides of 
the cars. Even a street railroad running cars fifteen miles an hour 
would deem this practice dangerous, but the Coney Island roads 
run these trains at ordinary railroad speeds, say, as high as forty 
miles an hour. One intelligent witness says that the engineman 
shut off steam, and took up the slack very suddenly just as the cars 
entered the sharp curve leading from the double track to the 
gauntlet through the tunnel. There is a derailing switch at the 
fouling point where the accident occurred, and the cabin controlling 
it is at the further end of the tunnel. 


A sERIous accident happened to a London and North- 
Western train shortly after eleven o’clock on Saturday night last, 
at Poulton-in-the-Fylde, a small station about four miles from 
Blackpool, where the Blackpool section joins the main line of the 
Preston and Wyre Railway from Preston to Fleetwood. At this 
,oint there is a sharp but well-fenced curve, over which there has 

en an enormous nee traffic for many years without any 
serious accident. Engine drivers are notified by a signboard that 
the curve is not to be taken at more than six miles per hour, and itis 
thought possible that Saturday’s accident was caused by a disregard 
of this precaution. The train was composed of a powerful engine 
and tender, three carriages and a brake van. hen the curve 
was reached, eighty yards from the station, the engine jumped the 
rails, ran parallel with them for a few yards, then reeled to the 
left, striking a triangular bank of earth and a petroleum store, 
and then ran straight on the main line and fell over on its side. 
The three passenger carriages, —e perhaps, sixty or 
seventy persons, were wrecked and partially telescoped. The 
guard’s van kept the rails. It was found that the bulk of those 
injured were not very seriously hurt, The engine driver was 
found dead under the engine. 











NOTES AND MEMORANDA. 


In Greater London 3311 births and 2342 deaths were 
registered, corresponding to annual rates of 29°5 and 20-9 per 1000 
of the estimated population. 

A NICKEL steel crank-shaft, as a duplicate for the 
Paris, has been made at the Bethlehem Ironworks. An American 
ip aggre says the material showed a tensile strength of 
90,000 lb. per square inch, or 39°5 tons. 

Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
22°7 per 1000 of their aggregate population, which is estimated at 
10,322,429 persons in the middle of this year. 

In London 2469 births and 183t deaths were registered 
last week. Allowing for increase of population, the births were 
169 below, and the deaths 411 above, the average numbers in the 
corresponding weeks of the last ten years. The annual death rate 
declined again last week to 22-2 


THE mean daily motion of the air at Greenwich in 1892 
was 265 miles, being 17 miles below the average of the preceding 
twenty-five years. The greatest daily motion was 687 miles on 
January 29th, and the least 48 miles on December 28th. The 
greatest pressure registered was 11°8lb. on the square foot on 
October 9th. 


THE mean temperature of the year at Greenwich 
Observatory, 1892, was 48°1 deg., being 1:4 deg. below the average 
of the fifty years, 1841-1890. The highest air temperature in the 
shade was 85-9 deg. on June 10th, and the lowest 17°6 deg. on 
December 27th. The mean monthly temperature in 1892 was 
below the average in all months excepting May, August, and 
November. In March it was below the average by 4:4 deg., in 
October by 4°6 deg., and in December by 3-0 deg. 


In a paper on the study of the filtration of liquids, 
M. R. Leze gives the results of numerous experiments. A porous 
vessel containing the liquid to be studied was placed in a test-tube 
and subjected to very rapid rotation. By a comparison of the 
weights of the porous vessel and its contents before and after rota- 
tion the velocity of outflow through the porous walls due to centri- 
fugal force was ascertained, Taking that of distilled water as 
unity, the figure for a 5 per cent. solution of sodium chloride was 
1:023, for the nitrate, 1-051, for ammonium sulphate 0°993. The 
velocity of efflux for alcohol solution showed a minimum at 40 deg., 
where it was 0°50. The numbers are those for a pressure of eight 
or ten atmospheres applied during ten minutes, during which the 
tubes travelled from 40 to 50 km. 


In experiments in the Watertown Arsenal on the 
holding power of wire and of cut nails, cut nails showed an average 
superiority of about 73 per cent. over wire nails. As the production 
of steel wire nails now exceeds the output of cut nails, and as the 
manufacturers of the latternail claimed that they had more holding 
power in wood, a challenge was issued and accepted, and the 
Arsenal test was to decide relative merit in this particular. In all, 
1160 nails, ranging from lin. to 6in. in length, were driven into 
spruce and pine timber, and the force required io pull them out 
was measured on the Emery machine. In fifty-eight series of tests 
the cut nails came out ahead in each, and in most cases very 
much ahead. With floor nails, from 2in. to 4in. long, driven in 
spruce, the resistance of the cut nails was 80 per cent. greater than 
that of wire nails ; with finish nails in spruce the cut nail was 
72 percent. ahead, and when driven in pine with the taper perpen- 
dicular to the grain of the wood the excess resistance in favour of 
the cut nail was 135 per cent. Even with the taper parallel to the 
grain of the wood the cut nail afforded a resistance 100 per cent. 
greater than that of the wire nail. 


A PAPER on asimp!’” © .on introduced into certain for- 
mul depending upon th ung power of solids by introducing the 
greatest linear extension A ich can be supported by the material, 
in the place of the corresponding elastic force Ry, was recently read 
before the Paris Academy of Sciences, by M. J. Boussinesq. In 
formule relating to the strength of elastic solids in motion, 
mechanicians as a rule introduce a quantity R, denoting the 
greatest tension which a fibre can sustain upon unit sectionai area 
without breaking, instead of the maximum elongation A which 
does not endanger the texture. M. Boussinesq shows that many 
formule may be considerably simplified by introducing A. Thus 
the maximum velocity V which can be safely impressed upon an 
element of a solid under concussion is related to the velocity 
of sound in the solid and to A in a manner given by the formule 
V = ‘wd, where é is a constant depending on the figure and mass 
of the solid, and w is the velocity of sound in it. If V be the peri- 
as velocity of a fly-wheel in the form of a narrow ring with a 
arge radius, the maximum safe velocity is given by the formula 
V=oVA. 


Herr von Lupry, of Munich, has recently called atten- 
tion to two thermometer liquids as free from certain drawbacks of 
the spirit thermometer. One of these is sulphuric acid diluted 
with water. According to experiments by Sohncke, the quantity 
of water removed by distillation in the thermometer-tube was a 
minimum even when the free end was surrounded with ice ; and— 
what is still more important—in a short time this very small 
quantity was reabsorbed. The expansion of the liquid is approxi- 
mately constant. In a recent expedition by Herr Vogel to Central 
Brazil these minimum thermometers were used, and found to act 
very well. The other liquid referred to is chloride of calcium in 
spirit—10 to 15 per cent. of the anhydrous salt is best. This is 
specially recommended fdr medical use, because its pronounced 
colour enables it to be more easily read at night than the mercury 
thermometer. Here, too, there is no distillation-error. A further 
advantage, Nature says, is that the thermometer takes the body 
temperature very quickly—in about three minutes. The regularity 
of expansion between 0 deg. and 50 deg. C. is good, though not in 
the same degree as with sulphuric acid ; and the proportion of 
calcium chloride is here influential. The solution, like that of 
sulphuric acid, does not solidify even in the artificial cold of 
evaporating carbonic acid snow ; and with the proportion of salt 
given, no salt is separated out in the bulb. 


In view of the approaching introduction of a dynamo 
into the Greenwich Observatory grounds for electric lighting, 
experiments have been made to determine the possible effect on 
the magnetographs of the dynamo unshielded and with triple iron 
shield. These experiments were carried out at Messrs. Johnson 
and Phillips’ factory, Charlton, the deflection of the declination 
magnet of the portable unifilar magnetometer being observed at 
distances of 20ft. and 40ft. respectively due west—magnetic—of 
the dynamo, the poles of which were in the east and west direction 
—magnetic—thus giving the maximum deflecting effect. At the 
Royal Observatory the poles of the dynamo will be north and 
south—astronomical—and it will be placed at a distance of about 
170ft. from the magnets and nearly due south — magnetic. 
Making due allowance for this, the experiments at Charlton 
would, according to the report of the Astronomer-Royal, give the 
following results:— 


Declination Horizontal force 
Effect on magnet magnet. 
Dynamo unshielded .. .. .. .. 4” 00008 
Dynamo with triple shield .. .. 0°5’ 00001 


the effect on the horizontal force magnet being expressed in parts 
of the whole horizontal force. The corresponding displacements 
of the magnetograph registers would be only 54;in. for declina- 
tion and q};in. for horizontal force, in each case with triple shield 
to the dynamo. As the separate portions of the triple iron shield 
were only loosely put together, it is proposed to repeat these 
experiments with the completed shield, which is now ready. In 
any case it seems clear that the shield will so greatly reduce the 
disturbing effect as to make it quite insensible, 





MISCELLANEA. 


Tuer Tees Conservancy Commissioners have decided to 
place at the disposal of the Institution of Mechanical Engineers, 
on their visit to Middlesbrough during the first week in August, 
two steamers for a trip down the river, and they will also provide 
light refreshments. 


A TELEGRAM has been received from Odessa that, in all 
srobability, the plans for the construction of the new port of 
‘aganrog will meet with the approval of the administrative 

authorities, and that the work will be put in hand before the end of 
the present year. 


Tue daily attendance at the Chicago Exhibition during 
May ranged from 19,524 to 139,979, and the total attendance for the 
month aggregated 1,516,369. At Paris, in 1889, the total attend- 
ance for May was 2,610,813, including Sundays, while at Chicago 
the gates were closed for three out of four Sundays. 


On account of the trouble experienced with the floats 
of the passenger steamer London Belle, the directors of the London, 
Woolwich, and Clacton-on-Sea Steamboat Company recently took 
the vessel off the service for a time, in order to refit her with new 
and stronger floats throughout. This work has been completed, and 
she is again running to Clacton and Harwich. 


A pisastRous explosion occurred on Tuesday afternoon 
at Coombs Colliery, Thornhill, near Dewsbury, resulting in the loss 
of 140 lives. A few minutes before twelve o’clock a report, followed 
by a slight tremor of the ground and a flash of fire in the upcast 
shift, was noticed. The total number of the men and boys in the 
mine was 145, and consisted of seventy-three coal-getters, forty 
hurriers, twenty-four rope-end lads, four pit bottom men (includ- 
ing a blacksmith), and four officials of the colliery. Five were sub- 
sequently recovered. 

Ar Ardwell, Wigtonshire, on the farm of Mrs. Ommaney 
M’Taggart, the whole of the machinery at the homestead for 
thrashing, sawing, corn-crushing, chaff-cutting, &c., is driven by 
an electric motor. Water-power exerted by a turbine wheel 
causes the generation of the electricity, the dynamo being about a 
thousand yards from the farm. The electric current is conveyed 
by underground wires both to the mansion and to the farm, the 
former being lit with the electric light, and water is pumped 
thither for domestic purposes. The farm homestead is likewise lit 
throughout with electric light, the machinery there being actuated 
by a 16-horse power motor. 


A vsEFuL brochure by Professor H. Robinson, 
M. Inst. C.E., on comparisons between the different systems of 
distributing electricity has been published by Messrs. E. and F. N. 
Spon. He briefly describes the main features of the different 
systems, and then gives examples of cases in which one or other 
of the several systems would be best. In several of these exam- 
ples estimates are given for capital outlay, and annual cost fora 
service of an assumed number of kilowatts. The brochure may be 
said to convey a great deal of that which it would be necessary for 
the author to state in the preliminary part of every report he 
makes when called to advise any authority. In most of such cases 
it is necessary to place the members concerned in possession of 
such facts as will make the essential parts of a report intelligible. 
This necessarily gives to all such reports a length which will not 
be required with this brochure ready for the purpose. 


A report has been drawn up relative to the pro- 
»osed new high-level bridge over the Tyne, between the foot of 
ilgrim-street, Newcastle, and Church-street, Gateshead. _ It is 

proposed that it should be a cantilever bridge, with a 
central river span of 500ft. between centres of piers, 
approached by two spans of 150ft. each on the Newcastle side, 
and by one span of 85ft. across Church-street, Gates- 
head. ‘The bridge would have a central main roadway of 
30ft. width, suitable for a double line of tramways and room to 
pass for vehicles, and two footpaths 10ft. wide on each side of the 
main roadway. The bridge, it is suggested, shall be capable of 
bearing safely a load of 40 tons on four wheels having a base of 
123ft. and the ordinary gauge of 4ft. 8hin. The estimated cost of 
the bridge, exclusive of cost of land and buildings, is £188,550, 
and the total estimated cost is put down at £200, 


Tue last public sitting of the Royal Commission on the 
Metrcpolitan Water Supply took place last week. The outbreak 
of enteric fever in the Tees Valley in 1890 and 1891 was again the 
subject of evidence. Dr. Barry, a medical officer of the Local 
Government Board, said there was the strongest possible presump- 
tion that the Tees water, as distributed by the Darlington 
Corporation and the Stockton and Middlesbrough Waterworks, 
had caused the exceptional prevalence of, and the mortality from, 
the fever. The chairman suggested that more cases had been 
returned to the witness for the Tees water districts than had taken 
place, and fewer for adjacent districts not taking Tees water. 
Professor Dewar reminded the witness of a most favourable report 
by Dr. Frankland on the Tees water, notwithstanding recognised 
pollutions ; and the witness pointed out that it was in unusual 
states of the river, such as after the floods of 1890, that danger 
arose. Lord Balfour of Burleigh said that this absolutely con- 
cluded the inquiry, and the Commission would do their very best 
to report before separating for the usual holiday. 

AN increase of engine power at the Amory Mills, Man- 
chester, N.H., was recently made upon a novel plan. The mills 
had been driven in part by water and in part by a 700-horse power 
engine. The Engineering Record says: ‘‘It was decided to place a 
tandem engine alongside the old one, and to so connect the three 
cylinders that they could be operated as a triple-expansion engine. 

he new engine has cylinders 20in. and 40in. in diameter by 48in. 
stroke, the cylinder of the old engine being used as the intermediate. 
The new engine has a separate fly-wheel 22ft. in diameter and 52in. 
face. The boilers carry 175 1b. of steam, and the whole engine 
plant ordinarily runs at 800-horse power, but can be driven at 
1100-horse power in emergency. The plant, however, is arranged 
to give 1800-horse power by running the new cylinders straight 
compound, taking no steam from the receiver, the old engine to 
be disconnected by shut-off valves and run as a plain condensing 
engine. Whenrunning disconnected the old engine takes steam 
at 1001b. from the old boiler plant, and both engines run at 
different speeds—68 and 80 revolutions a minute. The engines 
were built by the W. A. Harris Steam Engine Company, Provi- 
dence, R. I.” 


As it is officially announced that the contracts for two 
new bridges to be constructed over the Danube at Budapest are to 
be open to international tender, a Times’ correspondent sends the 
following particulars, as of interest to English engineering con- 
tractors. The works are to be carried out by means of native 
labour. These two bridges, which it is hoped will be begun simul- 
taneously next spring, are rendered necessary by the growth of the 
Hungarian capital, the population of which has increased since 
1876 by about 230,000 souls. One of the new structures is 
intended for foot-passengers, cabs, and carriages ; while the other 
is to serve for heavy traffic. According to the Government esti- 
mate the two bridges will cost about 5,000,000f1.; while the road- 
making, &c., will amount to 4,995,000. The Government had the 
greater part of this sum in hand, and as the Municipal Council of 
Budapest has now voted two million florins towards the work, the 
Treasury is in possession of the total estimated cost of construc- 
tion. Each bridge is if possible to consist of a single arch, so as to 
oppose no obstacle to floods or drifting ice, and efforts will be made 
to avoid narrowing the bed of the river. The carriageways and 
sidewalks over the bridges are together to be of a minimum width 
respectively of 17°3 and 16 metres, and are to be so arranged as to 

rmit the laying down of electric or other tramway lines. It is 

oped that both eg may be thrown — to traffic in 1896, on 
the occasion of the Hungarian Millenium Exhibition. 
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INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
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Bromwich. Annual meeting.—Thursday: General meeting. Address 
by the President, Mr. J. T. Eayrs, Assoc. M. Inst. C.E. Luncheon with 
the Mayor and Corporation. Reading and discussion of rs. Annual 
dinner,—Friday: Reading and discussion of papers. Visits to the Globe 

Works of Mr. John Spencer, J.P.; to the electric tramways of the 
South Staffordshire Tramways Company ; and to the generating station 
at the Plecx. Garden party at Birmingham by invitation of the Mayor. 
—Suturday: Visits to the brickworks of Messrs. Wood and Ivery, at 
Albion, West Bromwich, and Radnall Fields, Oldbury; and the stone 
quarries of Messrs. Jones and Fitzmaurice at Rowley Regis. 
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*," In order to avoid trouble and confusion, we find it necessary to unform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*," All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not —t Sor publication, but as a proof of good faith. No notice 
whatever can be taken of anony communicati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

Tue Loss or THE VictoRia.— We have received a iarge number of letters on 
this subject, containing endless suagestions concerning the construction of 
warships, naval tactics, dic. die. Until the Admiralty inquiry has placed 
us in possession of all the facts, the publication of such letters appears to be 
unadvisable. 

B. A. T.-—A slip of 5 per cent. to 7} per cent. is very commonly allowed in 
calculating the delivery of large pumps. 

W. T.—We have dealt elsewhere in this impression with the question of the 
explosion of the Victoria's boilers, raised by you and many other corre- 
spondents, 

E. B.—The Victoria lies at a depth of 400ft., and has no doubt been irre- 
parably smashed up. The pressure at that depth is 1801b. per square inch. 
No one could live under that pressure, so that the use of divers ia out of 
the queation. It would be possible to send a man down in aclosed iron vessel 
connected with the surface by tubes, and fitted with glass sight-holes and 
the electric light, by which he could examine the ship, but he could do 
nothing but look at her through the glass panes. 

M. S.— Without indicator diagrams it is impossible to say what is wrong 
with certainty. The probability is that, when the engine works condensing, 
there is not sufficient steam left in the cylinder to provide a proper amount 
of cushion, 

J. K.—Air pumps can be run at any speed up to about 250ft. per minute, 
provided proper arrangements are made Much higher speeds have been 
used for horizontal plunger air pumps. The whole difficulty lies in getting 
the water into the pump quickly enough, and to do this it is necessary that 
+ a ac s ould stand higher than the pump, in order to obtain some 
G . 

M. J.—Cold air can be produced in various ways, but, for the small quantity 
you appear to want, the best method seems to be to send it through a coil of 
piping contained in a tub filled with ice. The air can be effectually 
purified by passing it through a few layers of cotton wool, which will 
vilter it. If the volume of air neeled were large, then you would require a 
snail refrigerating machine, which could be readily worked by a gas engine. 
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LOSS OF THE VICTORIA. 

On page 12 will be found an engraving illustrating the 
collision between the Camperdown and the Victoria. We 
need scarcely say that it has not been produced from a 
‘sketch made on the spot.” All the circumstances of the 
catastrophe have, however, been so fully and graphically 
described, that Mr. Lane has had no difficulty in preparing 
a drawing which presents to the eye the picture already 
formed no doubt in the minds of many of our readers 
versed in nautical matters. To others it will no doubt 
convey instruction. Since the drawing was made, infor- 
mation has been received going to show that the Camper- 
down struck the Victoria at a somewhat more obtuse 
angle than that indicated by our engraving. The drawings 
of the two ships are, however, extremely accurate, as 
our readers can see for themselves if they will turn to the 
illustrations which we published last week. 

We are now in a position to supplement, and in one or 
two respects correct the information which we gave last 
week. It will be remembered that we stated that the 
Victoria had not a double bottom forward of the turret. 
This is true of her as originally constructed; she had 
the same length of double bottom usual in her Majesty’s 
ships. Without complete cross-sections, it would be 
difficult to explain why the double bottom does not 
extend further than it does. It must suffice to say that 
the ends of a warship are so sharp below water, that the 
value of a double bottom there would be very small. The 
whole space, indeed, is cut up into anumber of small water- 
tight compartments. When, however, the repairs of the 
Victoria were effected at Malta after she had been aground, 
it was decided to carry a watertight flat in steel, instead 
of the wooden flat previously used, forward, and the fiat 
is clearly shown in the section on page 559 of our last 
impression. The space between it and the outer shell 
was not filled in with cells, because, as we have said, they 
could have done no good; the space at each side of the 
deep central keel—inboard—on which the flat was laid 
being too small. 

There is no reason to doubt from the available evidence 
that the watertight doors forward were not closed. Just in 
front of the boiler-rooms; that is to say, about ’midships 
of the length of the vessel was a watertight transverse 
bulkhead. Beyond this the water did not in the first 
instance pass. There is evidence that the beak of the 
Camperdown, which is many feet in advance of her 
visible cutwater, penetrated nearly to the ’midship 
longitudinal bulkhead, and the rent in the side of the 
Victoria was probably about 20ft. long, measured 
vertically. For such small time as the Camperdown lay 
entangled with her the rent was in a sense plugged; the 
moment she went astern the ocean entered. The blow 
appears to have been delivered about 64ft. from the bow 
of the Camperdown, and it is worth notice that five more 
seconds would have sufficed to bring the Camperdown 
athwart the bows of the Victoria, in which case the 
Camperdown might have been rammed. 

Various questions have been asked as to why the 
Victoria capsized, and it has been suggested that she 
capsized because she was topheavy. This is not true in 
the sense in which the suggestion has been made. It 
must be remembered that the stability of every ship 
largely depends on the form of her buoyant water-line. 
To make what occurred intelligible to readers who are 
not naval architects, we may point out that by the 
sinking of the ship’s head much of the widest part of the 
hull was lifted out of the water, and the line of buoyancy 
was greatly narrowed ; but, further, ships depend largely 
for their stability on their freeboard. Inasmuch, how- 
ever, as the Victoria had then no freeboard forward, nearly 
the front half of the ship being immersed, she possessed 
no stability whatever, and at the same time the centre 
of gravity was raised by the lifting of the sternintheair. Up- 
setting followed asanaturaleconsequence; but precisely the 
same thing would happen to any ship under similar cireum- 
stances. It mattered nothing where her centre of gravity 
was. Ships are built to be stable when on an approximately 
even keel, and not when one end or the other is under 
water. The presence of the great guns and the turret 
aided in the capsizing mainly because they aided in sub- 
merging the bows; in other words, they represented 
a great weight well forward. Lighter guns would have 
given a higher freeboard and so far have helped the ship. 
If the water had been able to find its way from end, she 
would, seeing how many cellular spaces and closed 
sectional compartments existed, most probably have floated 
for twenty minutes or so and then sunk on nearly an even 
keel without upsetting, and no doubt many lives now lost 
would have been saved. The blow seems to have been 
struck on the end of a transverse bulkhead, and no doors 
would have prevented the flooding of the forward main 
compartments. 

We have been asked to explain the blowing-up of the 
boilers. We do not think the boilers exploded; there 
was no reason why they should. There was probably 
about 15 tons of coal in the furnaces, in a state of intense 
combustion at the time; when the water got access to 
the fires, a large quantity of steam would be produced 
which would find its way with explosive violence up the 
funnels. It is quite probable that her decks were blown- 








up at the same time by the confined air, and these two 
events occurring at about the same time, would produce 
results very similar to that of an explosion. As to how 
the calamity was brought about, that remains to be 
settled by the Court Martial, or Court of Inquiry, 
or both. On one point only do we care to ex- 
press an opinion. It is, that ships of war should never 
attempt a maneuvre admittedly risky without closing all 
the watertight doors that can be closed beforehand, and 
stationing men at those which must be kept open that 
the work of the ship may be done, which are usually few 
in number, ready to shut them at a moment’s notice. 
Much has been said of the gallantry and chivalry of the 
officers and crew, but nothing can, we think, have, under 
any circumstances, exceeded in merit the conduct of the en- 
gineer officers and the firemen. When the ship was reeling 
to destruction, they kept to their posts, and orders tele- 
graphed from the deck to the engine-room were faithfully 
carried out. Nelson’s famous signal floats before us, and 
our sorrow is tempered and all but lost in admiration for 
the men to whom duty was nearer and dearer than life. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Tar Institution of Naval Architects appears to be 
determined to keep pace with the times. Not long since 
we had occasion to criticise its methods in no unfriendly 
spirit, and we pointed out and insisted that if it confined 
its operations to a three days’ meeting held once a year 
in London, the result must be disastrous. It is a matter 
of common knowledge that a considerable number of the 
members advocated summer excursions to points of 
interest, while others unfortunately held that excursions 
were useless and unnecessary. The success which has 
attended the few excursions that have taken place, and 
notably that to Liverpool, has falsified predictions cf 
evil, and it may, we think, be taken for granted that only 
under exceptional circumstances will a year be suffered 
to pass in the future without one. As our readers are 
aware, the Institution will next week visit Cardiff. No 
port in the kingdom possesses more points of interest, 
and the arrangements which have been made by the local 
committee and the people of Cardiff really seem to leave 
nothing to be desired. 

For some inscrutable reason the papers read out 
of the metropolis always appear to possess more in- 
terest than those read during the spring meeting. 
Latterly there has usually been one important paper 
read at each London meeting which has attracted 
a very large audience, such, for example as that by 
Mr. W. H. White on the Navy, that by Mr. Yarrow on 
Boilers, and that by Mr. Durstan on a similar subject. 
The remainder, however useful, seldom possess general 
interest for all the members; and they are frequently so 
mathematical, specialised, and recondite, that to discuss 
them is impossible. Now we have long held, and often 
said, that every paper read before a scientific institution 
should be of such a character that it can be freely and 
fully discussed. We by no means wish it to be under- 
stood that we deprecate what may be called lectures on 
stated subjects, or the inclusion in the transactions of 
elaborate disquisitions on suitable matters. Many papers 
are, however, read that ought not to be read, or at most 
only read in abstract, because they require steady and 
repeated perusal, and it is impossible to master them as 
they are read aloud by the author. In the great lack of 
valuable time, such papers ought to be taken as read, and 
printed in the “ Transactions.” The programme for the 
Cardiff meeting, however, includes, we are glad to see, 
nothing of this kind; on the contrary, all the subjects 
selected are of general interest, and it is not easy to see 
how their authors, however ingenious they might be, can 
possibly write papers about them of a nature to preclude 
discussion. 

On Tuesday, the 11th inst., three papers will be read. 
The first, on ‘‘ Points of Interest in the Construction and 
Repair of Vessels carrying Oil in Bulk,” is by Mr. Martell; 
the third is on ‘‘ Wearand Tear in Ballast Tanks.” Here 
are two quite practical subjects claiming the attention of 
shipbuilders and shipowners alike. The second paper, 
however, possesses more general interest. Indeed, it is 
difficult, we think, to name a subject which is more likely 
to attract attention at the present time. It is by Dr. 
Elgar, on ‘‘ Fast Ocean Steamships;’’ and it is to be 
hoped that during the discussion which will follow, some 
attempt will be made to put the formule for calculating 
resistance and power on a more rational footing than they 
now hold. 

The remarkable calculations by Mr. Mansel, which 
have appeared from time to time in our columns, have 
never been proved to be erroneous; and Major de 
Villamil’s letter, which we publish this week in our cor- 
respondence columns, contains a new statement of co- 
efticients, and we had almost said the elements of a new 
law cf resistance at various speeds, which deserve very 
careful consideration and examination. On Wednesday 
morning two practical papers will be read, both giving 
the results of experiments. One by Mr. Ellis, managing 
director of John Brown and Company, of Sheffield, on 
‘‘The Combination of Induced Draught, Hot Air, and 
Serve Tubes,” which will, no doubt, contain a great 
deal of information. The results obtained at the Atlas 
Works have, we understand, been very remarkable. 
Hitherto little or nothing has been published concerning 
them, and Mr. Ellis’ paper will be watched for with 
curiosity. The paper by Mr. Blechynden on ‘ The 
Transmission of Heat through Boiler Plates,” ought to 
throw light on a subject which is very far from being 
fully understood. For many years Peclet has been 
accepted as almost the only authority on the subject, and 
it is now known that in some cases Peclet has not under- 
stood the bearing of the results of his own experiments, 
while in others his statements have not been fully com- 
prehended. More light is wanted generally, and it is to be 
hoped that other members of the Institution will be able 
and willing to supplement what Mr. Blechynden has to 
say from their own experience. On Thursday morning 
only one paper will be read, but it is on ‘“ Water Tube 
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Boilers,” by Mr. Milton. The circumstance that such 
boilers are about to have a very careful and extended 
trial in the British navy, and that they are actually used 
in the French and American navies, invests the subject 
with much interest. Thus, then, it will be seen that while 
there are enough and not too many papers to be read, 
they are all of the right type. 

It goes without saying that the excursion will not be 
left to depend on papers for its attractions; it would 
scarcely pay to go to Cardiff to read papers only. The 
visitors will have no reason to complain. They will find 
in Cardiff more attractions in the shape of docks, railways, 
and engineering works than would suffice for a month. In 
addition, however, we find that the hospitality of Cardiff 
leaves nothing to be desired. There are excursions by 
land and water, luncheons, a conversazione, a garden 


party. The only difficulty will be to find time for every- 
thing. We congratulate the Institute of Naval Architects 


on its good fortune. 

In another page will be found some facts of general 
interest regarding Cardiff and its history. The pro- 
gramme issued by the Institution is accompanied by 
maps and three very well written papers descriptive of 
the Bute Dock, the Barry Dock and Railway, and the 
Taff Vale Railway and Penarth Dock and Tidal Harbour. 
It is only necessary to read these in order to understand 
how much there is to be seen by engineers and ship- 
builders in Cardiff and its immediate neighbourhood; 
but besides, no fewer than twelve works of importance, 
including Dowlais, will be hospitably thrown open to the 
members of the Institution. A great deal of preliminary 
labour has had to be got through before all the complex 
arrangements essential to the ultimate success of the 
visit could be considered complete. It will not be the 
fault of the Cardiff committee, of which Mr. C. A. Hey- 
wood is the chairman, or of Mr. G. Holmes, the secre- 
tary of the Institution, if the visit does not take rank 
as the most successful and satisfactory in the annals of 
the Institution of Naval Architects. 


THE UTILISATION OF SMALL COAL. 


SMALL or dust coal is, in all essentials, the same as the 
large coal from the same pit. It is no better and no 
worse, except in the sense that it usually contains more 
dirt and incombustible matter, which, however, can be 
removed by washing. Its excessively low price has made 
it a tempting subject for experiment. All kinds of grates 
and furnaces have been tried, but none with entire 
success. Probably the best grate used was that invented 
by Jukes, which consists of an endless web of bars, on to 
which, just outside the furnace, the small coal is put 
and gradually carried forward, the clinkers and ash being 
delivered at the further end, next the bridge; but the com- 
bustion is slow, the grate very heavy and expensive, and the 
situations in which it can be used limited. Mr. Crampton 
ground small coal to four between millstenes and then 
blew it into a furnace. But the heat produced was 
intense and localised and the cost heavy, and so nothing 
came of the system after a great deal of money had been 
spent upon it. But one method is available for utilising 
small coal, and that consists in converting it into 
briquettes. The quantity of small coal produced in 
colliery districts is colossal. Not many years ago we 
were shown a heap estimated to contain 10,000 tons, which 
the mine owner could not dispose of. The whole lot could 
have been purchased for about £750, the purchaser 
to load it into the trucks and take it away. ‘“‘ Smudge” 
and ‘ dead slack” can be bought in large towns for about 
2s. 6d.aton. But it costs as much to win a ton of this 
stuff as it does to win a ton of sound coal; nor is it only 
at the pits that smudge and dead slack prevail. It is 
estimated that of every ton of round coal that leaves the 
pits, 7} per cent. are converted into unburnable dust by 
the time it reaches London. The loss on shipment is 
greater; it is enormous with some of the “soft” or 
friable coals. We exaggerate in no way when we say that 
millions of tons of coal are practically wasted every year ; 
and yet the whole difficulty is purely mechanical. The 
same coal which in the shape of dust is useless, in lumps 
makes steam or warms our homes. 

It is not surprising that from an early period inventors 
have turned their attention to the making of briquettes. 
A multitude of patents have been taken out for the 
purpose. The success achieved has been considerable, 
and yet limited—inadequate in most respects to use up 
the vast quantities of small coal available. Probably the 
first inventor to attain any success was Warlich. His 
process, modified as used now, consists in mixing in a 
kind of pug mill with each ton of small coal, twenty-two 
gallons, or 240 1b. of tar. The whole is then pressed into 
blocks in a suitable machine very closely resembling those 
used for moulding bricks. But in this condition it is 
unsuitable for carriage, and the blocks have to be put in 
ovens and baked at 900 deg. for some hours. This adds 
much to the expense. Wylams’ system differs from 
Warlich’s mainly in heating the mixture before it is 
moulded instead of after, pitch being used instead of tar. 
Mezaline, still using pitch, heats the mixture by blowing 
superheated steam into it. Barker, abandoning pitch, 
used thirty gallons of mucilage made with potatoes to 
bind a ton of small coal. The result was not satisfactory, 
as the briquettes although baked were too brittle. Holland 
used lime and water to hold the dust together. We 
mention these names, because they represent. certain 
types of invention—certain systems in fact. The 
objections to briquettes made with starch or its equiva- 
lent are that the blocks are too brittle; to those made 
with pitch that, in the first place they are difficult to burn 
with a good draught without smoke, and that without a 
good draught they cannot be satisfactorily burned at all. 
In house-fires, for exampie, the pitch briquette is a 
miserable affair. It becomes soft; no air can penetrate 
it. It will not break up under the poker, and it smoulders 
and smokes rather than burns. For locomotive use, 
briquettes are excessively dirty, as everyone who has 
travelled in France or Belgium is well aware. The 


dust ejected from the chimney of the engine clings 





to the door handles of carriages for example, thanks 
to the unconsumed tar. The fuel too, is expensive. 
Indeed, its extended use on the Continent is due far more to 
the fact that round coal is scarce and dear than to any 
special merits possessed by the briquettes. Much of the 
French and Belgian coal is very soft and small, and the 
choice lies pretty much between burning it in the shape 
of briquettes and not burning it at all. It is not the coal 
that is to blame but the tar. Any briquette to havea 
chance of all-round popularity with steam users and 
householders alike must be made without tar. 

Some months ago there was brought under our notice 
a system of making briquettes without tar, which at first 
sight did not present much promise of success. How- 
ever, the unexpected frequently happens. The crushed 
or dust coal is held together by a cementing material 
which is exceedingly cheap. We have the greatest possible 
objection to dealing with secret processes; the whole 
method of manufacture has, however, in this case been 
explained to us. It involves a chemical combination, 
which, so far as we are aware, appears to be in some 
sense a discovery rather than an invention; and inas- 
much as the publication of details might seriously affect 
the validity of foreign patents not yet completed, we 
must reserve for the moment explanations which we 
shall give at the proper time. It must suffice to say that 
we have taken considerable trouble to get at indepen- 
dent statements of fact, and, so far as we can learn, the 
inventor or discoverer has succeeded in producing a 
briquette which is in all respects an improvement on those 
which have been made hitherto by well-known processes. 
A very influential firm in the midlands have given the fuel 
an extended trial, with eminently satisfactory results in 
making steam, and our own experience with it tells us 
that for household purposes the briquettes made by 
the new process leave nothing to be desired. The Coal 
Brick Syndicate, whose office is in Northumberland 
Avenue, are, we believe, the proprietors of the patents ; 
at all events they are working them. Mr. Middleton, of 
Leeds, is making the machinery, andhas, we understand, 
no lack of orders. But this is in a manner beside the 
question ; all that we are concerned with is the fact that 
a process has been discovered which seems to have solved 
a very important problem. 

We have said that the new briquettes are admirable as 
household fuel; but this must be understood to mean 
that the process does not injure the fuel. For example, 
briquettes made of what is known in the trade as 
“Wallsend,” burn just as lumps of that special coal 
would burn. The briquettes are neither better nor worse 
than the coal of which they are made. There is no tar 
in them; they do not become sticky, red-hot outside 
and black within, but they burn freely, and openly, and 
hotly, after a fashion that no other briquettes that we 
have seen burn, and they make very little ash and no 
clinker. The process of manufacture is absurdly simple, 
and, curiously enough, it is applicable, and has been 
applied, to every conceivable form that coal can 
assume. Welsh coal briquettes are made, for ex- 
ample, but they are only suitable for making steam, 
unless a special household grate is employed, with a 
“blower” or screen above the fire-bars, with which a 
sharp draught can be obtained. In a word, they behave 
like Welsh coal, but they are more readily lighted, and 
on the whole more manageable. Briquettes are made of 
London household ashes, which always contain a con- 
siderable percentage of unburned fuel, and these 
briquettes have actually been used for making steam; a 
good draught being available. It is of course possible 
that defects may in process of time manifest themselves ; 
but so far as we can learn this is extremely improbable. 
We have brought the subject thus fully before our 
readers, because of the scientific as well as commercial 
interest which it possesses, and we have no doubt 
many of our readers in the coal districts will be glad to 
hear that there is even a fair promise that they may be 
able to find a market for the quantities of coal dust and 
slack, which is now a nuisance rather than a source of 
profit. They will, we think, find the matter worth 
inquiring into. 





CORDITE AT OKEHAMPTON. 


Two of our daily contemporaries, acting on insufficient 
information, supplemented by the fervid imagination of 
reporters, have given large type publicity to an extraordinary 
story concerning a “ Fiasco at Okehampton.” In substance 
they say that a costly experiment with cordite was planned, 
and that visitors from all parts of Great Britain went to 
Okehampton, only to find that cordite could not be used, 
because a certain artificer sent for the purpose of altering 
the vents of the guns to suit cordite had no tools, so the 
experiment was carried out with black powder instead, for 
which and their general folly and incompetence the authori- 
ties are freely denounced. The authorities, no doubt, will 
not care to offer a word of explanation, but in the interests 
of truth we hold that the facts should be made public. The 
experiment at Okehampton was arranged for the purpose of 
testing the endurance of the men, and the organisation for 
supplying stores and ammunition to a battery operating at 
high pressure for a whole day; there was no question about 
cordite at all. Both cordite and black powder cartridges 
had been issued, and it was, at one time, intended to use 
cordite if the new vent-sealing tubes proved satisfactory. 
On the Tuesday, two days before the Okehampton experi- 
ment, firing at Lydd took place from the field gun with 
cordite, using experimental vent - sealing tubes similar to 
those that had been sent to Okehampton. Some difficulty 
arose in extraction, and, as it was important to have no 
delay in firing at Okehampton, it was decided to use the 
service powder andtubes. We may explain that the ordinary 
service friction tubes will not do for cordite because the vent, 
not being sealed, becomes eroded and unserviceable in a 
comparatively small number of rounds. There are two or 
three patterns of vent-sealing tubes under trial, but none of 
them are as yet quite satisfactory in point of handiness 
and economy. The cordite ammunition and experimental 
tubes will be used at Okehampton during the ordinary 
practice. As to the nonsense written about the artificer 
and his tools, the facts are that the Ordnance Committee 





did not ask for anyone at all. Woolwich sent a mechanic to 
look after the fitting of the cordite vents should they be 
used, because, being experimental, the battery artificers 
might not have known how to deal with them. The man’s 
services were not required, but, had they been, he was 
provided with such tools as he would have needed for 
changing the vents. The experiment, instituted by the 
Ordnance Committee, was carried out with complete success, 
and certainly no military man on the ground who knew 
what the object of the mancwuvres was, went away dis- 
appointed. There was no failure of any kind except in the 
imagination of the sensation-mongering reporters. The 
more the committee know of cordite, the more satisfied they 
are with its stability, steadiness, and safety, but it cannot 
be used like black powder with open vents, which, however, 
are now confined to the field artillery. We have good reason 
to know that, although destructive to small bores, it is much 
less erosive than black powder to the bores of the larger 
nature of guns. We understand that silly people in and 
out of the service, went to Okehampton under the belief that 
rapid firing would poison, blind, and deafen the men, and 
that black powder was used for fear of such a result. As a 
matter of fact, we have never heard any complaint of the 
injurious effects of the products of combustion, though a 
large proportion of carbonic oxide gas is present. The Navy 
are using it in all the quick-firing guns and never complain, 
and the other day at Lydd an officer and two men fired a 
number of rounds from a 6-pounder quick-firing gun mounted 
in a Nordenfelt cupola, which is so small that there is hardly 
room for the men to stand, and experienced no inconvenience 
whatever. 


THE PERILS OF THE PIT. 


Tue Yorkshire coalfield has again been the scene of a great 
disaster. One hundred and forty-five men and boys have lost 
their lives at the Combs Colliery, Thornhill, near Dewsbury, 
under circumstances which remind one forcibly of how in 
December, 1875, 146 miners perished at Swaithe Main, near 
Barnsley. Such calamities naturally concentrate public 
attention upon the perilous calling of the collier; just as a 
deplorable railway disaster brings vividly before the public 
mind the dangers by rail as well as by sea. When the late 
Mr. John Bright was President of the Board of Trade several 
accidents of unusual magnitude shadowed his year of office. 
While in thorough sympathy with the sufferers, through 
these dreadful reverses by peace, Mr. Bright brought his 
clear common sense to calm the public mind, which had 
been wrought up into a condition of fevered excitement. 
Taking the average of those killed on the line with the fatal 
accidents under all other circumstances, he laid down the 
proposition that the safest place for anyone to be in was the 
carriage of a railway train. He proved to a certainty that 
the risks run upon a railway were fewer than those which 
environed any person passing down a London street. The 
managers of our great renege | lines to America have 
repeatedly adduced statistics to show that, considering the 
number of passengers they carry, the loss of life on the great 
ocean highway between the Old World and the New, is far 
safer than the best managed of our lines through the 
most level of English landscapes. At the same time 
it is perfectly certain that in none of our great national 
industries has more progress been made towards lessening the 
loss of life and limb than in coal mining. This is a fact which 
is apt to be lost sight of when the nation is startled by such a 
calamity as that which now darkens the Yorkshire coalfield. 
Mr. F. N. Wardell, her Majesty’s Inspector of Mines for the 
Yorkshire and Lincolnshire district, in his report the other 
day, makes this fact very clear. ‘‘ Accidents,” he says, “ will 
continue to happen, notwithstanding all the skill and care 
which can be brought into operation.” He adds, ‘ That 
experience shows that some miners, growing familiar with the 
dangers attending their calling, become forgetful and careless 
of results.” Still, the progress of mining is towards improv- 
ing the conditions of coal getting, and making it a much less 
dangerous occupation. Mr. Wardell has a table showing the 
results in the Yorkshire and Lincolnshire coalfields for 
twenty-one years. A figure or two from this statement will 
establish the point. In 1872 there were 133 deaths, and the 
amount of mineral raised was 14,576,000 tons, or one death 
per 109,594 tons. For the year ending 3lst December, 1892, 
the number of deaths was eighty-three, and the quantity of 
mineral raised 23,709,072 tons, or one death for each 285,651 
tons. The average for the present year will be sadly swelled 
by the appalling accident in the Dewsbury coalfield, just as 
in 1875 the figures were augmented by the exceptional loss of 
life at Swaithe Main. That year was the blackest of all the 
twenty-one from 1872 to the close of 1892, 267 people having 
perished in the pits of the two counties, which is equivalent 
to a loss of one life for every 61,406 tons of mineral brought 
to bank. 
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Coal Pitsand Pitmen. A short History of the Coal Trade and 
the Legislation affecting it. By R. Netson Boyp, M. Inst. 
C.E. Whittaker and Co. London: 1892. 

Mr. Netson Boyp has written a most interesting and at 

the same time very useful book on this subject. His 

history of the rise, progress and legislation concerning 
coal and coal getters, coalowners, shippers, and others, who 
have used their lives and who have made and lost fortunes 
in this branch of mining, a branch which on any scale was 
comparatively new 300 years ago, contains much that is ex- 
tremely interesting. In connection with recent and probable 
future legislation it also possesses great practical value. 

The condition of the colliery population in the North, 

Midlands, and West of England before the nineteenth 

century, and even up to the passing of the Coal-mines 

Inspection Acts of 1850 and 1855, was almost incredibly 

bad, and, indeed, could not be credited but for docu- 

mentary evidence beyond dispute. At the present time, 
although it is not generally supposed to be so, the occupa- 
tion of the collier is one of the most healthy, chiefly due 
to the superabundant ventilation which now characterises 
the working of our collieries, but as late as 1850 the 
condition of children, women, and men was greatly 
inferior to that of the slaves for whose liberation 
we paid £20,000,000 under the Act of 1833. A 
great fight was made against the introduction of 
inspectors of coal-mines, one celebrated coalowner 
going as far as to say that the inspectors might go down 
the pits—but they would never come up. The author 
brings the history of Parliamentary inquiries of various 
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other investigations, especially with regard to the ventila- 
tion of mines, history of legislation, and of explosions 
down to 1892, and in the earlier part of the book he 
gives a brief history of the early working of coal. In 
the illustration of some points of the latter are given 
engravings of the old gin for raising coal, of the 
water wheel and chain bucket pumps, and of the fire- 
engine. The bucket pump, it should be mentioned, 
is not correctly illustrated, as the water trough 
is on the wrong side of the ascending chain. In 
mentioning the earliest tramways the author refers to Lord 
Guildford's description of them as largely in use in 1676, 
but if the author had more completely quoted “ Grey’s 
Chronographia ” than he has done in the reference to page 
26 to the various improvements introduced by ‘ Master 
Beaumont,” it would have been seen that that same luck- 
less investor without any doubt introduced tramways be- 
fore 1649. In appendix notes is given a list of the dates 
and titles of Acts passed by the Parliament of Great 
Britain regarding coal mines and miners, a second 
appendix gives a similar list of Acts passed or orders 
made by the Parliament of Scotland, the first being 
dated 110 years before any English Act, and, curiously 
enough, having for its object the prohibition of export. 
Appendices 2 and 8 relate to the date, place, and number 
killed in colliery explosions; and the fourth gives the 
production of coal in the kingdom from 1660 to 1891. 
Mr. Nelson Boyds practical experience in the 
branch of engineering which forms the subject he treats 
has enabled him to say and convey a great deal in a 
sinall book. A more complete index would add to the 
value of the book. 


The Wood Turner’s Handy-Book. A Practical Manual for 
Workers at the Lathe, embracing information on the Tools, 
Appliances, and Processes Employed in Wood Turning. By 
Pav N. Hastuck. Third edition. The Model Engineer's 
Handbook. Second edition. By the same author. The 
Mechanic’s Workshop Handbook. Second edition. By the 
same author; and 7’he Metal Turner’s Handbook. Fourth 
edition. By the same author. London: Crosby Lock- 
wood and Co., Stationers’ Hall-court. 1893. 

THERE is reason for the popularity which new editions of 
these books apparently indicate. They are cheap, and 
they do tell boys and apprentices some of those things 
which will enable them to make use of a lathe and of 
other tools in a workshop with which most boys can 
provide themselves, or be provided. 

In the first-mentioned book, a useful addition might be 
made to the chapter on fitting up a lathe. It is not 
everyone who could, and might possess a lathe, who can 
command the means of obtaining and fitting up the cast- 
ings, but with a few hints and some inexpensive engravings, 
how to make a lathe for a sovereign might be explained. 
The descriptions of the things which can be made in the 
wood turning lathe are useful, as indicating how to do 
other things, but a more minute description of some of 
the methods is desirable. The book is partly illustrated 
by engravings from the catalogues of some well-known 
makers, certain of the machines described not coming 
strictly within the province of the work of the wood- 
turner. 

The metal turner’s handbook is more complete, partly 
because it contains more engravings and descriptions 
from the catalogues of makers of the numerous lathes 
and tools now obtainable for all sorts of work. One quite 
unnecessary chapter, illustrated by catalogue engravings 
of gas and other motors, is given, and the whole of the infor- 
mation about these conveyed or required in such a book 
might be compressed into twenty lines. Catalogues of dif- 
ferent makers of lathes and hand tools, such as some of 
those we have noticed in our columns, provide so much 
information for buyers of such things, that it seems 
hardly necessary to write books largely composed of 
similar information. 

In the model engineer’s handbook are to be found 
some very old acquaintances as engravings of model 
engines, together with such things as a model illustra- 
tion of a portable engine of about 1851, and of a semi- 
portable engine of more recent date—things which can 
have no more value to the model engineer than a view 
of a man in complete dress can have for a student of 
physiology. We are glad to be able to say, however, that 
some very good detail drawings are given, from which 
not only could very respectable model engines be made, 
but from which the saa engine maker could gain some 
information concerning forms of details. There are, 
however, some mistakes, such as the description of a 
slide valve with large lap, said to be an illustration of a 
valve with negative lap, because the exhaust port in the 
valve has negative lap or clearance. The model engine 
maker would, however, be glad of a little more informa- 
tion that would guide him in determining his sizes for 
hig excentrics and other parts, so that he might make an 
engine without having to arrive at sizes by trial and 
error. 

The mechanic’s workshop handbook, which is not 
illustrated, contains a good deal of information useful to 
the amateur concerning the preparation and working of 
materials, and upon methods and materials for finishing 
them ; the preparation for, and the application of lacquers, 
treatment of easily worked alloys, the use of files and 
other tools. 
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THE SINKING OF THE VICTORIA. 





In our article last week on this terrible occurrence, and 
without any certain information as to what particular evo- 
lution was being performed by the squadron at the time, 
we explained the manceuvre of exchanging lines, commonly 
termed the gridiron movement. It seemed the only one 
possible to account for the leaders of columns coming 
into such close proximity as to risk collision ; and in naval 
circles this solution of what was then a mystery was gene- 
rally accepted. The receipt and publication of Admiral 
Markham’s despatch relating to the event, enclosing 
statements from the principal officers of the Victoria who 
were saved, now clears up the mystery, and shows that 
the collision came about by the execution of an order that 
no one believed could possibly have emanated from so 
experienced a tactician as the late Sir George Tryon. 

Briefly stated, what occurred was this: The squadron, 
consisting of the Victoria, Camperdown, Nile, Dread- 
nought, Inflexible, Collingwood, Edinburgh, Sans Pareil, 
Edgar, Pheton, Amphion, Fearless, and Barham, left 
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Ist Position. Ships in black steering E by N in two divisions six cables 
apart 


apart. 

2nd Position intended. Ships in dotted lines reversing 16 points in sue- 
cession, divisious two cables apart. In endeavouring to execute this 
a collision occurred between the two leading ships owing to their re- 
quiring’ more space to turn. 

3rd Position intended. After completion of 2nd movement ships turn 
together eight points to port, and anchor simultaneously. 


Beyrout on the morning of the 22nd ult. for Tripoli. 
The ships proceeded in single line abreast, altering course 
as requisite, until within about five miles off Tripoli. 
Shortly after two o’clock the Commander-in-Chief sent 
for the Flag-Captain and Staff-Commander of the Victoria 
in his cabin, and informed them he intended to form the 
squadron in columns of divisions line ahead to port; 
columns six cables apart. This would put the ships into 
two lines, the Victoria leading the starboard and the Cam- 
perdown the port line, with a distance between them of six 
cables, or 1200 yards, and two cables interval between 
each ship and her next astern. He went on to explain 
that having arrived within ‘a certain distance of 
the anchorage, he should reverse the course by the 
columns turning inwards, the ships of the two lines 
following their leaders in succession. Apparently he had 
in his mind the idea that the ships would turn in two 
cables or 400 yards, leaving a space between them after 
reversing of 400 yards; so that then the squadron would 
again be in columns of divisions, line ahead, but the 
Victoria leading the port line, and the columns two cables 
apart. The final movement was then for all the ships to 
turn together eight points to port, or a right angle, which 
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would bring them into two lines abreast, the Victoria on 





the right hand of the first division and the Camperdown 
in a similar position on the right of the rear division, two 
cables astern. They would then be in the desired forma- 
tion for anchoring simultaneously. These intended 
movements may be better understood from the diagram 
given below. 

Now it is clear that the safety, or otherwise, of the 
second movement, depended on the distance apart of 
thetwo divisions previously, and the space required for ships 
to turnin. The distance between the two lines should be 
considerably greater than the sum of the diameters of 
the turning circles of opposite ships. Now the diameter 
of the turning circle of most large battleships is, approxi- 
mately, 600 yards. It varies according to speed, and 
may be influenced by trim, state of the weather, wind, 
&c. Hence a margin should be allowed, and at a speed 
of eight knots, the space required will probably be 
between 600 and 700 yards for each ship. ‘To carry out 
such a manceuvre in safety, therefore, the ships should 
not be less than a mile apart. But on this occasion 
the columns were only six cables, or 1200 yards from 
each other. There had been a question of increas- 
ing the distance to eight cables, or 1600 yards, but for 
some inscrutable reason the Admiral apparently directed 
that the columns should remain at six cables distance. 
Even at eight cables it would have been a dangerous 
manceuvre, as not allowing sufficient margin. That 
Admiral] Tryon believed the ships would turn with 
400 yards to spare, seems demonstrated by the fact that 
he ordered the signal to be prepared ‘‘ Columns to be two 
cables apart.” How he came to delude himself with this 
belief can never be explained. Beyond a suggestion from 
the Staff Commander that eight cables would be a better 
distance than six between the columns, and which appears 
first to have been accepted but afterwards rejected 
by the Admiral, no representation seems to have 
been made to the latter that there was anything danger- 
ous in the proposed evolution. At least nothing is 
mentioned of this nature in the dispatches. Then the 
Admiral came on deck and the signal was made. The 
Camperdown had to repeat it, but Admiral Markham, 
thinking there was some mistake, did not hoist his flags 
right up, which indicates a signal is observed but not 
understood. He was then about to semaphore to the 
Admiral :—“‘ Am I to understand that it is your wish for the 
columns to turn as indicated by signal now flying?” But at 
that moment there came to him from the Victoria a signal 
asking what he was waiting for. Then Admiral Markham 
gave up his own intended signal, and full of confidence 
in his chief, hoisted the other signal right up. All the 
ships having answered, it was hauled down, and the 
manceuvre began by the two leading ships putting their 
helms hard-a-starboard and hard-a-port respectively. 
The other ships were to do the same in succession as 
they arrived at the spot where the leaders turned. The 
result was as might have been anticipated. Instead of 
turning in 400 yards, it was evident as they swung towards 
each other that unless something was done the Victoria 
and Camperdown must come in contact. Each did the 
same thing, reversed the inner screw in order to lessen the 
turning circle. But it was too late for this action to have 
any appreciable effect, and the Camperdown came crash 
into the bow of the Victoria. On what occurred after the 
collision we have no wish to dwell at this moment, our 
object in this article being to try and make clear the evo- 
lutions which poor Sir George Tryon apparently wished 
to carry out, but which came to a premature termination 
from the fatal misconception of the space in which a 
ship requires to turn at a given rate of speed. 








ELECTRIC TRACTION AND TELEPHONES.—Anyone reading the 
articles we have published on the conflicting interests of the tele- 
phone companies as interpreted by the Telephone Clauses, and the 
interests of public convenience by electric traction, will have seen 
that progress in the latter branch of engineering is impossible so 
long as these one-sided clauses continue to be inserted. Reading 
the reports we have recently published of the evidence before the 
Joint Committee on this subject, and attendance in the committee 
room, will have convinced many people that the dog-in-the-manger 
policy followed by alarge company without statutory powers is near 
its end. Of course no one knows yet, but we are sanguine enough 
to expect that the labours of the committee will have led them to 
the conclusion that the importance to the nation of cheap transit is 
so great that electrical traction progress must be relieved of this 
telephone incubus. 

THE JAFFA-JERUSALEM RaiLway.—The British Consul at Jeru- 
salem, in a recent report, describes the origin, history, and pros- 
pects of the scheme for constructing a railway from the Syrian 
coast at Jaffa to Jerusalem. The scheme arose out of a much 
more ambitious one for making a line between Egypt and Palestine, 
passing through El-Arish and Jerusalem to Joppa. One of the 
projectors, Mr. Navon, of Jerusalem, when the larger plan fell 
through, obtained from the Sultan in 1888 a concession for 
seventy-one years to construct the present line, with a possible 
extension to Damascus and Aleppo. This was ultimately 
purchased for 1,000,000f. by a French company, which, in 1889, 
entered into a contract with a French engineering company to do 
the work. The first turf was cut at Jaffa in March, 1890, and on 
September 26th last the works were completed and the railway 
opened for traffic. The line, which is a single one, starts from the 
northern suburbs of Jaffa, close to the shore, winds gradually to 
the east and south past Ramleh, and among the sandhills until it 
reaches the torrent called Wady Surar. Here it turns again to 
the east, and, following the stream up a mountain gorge, 
reaches the plain of Rephaim, to the south of Jerusalem, 
and terminates close to the Jaffa gate of the latter city. 
There are five stations, excluding Jaffa and Jerusalem, in the 


whole distance of about fifty-four and a-half miles. There are 
176 bridges, and the gauge is 1°04 metres. The engines and 
carriages are American, and the rails are Belgian. At present 


there is only one train a day each way, taking about two and 
a-half hours for the journey, and there is also one goods train each 
way. The actual cost of construction was only 84 millions francs, 
and the financial position of the company owning the line 
appears to be satisfactory. The company is said to be 
engaged in trying to obtain further concessions for extend- 
ing the line. It has already the power to make branch lines 
from Ramleh or Jaffa to Nablons and to Gaza, vid Ascalon. But 
the intention is, it seems, to extend it to El-Arish, on the Egyptian 
frontier, and then possibly to form a junction with the Egyptian 
railways. Mr. Dixon mentions, however, that there cannot be any 
very considerable development in the traffic of the railway as long 
as Jaffa remains an open roadstead. The cost of constructing a 
proper harbour would be about £800,000, but without it the railway, 
to be successful, would have to be continued to Port Said, which 
would virtually be the port of Palestine. 
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~ . TO , bs ¢ z although the stoppage of the conveyors is fixed as to 
MISCELLANEOUS EXHIBITS AT TH E ROYAL SHOW period with relation to the binder, these two parts auto- 
matically vary as to period of action, which is dependent 
| on permission from the packing arms. The crowding of 
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the binding needles when binding is thus prevented. The 
packers and binding mechanism can be thrown out of 
gear simultaneously without stopping, or its being neces- 
sary to stop the thrashing machine to which the trusses 
are attached. 

Messrs. W. N. Nicholson and Sons exhibited their 
“Kicker Tidder,” with several improvements in the 
detail of the parts, by means of which the wrist twist is 
given to the forks, half of which are worked by each of 
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_TASKER’S WINNOWING MACHINE 


the travelling wheels. It is claimed for this compound 
movement of the forks that the grass is better thrown 
and distributed more lightly, the action being as near as 
possible that performed by hand with a haymaker’s fork. 
The machine can be worked at as high a speed as four 





HOWARD'S-LADD, HAY AND STRAW PRESSER | miles an hour, and when desired the machine can be 
. | worked as an ordinary hay kicker. We have not seen 
THE ROYAL SHOW AT CHESTER. now to return to those which we have to include under | the machine at work, but it is stated that the difference 





the head of miscellaneous exhibits. in the appearance of a field where the cut grass has been 
THE number of machines and implements exhibited at Messrs. J. and F. Howard exhibited the straw and hay | worked : one of these machines and by an ordinary one 
Chester claiming some attention on the score of novelty ' pressing machine for horse power, which we also illus- | is readily noticed. The first is green, showing that the 
trate, and the im- 
proved form of 
straw-trussing ma- 
chine shown by the 
engraving on this 
page. The hay 
press is an improv- 
ed form of Ladds 
patent, of which 
Messrs. Howard 
are the proprietors. 
The press shown is 
worked by one 
horse, which moves 
to and fro at the 
radius of a pole, to 
which it gives 
angular motion for 
effecting the re- 
ciprocating move- 
ment of the plung- 
er. The machine 
will compress hay 
and straw to a 
density of 201b. to 
the cubie foot, and 
from six to ‘eight 
tons can be baled 
inaday. The trus- 
ser is made under 
the new patent of 
Messrs. J. H. and 
G. Howard and G. 
Gibbs, and one of 
the features is the 
automatically in- 
HOWARDS NEW STRAW TRUSSER termittent recipro- 
cating motion given 
or of improvement was very large, and some of them | to the prongs which convey the straw to the packing | crop has been turned over as well as lightened up, while 
were not included in the list of those entered as new | arms, and so intermittent that when the packers have | the other is not so green, but approaching the green grey, 
showing that the crop, or a good deal of it, has fallen 
back, with the green side downwards. 
Messrs. W. Tasker and Sons exhibit a winnowing 
machine, in which the usual bevel gear or crank on the 
| fan spindle, and bell crank or slide for working the upper 
| blower sieves and screens, are replaced as shown in the 
| engraving herewith, by a wood spring connecting-rod, the 












































TIFFIN-HULTS’ CREAMER 


WOODFOFFE'S 





WOODROFFE’S MOWER KNIFE HOLDER 


rod being thinned in orthogonal directions, so as to 
spring sufficiently in a vertical and a horizontal direc- 
tion. The necessary spring is not great, and must of 
course be free, because it is brought about by angular 
push on the fan crank-pin and the bracket-pin on the 
sieves. The ends of the spring rod are split, and a bolt 
and nut inserted, so that wear may be easily taken up. 
The arrangement greatly simplifies this part of a 
implements for the Society’s silver medal. We mentioned | given sufficient density to the truss, and caused the binder | winnowing machine. To permit it the sieves are 
some of these in our reports on the 28rd ult., but have! to act, the conveyor prongs cease working. Thus, | suspended at about the centre of the machine, and there- 
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CARTER’S DISINTEGRATOR 


fore on their inner end, the oscillation being small close 
under the hopper. The lower screen is suspended near 
its mid-length, the two ends thus receiving the maximum 


cylinder in this machine is suspended on its spindle, 
which is carried by a bevel roller P, resting on three 
bevel wheels O. These are driven by a crown wheel 








RANSOME’'S POTATO PLANTER 


angular oscillation. Assuming the sieve and screen move- 
ment thus obtained to be sufficient and of the proper cha- 
racter, Messrs. Tasker’s machine is a very simple one. 


gearing in pinions U, the crown wheel being carried 
by a spindle S driven by the hand wheel and pinion. 
The bevel roller P in frictional contact with the wheels O 
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RANSOME’S POTATO RAISER 





BAMFORD’S ; CHAFF CUTTER 


well-known suspended centrifugal. The machine runs 
exceedingly easy, and the arrangement avoids the use of 
cogs for the highest speeds. In the engraving, A is the 
cylinder or milk receiver; B, spindle; C, nut; D, skim 
outlet; E, iron cover; F, distributing cup; G, receiver 
for cream and skim; H, regulating feed cup; J, float; 
K, supply tap; L, supply tin; M, driving handle; N, 
screw for fastening cover; O, friction wheels; P, friction 
piece on spindle; Q, bottom bearing; R, oil cup; 5, 
vertical driving shaft; T, bearings; U, friction wheel 
spindle; V, india-rubber ring; X, regulating screw; Y, 
cream outlet; Z, vane or wings; A screw for securing 
ring V. 

Amongst the disintegrators, which seem to increase in 
popularity, if judged by the number of makers, was the 
multiple disintegrator of the Hardy Patent Pick Co., and 
that which we illustrate as made by Mr. J. Harrison 
Carter. This machine seems to be capable of dealing 
with everything that can be wanted in a powder form. 
It consists of a heavy disc B, mounted on a spindle A, 
and carrying six strong heaters C, which run in three 
different paths, and so fill the space within the space 
enclosed by chilled iron removable faces F, and the 
gratings or concaves E, of different degrees of firmness, 
from E} to E?, the upper part being enclosed by a steel 
bar grating G, inside a wrought iron safety ring H, 
within the ordinary casing. They are made with beater 
chambers from 1ft. to 4ft. 6in. in diameter, and at speeds 
which give from 15,700ft. to 18,300ft. peripheral speed 
per minute. 

Messrs. Ransomes, Sims, and Jefferies exhibited the 
potato planter and the potato digger, which we illustrate 
by the accompanying engravings. The planter is con- 
structed to plant two rows of potatoes at a time on ridge 
or flat. At the sides of a large hopper are two revolving 
discs operated by the gearing shown, and carrying a 
number of small forks or spuds, which during the rotation 
of the discs are pushed forward a short distance into the 
hopper and so pick up each one a potato. These 
forks are kept forward by the cam surface they pass 
over outside the discs, until, by its rotation, each disc has 
brought the potato on either side over the planting 
hopper and spout, seen immediately behind the breasts 
of the two little ridging bodies in front of the wheels. 
The forks then retire, and the potatoes are thus pushed 
off and dropped. The machine is not here exhibited for 
the first time, but it has been improved in various details 
and form; it plants in rows from 24in. to 30in. apart, and 
at distances of 12in., 14in., or 16in. in the rows, and are 
covered up by the coulters at the back of the machine. 
The new rotary potato digger is fitted with a large skife 
which raises the earth containing the potatoes, and the 
rotary digger, with its small ploughs or skimmers, gently 
throws the potatoes out of the loosened earth, pushing 
the soil and potatoes together, and leaving the potatoes 
on the surface. Though not shown in the engraving, the 
machine is fitted with a new rotary screen, which 
catches the potatoes as they are thrown out by the 
digger, separates the potatoes from the earth, and leaves 
them in a row for collection. 

Messrs. Bamford and Sons exhibited a series of chaff 
cutters with safety gear, and the now usual accomplish- 


| ments, but with wrought iron legs and cross pieces made 


of sections of rolled iron, which, as will be seen in the above 
engraving, secure an effect as good as that of the cast iron 


| legs. The wrought parts are connected by bolts to small 


cast connecting pieces and to the top frame, and a strong 
and light structure is obtained. 

In connection with the trussing and reaping machines 
some figures as to the strength of the binding strings as 
given at the stand of Messrs. J. Rands and Jeckell may 

| be mentioned. This firm exhibited, among other things, 
|an assortment of reaper twines, the Manilla variety 


_ Mr. F. J. Tiffin exhibited a new cream separator, which | is free within a sufficient range to find the position in| giving a length’of 660ft. to the pound, with a breaking 
is illustrated in section by the engraving on page 16.| which it can rotate upon the true axis of itself and | strength of 1201b.; and what they call their “ Tested” 


It is made by Messrs. Hult Brothers, Stockholm. The | the milk-containing vessel A, after the manner of the 


variety, 550ft. to the pound, and a breaking strength of 
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1001lb. The breaking strength actually required for 
working purposes is about 80]b., so that there is a margin 
of not less than 20lb. This is a factor of about 0°125, 
sufficient for this purpose, and there are many other 
cases where it would be suflicient, only it would not do to 
say so. 

Messrs. Woodroffe and Co. exhibited a very handy vice 
for holding the knives of mowing and reaping machines 
for sharpening. It consists of a bar about 14in. long, 
furnished with quick-acting levers, cams for securing 
the knife, and a bracket to which the bar is attached 
by means of a screwed pin and winged nut. The 
position of the bar upon the bracket can be instantly 
adjusted to any desired position, either horizontal, 
vertical, or diagonal, as may be most convenient. 
The bracket is furnished with adjustable jaws, so 
that it can be attached to or fixed upon the pole or 
shaft of any mowing, reaping, or other machine, a gate- 
post, or fence—see page 16. 80.2 

The British Engineering Company showed a number‘of 
ingenious foot foree pumps, one of which is illustrated 








FOOT LIFT AND FORCE PUMP 


externally by the accompanying engraving. It is of 
simple construction, fitted with brass valves, an air vessel, 
which supports the lever pivot, and will raise water over 
20ft. and throw a jet under a considerable pressure. 

Messrs. Ruston, Proctor, and Co. showed one of their 
thrashing machines with excentric-driven shakers, in 
which an improvement has been made by which the 
relative lift of the adjoining shaker-boxes or sections is 
increased, so as to give a sharper movement of about the 
same range as is obtained from a crank. The mode of con- 
nection of the crossbars which drive the shakers secures 
a motion in a vertical elliptical path, and not a circular 
one; hence the relatively quicker motion of the two 
passing boxes. Another result of the change is that the 
drum-end of the shakers gets a greater lift, while it 
remains about the same at the delivery ends. 

All the leading makers showed thrashing machines, 
many of them of excellent materials and finish ; but they 
are all practically the same as at the time of the Doncaster 
trials. The thrashing machine has reached a consolidated 
pattern, and although it is now a machine which does 
remarkable and excellent work, it continues to be one of 
very low mechanical efficiency. At present it does not 
pay so well as an article of manufacture as many other 
things, and the cost of getting out of the groove would 
probably be so great that no firm cares to undertake 
thrasher experiments. Messrs. Nalder and Nalder, how- 
ever, continue to make thrashers as a speciality, without 
at the same time finding it necessary to merge what some 
makers call a loss in the profits of engine manufacture. 
But until something quite new in thrashers is discovered 
changes are probably not worth making. 

Messrs. Nalder and Nalder have, however, turned their 
extensive experience in the separation and sorting of the 
product of the drum of the thrashing machine, to the 
construction of large screening and grading machinery, 
specially designed for mills and breweries, but of these 
they only exhibited some photographs. 

Messrs. Robinson and Auden are just sending to 
King Charles of Rovmania a 66in. finishing thasher, 
elevator, and twelve-horse engine to drive them. 

Messrs. W. Richardson and Co. show, amongst other 
things, the hooded tubular boiler shown herewith. It is, 
said by the makers of these boilers, which are sufficiently 





RICHARDSON’S HOODED TUBULAR BOILER 


clearly shown to need no description, that carefully 
conducted experiments have proved that they will, with 
an equal amount of fuel, heat more than twice the quan- 
tity of piping that can be heated by an ordinary saddle. 
Amongst the noteworthy novelties for the dairy was 
the butter moulder, printer, and weighing machine, by 
Messrs. R. A. Lister and Co. It performs all these opera- 
tions without hand contact, some of its features resem- 
bling those of a brick-making machine. An ingenious 
machine for making butter pats was exhibited by Messrs. 
W. Hucks and Co., and Messrs. Freeth and Pocock 
exhibited a new centrifugal tester for milk and butter. 
The sheep shearing trials which took place during the 





early days of the show with machines by the Newall- 
Cuningham Sheap-shearing Machine Syndicate, and those 
of Messrs. Burgon and Ball, ended in the prize of £20 
being awarded to the latter firm, who appeared to have 
the more skilful hand to work their machine ; from five to 
seven minutes being sufficient to shear the sheep. The 
syndicate has entered a protest against the award. The 
other public competition of the year, for prizes offered by 
the Society, is that of sheaf-binding reaping machines 
which takes place shortly. For these prizes, £50, £30, 
and £20, twenty-three machines have been entered by 
nine firms, who exhibit their machines in the showyard. 

A chaff-cutter of new pattern was exhibited by Messrs. 
Richmond and Chandler to meet the requirements of 
small horse-keepers. It is of a size which can be worked 
by a pony gear, or }-horse power gas engine. A feature 
is the use of longer and stronger springs for the rising 
mouth than usual for machines of this size. They are 
hung loose on the rising cover, so that the latter moves 
up and down with freedom to adapt itself to the inequali- 
ties of the feeding. Springs, instead of the old-fashioned 
weight and lever, are now favoured because they give an 
increasing pressure on the feed as it becomes thicker. 

Messrs. J. H. Keyworth and Co. exhibited, amongst 
other machines, the “ Adriance” rear-discharge binder 
reaper. In this machine the crop is not elevated, but 
carried sideways to a low-level binder by a web. It is 
with very slight modification, the same machine as that 
awarded a silver medal in 1891, and is a promising type 
of machine. 

Windmills were more numerous than at previous 
shows, and some improvements have been made. Five 
exhibitors entered in this class, three of them American 
made wheels and two English. The manufacture of 
these small windmills, chiefly for working small pumps, 
seems to have been stimulated by the introduction of the 
American article, and they, no doubt, are useful and 
cheap motors for this purpose, but that they can in the 
larger sizes be used for electric lighting was successfully 
shown by Messrs. Alfred Williams, Williams, and Co., 
who erected the wheel which worked the machinery for 
lighting the flour mill in the City, but was taken down 
under the Sky Sign Act. The wheels are cheap and not 
costly to keep in repair, and the power they give is, of 
course, obtained at no cost. 

Messrs. H. Pooley and Son exhibited amongst other 
things, a large self-contained weigh-bridge, fitted with a 
strong pen, having double gates at each end, and measur- 
ing in size 15ft. by 8ft. The steelyard is without loose 
weights, and it is arranged to indicate in imperial 
hundredweights, quarters, and pounds, as well as in 
stones and pounds. A farm weigh-bridge was also ex- 
hibited, provided with a novel cattle cage, so arranged 
that when fixed in position, it is impossible for any 
animal, however uneasy, to disturb it, though it is most 
readily taken asunder and put together. 

Messrs. John Cowley and Son exhibited a collection 
of hand and power screwing machines, more particularly 
for screwing gas and steam tubes with one cut, and in 
diameter up to 6in. Some of these machines are exceed- 
ingly cheap, and it is remarkable that so few gas fitters 
and plumbers provide themselves with such aids to profit. 
It is curious, however, that while a machine with five 
pairs of dies for screwing pipes up to lin. can be obtained 
for ten guineas, there does not seem to be a correspond- 
ingly cheap machine for country smiths’ shops. 

Messrs. Wm. Glover and Sons exhibited a collection of 
wagons and carts, and with them a patent golf carriage 
for carrying golf clubs and dispensing with the caddis. 
This is the invention of Mr. Horace Hutchinson, a well- 
known amateur golf player. It is wheeled along without 
exertion, and no stooping to pick up or lay down the 
clubs is necessary. 
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CIRCULAR CRANK WEBS. 

Sir,—I notice in your description of Messrs. Clayton and Shuttle- 
worth’s traction engine at the Royal Agricultural Show, given in 
THE ENGINEER of 23rd June, you mention the crank-shaft as having 
circular discs instead of webs. I shall feel obliged if you will allow 
me to state that I used a single crank-shaft with circular discs 
instead of webs for an engine driving a hot bloom shears about 
fifteen years ago, to replace one that had broken through one of 
the webs. The shaft was in one solid piece. The circular discs 
instead of webs for the cranks were adopted on account of having 
additional strength and facility for hooping if desired. 

Workington, June 30th. L. RICHARDS, 


STEAMSHIP PROPULSION. 

Srr,—Mr. Mansel, in one of his very numerous papers on the 
subject of the Admiralty Coefficients, has quoted the late G. H. 
Lewis :—‘‘ There is but one effective mode of ot an error, 
and that is to replace it by a conception which, while readily 
adjusting itself to conceptions firmly held on other points, is seen 
to explain the fact more completely.” Whether we actuall 
believe with Mr. Mansel in the ‘* Poncelet current” or not, I thin 
that no one can deny that his formule bring out very accurate 
results, and if we—putting aside all the theory as ‘‘ not proven ”— 
employ them strictly as working formula, only to be used between 
the limits of the actual trials, some interesting results will be 
—— 

assume that if the formule hold. good for speeds of, say, 5, 9, 
11, and 12 knots—on one trial—it is fairly reasonable to suppose 
they would hold equally good for speeds of, say, 6, 7, 8, and 10 
knots on the same trial. This is an assumption, but it appears 
justifiable as long as there is no evidence to the contrary. 

Examining the trial data of the Italian s.s. Lepanto by Mr. 
Mansel’s method, and selecting what I may call his ‘‘ initial torque” 
formula—putting all his theory to one side for the present—we 

d 


fin 
E = 35°5 V.. 1008v 
Where V is speed of ship and E is the developed horse-power of the 
engines. 
is formule is correct for speeds of 2°7, 10, and 13:7 knots, and 
is very nearly correct for 7°25 knots ; 7°25 must be altered to 
7°285 for the result to be accurate. 


Data. 
oS ee. ee mere f 
Bmises ... ... 3008... ... O08 ... 6230 


Employing this formula to find out E at speeds of 2, 3, 4°5 5°5, 7, 





8, 9°5, 10°5, 12, 13, 14°9 and 15°1 knots—the formula appears to 





give correct results up to 15°13 knots—we get the following 
results :— 


Italian 7.8.8, Lepanto. 





Trial data. Formula (lower speeds). 
V= 27 725 10 18:7 E = 85°5 V. 10 08 v 
E = 158°6 1004 2408 6280 (up to 15°18 knots). 
Speeds 2 3 45 55 7 8 
0808V = ‘16l6 "2424 “B036 © “4444 6464 
Log. V = *8010 “4771 6532 “7404 9030 
Log. 35°55 = 1°5508 1°5508 1°5508 1°5508 1°5508 15508 
Log. E= 20184 2°27038 25876 ~—-2°7856 = 29614-81002 
E= 108] 1863 9869°5 544°1 915°0 —1259°6 
Speeds 9°5 10°5 12 13 14°9 119 
“0808V = “7676 ‘8484 “9696 10504 ~—-:1°20892-—-1*22088 
Log. V = -‘9777.-1°0212,--1°0792— 11189 «1717818 —-1°17897 
Log. 85°55 = 1°5508 1°5508 1°5508 1°5508 1°5508 1°5508 
Log. E= 32061 3°4204. 3°5996 -8°7151—-8'9279 89498 
E= 1977°5 2682°7 8077°5 5189°2 8470 8909°5 


And if we compare the powers with the speeds we find :— 

From 2to 3 knots E varies as V . 146 

From 4°5 to 5:5 knots E varies as V . !% 

From 7to 8 knots E varies as V . ?*9 

From 9°5 to 10°5 knots E varies as V . 256 

From 12to 13 knots E varies as V . 3%? 

From 14°9 to 151 knots E varies as V . 378 
This is certainly at variance with the ‘‘cube theory,” for if we 
take these powers in order, and take the differences, we find :— 


Powers. Difference. 
a emer ra 
Cee, Oe eee 
Se oe ee eee. 
Se eee re 
| Jaa eee ee. 
3°78 


or the powers of V increase by ‘46 for each 2°5 knots, which is 
equivalent to "184 per knot. This isnot a solitary example. Take 
H.M.S. Shah 
Trials. 
V=505... 801 .. 23 ... BS 
R= 26... tee. ee cn ee 
Formule E = 22°12 V . 10°78V—I will not trouble you with all 
the tigures—gives results :— 
2to 3 knots E varies as V.14 
45 to 5°5 knots E varies as V . 1% 
7 to 8 knots E varies as 238 
9°5 to 10°5 knots E varies as 284 
12 to 13 knots E varies as 
14°5 to 15°5 knots EF varies as V . 
And here again the differences are *46, °47, *46, 46, °46, for 
2°5 knot intervals, or "184 per knot. 
H.M.S. Heroine, in the same manner, has differences of °49, 
‘50, *49, -49. Some ships give better results than this, and some 
worse. 


aac 


376 


H.M.S. Tris. 
(1st Set.) 
*42 *42 “42 42 *42 
(2nd and 3rd Sets.) 
*40 “41 “41 


“41 “41 
H.M.S, Edgar. 
43 “44 “43 43 
H.M. S. Warrior. 
“56 57 “56 “57 “56 


Atlantic Passenger Vessel. 
33 33 33 33 


In this vessel the power does not vary as the cube of the speed, 
until the speed reaches 15 knots. 

In the United States dynamite cruiser Vesuvius the differences 
up to about 18°9 knots would appear to be *34, ‘35, ‘36, 34, or only 
about ‘13 per knot, whilst above 18°9 knots it increases to ‘24 _ 
knot, a result which Mr. Mansel attributes to a racing propeller. 
I could quote many more examples, but I think these will suffice. 
In Mr. Mansel’s letter of the 27th April, in the last paragraph he 
quotes a certain part of my letter which would appear to show that 
my views are at variance with his, and not quite consistent. 
Probably I explained myself badly when I said 10* V could be 
expanded into a series, which pee: put generally asl + A V+ 
B V2 + C V3 + &. I think I only stated a fact. ; 

The coefficients are not indeterminate, for as Mr. Mansel will 
know only too well, 

10¢V = 1 + Loge 10 (a V) + 
+ Cog 5 P (a VP 


+ (Log : 10) (aV)3 + &e. 


A, B, C, &c., are easily calculable. To have been accurate I 
should probably have said: ‘‘ The resistance does not follow a 
parabolic curve, but very nearly a logarithmic one.” I don’t know 
if Mr. Mansel believes that the curve is mathematically a 
logarithmic one or not, but I do not think he has proved that yet, 
for he generally has to touch up the data—very slightly I must 
admit—to make his curve fit in accurately. 

I have no wish to cavil. No one appreciates Mr. Mansel’s 
researches more than I do, but it is well to watch the ‘residual 
errors.” R, DE VILLAMIL, 

July 4th. 





AMERICAN VU. BRITISH ENGINES. 

Srr,—Some of your readers will recollect that on April 22nd, 
1892, you published a letter from me criticising certain statements 
made by Mr. M. N. Forney, in his Railroad and Engineering 
Journal, of New York, and challenging his assertion that American- 
built locomotives if put on Indian railways would run 50 per cent. 
more miles in a given time, and pull heavier loads than British- 
built engines. I further promised that if any American builder 
would supply such an engine, and guarantee this wonderful per- 
formance, I would undertake to recommend the administration of 
my railway to purchase that engine within six months after being 
landed, if it succeeded in the performance. 

In this letter, published in your journal on the 27th of the 
following month, Mr. Forney stated that there were half-a-dozen 
or more reliable companies in America who would be willing to 
accept my challenge, if I would but furnish the —_ data for 
the Seay such an engine would have tc perform. On August 12th 
last, therefore, you published a further letter of mine, in which I 
gave him all the information required. In order to make matters 
perfectly clear with what follows, I here repeat the data:— 


Ruling gradient . lin 200 


Curves, generally easy, a few minimum 600ft. radius 
ee ae ae 3ft. 3gin. 
Running speed between stations— 
ss ob 66 «s 06 25 miles per hour 
Mixed ee ae eee 18 miles per hour 
SS rere a eee ee 
Loads (gross, but excluding engine and tender)— 
oh aah os ee 7 +. es ee «+ «+ 860 English tons 
Se eee eee ee 
Goods .. .. . «+ «e «+ 600 English tons 


Water—Various, some very soft and good, some very hard and brackish. 
Fuel—Wood and Indian coal (bituminous), consumption may be reckoned 
as = 4 and 14 respectively, compared with best Welsh coal = 1. 
Maximum dimensions—Empty boiler and tender :— : 
(a) Widtli over footsteps, &c., and up to 2ft. 9in. above rail 
2 eee A rer are 
(6) Width over cab, &c., and above 2ft. 9in. from raillevel..  8ft. 6in. 
3 EINE cu: os 00 oe $0. 90,06) ees, 60 
Ee Se a ee eee ae 
(e) Height to buffercentre .. .. .. o. oe oe of o lft, Lin. 
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Full boiler and tender engine, tons :— 

(f) Weight on pair of wheels at tread 8 tons, limited to 2°7 tons per 
foot of diameter of wheel on tread. 

(9) Total gross weight for engine and tender 40 tons, limited to 1°1 ton 
per foot run over buffers (length of buffers combined may be 
reckoned as 4ft.), and limited to 2 tons per foot run of wheel base. 

(i) Wheel base 35ft. (engine and tender). 

() Maximum speed allowed for making up time on the 8ft. 8gin. gauge 
40 miles an hour for passenger trains, and 25 miles an hour for 
goods and mixed trains. 

I may now add that the maximum dimensions shown are those 
sanctioned by the Government of India as applicable to all Indian 
metre gauge railways, and they are the ones to which British 
makers have to conform when designing engines for service in India. 
| reminded Mr. Forney ia the same letter that it was useless for 
him or his friends to offer designs for engines to run under 
American conditions. Mr. Forney’s original offer in his journal 
had been to produce an engine to Lake this wonderful performance 
in India, not in America, and that therefore any engine offered must 
be for working under Indian and not American conditions. 

In a previous letter I had insisted strongly that the whole 
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question of getting more work out of our engines in India was one 
of men and human endurance, not of engines, and that the per- 


formance of Indian engines is limited by that of the enginemen | 


and firemen. I further mentioned that we knew all about the 
‘double crew” system in India, and had little or nothing to learn 


in that respect from America, but I added thatthat system, except | 


in the case of a few railways, cannot be worked in India, or at the 
most only for a few months in the year. 
In January last I received the following reply through your 
office :— 
December Ist, 1892. 
AN InpIAN Locomotive SUPERINTENDENT. 


Dear Sir,—My reply to your letter, published in Toe ENGINEER of | 
August 12th, has been delayed partly by my illness early in the autumn, | 


also by an excessive amount of work and the hesitation and delay upon 
the part of the locomotive builders here in responding to my inquiries. 


With my present knowledge, or perhaps it should be called ignorance, 
of your country, I cannot see why the heat of your climate should prevent 
our locomotives from running as many miles per year on your roads as 
they do on ours. The reason, if there is one, must be that the conditions 
of your traffic prevent them from doing as much work as they could do 
if there were no such obstacles in the way. 

No builder in this country, and I venture to say in England either, 
would guarantee a locomotive of the dimensions and weight you specify 
to fulfil the requirements which you give in your letter. 

The weight of the goods train, including the engine and tender, which 
you require shall be hauled up gradients of 1 in 200, is 640 tons—of 
22401b. The train resistance on such a gradient, if there are curves, as 
there probably would be, coincident with the gradients, would under 
ordinary circumstances be 20}]b. per ton, 20} x 640 = 13,120 total 
resistance. ‘aking the adhesion at } of the weight on driving-wheels, 
we would have 13,120 x 5 = 65,600lb. as the total weight on driving- 
wheels required, which with 12,0001b. on a front truck would be equal 
to 77,600 lb. You limit the weight of engine and tender to 40 tons = 
89,600 lb., so that the tender could only weigh 12,000Ib. There are other 
conditions which you name which no American or other builder would 
or could comply with, so that I am forced to the conclusion that either 
you did not take the trouble to calculate the capacity of such an engine 





as you specify, or that your proposition was made merely to heap con- 
fusion on the head of an audacious Yankee. 
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of which have different habits, and insist on the observance of 
these habits in their daily work. The majority of the enginemen 
are Europeans, or of European descent ; while in the western parts 
of India there is a good sprinkling of Parsees; but all over the 
country there are now large numbers of so-called ‘‘ native” 
enginemen who are drawn from almost every race and caste in the 
country, except Brahmans, RAjpfits, and other of the best Hindu 
castes. Each engineman has two firemen, and the result generally 
is that the three men are so differentin race or caste—often speak- 
ing three different languages when at home—that they will not eat 
or bathe in the same place. In working our Indian railways these 
race prejudices. have to be taken into account, and separate 
accommodation has to be provided for European and native staff 
at all the changing stations. These changing stations, again, are 
often chosen as being most convenient for the working of the 
regular train service, and frequently do not suit the working of 
special goods trains during the busy season, which adds another 
insuperable difficulty to the system of double crewing. 

Mr. Forney goes into the question of the design of engine which 
would be required to negotiate the trains given in my data above 


43 TONS 


FUEL 250 CUBIC FT 
WATER /000 CALLONS 
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NARROW GUAGE ENGINE FOR INDIAN SERVICE 

| I enclose some photos of two locomotives which their builders say 
| would be required for your service. They both have l7in. by 22in. 
cylinders and 66,0001b. on the driving-wheels. The company’s engine, 
with steel boiler throughout, excepting tubes, which would be iron, 
tender with capacity of 2000 gallons water and two tons fuel, chilled cast 
iron tender and engine truck-wheels, cast iron driving-wheel, centres 
with steel tires, cast iron shaking grates, balanced valves, metallic piston- 
rod and valve stem packing, swing motion engine truck, would be 
| furnished boxed ready for shipment alongside of vessel in New York for 
| 8500 dols. If copper fire-box and brass or copper tubes would be 
| preferred, the difference in cost of material would be changed. The 


} i ire i : hould b ferred. | ; , 
same if steel tired engine truck and tender wheels should be preferred. | hour between stations with the greatest ease, except on banks of 


| Probably the other company’s engine would be furnished at about the 
same price. 

I regret that it is not now possible for me to accept your invitation to 
| visit India, but hope that you may visit our Columbian Exhibition next 
' year, and that I may then have the pleasure of meeting you here. 


a it 
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1 have, of course, only a very limited knowledge of the conditions of 
traffic existing upon your Indian roads, and there may be circumstances 
which would render it impossible for American locomotives to make as 
great an average annual mileage there as they do here, but it does not 
seem to me that any of the conditions which you have mentioned in 
your letter should prevent our locomotives from doing as much service 
on your roads as they do here, if our system of working them was 
adapted to your country and climate. Our climate during the summer 
months is hot as well as that in India, but doubtless you have greater 
heat and more of it than we have. On many of our roads, too, locomo- 
tives must use very bad water, and besides we have the disadvantage of 
excessively cold weather and snow, to which you have referred, and 
from which you do not suffer in India. 

To give examples of the system of working employed here, I will 
describe what is done on the New York Central and Erie Railroads—two 
main lines terminating in New York. On the former, two crews are 
assigned to each freight engine. One crew runs from New York to West 
Albany, 142 miles, which occupies from ten to twelve hours. They then 
have from one to five hours’ rest at West Albany, after which they 
return to New York with the same engine, occupying about the same time in 
making the return run. On reaching New York, the engine is taken by 
a new crew of men, who repeat what the first one has done, the first crew 
resting in New York while the engine is making its second trip. West- 
ward trom Albany engines are run to De Witt, 140 miles, in substantially 
the same way. 

A similar system is in use on the Erie Railroad, excepting that in busy 
times the men are not assigned to certain engines, but may be employed 
ona number of different ones during a month. 
some respects it is better that a locomotive should always be in the care 
of the same men. Next to this it is desirable to have only two, or in 
some cases three, sets of men to an engine. But itis found that the 
increased service which may be obtained by double or treble crewing 
engines is—especially in busy times—of much greater importance than 
any saving in repairs and fuel which may be effected by keeping each 
engine in the hands of one set of men. 

Now I can, of course, understand that it may be impossible for men in 
your climate to work from ten to twelve hours continuously, and then, 
with a few hours’ rest, to repeat their task, but I cannot understand 
why it would be impracticable to divide your runs into distances of, say, 
seventy miles, and the hours of service into periods of five and six hours, 
with required intervals of rest between. By a system of that kind as 

rge a mileage could be obtained from our engines on your roads as is 
possible with that now employed on the New York Central. On that 
road a majority of the freight engines in service—not including those 
undergoing repairs—will average 6000 miles per month. 

With reference to the wear and tear and fuel consumption, which you 
say is very ye Repco the double crew system is employed, all that 
need be said is that experience here has not shown that these items have 
been increased as a result of this method of working. The cost of 
repairs on the New York Central has been steadily dedining since this 
system has been in use, and although that line keeps no account of fuel 
consumption, there is reason for believing that the cost of fuel per ton 

uled per mile is less now than ever before. The last monthly report 
of that road shows the cost of repairs at only 2°75 cents per mile run. 
The decline in these expenses, perhaps, should not be attributed to the 
— of he saa but the fact remains that they are less now than 

ey were before the system was adopted. 

To get a large mileage out of e 





es with this or any other system, it 
is, of course, essential that they should be able to keep at work, and not 
require repairs so frequently as to make such service impossible. 

f your traffic is of such a character that there is a great deal of it at 
certain seasons of the year, and very little at others, or if very much 
time is consumed by delays on the line so that the engines have no chance 
to make their full mileage, of course, American engines could not 
perform as much service on your roads as they do on ours; but that 
would be no fault of the locomotives. The fact remains that careful 

show that the average mileage of over 15,000 locomotives in this 
country was 85,650 miles per year. On one line 212 6 es made an 
a of over 40,000 miles, and on a number of others the average was 
over 88,000 miles, 





It is recognised that in | , - 
| Government, and is forbidden by rules in force on all our railways. | 
Very | 











OF NARROW GAUGE ENGINE 


} If it was required to send one or more men with the engines, their time 
and expenses would be charged.—Yours truly, 
(Signed) M. A. Forney. 


Mr. Forney’s apology for not replying to my last letter sooner | 
will be noted. Upon my part I must apologise for having allowed | 
over four months to elapse without acknowledging his letter. This | 


is due to my having deferred doing so till I had carried out some 
experiments in locomotive haulage, in order to test the correctness 
of some of his assertions, of which more anon. 

Your readers will 
great difficulty that Mr. Forney has experienced in getting 
American locomotive builders to accept my challenge. It needs no 
comment. 

In a former letter I stated that Mr. Forney could possibly know 
nothing about the conditions of railway work in India, and this 


reply of his amply justifies my assertion. The one example that he | 


gives of how the ‘‘ double crew” system is worked in America is 
sufficient to show how utterly unsuitable it is for India. You will 
observe that after working men from ten to twelve hours on the 
| foot-plate they only get one to five hours’ rest, and are then turned 
round again for another ten to twelve hours on duty. I may state 
| at once that such atrocious overworking of railway employés, 
however possible in a free(?) country like the United States of 
| America, would never be permitted under our despotic Indian 
I do not say that occasional overwork is not known in India. 
long hours are cheerfully undertaken by the men when emergent 
circumstances necessitate them, but habitual overwork such as 


ment nor submitted to by enginemen on Indian railways. 


seventy miles, and the hours of service into periods of five or six, 
are charmingly innocent of all real knowledge of the actual condi- 
tions of Indian railway working. He probably is quite ignorant of 
the fact that very few of our Indian railways have more than three 
trains a day each way, many only two, and not a few only one, 
except for a short period of the year known as the “‘ busy season” 
—generally the three months of hot weather succeeding the 
harvest. In order to get the maximum economy out of engines, it 
has also been found necessary all over India to increase rather 
than decrease the distance run between changing stations ; so that 
whereas twenty years ago seventy to eighty miles for the narrow 
| gauge, and about 100 for the broad gauge, were considered the 
proper runs, it has been found better to get about 100 miles for 
the narrow gauge and 180 for the broad gauge. I am writing now 
of goods oma mixed trains, not of fast passenger trains, The latter 
are able to run much longer distances with advantage, and this is 
generally effected by their running double stages. Then, again, 
it is quite impossible to organise any such regular hours of service 
as suggested for goods trains, which are the most difficult to deal 
with, having to be run just whenever the traders offer goods for 
carriage. Of the whole number of goods trains very few run 
regularly, either daily or periodically. The great majority are run 
as specials whenever required. The working time-tables — 
Americanicé ‘‘skedules”—include a number of goods trains of 
which the running is advised to the line officials from time to time, 
as found pamey | to meet the traffic. For weeks together there 
may not be one ; then there may be three or four in a day. 

Then, again, Mr. Forney has apparently forgotten that India is 
a country with many different nationalities, races, and castes, each 








oni 


and to his own satisfaction he proves that no locomotive builder, 
American or other, could comply with the conditions. It may 
possibly surprise him to learn that since receipt of his letter I have 
carried out some experiments with 600-tons train hauled by engines 
l4in. by 20in. cylinder by 42}in., driving-wheels six-coupled, of 
which I annex a type sketch. These engines weigh in working 
order 19 tons, with a tender of 13 tons, and their working pressure 
is 1401lb. to the square inch. They were not designed, and are 
never worked, to take such heavy loads, their ordinary loads being 
only 425 tons, yet they worked these 600-tons trains at 15 miles an 


lin 200. These they did not make more than five or six miles an 
hour, but as the banks are few and far between they were nego- 
tiated successfully, so that I feel confident that with a more power- 


| ful eight-coupled engine all difficulties would vanish. Mr. Forney 
| will recollect that he promised that his Yankee engines should do 


note with amusement and edification the | 


described by Mr. Forney would neither be tolerated by Govern- | 


Mr. Forney’s suggestions for dividing our runs into distances of | 


| 50 per cent. more work and pull heavier loads. 
I regret, however, that in the table of loads given above I did 
inadvertently fix those for passenger and mixed trains considerably 
too high. That for passenger trains should have been 200 English 
tons, and that for mixed trains should have been 300 English tons, 
| My former figures were obtained by a stupid error in reckoning the 
| average weight of vehicles dealt with. Mr. Forney, however, 

deals only with the load stipulated for a goods train, and I think 
| that I have shown, that if American builders can perform anything 
| like as well as they promise, they ought to be able to design an 
engine for hauling 600 tons goods trains at twelve to fifteen miles 
an hour. The photographs enclosed by Mr. Forney in his letter 
are apparently of engines for the normal 4ft. 8sin. gauge, and of 
the ordinary American type with 6-coupled wheels and leading 
| pony trucks. They are of course quite unsuitable for metre gauge 
| railways. 

Mr. Forney styles himself an audacious Yankee. Verily his 
audacity is great when he dares to compare American with Indian 
I should like him to say how many days in the year 
he could register 110 deg. Fah. in the shade? We have months of 
it out here, with ague, fever, dysentery, and bad grub always to 
| contend with. 

Altogether it is clear enough that our Yankee friends have not 
even tried to tackle the problem they propounded with so much 
audacity and bounce. 

June 2nd, 


| heat! 


AN INDIAN LOCOMOTIVE SUPERINTENDENT. 





RAILWAY SPEED IN AMERICA. 

Sir,—During my visit to this country I have travelled several 
hundreds of miles on engines. To-day when on the engine of an 
express from Philadelphia to New York, one of the Reading 
engines with a train of 250 English tons ran several miles in 
| 45 seconds each, and on the return journey another engine with a 
load of 150 tons ran miles in 44 seconds, or 81°8 miles an hour. 
Both engines were of the Vauclain four-cylinder compound type, 
and were built at the Baldwin Works. The speed was two miles 
an hour greater than I have ever before timed. 

Bingham House Hotel, CLEMENT E. STRETTON, C.E., 

Philadelphia, June 15th. Of Leicester. 





| CYLINDER CONDENSATION. 
Srr,—I was glad to see Mr. Cummins’ letter on this subject, in 
| your issue of June 23rd, as in his attempt to explain away the 
results of the calculations given in my letter on page 420, he is 
| upholding what may be called the popular side of this question, 
| and thus gives me the opportunity and satisfaction of doing my 
best to demolish it. My contention is, that the difference between 
the proportion of steam accounted for by the indicator diagrams, 
in the trials under discussion, and the quantity by the actual 
weight of feed-water, is to be accounted for, mainly by leakage of 
steam into the high-pressure cylinders after the cut off, and only 
in a minor degree by cylinder condensation. I showed that leak- 
age must have occurred because, notwithstanding the work done 
between the pressures given in my letter, the diagrams show an 
actual gain of 113,403 foot-pounds of energy per revolution in the 
charge of steam and water in the intermediate cylinder, instead of 
a loss, which is an absurdity. 

Mr. Cummins maintains that this gain is due to the heat energy 
given off by the walls of the high-pressure cylinder ; but as the 
walls of the larger intermediate cylinder must absorb far more 
| heat than could have been absorbed and given out again to the 
steam by the walls of the smaller high-pressure cylinder—this 
difference being intensified in the case of the Iona, as its inter- 
mediate cylinder was without a steam jacket. This explanation is 
palpably untenable. Mr. Cummins is, in fact, unwittingly attempt- 
ing the impossible feat of ‘‘eating his cake and having it.” I 
might let the argument drop here, so far as my calculations are 
concerned, but would like—with your kind permission—to give a 
further proof of the errors contained in the cylinder-condensation 
theory, which a little judicious use of arithmetic will bring to 
light. 

Mr. Cummins makes the following statement: ‘‘If the boiler 
has been supplying dry saturated steam, the energy stored up in 
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Tue following is a list of Private Bills, and the stages to which they have been respectively advanced in Parliament, session 1893—June 29. 


Read third time. 


Name or title. 


Read second time. 


L. Cc. 1. Cc. 





Read third time. Read second time. 


Name or title. 


I ( L. Cc. 

Aberdeen Corporation ci eee — |dJune 1 _ Great North of Scotland Railway ... May 5 May 18 — 
Aberlady Gullane and North Berwick Railway : — April 27 _ _ Greenock Corporation cA ee ee a ~- June 22 - ; 
Accrington Gas and Water : ea ; (L.) |) Mar. 4 | - ~- April 24. Hampstead, St. Pancras, and Charing Cross Railway ... (S.) Mar. 30° May 12 
Aire and Calder Navigation ee : a ... ..(L.) | May 4 | June 29 - _- Harrogate Corporation Ra s — j|Junel3 1 
Ashton-under-Lyne Corporation <i — May 31 _- -- SE ee ae ee : (L.) April 10) June26  — 
Barnoldswick Local Board... — May 18 ~- Lancashire, Derbyshire, and East Coast Railway (L.)| May18); — June 13 
Barry Railway ee ee : — | May 16 —- Latimer Road and Acton Railway (Extension of Time) — June 7 June ls 
Belfast Water : : (L.) | June 13) — — June26 Leeds Corporation nts Vee” nee —_ June 13 
Bexley Heath Railway : “= Mar. 23 May 4 —_ Liverpool Corporation ed bel eco * — (|Junel9 June 26 
Bilston Commissioners (Water) (L.) | May 4 — -- June13) Loch Maree and Aultbea Railway . ‘ —- | — 
Birmingham Canal ... ... . : : .. (L.) | Mar. 20) June29)  — _— London & North-Western & Great Western Railway Companies | May 4 May lo — 
Blackpool, St. Anne’s, and Lytham Tramways ... berceir _~ June 21,0 — — London and North-Western Railway : — | May 29 
Blackrock and Kingstown Drainage and Improvement. ... (L.) - _ Feb. 15 — London, Chatham, and Dover and South-Eastern Railway Com- 
Bodmin Water a ee hei . ae .. | Sune 26] May 29 -- -- DN ee ao Visca vs a Wh pe oes ss) -- —~ _ 
Brean Down Harbour and Railway ... (L.) | June 5 _ - — London County Council General Powers : “= May 9 May 30 — 
Bristol Corporation ... 1.0... ... ... (L.) | June 9 _ —_— London County Council Subways... : (S.) — Feb. 9 _ 
Brechin and Edzell District Railway ... ... .(L.) | June 5 - -—- June20) London, Deptford, and Greenwich Tramways — | June 23 Fs 
Brighton and Rottingdean Seashore Electric Railway Pairs _ May 1 May 12 _ London Improvements i ri ees zi ne April 27 
Brighton Marine Palace and Pier ... ’ ... (L.) ‘April 29; — = May 10 London Tramways _... ‘ a 4 _— — Feb, 6 
Brighton, Rottingdean, and Newhaven Direct Railway (Exten- Mersey Docks and Harbour Board ( Various Powers) .. (L.) May 4 | June li 

sion of Time) aN eee El See a . ae eee eee (.) |April 27 | June 26 — Metropolitan District Railway... 0.00 2.00 6. wk. : — | — — Feb, 22 
Caledonian Railway ...... apes —_ May 4 -- - Metropolitan Outer Circle Railway (Extension of Time) — June 1 - -- 
Cheshire Lines Committee : — May 11 — — North British Railway Be peat cas GES gino: USER” ano any | May 12 - — 
Channel Tunnel Experimental Works . (8.) = — — North Cornwall Railway... ae ... (L.) | May 18| June29_—- _ 
Chipstead Valley Railway ; June 27 Mar. 30 -- — North-Eastern Railway (Hull Docks) sos. soe cashih) | OOM AO — June 27 
Chatham Corporation Water .. (L.) — _ Feb. 20 - Plymouth, Devonport, & South-Western Junction Railway (L.) May 18 -- June 13 
City and South London Railway... .. (S.) = May 2 Retford, Rotherham, and Barnsley Railway ia) axes ek _ 3 
Cleveland Extension Mineral Railway (L.) | Mar. 4 -- -— April 6 Rochester Extension and Water -os bad — Feb. 20 
Crystal Palace District Gas ... ... ... (L.) | May 5 a June 1 Runcorn Commissioners ...(L.) | May 8 _— May 29 
Derry City and County Railway sa -- -- Feb. 24 - St. Helens Corporation ... ... ba” car -- aa Feb, 13 
Donegal Railway... 2. 1. 1... (L.) | May 12 -- May 30 South Leeds Junction Railway cok Vien etel” Gai Nees ete wee - 
Dublin Southern District Tramways is wes June 13 — _ -- Towcester and Buckingham Railway (Abandonment)... ; — 
East and West India Dock go. (L.) —_ -— May 4 “= Tranmere Dock and Railway Sie eke bes! @ ... (L.) - Feb. 14 — 
East Fife Central ‘Railway... (L.) | May 4 — June 29, Waterford and Limerick Railway ... sco MD June 9 - June 11 
Edinburgh Improvement ... June 26} June 1 -- a Waterloo and City Railway . — Mays — -—- 
caitttin  whn oee een oe, a rene — — Feb. 13' Waterford Harbour ... (L.) _ Feb. 13 . 
Frimley and Farnborough District Water ... ... ... ...(L.)) May 5 -- June 27) Weaver Navigation ...(L.) May 8 - _ June 5 
Garve and Ullapool Railway... See eee ee is ee —- | - — Feb. 6 West Ham Corporstion nai — - Feb. 15 
Gifford and Garvald Railway (Deviation) : — June230  — — West Hampshire Water _ Mar. 30 April 27 _ 
Glasgow Corporation . Pinatas adam — | May1s == — Wigan Corporation : — tJunels -— 
Glasgow, Yoker, and Clyde Bank Railway ... _ May 15 — _ West Highland Railway -- _ — _- 





the walls per pound of steam would have been 918,249 — 721,182 = 
197,117 foot-pounds ; which, it must be remembered, is all given 
back to the steam before it enters the intermediate pressure 
cylinder.” The figures in this statement are taken from my letter 
on page 420. 918,249 is the amount of heat in foot-pounds of 
energy in 1 lb. of steam at 1401b. pressure (absolute); and 721,132 
is the heat in foot-pounds of energy in a mixture of steam and 
water at the same pressure, the proportions being *705 lb. steam, 
and -205 1b. water ; indicating, it is assumed, that the cylinder walls 
have abstracted and stored up ready to give out again as the 
en of the steam falls, 197,117 foot-pounds, or about 
255°3 heat units; being the difference between the heat energy in 
the 1]b. of dry steam and the 1]b. of steam and water. 


quantity of heat in less than the time of one revolution. The 
engines of the Iona on the occasion of the trial were making sixty-one 
revolutions, so we may take take two-thirds of a second, roughly 
speaking, as the time the cylinder walls are giving off heat, or to be 
on the safe side, let us say three-quarter seconds. The difference in 
og mye of the incoming steam, and the steam in the cylinder 

t the instant of the opening of the port, calculated from their 


pressures, was 72 deg. The difference under the same circum- | 


stances in the intermediate cylinder was 71 deg. We are now in 
a position to work out the numerical problem I alluded to above. 
Given the temperatures on two faces of an iron plate lin. in 
thickness, to find the area in square feet of that plate so that 
255°3 heat units may pass through it in three-quarters of a second, 
supposing the temperatures at the surfaces of the plate to be kept 
constant during the process. 
To calculate the above we may employ the following formula 
given by Rankine— 
_T1-T 
q= ae 
Here T! - T = 72 deg., supposing the steam in the jacket to be 
at the same temperature as the incoming steam; » = lin., and p, 


the internal thermal resistance, is for iron 0°0043; 4 is the quan- | 
tity of heat in thermal units passing through the plate per square 
| 


foot per hour. Hence— 


This number must be divided by 3600 and multiplied by three- 
quarters to give the quantity of heat passing per square foot in 
three-quarters of a second, which comes to about 3°9 heat units. 
255°3 
3°9 

Now, the internal walls of the high-pressure cylinder of the Iona, 
according to the dimensions given in the trial report, are only 
about 31 square feet, including half the clearance, so that if the 


Hence, = 65 square feet about = area of the required plate. 





conditions for the transfer of heat were as favourable as in the | 


above problem, even then the cylinder walls could not give out 
one-half the heat required to suit the cylinder condensation theory. 
But, in fact, the conditions are far less favourable, for the formula 
shows that the passage of heat is in exact proportion to the differ- 
ence in temperature of the surfaces of the plate, and in the high- 
pressure cylinder this is only constant at 72 deg. during the back 
stroke, varying from nothing to 72 deg. during the forward 
stroke. Moreover, the walls of the high-pressure cylinder are 
probably more than lin. thick, and the extra thickness would 
reduce the quantity of heat that could be returned to the steam 
during thestroke. If the high-pressure cylinder had been without 
a jacket, the passage of heat would have been more rapid outwards 
than inwards. It follows as a matter of course that if the cylinder 
walls are incapable of returning 197,117 foot-pounds, or even half 
that quantity during the stroke for want of time to do so, they 
could not have stored it up at the commencement of each stroke, 
or there would be a continued accumulation of energy in the 
cylinder walls, and their temperature would rise higher than the 
steam. The actual amount of steam entering the high-pressure 
cylinder of the Iona per stroke, estimated by the feed-water, was 
a little over a pound ; if this extra amount of steam is taken into 
account the balance works out still more unfavourably to the 
cylinder condensation theory. 


I have given the above numerical example simply to show how | 


the introduction of the factor of time affects the condensation 
theory ; but it must be remembered, as explained in the commence- 
ment of my letter, that the quantity of heat absorbed and given 
off —_ by the high-pressure cylinder walls does not affect the 
calculations given in my previous letter on page 420; unless, 
indeed, it could be proved that the total heat stored up in the 
cylinder walls was greater at about one-quarter stroke than just 
before the release. Mr. Cummins has apparently assumed this to 
be the case, but assumption and proof are not synonymous. But 
even if Mr. Cummins’ assumption was correct, the following 


The | 
cylinder walls, according to this theory, will have to part with this | 


numerical example will show how very trifling this result would be. 

Mr. Cummins assumes that in about the first quarter of the 
stroke the walls of the high-pressure cylinder had absorbed 
197,117 foot - pounds of energy per pound of steam, the time 
occupied in doing so being la than one-third of the time 
of complete revolution. At this point of the stroke about 
2} of the inner surface of the high-pressure cylinder was 
exposed to the high temperature steam. This extent of surface 
was obviously notallexposed atonce, but forsimplicity of calculation 
let it be supposed that it was so. Now, during the whole time of 
each revolution the entire surface of the exterior walls of the 


cylinder was exposed to the high temperature steam within the | 1 : ! 
| done, the superheat is used up in augmenting pressure or volume, 


jacket, and there can be no conceivable reason why the cylinder 
water per unit of area should not have been receiving heat as 
rapidly from the steam in the jacket as from the steam in the 
cylinder, proportionately to the temperatures of the steam in the 
two cases. Now, although the average temperature of the steam 
in the jacket is probably less than the temperature of the high- 


exactly in the plane of the valve face; but chiefly, I believe, to 
vibrations set up by the motion of the engine itself. 

London, July 3rd. C. E. 

THE ANALYSES OF ENGINE TESTS. 

Str,—Mr. Cummins would do some service if he would state on 
what authority he believes that the so-called superheat of steam is 
available for preventing liquefaction. Rankine is the only authority 
who has anything to say on the subject, and he says that steam 
would be superheated if it expanded without doing work. But in 
that case, either the pressure or the volume of the steam would be 
augmented, and it remains to be seen whether, when work is being 


Bb. 





or is used up as work. There is no reason why it should be avail- 
able for one purpose more than the others, and until it is proved 
that it is not employed in keeping up volume and pressure, I will 
not believe that it prevents liquefaction. If it does not, then the 


| liquefaction could not have been much less than 2-4 1b. per horse 


pressure steam as it enters the cylinder, yet we have made such | 
favourable allowances for the heat given out by the latter, that for | ) : 
| because he has got a fixed idea that steam always contains a great 


the purposes of the present calculation we may conceive them to 
be the same. Hence the exterivr walls of the high-pressure 


cylinder will receive, roughly speaking, per revolution a x 3= 73 


times as much heat as was given by the steam inside the cylinder | 


during one-third of a revolution. To find the total quantity of 
heat extracted from the steam in the jacket, this number must be 
multiplied by not less than two, as the heat will be saggy. ago nome 
from the steam in the jacket as well as inwards. 
the quantity of heat absorbed from the steam in the jacket to 
14% times greater than the amount absorbed from the steam 
inside the cylinder. In the report of the trial of the Iona, the per- 
centage of water from the high-pressure cylinder jacket, and the 
steam pipe, and high-pressure valve chest together, is given as 
4°91. As the actual weight of feed-water per revolution was 2°35 lb., 
this gives oe 491 _ ‘17 lb. about as the total condensation 
| which occurred from these three sources per revolution. But let 
us credit the whole of this condensation to the high-pressure 
cylinder jacket to give the cylinder condensation theory every 
advantage, then if the steam entered the jacket at 156°58 1b. pres- 


= hour in the high-pressure cylinder. Mr. Cummins has failed, 
think, to grasp the true bearing of the liquefaction problem 


deal more free water than engineers believe ; and when more is 
found than is expected, he says it is priming, not liquefaction. He 
has put forward some curious views about condensation in his 
letter of the 23rd, assuming, it seems to me, that metal can do 
most extraordinary things in the way of absorbing and giving out 
heat, and transferring it from one cylinder to another in a way 


| wonderful to contemplate, and finds it easier to believe this than 


is brings | 


| sure, and ‘17 lb. of such steam was condensed into water at 212 deg. | 
| temperature, the quantity of heat in foot-pounds of energy given 


| off by the steam would be 132,720 nearly. 


It follows from this that the quantity of heat absorbed by the | 


water of the high-pressure cylinder during tbe first part of its 
stroke must be less than cs ad 
quantity which looks very humble indeed compared with Mr. 
Cummins’ absurd estimate of 197,117 foot-pounds per pound. 

The fact is, Mr. Editor, that the cylinder condensation theory, 
or rather, the exaggeration of it as now held, is a gigantic fraud. 
Teachers of thermodynamics are like enchanters who have raised 


that the Tartar’s slide valve was leaking. Did Mr. Cummins ever 

see a marine engine the slides of which were dead tight when in 

motion ’ REx. 
Hull, July 3rd. 


Str,—I have read Mr. Cummins’ letter with much interest, and 
also your article on this subject. 

With regard to your remark as to the true expansion ratio, I 
think you must have overlooked that I gave this information in 
my report as being 15°52 on the first day, and 15°83 on the second 
day ; the expansion ratio is calculated as accurately as possible 
from the actual indicator diagrams, and the dimensions of the 
cylinders, passages, &c. J. F. J. CROSLAND, 

, Chief Engineer, The Boiler Insurance and 

Manchester, July 4th. Steam Power Company. 








PORTABLE ENGINES AT THE ROYAL SHOW. 


Sir,—With reference to the illustration on page 541 of your 
issue of 23rd June, showing the method by which Messrs. 


| Ruston, Proctor and Co. attach cylinders on the top of boilers, the 


, or less than 9049 foot-pounds—a | 


| by their incantations a huge bubble, and have deceived themselves | 


| and their pupils into imagining it to be solid ; and they one and all 
bow down and worship the bubble they have set up. One prick, 
however, from the wand of the magician Arithmetic and the bubble 
bursts, and its insignificance is discovered. With the prick, will 
the glamour pass away? It is pitiful to think that most probably 


front of them. 

In conclusion, I may point out that my argument is in no way 
affected by whether it is the piston of the high-pressure cylinder 
that passes steam, or whether—as I imagine—the_slide valve is the 
culprit. One or other certainly leaked in the cases of the Iona and 
Tartar. An increase of energy in the mixture of steam and water 
in the second cylinder, once the energy in the first cylinder—as was 
| the case in the trials of these ships—undoubtedly indicates a leak- 
age from one cause or the other; but a decrease does not of neces- 
sity prove the absence of leakage. For obviously if the piston of 
the second cylinder passed steam equal or greater in quantity than 
leaked into the first cylinder there could be no increase of energy 
from this cause. Hence it seems to me to be of the greatest import- 
ance that special experiments should be undertaken to test this 
question of leakage. Such experiments are exceedingly difficult 
| to arrange, as a valve may be perfectly steam tight while at rest, 
yet it may pass steam when in motion. This may be due toa want 
| of perfect flatness throughout the surface of the valve and valve 
| face, especially near the edges, or perhaps to a tendency of the 

valve to tilt when the line of thrust or pall of the valve rod is not 





| ment taat the engines of H.M.S. Himalaya are b. 


the enchanters will set to work to blow their bubble out again to | 
its former bloated dimensions, and thus delay progress and blind | 
their own eyes and those of experimenters to what is going on in | 








= isa very good one. It is, however, by no means new, as we 
ave for many years adopted a similar principle, as will be seen 
from several of our old catalogues, and we believe you have 
illustrated our engine in your journal. We enclose you herewith 
blue print drawing, showing arrangement of our wrought iron 
brackets for carrying crank shaft bearings and cylinder. 


Colchester, July 5th. ——— Davey, PAxMAN and Co, 
H.M.S. HIMALAYA. 
Sir,—In your issue of the 30th June, page 564, I note a state- 


Messrs. Penn. 

The present engines and boilers are by Messrs. Maudslay, Sons, 

and Field, Limited. CHARLES DE GRAVE SELLs, 
Cornigliano, Italy, July 3rd. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineer: Charles E. 
Stewart, to the Howe, to date July 3rd. Staff engineer: Alfred 
Palmer, to the Warspite, to date June 25th. Chief engineer: 
Quentin W. King, to the Scout, to date May 10th. Engineers : 
Frederick Hore, to the Osborne, to date June 22nd; Edward A. 
Short, to the Beagle, and William R. Davies, to the Sirius, to date 
June 26th; George A. Haggarty, to the Howe, to date July 3rd. 
Probationary assistant engineer: Frank S. Cox, to the Dread- 
nought, to date July 5th. 

Tue Late Mr. Henry GILL.—A movement is now on foot in 
Germany to erect a bronze bust—larger than life size—of the late 
Mr. Henry Gill at the new Berlin Waterworks at Mueggel-See, 
which are being erected from his designs. It was his great wish 
that he should see the completion of these works, a wish which 
unfortunately was not granted to him. An appeal is made to his 
friends and professional brethren to contribute to this fund, so 
that it may be possible to erect a monument worthy of him. The 
banking firm of Delbrueck, Leo and Company, Maverstrasse 
61, 62, Berlin, is prepared to receive contributions, 
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US. HARBOUR DEFENCE RAM KATAHDIN 


"Encneer! 


HARBOUR DEFENCE RAM KATAADIN, UNITED | 
STATES NAVY. 


OnE of the most novel of modern warships is the Katahdin, 
of the United States Navy, built by the Bath Iron Works, 
and Jaunched in February. She was designed by Admiral 


Ammen, U.S.N., who had considerable experience with rams | 








"Tuc Enewecr” 


during the Civil War. The vessel is 251ft. long on the water | 
line, 43ft. Gin. extreme beam, 41ft. Gin. beam on water-line, 


a considerable curve, as shown by the dotted line in the 
general view. The deck has Gin. of armour at the sides and 
2in. on the top. The bow is of approximately circular section, 
with a cast steel ram supported by longitudinal girders to | 
carry the strains back and distribute them over the main | 
frames. The ram has also a very heavy backing, extending | 
aft about 15ft. behind the ram, which is itself 11ft. thick on 








MIDSHIP 
SECTION 


the water-line. The hull consists of longitudinal continuous | 
girders, with frames fitted between them. It has a double 









water-line, but in fighting trim she will be more deeply sub- 


merged by water ballast in the compartments. The officers’ 
quarters are aft, and the crew are accommodated on a berth 
deck forward. Above the deck are two barbettes for four 
6-pounder rapid-fire guns as a defence against torpedo attack ; 
also a conning tower with 18in. of steel armour, the smoke- 
stack, ventilators, and the boats. Electric light plant is fitted. 


Scone 


aaa 


| 








The maximum speed is 17 knots. The ship is propelled by 
twin screws, driven by two triple-expansion engines, steam 


22ft. 10in. deep, and 15ft. draught, with a displacement of 2155 | bottom divided by longitudinal and transverse partition | being supplied by two double-ended and one single-ended 


tons. The cross section consists of a circular curve of 39ft. | 
radius amidships, rising from just below the water-line, the 
lower sides sloping sharply inward to the flat bottom, as 
shown by the sketch. The deck is flush, but the bottom has | 


girders into 72 water-tight compartments. 
3in. of armour for a depth of 5ft. below the edge of the curved 
deck. 


In ordinary service she will have her armour about on the 


| 
| 
The sides have | 


| 


marine tubular boilers. 

The contract was awarded to the Bath Ironworks in 1891, 
at 980,000 dols. for the ship and machinery, to be completed 
by July, 1892. 








THE TRAMWAYS INSTITUTE. 


A SPECIAL general—annual—meeting of the Tramways Institute 
of Great Britain and Ireland was held on the 29th ult. at the 
Holborn Restaurant, under the chairmanship of Mr. W. J. 
Carruthers-Wain, who was re-elected president for the ensuing year. 

The report of the ee eee by Mr. J. G. B. Elliot, 
secretary, mentioned that the Institute now comprised 32 tram- 
way companies, 47 delegates, and 164 associates, showing a total 
increase of sixteen as compared with the — year. Two 
assemblies had taken place in the provinces during the past year, 
and on which occasions the members had inspected the electric 
tramway at Walsall, and the elevated electric railway at Liverpool. 
The Council were pleased that their efforts to bring under the 
notice of members the latest developments in the application of 
modern science to traction had been successful. As regarded an 
amendment of the Tramways Act, 1870, the members were strongly 
urged to increase the power and influence of the Institute, and to 
sign a petition asking for the appointment of a Select Committee 
to inquire into the working of the Act with a view to its being 
amended. In traction, the most = events of the year had 
been the inauguration of the Walsall and Liverpool electric lines, 
and the cable tramways at Matlock and Kennington-Streatham 
Hill ; but the chief event had been the decision of Sir Frederick 
Bramwell as to the price which the London County Coxncil was to 
pay for a portion of the lines of the London Street Tramways. 

The President, in moving the adoption of the report, gave 
figures showing that whilst the tramways did more work for the 
public, their earnings were less. In the year ending June, 1892, 
the number of passengers carried was 581,000,000, as compared 
with 565,000,000 in the previous year; and the mileage run reached 
70,000,000 miles in the former, as against 67,934,000 miles in 1891. 
It was noteworthy that since the opening of the Portrush and 
Giant’s Causeway electric railway in 1883, that was, in a period of 
ten years, only thirty-three miles of electric tramway bad been 
constructed in the United Kingdom, whereas in the United States, 
when the movement only commenced in 1887, the progress had been 
so markéd that at the close of 1892 there were in operation 436 | 
electric tramways with 3532 miles of line and 5851 cars carrying | 
250,000,000 passengers. With regard to an amendment of the | 
Tramways Act, 1870, the President of the Board of Trade had in- 
formed him a few days ago that if the tramways represented their 
case properly there was a probability that he would not turn a 
deaf ear to their appeal. The tramways only desired a fair hear- 
ing at an early opportunity, and he urged the members to assist | 
the Council in the matter. 

Mr. Wm. Mason seconded the motion, which was carried. | 

A por dealing with ‘Steam Traction on Tramways for the | 
last Ten Years and its Results,” by Mr. R. H. Dickenson, M.I.M.E., | 
of the Birmingham Central Tramways, was to have been read ; | 
but as the author had been unable to prepare it in time, some | 
notes on ‘‘Steam Traction,” by Mr. H. Foley, of Gateshead, were | 
presented by the secretary. ‘These notes were, however, more of | 
a general nature than of engineering interest. | 

Mr. L. Epstein, in the course of some remarks concerning the 
results of the employment of the Epstein accumulators on one of | 
the lines of the 
there were six cars in regular service, and that twelve sets of 
batteries were used. The first sets, which were put to work at the 
end of last December, had had to deal with difficult conditions of 
the road. For instance, several times in January and February 
they had to contend with falls of snow, and it was found at that 
time that the ee! required to propel the cars up a ient of 1 
in 25 increased to 33 indicated horse-power. Those indentical cells 
were at the present moment working satisfactory, and it had not 


| 
been necessary to repair or replace one of the plates. Converting 
that into mileage, he observed that that meant that each set 
had performed 6000 miles, or about a total of 80,000 miles. 
The irregularities of the service compared favourably with | 
those on other lines worked by different means. He then 
drew a comparison between the initial expense of putting up a 
trolley system, a conduit method, and the storage battery system. 
Taking a line six miles long, the first-mentioned, costing £4000 per 
mile, came to £24,000 ; the second, costing £6000 a mile, amounted 
to £36,000; and the accumulator system, costing £500 for batteries 
per car, reached the sum of £12,000 for twenty-four cars to main- 
tain a tive minutes’ service, the latter being the cheapest. In each 
case the figures did not include the other electrical equipment 
common to each. The cells in Birmingham were maintained at 
14d. per car-mile, and they had worked highly satisfactory. In 
conclusion, he said that a mileage of considerably less than 
6090 miles per set, as obtained in that town, was sufficient to 
reimburse the makers for renewing the batteries. 

Some discussion then ensued, but nothing of particular interest 
was elicited beyond the statement that it would cost £1000 to 
fully equip an accumulator car. 

A paper was next read by Mr. H. Conradi, C.E., on ‘‘ Investiga- | 
tions as to the Absolute Necessity, and as to the Best Method, of 


, Cleaning the Permanent Way for Tramways, Street and Narrow- 


gauge Railways.” The author gave practically a history of tram- 
ways and of the methods of cleaning the rails, and then described 
the rail-cleaner which he has devised, and which has already been 
referred to in THE ENGINEER. At Reading, where the apparatus | 
had been used on four cars for eighteen months, the author | 
mentioned that the cleaning tools, used three times daily on a | 
two and a-quarter mile line, lasted about three months, the cost of | 
maintenance and repairs being about 3°33d. per day. ‘The appa- 
ratus was now being experimented with on the London, Deptford, | 
and Greenwich Tramways. 

The President wished to know what system was used previously 
at Reading, and its cost, the results with the cleaner, and the | 
expense of applying it. 

ir. Scott Russell, in connection with the resistance to traction 
on tramways, observed that a good rail cleaner was a great 
desideratum. The resistance of a clean rail was about 25 lb. per 
ton, and of a dirty rail, 501b. Consequently in dirty weather the | 
horses had twice the amount of work to perform than if the rails | 
were clean. He thought Mr. Conradi’s cleaner was a practical | 
method, and that with proper care and observations, all difficulties | 
connected with it would be overcome. | 

Mr. T. Prior said that his foreman (Southwark and Deptford | 
Tramways) had informed him that the cleaner was one of the best 
he had seen. 

Mr. Whytehead remarked that two years ago he had introduced 
on his line a steel brush to fit the rail, and that it had reduced the | 
consumption of gas coke by about 5 1b. per mile. 

Mr. Fairbar, of the West Metropolitan Tramways, stated that 
they had a rail cleaner in use, which did its work well, but that it 
had the disadvantage of constantly wearing out. He considered 
that no appliance could be regarded as satisfactory that would not | 
clean the rail in winter. That was the difficulty he had had to deal | 








irmingham Central Tramways, mentioned that | with, and even if the cleaner was made strong enough to clear the 


ice out of the metal, it increased the work of the horses far too 
much. He had seena model of the Conradi rail-cleaner at the 
Society of Engineers, and it appeared to him that the pressure 
which the spring had upon the rails was rather more than he would 
like to use on the car. He found that they could not get their 
rails clean without using water, which did not affect the permanent 
way any more than rain, 

Mr. Conradi, in reply, said that at Reading the cost of cleaning 


the rails before his appliance was used amounted to £210. weekly 
in summer, and £3 10s, in winter, whereas with his cleaner the 
expense came to 3°33d. per day. An approximate estimate for 
fitting each car with the apparatus was about £12. With regard 
to resistance, the dynamometric tests which he had made at Read- 
ing showed that there was no appreciably greater resistance when 
the cleaner was down on the rails than when it was not. 

Two papers were then read on the lighting of omnibuses and 


| tramcars; the first, by Mr. H. U. Wollaston, dealing with Pope’s 


well-known system of illumination by means of compressed oil gas, 
and the second, by Mr. E. Freund, describing the Bristol system as 
now used for electrically lighting 150 omnibuses of the London 
General Omnibus Company, and the details of which have already 
been published. 

In the absence of Mr. Sharp, the Secretary read a note on ‘‘ The 
Connelly Motor,” which has already been described in these 
columns. This motor car was shown to the members a year ago at 
Deptford on the occasion of the official inspection by Major-General 
Hutchinson or. behalf of the Board of Trade. 

The latter then recommended that the regulating handle or lever 


| that worked the mechanism should be duplicated at the other end 


of the car, in order that the driver might keep a proper lookout by 
standing at that end of the car in the direction in which it was 
moving ; that brakes should be provided to all four wheels ; and 
that the points on the section over which it was proposed to run 


| the motor should be replaced by others suitable to mechanical 
| traction. 


The alterations in the motor were soon carried out ; but 
a strike in the steel trade had prevented the delivery of the points 
for some months. As a result of that, the motor did not com- 
mence regular service until last December, since which time it had 
been in operation until a few days ago, when it was withdrawn, 


| owing to the expiration of the six months’ licence to work the car 


experimentally. Application had, however, been made for a 
renewal of the licence. The mileage run by the motor during the 


| six months was 5348, and the number of passengers carried was 


40,897. 

The concluding paper, by Mr. J. M. Grob, on ‘‘ A New Petroleum 
Motor,” was then taken. It referred to the Grob motor, which is 
of that type of petroleum engines in which the oil vapour or gas 
is produced in the engine itself. The author said that ordinary 
petroleum was used in the motor, which produced the required 
amount of vapour in a vaporising tube which was in open connec- 
tion with the cylinder. The mixture of petroleum vapour and air 
was ignited in the same tube where the petroleum was vaporised. 
The vaporiser was always kept red-hot, or sufficiently hot to 
vaporise the oil, which was at once injected or sprayed into it; a 
small lamp being placed under the vaporiser to keep it at the 
necessary temperature. The construction of the lamp was as 
follows: A pipe was bent round and had on the end a very small 
opening. Before starting the engine, the pipe was heated by 
means of a spirit or other lamp until it became sufficiently warm 
to force the petroleum through that opening when the latter was 
rushing out giving an intense heat, and thus heating the vaporiser 
in a few minutes ; and through being partly pressed against the 
top bend, kept itself burning without further attendance. At the 
bottom of the lamp an air vessel was arranged, which served to 
steady the supply of petroleum to the lamp, and allowed the fiame 
to spray out continuously with the same force. 

On Friday the members of the Institute inspected the Grob 
motor; the Connelly motor at Croydon, when the motor was 
worked by a ‘‘ Trusty” gas engine, and with ordinary town gas 
drawn from the main and compressed by the motor’s pump into a 
container carried in the roof of the car, instead of an oil tank; and 
the Conradi rail cleaner, used experimently at Deptford on the 
London, Deptford, and Greenwich Tramway. 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

A great railway station.—The new train shed at the Broad-street 
terminus of the Pennsylvania Railroad in Philadelphia will be the 
largest station in the world. It is of extremely bold design, the 
roof trusses being of the three-hinged type, and rising from the 
platform level. The train shed is 598ft. long and 304ft. wide, with 
ten pairs of trusses 300ft. Sin. clear span, centre to centre of shoe 
pins, and 100ft. Sin. high in the clear. Each truss is composed of 
two arch trusses 9ft. apart and connected by bracing, the distance 
between cach pair of trusses being 67ft. The shoe bearings are 
connected by two eye-bars ‘Sin. by ljin., the eyes fitting over the 
endsof the pins. These tie-rods or eye-bars are below the rails and 
platforms. The material is all wrought iron except these eye-bars, 
which are of acid open-hearth steel. There are sixteen tracks, a 
single track at each side, and the others in pairs, with platforms 
14ft. to 16ft. wide between them. The erection is carried on from 
an immense timber traveller, or travelling falsework, which runs 
on five tracks, one at each side of the floor of the station, and three 
along tracks placed over the lines of columns of the present station. 
The back of the main trusses is vertical for a height of 36ft., while 
the inner face rises by a curve of 28ft. radius. e trusses are 5ft. 
wide at the base and 6ft. 9in. deep at the crown. The crown and 
sho> pins are 5}in. diameter. 

Car transfer steamers. — The Toledo, Ann Arbor, and North 
Michigan Railway has had two large steamers built for ferrying 
trains of freight cars across Lake Michigan, between Frankfort 
and Kewaunee, a distance of sixty-three miles. They are 267ft. 
long, 52ft. beam, 18hft. depth of hold, 12ft. draught, and 2550 tons 
displacement. In winter the ice is very heavy, and the hulls are 
very strongly framed. The outside planking is of 5in. oak, with 
yin. steel plating for a distance of 4ft. above and below the water 
line, while at the bow the steel extends down to the keel. The 
bow is designed so that the vessel will tend to ride upon and crush 
down the ice instead of merely crushing through it, and an ice- 
breaking screw is placed at the bow. The boat is driven by twin- 
screws, each operated by a horizontal compound engine, with 
cylinders 20in. by 36in. and 40in. by 36in. A similar engine in the 
bow drives the ice-breaking screw, and each engine developes 
600-horse power at 86 revolutions. Steam is supplied by four 
boilers, with connections to all the engines. The main deck has 
four tracks, and accommodates twenty-four of the largest freight 
cars, which are chained to deck irons, while adjustable transverse 
tie-rods are placed between each two cars. The cars are secured by 
wedges against heavy posts, so as to prevent all danger of shifting 
in a heavy sea. The main deck is roofed over, and at the forward 
end are the pilot house and deck house. The U.S. Navy Depart- 
ment has approved these boats for harbour defence gunboats, 
for which purpose the upper works above the car deck would be 
removed, two turrets fitted, and the draught increased to 15ft. 

Drawbridge.—A new steel drawbridge is to be built across the 
Louisville and Portland Canal at the locks in Louisville, Ky. The 
trusses will be pin-connected, of the Pratt type, having a single 
intersection of ties. The total length will be 189ft. 3}4in., centre 
to centre of end pins. The trusses will be divided into eleven 
panels; ten of 1/ft. 6in. length each, and a middle panel of 
14ft. 3}4in. The width will be 18ft., centre to centre of trusses, 
and the height of truss will be from 20ft. to 25ft. at panel points, 
with a clear headway of 14ft. at portal bracing. The loads are 
calculated under three conditions—({1) The span swinging and 
unloaded ; (2) span closed, but without end bearings, loaded first 
on one, then on both arms: (3) span closed and latched, moving 
loads on 01e and both arms. The dead load is calculated at 10°3lb. 
for 12 cubic inches of wrought iron, or 2 per cent. more for steel, 
and 44 1b. per foot load measure for oak. e lineal load is 100 lb. 
per square foot for a floor width of 17ft., or 17001b. per lineal foot 
of the bridge ; also for a 15-ton steam road roller. The turntable 
will be rim bearing, 23ft. diameter, with rolled steel upper and 
lower tracks for wheels, the tracks and wheels being planed and 
turned to a true bevel. The bridge is to swing through a full 
circle, and to be reversible. It will be operated by steam, and 
controlled from a cabin between the trusses, and hand gear will 
also be provided. The floor will be of oak planks 4in. by 12in., 
laid at right angles to the bridge, and provided with oak guard 
rails or wheel guards 5in. by 8in. 

Performance of a Corliss engine.—The Trenton Iron Company 
has a Corliss engine which was built in 1877, which has been in 
practical service ever since, with a few stoppages for repairs, and 
now averages 18 hours’ service per day, running two shifts of nine 
hours each. It drives a Belgian rod train rolling from 4in. square 
billets to No. 44 rods at one continuous operation, and the load is 
very variable, the maximum being about 700-horse power, although 
when the engine was built it was expected that the maximum load 
would not exceed 450-horse power. e cylinder has been renewed, 
and the second one re-bored to 20}in. instead of 20in. diameter, 
but the general repairs have been few, and confined to minor parts. 
Owing to the increase of steam pressure and the increase in size of 
the billets from 2in. to 4in., the load has been greatly increased, as 
noted, and a second fly-wheel, weighing 14,000 1b., has been added, 
giving a total fly-wheel weight of 25,000 Ib., thus making the 
engine run more steadily under the heavy loads, and no heating of 
journals has been caused by this increased weight. A series of 
ten indicator diagrams taken at ten consecutive revolutions at 160 
revolutions yer minute, or in about four seconds, showed that in 
this brief space of time the load started with a minimum of 198- 
horse power, and ran up to 709-horse-power as the maximum. The 
engine is of ordinary design, but the steam parts are larger than 
was the general practice at the time, and the valves were cored 
out to insure lightness, The releasing mechanism is also very 
ligt, and all working parts were case-hardened to durability. 

Masonry-faced dam,—A somewhat novel type of dam is proposed 
for an irrigation reservoir in California, consisting of an earthen 
dam faced with masonry on the water slope, in a locality where 
earthquakes make a masonry dam undesirable, and a purely earth 
dam would be too expensive. The dam is not of ordinary earth 
construction ; but is intended to be built by the hydraulic method 
of depositing the material by water, which can be successfull 
carried out where—as in this case—the material is mainly gravel, 
and therefore readily drained. This type of dam is not intended, 
or recommended for general adoption; but for cases where (1) the 
gorge is narrow and deep ; (2) the filling is gravelly, so that when 
deposited in water and then thoroughly drained it will shrink at 
once to its ultimate minimum volume, and not slowly settle like an 
earth dam ; (3) where the conditions are favourable to the use of 
the hydraulic method of filling. The water face of the dam was to 
have a face of masonry on a slope of half to one of a uniform 
thickness, to act as a retaining wall when the reservoir is empty. 
The thickness calculated for a dam 150ft. high is 10ft.; but in the 
plan submitted a thickness of 14ft. was proposed. This masonry 
is to have a dry-wall backing 2ft. thick, with the joints well filled 
with cement mortar 3in. or 4in. from the lower face. A tile under- 
driin is extended along the bottom of this wall, with outlets 
under and across the dam, and discharging below its foot at 
regular intervals of height. The dry wall thus acts as a drain 
to the masonry above. This composite masonry wall rests 
upon an earthen dam. Instead of being spread in layers 
in either of the usual methods, the earth, granite boulders, 
and gravel are to be piped into place by the hydraulic method. 
The wall is first carried up as high as it can be safely built on this 
slope without support. When a section of the wall is finished to 
this height the earth backing is filled in to within a few inches of 
the top of the wall. Another section of the wall is then built, 
and another layer of earth filling piped in; this process being 
carried on to as high a level as it is practicable to pipe in the earth. 
It is expected that the dam could be constructed in this manner to 
a height of 125ft. or 130ft., above which level the earth filling 
would be made of the same material as below, but deposited in 
one of the usual manners; probably in this case with wire rope 





and trolleys. The lower slope would be kept in on whe dry stone 
facing, carried upas the piping proceeds. It has mn found by 
experience that it is entirely practicable to control the shape of the 
hydraulic work in this way. The object of pointing the lower 
side of the dry wall backing, while it is being } roe 5 and after 
the wall is finished, is to prevent seepage water descending thro 
the dry stone backing from washing the face of the earth beneetl, 
The permeability of the drainage wall will thus be always main- 
tained. Water always drains from earth filling of this gravelly 
character quickly, after which there is no settlement of the 
mass whatever. Therefore, there is no danger of the earth in 
this case settling and letting down the superincumbent walls. 

Evosion by the Mississippi River.—A recent paper presented at 
a meeting of the American Society of Civil Engineers dealt with 
the erosion of the banks of the Mississippi and Missouri rivers. 
A general survey of the Mississippi from Cairo, Ill., to Donaldson- 
ville, La., was made in 1879 to 1883 by the Mississippi Border 
Commission, and stone monuments were set at intervals of three 
miles to form the base of future surveys. In 1891 about 885 miles 
of the river were examined, and a report made in 1892, and 800 
miles of the Missouri river were examined in 1892. Maps showing 
the oscillations of the river course between 1768 and 1893 show that 
they are really confined between somewhat narrow limits, and in 
many cases deep indentations and projecting points have retained 
their identity, although the entire bank line has receded several 
hundred feet. At high water the banks, which may be composed 
of sand and silt with horizontal layers of clay, become saturated 
with water during the high period, and this flows out when the 
river falls and carries much sand with it. As a result, it sometimes 
iy that a mass 200ft. or more in width, and perhaps one mile 
in length, will settle bodily downward several feet. This mass is 
finally broken up and disappears. Cut-offs are not usually made 
from scour at the top. Necks of land are usually built up by 
deposits ; hence, these frail barriers sometimes stand for many 
years, and finally break through by the undermining process, 
which washes out a layer of sand below the surface and is 
the immediate cause of the break. The excessive slope in the 
break when it is once made is an important element in its rapid 
enlargement. In November, 1891, a portion of the river bank 
near the French market of the city of New Orleans, 1600ft. long 
and 250ft. wide, settled, and the surface became broken and 
uneven. The subsidence amounted to 5ft. to 10ft. and finally ceased, 
and has not increased for a long time. Borings in this vicinity 
show a stiff clay for about 50ft. deep, and a stratum of sand about 
the same thickness below it. It was found that in 885 miles of 
river there were 916 miles of caving banks, including the islands. 
The total area of caving per annum is 39,000,000 square yards, and 
the average annual rate A pee oe permile is 44,186 square yards, ora 
little over nine acres, The average depth of erosion is about 66ft.; 
hence, the annual volume of erosion per mile of river is 972,000 
cubic yards. The maximum rate of caving occurs from Cairo 620 
miles down stream. At the left bank at Newton Bend it reaches 
224,000 square yards per annum for each mile of length. It will be 
seen that the area of greatest caving coincides with the leveed por- 
tion of the river. The total annual amount of solid matter passing 
New Orleans in suspension is computed to be about ten square 
miles 26°8ft. deep, or less than one-third the amount of erosion, 
the remaining two-thirds going to build up bars and points, 








INTERNATIONAL MARITIME CONGRESS. 


THE second meeting of the International Maritime Congress is to 
be held in the rooms of the Institution of Civil Engineers, 25, Great 
George-street, Westminster, on the 18th, 19th, 50th, and 21st of 
July; and an Organising Committee has been formed, comprisin, 
representatives of most of the principal ports of the Uni 
Kingdom, the shipping interests, and the leading maritime 
engineers, for making a for the meeting. 1e objects 
of the Congress are :—({1) The reading and discussion of papers 
concerning ports, harbours, breakwaters, docks and their equip- 
ment, shipbuilding, lighthouses, and other matters relating to the 
promotion and security of maritime trafficand commerce. (2) The 
reunion of persons from various parts, having similar interests and 
aims, leading to the interchange of ideas, the establishment of 
relations, and the acquisition of information, which such an 
assemblage affords. (3) Visits to seaports and shipbuilding yards 
in various parts of the country in which the Congress is held. 

The first meeting of this Congress was held in Paris in 1889, and 
embraced the reading and discussion of twenty-two paperson various 
maritime subjects, and was followed by visits to some of the most 
important seaports on the northern and western coasts of France. 
This meeting.was attended by members from most of the countries 
of Europe, as well as by delegates from North and South America ; 
and the proceedings were considered so satisfactory that at the 
close of the sittings, the members unanimously determined to 
make the Congress permanent by the appointment of an Inter- 
national Commission, with its headquarters in Paris, comprising 
representatives of thirteen European nations, which had been 
entrusted with the arrangement of future meetings of the 
Congress, at suitable periods, in the different countries of Europe. 
This Commission agreed last July that the second meeting of the 
Maritime Congress ought to be held this year in London; and it is 
in compliance with this desire that the Organising Committee has been 
constituted. The following arrangements have been made for the 
consideration of the various subjects to be brought forward at the 
London meeting :— 

1st Section.—Harbours ; breakwaters; protection of coasts, 

2nd Section.—Docks and their equipment. 

3rd Section.—Shipbuilding ; marine engines ; auxiliary machinery 
on board ship. 

4th Section.—Lighthouses, aud their illumination; electrical 
connection of lighthouses and light ships with the shore; fog 
signals, 

Competent persons, both at home and abroad, have been invited 
to write a for the Congress on the above subjects ; and the 
papers already promised comprise seventeen from Great Britain, 
ten from France, two from Russia, seven from Italy, four from 
Denmark, and two from Belgium. 

After the London meeting, it is proposed that, in addition to an 
inspection of the docks along the Thames, visits shall be made to 
some of the other leading seaports of the kingdom. 

The Governments of the countries of Europe represented on the 
Paris International Commission will be requested to send delegates 
to this meeting ; and invitations to take part in the Congress will 
be sent to foreigners interested in maritime trade and sea-works, 
Previous to issuing these invitations, it is desired to obtain the 
enrolment of British members, so as to enable the committee to 
invite foreign co-operation with ter authority and success. 
Moreover, it is important for facilitating the necessary arrange- 
ments, to ascertain approximately the number of persons in the 
United Kingdom likely to support this meeting of the Congress. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A GooD business is anticipated at the quarterly meetings at 
Birmingham on Thursday next, and at Wiletiemete on the 
previous day. Meanwhile no great amount of new trade is being 
tr ted in finished iron, buyers waiting for those occasions 
before operating further. Midland manufacturers of steel find it 
easier to transact business now that petition from Scotland and 
the North of England appears to be lessening in ——— of 
there being more to do in these parts of the kingdom, 











Boiler plates are £6 5s.; bridge and peter plates, £5 15s,; 
ineering angles, £5 5s. ; and bars, £5 10s. to £6. 

alvanised corrugated sheets are £10 10s. to £11; and plain 
sheets, £6 17s. 6d. to £7 for singles, £7 to £7 5s. for doubles, and 
£7 17s. 6d. to £8 for trebles. Marked bars continue £7 10s, ; 
medium, £6 to £6 10s. ; and common, £5 5s, to £5 10s, Hoops are 
about £6 upwards, and gas tube strip averages £5 17s. 6d. 

In crude iron, considerable purchases having been already made 
in advance of the quarterly meetings, not a great deal of new 
business is just now being transacted, but prices are well maintained 
at the recent advances. Staffordshire pig iron is 57s. 6d. to 60s, 
for all-mine hot blast; 42s, to 43s. for part-mines ; and 34s, to 
35s. for cinder sorts. 

Some of the engineering establishments and iron and steel works 
are providing against contingencies in connection with the coal 
crisis by arranging for considerable supplies, more especially as 
stocks are low in power-users’ hands. Staffordshire and Derby- 
shire rough slack has realised 6s. 6d. to 8s, 6d. per ton, delivered 
at stations, and Leicestershire screenings 6s. to 7s., forge coal 9s., 
and best house coal 12s. 6d. Staffordshire forge coal ranges from 
8s. to 10s. 6d. With the exception of about 8600 men, the whole 
of the miners of Staffordshire and the surrounding counties, 
to the number of some 56,000, are members of the Federa- 
tion. The exceptions are those who belong to the South 
Staffordshire and East Worcestershire Coal Trade Wages Board, 

Itis expected that on the present occasion much the same course 
of procedure will be followed in this district as was the case in 
March last year. The South Staffordshire men at that time 
remained at work, but the following played :—Cannock Chase, 
16,000 ; North Staffordshire, 14,000 ; Warwickshire, 5000 ; and 
Shropshire, 2000. The men at the great Sandwell Park Colliery, 
West Bromwich, came out, but the Hampstead men remained at 
work. During that stop-week, the Earl of Dudley’s ironworks 
forge coal rose to 11s, at the pits, best deep house coal rose to 1dr, 
at the collieries on Cannock cog second sorts to l4s., and third 
sorts to 13s. These prices were an advance of 3s, per ton, and in 
some instances coal masters were offered by London buyers 5s, per 
ton advance, 

Preparations are being made for re-starting the Albion Sheet-iron 
Works at Greet’s Green, West Bromwich, formerly carried on by 
Messrs. J. B. and 8. Lees. These works have been standing for 
several years. It is understood that the new owner, Mr. E, Parkes, 
of Birmingham, will carry them on in conjunction with his present 
works near to Albion station, Employment will be afforded to 
about 100 men. 

The Oldbury Railway Carriage and Wagon Co, have received an 
order for 500 wagons for the Cape. The same company are com- 

»leting the third-class dining saloons needed for the East Coast 
Sint Railways, comprising the Great Northern, the North-Eastern, 
and the North British, These saloons are 46ft. long and are run 
on two four-wheeled bogies. Each has seating accommodation for 
24 passengers. They are built on the American principle with 
gangways down the centre, Every two passengers are provided 
with a morocco-covered table, and are in electric communication 
with the attendants in the adjoining kitchen car. Part of each 
saloon is partitioned off for the use of smokers. The internal 
decoration and upholstering is handsome. The lighting is con- 
ducted from the roof on Pope’s patent principle, and ventilators 
are also provided in the roof and at the sides, above the seats, 

The Patent Shaft and Axletree Company has restarted its Old 
Park Wheelworks, partly because very _— delivery is required for 
certain work in hand, and partly to find employment for some of 
their workmen. 

The Midland edge tool makers are well engaged. Gold mining 
tools are in demand from the Cape, the Transvaal, and other 
parts of South Africa, Chili and Peru are taking road-making 
tools, whilst considerable quantities of plantation requisites are 
being made in this district for shipment through merchants at 
Brazil, the West Indies, and elsewhere. 

A somewhat difficult railway engineering piece of work, though 
of limited dimensions, has been the new five-mile Derbyshire line from 
Chesterfield to Heath, which was opened for er trafficon Mon- 
day. Theline passesthrough a mining district, and the difficulty has 
heencaused by thecolliery workings. e undertaking has, however, 
been accomplished in a very successful and creditable manner. 
The new line will afford je facilities ‘for getting coal 
away from the important collieries in Grassmoor and the im- 
mediate neighbourhood, and will give Chesterfield people access to a 
large number of villages previously somewhat difficult of access, 
The new line starts at the Ehesterfield station and forms a loop line 
between Sheffield, Chesterfield, and Nottingham. Immediately 
after leaving the Chesterfield station it forms a junction at the 
mouth of a tunnel with the goods loop line. The junction is con- 
trolled by a box containing 40 levers, and fitted up with the usual 
locking, blocking, and telegraphic apparatus, The railway is 
pee under p Bane -street, by an arch of 40ft. span. 
This is the largest arch on the whole of the new Derbyshire 
lines. Very few arches have, indeed, been erected on these lines, 
in consequence of the coal settlements which will take place when 
the coal is worked out. The railway is taken under Chesterfield 
by a tunnel about 400 yards in length. The whole work has been 
satisfactorily carried out by Messrs. Logan and Hemingway, 
railway contractors, under the management of Mr. F. Collins. 
The engineering portion of the undertaking has been superin- 
tended by Mr. Re O. Ferguson, C.E., the resident engineer, 
assisted by Mr. T. W. Moore, and under the immediate supervision 
of Mr. Charles Liddell as consulting engineer. 

The utility of forced draught apparatus in connection with the 
firing of steam boilers has been ey, demonstrated by the 
recent experience of the South Staffordshire Mines Drainage Com- 
missioners. The first two of Wilton’s patent forced-draught 
furnaces were fixed at the Moat pumping station recently, and 
began to work with dust and slack at only 1s. 6d. perton. A 
trial was made in burning the first boatload to ascertain the cost 
of evaporation, and a very accurate result as to the quantity 
of water passing into the two boilers under test was 
obtained by using two 300-gallon tanks, which were alter- 
nately filled and emptied. e result of the test is highly 
satisfactory. The estimated saving of £600 per year can be con- 
siderably increased. The Wilton furnaces for the remaining seven 
Lancashire boilers are being fixed, and the general manager for the 
Commissioners—Mr. Edmund Howl—has expressed his confidence 
that in a month or two he will be able to place before that body 
some astonishing figures as to the low cost of steam production. 
The most inferior and smallest slack produced from the broken 
mines of the Tipton district can now be utilised under boilers, and 
there is no further necessity to leave it behind when working the 
mines, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The increased weight of baying reported recently 
in the iron trade of this district has fallen off during the past week, 
but the improvement in prices is generally well maintained. 
Warrants, it is true, have shown some fluctuation, and here and 
there merchants have again been underselling, but pig iron makers, 
for the most part, have booked sufficient to place them in a fairly 
strong position for the next two or three months and they are in 
different about selling long forward. Asa rule they only care to 
entertain busi for diate delivery, and in some cases there 
are still ready sellers for prompt specifications. Finished iron has 
not experienced any appreciable Pn porter pe except perhaps 
rather more firmness in and in the steel trade ; although there 
has been a decided upward movement, prices still show a good deal 
of irregularity. 

There was a fair average attendance on the Manchester Iron Ex- 
change on Tuesday, but only a moderate business doing generally, 
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the fluctuations in warrants during the previous few days no doubt 
tending to check further buying of any weight, but makers of pig 
jron were generally holding firmly to the recent advance, and 
although in many cases they would be ready sellers at present rates 
for immediate delivery, they are very cautious about booking for- 
ward to any extent. neashire makers of pig iron report not more 
than a limited business doing, and their prices remain at about 40s. 
for forge to 41s. for foundry, less 24 at the works. For district 
brands makers are generally holding firmly to the full rates quoted 
last week, and with regard to Lincolnsbire iron the new arrangement 
of net prices comes into effect with the commencement of the pre- 
sent month. Delivered equal to Manchester, Lincolnshire is now 
quoted at about 39s. 3d. to 39s, 6d. for forge, and about 40s. and 
40s. 6d, for foundry, net cash. Derbyshire remains rather irre- 
gular, some brands being obtainableatabout 41s. 6d. to 42s, for forge, 
and 44s, to 44s. 6d. for foundry, less 24, delivered Manchester, 
but most of the makers are quoting about 46s, 6d. to 47s.; 
less 24, for the best foundry brands delivered here. Outside brands 
offering in this market are a trifle easier, good foundry Middles- 
brough being obtainable at about 43s, 4d. to 43s, 10d., net cash 
delivered Manchester, with Scotch iron averaging about 44s. 6d, 
for Eglinton, and 45s, 6d. and 46s, for Glengarnock, net, prompt 
cash, delivered at the Lancashire ports. 

The local forge proprietors report a moderate weight of ‘business 
giving out recently in bars, and they are holding firmly to £5 7s. 6d. 
as the minimum for delivery in the Manchester district, and North 
Staffordshire qualities are tirm at £5 10s. to £5 12s, 6d. In hoops 
and sheets, however, business continues extremely quiet, with 
quoted prices unchanged, Lancashire sheets averaging £7 to £7 5s., 
and Staffordshire £7 7s. 6d. to £710s.; Lancashire hoops, £5 17s. 6d, 
for random, and £6 2s, 6d. for special cut lengths, delivered in the 
Manchester district. 

In the steel trade not more than a moderate business is reported 
generally, and prices continue rather irregular. On small parcels 
of good foundry hematites makers in most cases are quoting 54s. 
to 54s. 6d., less 24, delivered Manchester, but there are sellers who 
would take 1s, under this figure. Local makers of steel billets quote 
£4 4s, net cash, delivered Manchester ; but are notable to do much 
business, owing to competition from other districts. In steel boiler 
plates some of the best Scotch brands are now quoted at £6 7s, 6d. 
to £6 10s.; but local makers, although quoting at £6 7s. 6d., would 
book for Ly specifications at £6 5s., and £6 7s, 6d. still rerre- 
sents about the top figure obtainable for good boiler plates, 
delivered in this district. 

The metal market remains steady at list rates for manufactured 
goods, with a moderate business doing. 

No new feature of any moment can be reported with regard to 
the condition of the engineering trades in this district ; most 
branches continue only moderately engaged, and new work gene- 
rally is still coming forward but slowly, very few establishments 
being kept going more than from hand to mouth, 

Some time back, I gave a few particulars in my ‘‘ Notes” of a 
new hydraulic baling and finishing press designed by Messrs. 
Nasmyth, Wilson and Co., of Patricroft, and which they have 
termed the ‘‘Octopus.” The first of the presses constracted on 
this new design has recently been completed for India, and as 
very satisfactory reports have been received as to the results 
obtained, a few additional details with regard to its special features 
may be of interest. The main object has been to construct a 
press of sufficient power and strength to compress a bale within the 
proper limits, without removal to a second or finishing press. The 
chief features of the ‘‘ Octopus” press are the arrangement of 
rams or cylinders for applying the pressure, and a series of 
supplementary filling boxes connected together, and mounted on a 
movable frame arranged to run on rails on a raised platform, the 
boxes being traversed by means of hydraulic rams, After the 
supplementary boxes have been filled with cotton, the first box is 
brought over an opening in the raised platform, and its contents 
discharged into the mouth of a revolving box brought below the 
opening ; the frame is then moved, bringing the second filling box 
over the opening, and its contents are p down into the 
revolving box by means of a treader or follower attached to 
the ram of a hydraulic cylinder provided for this purpose. 
The treader is then withdrawn, and the cotton held down 
by an automatic sliding plate; third and fourth boxes are 
then brought into position in similar manner, and the con- 
tents forced down into the revolving box by the treader. When 
the revolving box has in this way been filled, and the cotton 
secured by an automatic sliding plate, which is a patented 
apparatus connected with this special press, the box is turned 
round so that it is brought into position, with its contents ready to 
be compressed and finished by the rams of the press, whilst 
simu'taneously another revolving box is moved round under the 
opening in the raised platform, so that whilst the contents of the 
first box are being compressed into a bale and lashed, the supple- 
mentary boxes can be refilled, and their contents discharged into 
the second revolving box in the same manner as the process 
described in connection with the first box. As I have already 
intimated, the speciality of this press is the use of the supplemen- 
tary filling boxes in combination with the treader, or follower for 
pressing the contents into the revolving box, and the advantages 
claimed for the press are, that by the improved arrangements 
introduced, it can be operated on the ground floor, thus dispensing 
with the height of press-house found necessary with other presses, 
and effecting a considerable saving in the cost of construction, 
whilst by the method of operating the press, an increased outturn 
is obtained. 

The coal “crisis,” as it is already being generally styled in the 
daily Press, is gradually developing. is week, notices to 
terminate present contracts, and for a reduction of 5 per cent, in 
wages, will be served —_— the miners at a large number of the 
Lancashire collieries, and by the end of next week, as the making- 
= days—which vary at different collieries—come round, the whole 
of the notices will no doubt have been served. In the meantime 
the miners are holding ‘‘pit” meetings at the various collieries to 
discuss the — and a special conference will be held in Man- 
chester on Monday week, at which a decision will be come to with 

to the course of action which this district will take in the 
matter, So far as the colliery owners are concerned, there seems 
to be a very general determination to insist upon a full reduction of 
25 per cent., and at the various meetings which have been 
held there has been a practically unanimous feeling expressed. 
A good ‘many of the colliery owners are quite indifferent 
as to whether there is a strike or not, and as some 
of them have very large stocks, a temporary stoppage of the 
pits would probably be rather we!come than otherwise. So far as 
the men are concerned, they are generally expressing a strong de- 
termination not to accept the reduction ; but it is not unlikely some 
sort of a compromise will be offered. So far, the probability of a 
more or less general strike has not produced any appreciable effect 
in the coal trade in bringing about any materially increased de- 
mand, all descriptions of round coal continuing much the same 
drug upon the market, and pits are still working not more than 
three days per week, Here and there a little extra inquiry is 
reported, and colliery proprietors are perhaps less disposed to 
quote low figures to clear off surplus supplies, but Ills. re- 
mains about the average figure for best Wigan Arley, &s. 6d. 
to 9s. for Pemberton four-foot and second qualities of Arley, 
7s. 6d. for common round coal, with steam and forge coals 
obtainable at 6s. 3d. to 6s. 6d. per ton. ere there is any 
increased pressure, it is chiefly for engine classes of fuel, which have 
been scarce for some time past, owing to the very limited production 
of slack, but even for these prices are not more than firm at fully 
late rates, burgy averaging 6s. 3d. to 6s. 9d., best slack 5s. 3d. to 
5s. 6d., with some special sorts fetching 5s. 9d., medium, 4s. 6d. to 
4s. 9d., and common, 3s. 9d. to 4s. per ton. 

The shipping trade remains without any improvement whatever. 
Ordinary descriptions of steam coal, delivered at ports on the 
Mersey, continue excessively low, owing to competition from other 








districts, 7s. 6d. to 7s. 9d. being about the average figures for 
delivery at. the Garston Docks, or the High Level, Liverpool. 

Barrow.—There is «very quiet tone in hematite pig iron, and 
the business which has been done during the week is on a small 
scale, representing only a few orders and only a limited tonnage of 
metal. The demand is quiet on both home and foreign account, 
and the inquiry from continental and colonial sources is very quiet. 
Prices show a slight decline, being 3d. per ton lower on the week, 
warrant iron sellers being quoted at 44s. 9d. net cash, and buyers 
at 443, 7d. Makers still quote 46s, 6d., net f.o.b., for parcels of 
mixed Bessemer Nos. Stocks show no variation during the week, 
and stand at 63,811 tons. Makers also hold some stocks, but they 
do not represent a heavy weight of metal. 

Iron ore is quoted at 8s. 6d. to 10s. 6d. per ton net at mines, but 
there is only a small business doing. The mines are very indiffer- 
ently employed. 

In the steel trade a rather better tone is reported, and orders 
are coming to hand more freely in some branches. A few orders 
for heavy steel rails have been booked, but in light rails nothing is 
doing. Heavy rails are quoted at £3 16s, per ton, and prices are 
very firm, and are likely to advance, Tin-plate bars are in fair 
inquiry, and there is a good output at the Barrow mills. 

Steel shipbuilding material is in very quiet request, and nothing 
whatever is being done in angles or plates, but local makers are 
fairly employed on heavy steel castings, which are chiefly for ship- 
bnilding purposes. In the Siemens-Martins department generally 
there is a very quiet tone, and most of the mills are idle. There is 
not much prospect of a revival of activity in any of the depressed 
branches of the trade for some time to come. 

Shipbuilders and engineers are in receipt of no new orders, and 
it is not probable any new contracts will be secured for some time, 
as the inquiry is very small, and competition exceedingly keen. To 
secure orders under the present conditions necessitates builders 
facing a loss. The new steam yacht built for Lord Ashburton by 
the Naval Construction and Armaments Company left Barrow this 
—_ for Cowes, She is one of the most magnificent steam yachts 
afloat. 

The coal and coke trades are depressed. Coal is in limited con- 
sumption by manufacturers and shipping, and also on domestic 
account. Coke is in limited consumption, use so many furnaces 
are out of blast. East Coast qualities are queted at 16s. 3d. to 
17s. per ton, delivered at West Coast furnaces, 

Shipments compare favourably with last year. The exports 
during the week of pig iron and steel amounted to 17,657 tons 
from West Coast ports, comparing with 7579 tons in the corre- 
sponding week of last year, an increase of 10,078 tons. The total 
of metal exports this year so far represents 152,862 tons of pig 
iron, and 239,404 tons of steel, comparing with 192,229 tons of pig 
iron, and 166,557 tons of steel in the corresponding period of last 
year, being a decrease of 39,367 tons of pig iron, and 72,847 tons of 
steel. Freights remain at a low and unremunerative rate. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE wages question in the coal trade is the one subject of con- 
versation in business circles, The outlook at the present moment 
is most discouraging. The miners’ leaders resolutely oppose any 
reduction, and the coalowners express themselves more determined 
than ever to bring the wages in Yorkshire and Midland districts 
more on a level with those of Northumberland, Durham, and South 
Wales. It is stated in mining quarters here that the leaders intend 
to oppose the levelling down policy by the doctrine of levelling up 
—in other words, that par ook of wages being reduced 25 per cent. 
in Yorkshire, Derbyshire, Lincolnshire and adjoining counties, an 
effort will be made to bring outon strike the northern miners, with a 
view to raise their wages to the Midland standard. In the mean- 
time the demand for coal continues as languid as ever, both for 
household and manufacturing purposes. Silkstones are at present 
quoted from 9s, 3d. to 9s. 9d. per. ton, in some cases 10s, being 
realised. Barnsley house makes from 8s. 3d. to 8s, 9d.; other 
qualities ranged from ls. to 1s. 6d. per ton lower. In steam coal, 
Barnsley hards are from 7s. 6d. to 8s, 3d. per ton; other qualities 
about 9d. per ton less. Gas coal is dull at from 7s. 6d. to 8s.; 
a aaa fuel 5s, to 5s, 6d. ; small coal from 2s. 6d. per ton 
upwards, 

= little more activity is reported in the iron and steel industries, 
consequent upon an improvement in pig iron prices at Birmingham. 
Increased firmness in hematites, though it has not altered the 
quotation, is taken as evidence that the trade of the country is on 
the verge of improvement. Bessemer material is in fair demand at 
£5 7s. 6d. to £5 12s, 6d. for billets ; Siemens-Martin is at from 
£5 15s. to £6 per ton. 

Messrs. Davey Brothers are completing the erection of new 
boiler works, which have cost close upon £8000. The Suffolk 
Works, Suffolk-street, the property of Messrs. Thomas Turner 
and Co., — manufacturers, have been purchased, with the 
old-established business, from Mr. Thomas Turner, J.P., by Messrs. 
A. J. and Wilfred Hobson, of the well-known scissor establishment 
in Arundel-street. 

The most interesting event of the week since my last letter has 
been the annual meeting of John Brown and Co., Atlas Steel 
and Ironworks, Sheffield. Mr. J. D. Ellis, the chairman of the 
company, made a most important statement with regard to armour 
plates. His experience extends over a period of thirty years, and 
covers everything that has been done since Sir John—then Mr.— 
Brown improved upon the French system of hammering iron plates 
by rolling them. First there were the thin iron plates, succeeded 
by very thick ones, and these in their turn followed by compound 
—that is, steel-faced with an iron backing. Compouud plates have 
held the field for a long time, and been of immense service to the 
fleets of the world and the business of Sheffield. Now their turn 
has come to be superseded by steel. Mr. Ellis, who is himself 
the inventor and patentee of the compound plate named after him- 
self, states that the directors had been anticipating this change, and 

reparing for it for four or five years. He frankly told the share- 
Cakes that the compound system must now be regarded as at an 
end, having been superseded, not by the ordinary steel plates, but 
by a considerable improvement in the production of them. He 
described the new me in this way:—It was simply a good 
quality of steel forged and rolled into the size required ; the plate 
was then put into a converting furnace, and the front of it was 
charged with carbon to a considerable extent, as much as 1 per 
cent. on the outside, and extending into the plate an inch or more. 
So far this had been done before, but the system now adopted 
went a stage further. The plate, after being converted on 
the front, was heated again, and a jet of water suddenly — 
so that it was hardened just as they would harden a tool. By this 
process, Mr. Ellis states, ‘‘most magnificent plates” had been 
made, so tough, in consequence of the high quality of the steel, 
that they did not crack, and at the same time so exceedingly hard 
at the surface that they broke up the shot directed against them. 
The management of John Brown and Co, could not shut their eyes 
to the fact, and therefore decided to adopt the new system. Mr. 
Ellis was able to tell the shareholders that in consequence of a 
patent previously in the hands of his company, they had been able 
to make arrangements with the Harvey Steel Company which gave 
them an important advantage in the manufacture of these plates. 

Mr. Ellis also mentioned that the ‘‘ Hamilton” me, 
which had proved one of the finest ever undertaken for Sheffield 
armour-plate makers, came to an end at the close of last year. 
At the Cutlers’ Feast last November, Lord Brassey, who represented 
the Government, intimated that there would soon be a ‘‘ Spencer ” 
programme. Mr. Ellis is afraid it wili not be as gud as the 
‘*Hamilton” programme, and it has certainly been a long time 
coming out. During the interval, the Sheffield firms have had 
little or nothing to do in the armour-plate department. It is 
se however, that this programme cannot be much longer 
delayed. 





Two of the specialities of the Atlas Works have been making 
substantial . These are the Purves fiues and the 
Serve tubes. itherto these tubes have been dye made in 
Glasgow by Messrs. Stewart, but John Brown and Company are 
now erecting plant of their own in order to complete these articles 
at their Sheffield establishments. 

The silversmiths are exercised over the sudden fall in silver 
caused by the action of the Indian Government and the anticipated 
repeal of the Sherman Act. Silver was as low as 2s. 10d. per ounce 
this week—the lowest price ever recorded. In June, 1890, it was 
3s, 10d. per ounce, and in September it had risen to 4s. 6d. per 
ounce. It has steadily declined ever since, falling 44d. per ounce 
in one week. 

Mr. Benjamin Folsom, the retiring United States Consul, enter- 
tained his friends to luncheon on Tuesday, ‘‘ Independence Day.” 
The Mayor, Master-Cutler, and all our leading men were present. 
Mr. Folsom is to be the guest of the ag people here ata 
banquet next Tuesday. His successor, Mr. Bedle, is expected at 
the end of this month. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


It is unfortunate that when the iron and steel trades were show- 
ng such a decided upward movement, and all seemed fair fora 
return of prosperity, there should have arisen circumstances 
extraneous to the industry, which have led to a lull in business 
and displaced the sanguine feeling by one of uncertainty. It has 
been mainly the silver crisis which has brought about the change. 
All the stock markets have been so disorganised, at home and 
abroad, that speculators in iron have become alarmed, and have 
made haste to realise, with the result that prices have dropped, 
and buyers have ceased to be anxious about purchasing. us 
this week there have been more sellers than buyers. Added to this 
source of disquietude we have a slackening of the exports, and 
there is also the threatened dislocation of business which must 
follow the threatened strike of the colliers connected with the 
Miners’ Federation, who are asked, for the first time since the de- 
pression set in, to submit to a reduction of wages. The stoppage 
of operations may not extend to the collieries of this part of the 
country, but both Northumberland and Durham are now affiliated 
with the Federation, and if the executive of that organisation calls 
upon them to cease work, they cannot object, though they are 
not asked to submit to any reduction. On account of these 
untoward circumstances, pig iron has been offered more freely for 
sale this week than for a considerable time past, not by makers, 
however, for they have plenty of orders booked, but by middle- 
men and speculators, wie think they may as well secure their 
profits. Owing to this action makers’ iron has fallen 3d. per ton 
this week, but producers themselves have not reduced their 
quotations, and Middlesbrough warrants have rallied somewhat, 
as the statistics of the Cleveland Ironmasters’ Association for June 
were more favourable than were expected. As exports of pig iron 
were 17,848 tons less than in May, it was estimated that stocks 
would have shown an increase of 6000 tons, according to some 
calculations, and even 8000 tons —— to others, but the 
returns report a decrease of 793 tons. Middlesbrough makers 
reduced their stock of Cleveland iron by 3026 tons, leaving 
them with 112,231 tons, and producers in other parts of the 
North of England reduced theirs 1197 tons, their stock at 
June 30th being 5473 tons. There was, however, an increase in 
the public stores of 2235 tons, and in makers’ private stores—which 
consists of iron sold to customers, for whom the makers store it— 
there was an increase of 1195 tons. Thus the total stock held was 
192,786 tons, and showed an increase for the first half of the year 
of 78,447 tons, while during the corresponding period of 1892, dur- 
ing which the Durham miners’ strike occurred, there wasa decrease 
of 214,444 tons, there being left in the district then not more than 
48,472 tons of Cleveland pigiron. As to the stock of hematite iron 
no particulars are forthcoming, though the make and shipments of 
that description of iron are given in the official returns. 

Makers have kept their quotation for No. 3 Cleveland G.M.B. 
pig iron at 35s. per ton for this month’s f.o.b. delivery, but mer- 
chants and others have been selling at 34s. 9s., but only small lots 
have been sold, for in the present uncertain state of affairs con- 
sumers think it best to buy from hand to mouth only. Cleveland 
warrants have been offered more freely, and the price dropped 
from 35s. 7d. cash—which was the top figure reached since the 
improvement set in—to 34s. 1ld., but a slight recovery has 
followed the issue of the official statistics, and the closing price on 
Wednesday was 35s. 14d. No. 4foundry pigs are somewhat scarce, 
and are quoted 33s. 9d. and even 34s., which though relatively not 
so good a rate as is paid for No. 3, is yet considerably above what 
has to be taken for Ko. 4 forge. In ordinary times the latter is 
only 6d. per ton below No. 4 foundry, and 1s. below No. 3, but now 
it is 1s, 3d. below No. 4 foundry, and 2s. 3d. below No. 3. 
But the fact is, that grey forge, though the production is not 
large, is a drug upon the market, owing to the continued 
depression in the finished iron trade, and sellers have to 
take a price which there is no doubt is unprofitable. East Coast 
hematite pig iron is 3d. cheaper than last week, 43s. 6d. per ton 
being quoted for mixed numbers for f.o.b., prompt delivery. 
Makers are exporting a good deal more of their produce than they 
did in times past; 16,000 tons having been exported last month, 
and 24,000 tons in May. 

The June statistics of the Cleveland Ironmasters’ Association, to 
which reference has been made above, were more favourable than 
expected. Out of 143 furnaces erected in the North of England, 
eighty-seven were in operation at June 30th, or one more than at 
the end of May; the Clay-lane Iron Company having blown- 
in a furnace to produce Cleveland iron. Of these eighty- 
seven furnaces, fifty were producing Cleveland pig iron, and 
thirty-seven hematite, &c., pig. The production of Cleveland 
iron in the North of England in June was 117,090 tons (3426 tons 
less than in May), and of hematite, &c., 108,044 tons (decrease 
5488 tons), the total output of pig iron being 225,134 tons (decrease 
8914 tens). Of the above-named 117,090 tons of Cleveland pig iron 
made in the North of England, all but 15,474 tons were made by 
Middlesbrough furnaces. The decreased production is more 
apparent than real, for it must be remembered that June was a 
day —— than May, and the actual rate of production was main- 
tained, 

As regards shipments during June they were fully on average, 
though much less than in May, when they were extraordinary. 
From Middlesbrough, the pig iron exports were as under for June 
compared with the months named :— 


Coastwise. Foreign Total. 

Tons. Tons. Tons. 

June, 1893 .. 41,011 40,335 81,346 
May, 1893 .. 85,085 64,109 99,194 
June, 1892 .. 8,534 23,160 .. 31,694 
June, 1891 .. 43,375 34,669 . 78,044 


During the half year, 212,337 tons have been shipped coastwise, 
and 222,676 tons foreign, total 435,013 tons, against 295,618 tons 
in the first half of 18 The exports to Russia and Italy show 
remarkable increases, Russia having had 26,717 tons this year, as 
a with only 215 tons in the first half of 1892, and Italy, 
28,919 tons against 5630 tons. 

There is nothing new to report in the finished iron trade, business 
being very bad, and there is no sign of any reopening of the 
closed works. Buyers have wanted steel and not iron, and the 
latter has been neglected. Iron ship plates and angles could be 
bought at £4 12s. 6d., less 24 per cent. f.o.t., and boiler plates, 
£5 12s. 6d., less 24 per cent. f.o.t. The depression is not quite so 
intense in the bar department, and a few fair orders have been 

laced, but consumers can still buy common bars at £4 17s. 6d., less 
24 per cent. f.o.t. Steel manufacturers are well supplied with 
work. The price of steel ship plates is firm at £5 2s, 6d., less 24 
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ad cent., and of boiler plates £6 2s. 
emand is well maintained, because ship 
orders for new vessels, and do not hesitate to buy their materials, 
as they do not expect plates and angles tobe cheaper. Angles are 
£4 15s., less 24 per cent. f o.t. The steel rail mills are well occupied, 
and their price for heavy rails is £3 17s, 6d. net, but a little less 
might be taken. 

 Skerne Steel and Wire Company has been formed, with a 
capital of £15,000, in £5 shares, to take over the Skerne Ironworks 
at Darlington, and to :manufacture steel hoops, strips, nut, bolt, 
and rivet steel bars, nails, nuts, wire rods, and all kinds of iron 
and steel for engineering purposes. 

es sy oe and marine engineers are better off, and will have 
a fairly busy autumn in this district, but locomotive engineers are 
hardly so well employed, and the North-Eastern shops are running 
short time. The bridge-builders have done well all through the 
depression, having had a good deal of work for India as well as for 
home customers. 

The quarterly market of the North of England iron and allied 
trades is to be held at the Royal Exchange, Middlesbrough, on 
Tuesday next. 

A fire occurred on Monday at the store-room of the Way and 
Works Department of the North-Eastern Railway, at Hopetown, 
Darlington, doing damage to the extent of between £4000 and 
£5000. No workmen had been near the place from the previous 
Saturday, and it is believed that the disaster was brought about by 
the great heat. 


+» less 2: r cent., and the 
hipbuild 3 Pe tinue to book 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE firmness which marked the business in the pig iron market 
was succeeded by a feeling of depression towards the end of last 
week, and prices of Scotch warrants, which had been over 42s., re- 
ceded to 41s. 3d. cash. There has since been a steadier feeling, 
but with a small business, up to 41s. 6)d. cash. For Cleveland 
iron there is a quiet demand at easier rates, and hematites are 
also nominally cheaper. 

The prices of makers’ pig iron are as follows :—G.M.B., No. 1, 
42s. 6d. ; No. 3, 41s. 9d.; Carnbroe, No. 1, 43s. 6d.; No. 3, 42s. 6d.; 
Gartsherrie, Clyde, and Calder, No. 1, 47s. 6d.; No. 3, 44s. 6d.; 
Summerlee, No. 1, 48s.; No. 3, 45s.; Langloan, No. 1, 53s. 6d.; 
No. 3, 45s.; Coltness, No. 1, 53s. 6d.; No. 3, 47s.; Glengarnock, 
at Ardrossan, No. 1, 48s.; No. 3, 43s. 6d.; Dalmellington, No. 
1, 45s.; No. 3, 43s.; Eglington, No. 1, 44s.; No. 3, 43s.; Shotts, 
at Leith, No. 1, 5ls.; No. 3, 48s.; Carron, at Grangemouth, No. 
1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish portsin the past week were 
5603 tons, com with 4872 in the same week of 1892. The 
United States took 35 tons; Australia, 325 ; Germany, 305: India, 
225; Canada, 220; Belgium, 62; South America, 103; France, 
110; Italy, 566; Russia, 255 ; Holland, 375; other countries, 50; 
the coastwise shipments being 2972 tons against 1744. 

There is no change in the number of furnaces in blast, which is 
seventy-one compared with seventy-six at this time last year. One 
furnace has, however, been taken off ordinary and placed on 
hematite, and there are now forty-five making ordinary and special 
brands, twenty-four hematite, and two basic iron. 

There is a steady feeling in the steel trade, with if anything a 
little more doing. Several firms continue to work from hand to 
mouth, while others have fair contracts on hand. As regard prices 
makers are at present pretty well sat'sfied if they can manage to 
avert a decline. Merchants are reported to have been buyin 
below makers’ quotations several shillings per ton for Prom | 
delivery. At the moment costs are rather increased owing to dearer 
fuel, in cases where coal contracts with colliery owners were not 
entered upon some time ago. 

The sheet trade is not quite so active as of late. Indeed, orders 
are now difficult to obtain. There is no material change in prices, 
which are quoted on the basis of £7 5s. for sing!es, less 5 »-r cent. 

A fair business is being done in tubes. The smalicr iuwakers have 
been filling their order books with miscellaneous lots, and the 
outlook seems to be promising. 

The bar iron trade shows little alteration of moment. The 
works are in most instances moderately employed, and no pressure 
is expected before the holidays at least. The lowest grade of 
common bars is quoted £5 per ton, second e £5 5s., highest 
grade £5 7s. 6d., best bars ranging up to £5 17s. 6d., all less the 
usual 5 per cent. discount. The extra demand for unbranded iron 
01 behalf of India, noticed a few weeks ago, has been checked by 
te silver question. Merchants do not appear to be at all certain 
whether the Government of India vill be able to maintain a settled 
vilue for the rupee. The fact that the Government has been 
obliged to sell, within the last few days, telegraphic transfers 
b2low the fixed rate of 1s. 4d. per rupee, has had an unfortunate 
influence on the market. Merchants are inclined to refrain from 
entering into further commitments until they see what is likely to 
be the outcome of the matter. 

The iron and steel manufactured goods shipped from Glasgow 
in the past week embrace locomotive engines, worth £7350; 
ol £18,620: steel goods, £4160; and general iron goods, 

16,760. 

In the course of the past month 29 vessels were lannched from 
Clyde shipyards, measuring 22,727 tons, compared with 30, of 
36,424 tons in June last year. The output of the six months 
embraces 132 vessels, aggregating 121,700 tons, against 164, and 
185,805 tons in the corresponding period of 1892. 

There is a very firm coal market, mainly on account of the con- 
tinued restriction of output. Merchants are keeping aloof from 
shipping business, because prices are too high relatively to those 
current in other districts. The near approach of the annual trades’ 
holidays, which begin next week, has also been interrupting 
business. Prices are firm ; the current rates at Glasgow harbour 
being as follows :—Main coal, 6s. ; splint, 6s. 9d. to 7s. ; ell, 7s. to 
7s. 3d. ; steam, 7s. Yd. to 8s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE visit of the Naval Architects to Cardiff is to be signalised in 
various ways, including a reception by the Marquis of Bute, and 
another by the Corporation. There is also an arrangement being 
made by which the improved water-way connection between Cardiff 
and the Midlands will be inspected. It is proposed that the visitors 
start from Cardiff to Sharpness, pass along the Berkeley Canal to 
Gloucester, and thence by Severn to Worcester. 

As the Glamorganshire canal is to be a link in the water-way 
connection with the industries of the ‘‘ Hills,” it will be well to 
note the method adopted for securing the banks of the Berkeley 
Canal against the action of the steamers. 

The condition of the iron and steel works of Wales has been 
forcibly shown this week by the issue of the annual report and 
balance sheet of the Tredegar Company. This, coming close 
upon the official statements of the Ebbw Vale Company, has 
awakened marked interest. The directers state that in view of 
the serious loss incurred by the manufacture of steel, they have 
been compelled to suspend operations in that department, but 
that the plant and machinery were being kept in an efficient 
condition. 

The working of existing contracts has been attended with loss. 
The quantity of coal sold, on the other hand, has been larger than 
has been the case for some time past, and this has enabled them 
to lessen the cost of production, while the stoppage of the works 
had been followed by large economies, which would be shown in 
the future operations of the company. After paying £12,816 7s. 11d. 
for interest on debentures, and other loans a charges, there 


still remained a debit of £7752 15s. 7d. to profit and loss account, 
which amount it has been decided to write off from the reserve 








and depreciation fund. This fund now stands at £48,971 10s. 11d. 

The Rhymney Iron and Steel Works form the subject of a good 
deal of local comment, and ———, are being made by share- 
holders to induce a restart. In the face of the existing depression 
such a course would inevitably lead to inc losses, e whole 
of the energy of the company is now devoted to the coal and kin- 
dred industries, and it is evident by the wide radius of the com- 
pany’s a that a fair amount of trade is being done. Until 
the revival of the rail trade, it is not likely that any restart will be 
made. Cyfarthfa works are simply dependent upon steel bar for 
tin-plate works. Dowlais has also a bar trade, and is occupied with 
home rails, two cargoes going this week to Highbridge. 

There is also another fact of ill augury to local works. Of late 
there has been an increased quantity of pig iron sent into Wales. 
This week large quantities came in from Ulverston, Millom and 
Middlesbrough. Swansea also imported 424 tons. Prices of iron 
and steel manufactures generally are now manifestly at the 
bottom. Heavy rails were quoted on ‘Change, Swansea, this week 
from £3 15s., light, from £4 12s. 6d. The fellowing are the latest 
quotations:—Glasgow pig, 41s.54d.; Middlesbrough, 34s. 10d. ; hema- 
tite, 44s. 7d.; Welsh bars from £4 15s. Sheets: Steel, £7 to £8; iron 
£6- 10s. to £7 10s. Bessemer bars from £4 7s, Siemens from 
£4 10s, 

Tin-plates remain unaltered, and the dropped price, now under 
12s. for Bessemer cokes, remains. Siemens, coke finish is selling 
from 12s, The outlook remains unaltered, average business doing 
with the United States and with Russia. Make and export last 
week were very little different, the shipments of plates having 
been 97,173 boxes, and make, 95,491 boxes. Stocks now stand at 
198,711 boxes. 

The steam coal trade remains brisk, and large Sane are 
going on. The Cardiff total for last week was 275,251 tons, of 
which the Bute Docks total was close upon 142,000 tons. Barry and 
Penarth keep up a vigorous shipment; Swansea total was 25,711 
tons. Newport a fair average. Prices appear to have got intoa 
settled state, and it is now confidently hoped that the next audit 
may declare an advance. It is fully thought that, for the time, 
unless trade should take an adverse turn, the reductions are ended. 

The campaign of the Federationists continues, and a great deal 
of effort and ratification of the sliding scale have been indulged 
in without, to all appearance, moving the mass of the colliers. 

The latest prices at Cardiff Exchange are as follows :—Best 
steam, 10s. 3d. to 10s. 6d.; seconds, 9s. 3d. to 9s. 6d.; inferior, 
8s. 6d. to 9s. 3d.; small, 5s. 6d. 

House coal shows no improvement, and prices remain: best, 
from 10s.; Rhondda, No. 3, from 9s. 9d.; brush, from 7s. 9d.; 
small, 6s. Tolerable activity continues to mark the patent fuel 
made both at Cardiff and Swansea. Coke is unchanged, and pit- 
wood remains the same, the demand being ordinary. I am 
to note that the Rhymney Iron ny thanks to its coal 
track, announces a dividend of 1 per cent. The mineral returns on 
the Taff Vale Railway are encouraging. 

The state of things in the Forest of Dean coalfield is anything 
but satisfactory. e men have made overtime to 7 ope! the 
notice, which was issued by the coalowners, to the 28th of July 
instead of the 8th. This has been refused, but meetings are being 
held which may be successful in averting a stoppage. 

In the Amman valley there is a good deal of distress consequent 
upon the stoppage of collieries. This week notice was given at the 
Amman Valley Colliery, Garnant, to end in twenty-eight days, 
and another, it is understood, is likely to follow, consequent upon 
depressed trade. 

e question of a further development of the anthracite coal- 
field, which is within easy range of Milford Haven, is again coming 
to the front, and it is stated that the syndicate of capitalists to 
whom I have previously referred will shortly ‘‘ show signs.” 

The electric lighting of Cardiff promises soon to be an 
accomplished fact. Work is being vigorously continued, and as 
early a date as October next is named as likely to see the centre of 
the town lit. This week the mayor laid the memorial stone of the 
electrical station on Canton Common. 





More railway sch in tion with Wales are talked about. 
One is, that the Severn and Wye and Severn Bridge Railway Com- 
ing a sch to form a short connection cia 





n' D ti 
Railevorth to the Midland and South-Western Junction Railway 
at Cirencester; and the Metropolitan from its Oxford extension 
contemplates a move westward to Bristol ri@ Malmesbury, at 
which a junction would be formed from a South Wales connection 
vid Thornbury, thence ri@ the Old Passage, and linking Chepstow 
on to Newport, next to Cardiff, by the Rhymney river route, on to 
Liantrissant and Cowbridge over the Taff Vale, and by Vale of 
Glamorgan to the new ear docks at Port Talbot, forming a 
junction there with the Rhondda and Swansea Bay. 

With a long assured “life” of the best coals for a number of 
years, Wales promises soon to be more looked after by railway 
authorities. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DurinG the past week there has been very little business done 
on the iron markets in this country, and there are, as yet, no indi- 
cations of a better state of things in the immediate future. In all 
branches of the iron trade demand is slack, and the depression in 
price seems to be increasing. With the keen competition brought 
about by the large supplies upon the market, there are really no 
list rates, concessions being easily obtainable. 

It is reported from the Silesian iron market that the extremely 
quiet tone of former weeks has not yet improved. Indeed, iron- 
masters are entertaining but little hope as to a speedy improve- 
ment in the trade, and are inclined to look upon the present state 
of things as altogether discouraging. The prices got are generally 
below the cost of production. ring the week now passed some 
branches of the malleable iron trade have been — well engaged 
on orders that had been coming in from abroad. e steel trade, 
on the other hand, is but weakly occupied, the demand for railway 
requirements leaving much, or rather everything, to be desired. 
Foundries and machine factories are tolerably well employed just 
at present, and so are the wire mills. 

n Austria-Hungary there is a fair activity noticeable in most 
branches of the iron industry, demand being steady, though not 
brisk. There is much doing in the building line; in the Hungarian 
capital Budapest, especially, girders and general structural 
material meet with a very lively inquiry. The shipbuilding and 
engineering branch is also satisfactorily occupied, and there are 
more orders holding out for the Donau Steamboat Company, as 
well as for the Hungarian State Railways, so that a regular 
activity will be secured to the shops and factories for several 
months to come. Prices, unfortunately, leave little profit. At a 
late tendering for 350 wagons for the Austrian State Railways, 
three of the largest firms in Austria submitted offers at prices 
which were no me agg a below fn of a, 
epecially Belgian, firms. In emia the iron business is pretty 
lively, at ces far as girders and machines are concerned ; bars, 
on the other haad, being a trifie neglected, and where large orders 
are concerned, very weak in quotation. Wire and wire nails are 
brisk of sale, and prices reported as firm. For all descriptions of 
plates and sheets a good inquiry is coming forward. Last week's 
official quotations were as follows :—Bars, 111fl. to 115fi.; oe, 
102f. to 105fl.; axles, 270f1.; Styrian axles, 290f1.; wire, 142f1.; tin 
sheets, 295f1.; old rails, 56f. to 65fl. per ton. 

Since previous letters, the situation of the Frenchfiron market 
has not changed, and may be regarded as pretty satisfactory, 
comparatively s ing. Demand and sale, t ong Rater have 
hitherto been fairly steady. Some works have obliged to 
restrict their output on account of a great scarcity of water ; it is 
very probable that this involuntary limitation of make has = 
vented prices from moving in a down direction, as they 
threatened to do some weeks ago. Upto date, merchant bars have 





been quoted 155f. p.t., and girders 165f. p.t., with the usual reduc. 
tion of 0°50f. for orders above 100 kilogrammes. In the Haute- 
Marne district the iron business is rather more quiet. The price 
for bars No, 2, mixed lots, is 145 to 150f. p.t. A slackening-off in 
activity is reported from the wire mills, and wire nails are strongly 
depressed in price. In the Ardennes the iron market shows ie 
more firmness and prices are steady, with an upward tendency 
here and there. Scrap iron is brisk of sale at 65 to 70f. p.t. In 
the Loire district, pig iron is well maintained, and the larger works 
do not sell their iron below 80 to 100f. p.t. 

There is much quietness noticeable in the Belgian iron trade, 
The amount of work in hand is very small, and cannot take long 
to complete and deliver, and unless an improvement should set in, 
which is not at all likely, there will be limitations of make and 
even damping down of furnaces in many quarters. The Société 
Nationale des Chemins Vicinaux Bruxelles has invited tenders for 
the supply of 129 wagons and railway roiling stock. Belgian trade 
in iron and coal during the first five months of present year is 
shown by the following:—Import in coal was 567,875 t., against 
607,415 t. in the year before; in coke it was 101,241 t., against 
80,036 t. in the — year ; steel rails, 6185 t., against 5905 t.; 
iron ores, 730,019 t., against 715,925 t.; different sorts of manu- 
factured iron, 3289 t., against 3147 t.; pig iron, 48,988 t., against 
43,126 t.; scrap iron, 7382 t., inst 9144 t.; iron wire, 2410 t., 
against 2055 t.; hardware, 4852 t., against 4171 t. Export was: 
In artificial coal, 196,320 t., against 127,217 t.; coke, 399,045 t., 
against 400,949 t.; coal, 1,701,373 t., against 1,672,448 t. Rolling 
material, t., against 9745 t.; machines, 9308 t., against 9520 t. ; 
iron ore, 75,577 t., against 104,512 t.; steel rails, 13,460 t., against 
23,135 t.; steel manufactured goods of different sorts, 5765 t., 
against 3452 t.; iron plates, 25,053 t., against 20,854 t.; iron manu- 
factured is, 52,440 t., against 7033 t. 

Rhenish- Westphalian iron industry has been much influenced by 
the trouble and uncertainty which the elections have ca in most 
parts of this country, and, consequently, but little business has been 
done during the week now past. Inland ores are in limited request, 
and reports from the Siegerland as well as from Luxemburg- 
Lorraine state the business done to be most unsatisfactor 
especially with regard to prices, For spathose iron ore M.7 to 786 
x is given: roasted do., M. 10 to 11 p.t.; minette fetches 

. 2°40 to 3°20 p.t., according to quality. ere has been next to 
no inquiry coming in for pig iron last week, prices remaining low, 
with a slightly decreasing inclination ; stocks show an increase here 
and there, which is only natural considering how little is bought. 
Statistics show the total production of pig iron in Germany during 
month of May to have decreased against last year by just 9000 t. 
With regard to prices, spiegeleisen, 10 to 12 p. c. grade, is paid 
with M. 51 p.t.; while foundry No. 1 stands at M. 44 to 44°50; 
No. 3, M. 41 to 42 p.t. at works. Siegerland, good forge quality, 
fetches M, 42 p.t.; hematite, M. 62 to 63 p.t.; foundry No. 1, M. 
62 ; No. 3, M. 53; basic, M. 43 ; German Bessemer, M. 49; Luxem- 
burg forge pig, M. 41 to 42 p.t.. The finished iron department is 
insufficiently occupied, bars being in particularly poor request at 
d ing tations, while girders, though weak in price, meet 
with a tolerably good demand. In hoops, no change can be noticed 
since previous report. Some of the larger plate mills have been 
in pretty regular employment, but the peeeer gent of both the 

late and the sheet mills state the number of orders coming in to 
decreasing from week to week. The irregular activity at the 
foundries and machine shops continues. The wagon factories will 
receive employment by an order for 400 load wagons, which is to 
be given out by the Hessian Ludwigsbahn. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 120 to 122°50; angles, M. 127 to 130; girders, 
M. 87°50 to 95 froe Burbach; hoops, M. 130 to 137°50; billets in 
basic and Bessemer, M. 85; heavy pete for boiler-making 
Rerpssee, M. 150; tank do., M. 140; steel plates, M. 140; tank do., 

. 130; sheets, M. 140 to 145; Siegen thin sheets, M. 122 to 130. 
Iron wire rods, common quality, M. 120; drawn wire in steel 100, 
in iron 125; wire nails, M. 127; rivets, M. 148 to 150; steel rails, 
M. 112 to 115; fish-plates, M. 87 to 110; steel sleepers, M. 106; 
— sets of wheels and axles, M. 270 to 280; axles, M. 220; 
steel tires, M. 215 to 230; light section rails, M. 95 to 100. 

French import during the first five months of present year was 
1688 million francs against 2189 million francs during the same 
period last year, and export amounted to 1425 million francs 
against 1430 million francs last year. 














AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 30th, 1893. 

ADVICEs from Pittsburgh, Chicago, and Cleveland to-day indicate 
dulness in all branches of the iron trade, although consumption 
continues at maximum limits. Prices are firm under a limited out- 
put fur the next two or three weeks. Furnace production is slowly 
declining. Mills will be quite generally idle for the next two or 
three weeks. The w: question has been and still is the absorb- 
ing topic in Western Pensylvania. Chicago markets are active for 
nails, sheets, bars, wire, and wire rods. e eastern markets are 
doing well. Prices are very low for both crude and finished pro- 
ducts, Locomotive and car builders have booked large orders this 
week, and inquiries are on the market to-day for 20,000 tons rails 
in small lots, Plate and structural mills are full of orders for the 
summer. General trade conditions are good, but a tight money 
market is creating much apprehension. 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Archibald Finnie, which has been recently built by 
Messrs. Fleming and Ferguson, Paisley, to the order of Messrs. 
Archd. Finnie and Son, Kilmarnock, for their coasting trade, went 
down the river yesterday for loaded trial. Her dimensions are 
175ft. by 26ft. tin. by 13ft., and she is fitted with a set of the 
builders _— quadruple expansion engines to indicate 850-horse 
power. e machinery worked splendidly, and the trial was in 
every way satisfactory to the owners and party on board. 

Messrs. Fleming and Ferguson, shipbuilders and engineers, 
Paisley, have received an order from the Port Commissioners of 
Calcutta, through Mr. Duff Bruce, C.E., 17, Victoria-street, 
London, for the rey of a powerful dredger similar to one 
recently construc y the same firm for the Port of Calcutta. 
She is to have dimensions 155ft. by 32ft. by llft., and to be 
capable of dredging 800 tons per hour from adepth of 35ft. She 
is to be fitted by the builders with all their most modern improve- 
ments, 

On Tuesday afternoon Messrs, R. Napier and Sons launched 
from their shipyard at Govan a steel cargo and passenger screw 
steamer for the Moss Steamship Mery oy ——— is new 
steamer has been specially designed essrs. William Esplen 
and Son, Liverpool, for the Company's Mediterranean service, and 
has been built under their inspection to class 100 Al Lloyd's three- 
decked rule on the deep frame mer nag The general dimensions 
are:—Length between perpendiculars, 320ft.; breadth moulded, 
38ft.; depth moulded, 24ft. 7in.; with a top-gallant forecastle, 
long bridge-house, and full poop. Superior accommodation has 
been provided in the fore part of the bridge-house for first-class 
passengers, and is fitted with the most modern —— for 
their comfort, while the second-class and officers 





ave hardly 
inferior accommodation in the poop. The machinery consists of a 
set of triple-expansion engines, and two single-ended boilers for a 


working pressure of 200 lb. per square inch, with the most recent 


improvements for efficiency and economy. The word being passed 
that all was ready, Miss Eleanor M. Moss cut the lashin t held 
the ship with a little mallet and chisel, and named her the 


the Rameses, After a most successful launch the vessel was 
towed up the harbour to receive her machinery, which has been 
constructed at the Builders, Lancefield Works, 
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THE PATENT JOURNAL. 
Condensed from “ oe age Oficial Journa of 


one for Letters Patent, 


ante nave teem a — the 
‘ee ani ress 0! communicat y are 
printed in italica, - 


19th June, 1898. 
036. Gas or Perro.eum Enaines, J.J. and T. 1. Day, 


oo 


12,087. Recerracies, J, W. Mackenzie,—(J. Beague, 
France.) 


12,038. ScREW-cUTTING, M. Michaeller, J. Binder, and 
F. Wiedinger, London. 

12,039. Brakes, L. Bodson, London, 

12/040, Tov, J. H. Kight, London. 

12,042. Rounpanouts, T., Walker and G. F, Alder, 
London. 

12,043. Rounpasovts, T. Walker, London. 

12,014. Burron for Trousers, &c., M. E. Pinfold, 
London. 

12,045. PropeLtinc Boats, A. Marty and R. Jannin- 
Lecomte, London. 

es. Maxine Borrte Esvevores, J. Feirabend, 


on. 
12,047. Automatic Distance Measurer, W. Gillman, 


ndon. 

12,048. Loox-ovut Apparatus for Sxips, G. H. Jones 
London. 

12,049. Wueets, G. W. Smiley and F. W. Dunlap, 
London. 

12,050. EXTINGUISHING Fires, E. Edwards.—(A. A. 
Olinchievici, Roumania.) 

12,051, Fixina Diamonps in Meat, E. Edwards.—( The 
Vereinigte Crummendorfer Quarzschieferbriiche Oclener 
und Luc, Somes. 

—, > Automatic Sprinos for Doors, Z, Leglay, 

md. 


12, st. Pe LVERISING Ores, D. Stevens and C. D. Bartle, 

12,054. Stipe VaLves and VaLve Boxes, J. Middleton, 
London, a 

— SxHor Lappers, T. Loveridge and T. Jones, 


mdon, 

12 056. Lirrinc Botts from Timper, A. Henstrom, 
London. 

12,057. Betts, L. B. Lilley, London, 

12,058. Consrructinac Camp Furniture, A. Taylor, 


mdon, 

12,059. Steam Borers, A. J. Boult.—(J. B. Spanoghe, 
Belgium. ) 

12,060. Borr_e Stoprers, H. Klincke, London, 

12, 061. Knives, R. Krohn, London, 

12,062. Friction Castor for Furniture, H. Steyskal, 
Manchester. 

12,068. Waste Preventers, J. Jones, F. T. Farrer, and 
W. W. Brown, London. 

— Prewutso of Tape Grasses, L, Havaux, 


12,065. — Tank, C. Stockwell and P. Smith, 
Manchester. 


20th June, 1898. 


12,066. Umpre.ias, E, Burke, London. 
12,067. Fire-escare, J. E. Griffith, London. 
12,068. Friction CLutTcues or Coup.ines, W. 8. Ban- 
croft, Leeds. 
12,069. Boots, A. G. Brookes.—(Z. 7. French and W. C. 
Meyer, United States.) 
12,070, Evectric Switcues, C. Richardson and E. G. 
Herbe: ‘bert, Manchester. 
12,071. PREVENTING OscILLaTION in Venicies, J. C. 
ussell, London, 
12,072. Tarcet for Lona or Suort Ranogs, E. de 
ret, Guernsey. 
12,073. Batt Vatve for Bicycies, W. T. Phillips, 
ewport, Mon. 
ne Oxstarnina Cavorine, A. Vogt and A. R. Scott, 


iw. 
12,075. Pusitic Lavatories or URINALS, J. H. Martin, 
G iw. 


12,076. Vats, J. Grime, Glasgow. 

12,077. TurnstiLes, B. Seberich, Glasgow. 

12 078, Spirat Joint for Cornice Poxes, J. 8. Bate, 
Plymcuth, 

12,079. Excitupina Dravonts, W. Walton and H. 
Medlicott, Birmingham. 

12,080. Brusn for Sweerinc Cuimyeys, J. Mullens, 
Bristol 


12,081. SECURING Brusn Hanpves, 8. 8. Hazeland, 
Cornwall. 
12,082. Apparatus for OBTAINING Power, J. Jamieson, 


Ww. 

12,088. Gearina for Cycies, T. Brumby and J. Glass- 

ford, ow. 

12,084. Apparatus for CHarcine Rerorts, W. Fiddes, 
B 1. 


ito! 
12,085. Dampinc Warp when Weavineo, J. Greenlees, 
alifax. 

12,086. Fire-Licuter, J. Smith, Halifax. 

12, "087. neers CARRIAGE LAVATORIES, F. W. Webb, 


Crew 
12,088. ‘Fasorera, H. Matzen, London. 
12,089. Tuono, J. Thompson, Woolwich. 
12,090. Pyeumatic Tires for Cycies, A. 8. Davy, 
heffield. 
12,091. Pacxino Cases, J. N. Pearson, Sheffield. 
12) 092. Gas and similar Encrnes, H. Crane, jun., Bir- 
mingham. 
12,093, Vatve for Pneumatic Tires, L. and 8. H. 
Brierley, Birmingham. 
12,094. Couptines for Suarrinc, C. W. Lancaster, 
anchester. 
12,095. MERCHANDISE Baas, J. Cairns, Glasgow. 
12,096. Spanners, A. Willis, Walsall. 
12/007. Macuinery for SPINNING Corton, T. H. Rush- 


ton, Manchester. 
12,098. Sream Generators, J. N. Se gn London. 
12099. Ozer, J. Lund, Heaton Cha) vs 
12,100. Bossins, T. Parkinson, w. Coulborn, E. H. 
Waters, and J. Palmer, Manchester. 
12,101. CycLe Rims and Tires, H. H. Waddington, 


Man 


chester. 
12,102. Boots and Suogs, A. M. Cole and J. O'Connor, 
Cork. 
12,108. Automatic Rino Ctiutcn, E. Hart, Bir- 
mingham. 
12,104. ae & for Cycte WueEts, &c., J. W. Radford, 


Notti ting’ 

12,105. — J. W. Brooks, Birming: 

12,106, Coox1na Mat, B. J. B. Mie G. Rollins, 
United States.) 

12,107. . aaesaiameneees for Frames, E. Knowles, 


md. 
12,108. “Uniromu Pives, A. F. and A. G. Beyer, 
London 
= Pacevaee’ Quorns, R. Warg and A. Lindemann, 
don, 
a an ‘Asmat Heap Gvuarps, A. de Rossi-Gallico, 
12,111. Taxarivo Diseases, A. J. Boult.—(E. J. Godman, 
United States ) 
12,112. BicycLe Frames, W. P. Thompson.—(W. Gray- 
son and L. J. Crecelius, United States.) 
12,118. Compounps for Movu.pine, J. Rowbotham, 
ndon, 
12,114. Fasrenrnes for Harness, 8. H. Haas, 
ndon. 
12,115. Tires, W. P. Thompson.—(Boukon, fils, et Cie., 
gium. 
12,116. Fun Naputna Soap, E. W. Stanton, 
mdon. 
12,117. Presses, W. P. Thompson.—(J. R. McDonald, 
United States.) 
12,118. Corres Mitus, A. J. Boult.—(Z. 0. Leinbrock, 


Germany.) 
12,119. Botrte Crosino Devices, A. W. Schroedter, 
London, 





12,120. Rerriceratinc Apparatus, M. Wauner, Bir- 
mingham. 
12,121, RerriceRatinc Apparatus, M. Wanner, Bir- 


mi " 

12,122. Lapres Sanirary Ripina Pap, A. M. Hayes, 
London, 

12,128, Crocs, V. I. Feeny.—(The Western Clock Adver- 
tising Company, United States.) 

12,124. Corsets, M. Meyer, London, 

194125. Bors and SHoes for Horses, T. Macdonald, 


12,126. Preventine Enarnes ‘ Racine,” A. V. Colston, 
on. 

12,127. aaa Sasues, F. J. J. Bagley and W. Stabb, 

12 al Gran C Case, &c., G. Houghton and J. J. Webb, 


12,129. CHain Manuracrure, J. H. Hall and D. Parry, 
London. 

12,130. Wacons, M. W. Montgomery, London 

12,181, IaonoveD Wire Rouuino MILL, H. A. Williams, 
nm 

12,132. InpicaTING VeLocipepe Speeps, J. R. King, 
mndon, 

—, Dye for Dyeinc Fratuers, &c., A. Savage, 


ndon. 
12,134. Ventitator or Cow., B. H. Budding, jun., 

mdon., 
12,185. Lirr and Force Pump, F. and J. F. Willans, 

London. 
—_, Fisn Lanpina Apparatus, A. G. D. Crawshay, 


ndon. 

12 ened IMPROVED Pocket Cork-screEw, D.C, Presgrave, 
on, 

12,138. Penno_pers, R. Sack, Ge 

12,139. TRANSFORMERS, M. ‘Hutin a = M. Leblanc, 


London. 
12,140. — SHEARING Macuines, &c., M. Ford, 
London. 

12,141. Erecrric Time Switcues, E. Tyer, London, 
124142. Evecrric Lock and BLock Apparatus, E. Tyer, 


12,148. "Vamewnan Ex.ectrric Apparatus, E. Tyer, 
on, 
12 eo nen Trarric Sarety Apparatus, E. Tyer, 


12, 145. Semmme Fiyers, J. Good, London 
12, i146. Pa PRopUCING AUDIBLE SIGNALS, H. i V. Willis, 


— oo “fonaw Stroprers for Borries, C. H. Gray, 

mn 

12,148. ARTIFICIAL Sirx, A. V. Newton.—(A. Nobel, 
France. ) 

12,149. Arracnina Tops to Cork Stoppers, J. E. 
H , London. 

12,150. CLEANING TOBACCO Pipes, J. ae London. 

12) 151. Grain Scovrers, H. H. Lake.—(0. M. Morse, 
8. Wilhelm, and J. J. Bonner, United States.) 

12,152. Grates, E. Fales, London. 

12,158. Measurina Evectric Currents, A. G. Water- 

jouse, London. 

12,154. Bewr Puates, R. R. Knights, London. 

12 155. Puzzie, P. H. Levens, Londo 

12/156. Sperm CaR Covrtinas, 'W. Betteridge, 


mn 

12,157. _—_— Apparatus, A. Buzenac, London. 
12,158. InDIA-RUBBER SHoes, C. Maret, London. 
12,150. Morsrextso Fvour, A. Meisel and L. Zeyen, 


12,160, Screw-cuttino Latues, J. Cannadine and W. 
J. a London. 
12,161. Propuctnac Motive-power, E. W. Beech, 


on, 
12,162. Topacco Pipes, A. K: piaaden. 
12) 168, Topacco Pipes, J. C. ps, Lond 
12,164. Axes, G. G. M. Hardingham.—(C. v.. Hubbard, 
United States. ) 
— Axes, G. G M. Hardingham.—{J. Taylor, United 
tates. 


12,166. Kyitrep Ripinc Breecues, &c, M. Clauss, 


mdon. 

12,167. Testinc Speeps of Cycies, W. 8. Simpson, 

London, 

12,168. Matcues, C. M. Bowman, London. 

12,169, Casu Reoisterixa, J. T. Hicks, London. 

12,170. OpeRaTING Pressinc PLuncerR for Brick Ma- 
cuines, J. C. Anderson, London, 

12,171. Boor Protectors, F. Davison, G. J. Davison, 
L. B. _ R. L. Williams, G. A. Cunningham, 
and A. 8. Wily, London. 

—. Pweumatic Tires for WHEELS, G. A. Macbeth, 

ndon, 


2let June, 1898, 


12,178. Keepinc Nuts from becoming Loose, J. Ford, 
ymouth, 
12,174. Rorary Macuinery, E, J. Warmington, Essex. 
12,175. Makine Mats, &c., J. Whitfield, Newcastle- 
on-Tyne. 
12,176. Lerruce Tier, E. 8. Fardell, Hampshire. 
a for CLippine ANIMALS, A. Martin, 
ndon, 
12,178. KeyvHoLe Puates, G. J. Moschos, London. 
12,179. PNeumatic Tires, A. M. Glass, London. 
12,180. VaLve Stoppers for Bort.es, W. Henderson, 
Carlisle. 
12,181. Preumatic Tires, J. W. Hall, Birmingham. 
12 182. Heatinc Water, 8S. H. Wright, Liverpool. 
12,188. Gas Motor Enornes, J. Hamilton, Not- 


ngham. 
12,184. Gas and Liquip Meters, R. W. Brownhill, Bir- 
mingham. 


12,185 Rune Sasx Lirts, W. H. Rooke, Birmingham. 

12, "186. EXBAUST Pipes, C. Wicksteed, Ketter tering. 

12,187. VELocIPEDE Sappies, J. C. Meredith and J. 
‘Ay Iward, Coventry. 

12, 188. Tire Prorector or Guarp for VELOCIPEDEs, 
&e., W. Barber, J. A. Tilleock, and W. D. Conning, 
London, 

12,189 Pocke: Book for Paper Money, W. Garnett 


12,190. Teat Cups for MILKING Macuiyes, A. Shiels, 
G Ww. 
12,191. SHapE Howper for Lamps, W. H. Ingall, Bir- 
i 


min " 

12, 92 Anwovn PLaTtE MANUFACTURE, T. Middleton, 
She: ffiel 

a Tires, A. E, Churchyard and 8. F. Stackard, 


12,194. SHUTTLE Gvuarps, H. Mason and W. B. Firth, 
Bradford. 
12,195. Groovep Putters, G. G. Rhodes and J, Lee, 


Bradford. 


cea Circuits, Sir C. 8. Forbes, Bart., 

ae 1 Heatinc Feep-waTer, J. Sunderland, Hudders- 

12,198. Ratsina the British Fiac, W. A, Ford, Bir- 
mingham. 


12,199. Corron Goons, C. Procopides, Manchester. 

12,200. Rarrway Reapine Lamp, C. W. Summerskill, 
Birmin; gham. 

12,201. coal of Dies, J. and E. M. Maxfield, 
Sheffield. 

12,202, BiLL1aRD TABLE CusHIoN Construction, H. 
Sims, London. 

12,208. Boots, &c., W. W. Mansfield and A. M. Cole, 


Cork. 

12,204. Arr Tires for Cycies, H. F. Gillman, 
London. 

12,205. WoopEn Soxgs for Boots and Suoss, G. Slater, 
Sheffield. 


e 

12 pool Marine Boarp for Bittrarps, H. Muller, 
ndon,. 

12,207, Steam Enatves, J. R. Bird, Glasgow. 

12,208. Basy Cuatrs, W. McAuslan, or. 

12) oh Fisninc Reets for SPINNING, F Kerridge, 


12,210. Fumigation by Mecnanism, P. Felgate, 


ndon, 
oo PREVENTING VIBRATION in Cyces, P. Felgate, 


on, 





12,212. The Ink-eRasinG Pen-nis, F. H. Batters, 
Cheshire 


12,218, Deep Boxes, H. D. Jamieson, Glasgow. 

12) 214. CuILpREN’s CARRIAGES, = Field, London. 

12) 215. Brake SHoes, W. W. Whitcomb, London. 
194216. ATTACHING Tires to WHEELS, A:T Gardner, 


don. 
12,217. Eee for Weavine, H. Ainsworth, London. 
sg gael Tires and Rios, R. Mansell-Jones, 


righton. 

12,219. WATER-LEVEL GLasses, T. Elcoate, Stockton- 
on-Tees. 

12,220. Se_r-cLosinc Box for Brean, C. C. Mallett, 
London. 

12,221, Atr-HEATING Furnace, R. 8. Kent, London. 

12) 222. ATTACHMENT for CHECK - REINS, z Perkins, 
London. 

12, = ae MACHINES or IMPLEMENTS, A. C. Arter, 


12, 24. ‘Tas, I. F. Winstanley, Liverpool. 
12,225. Macuines for Diccine Potators, T. Haslam 
and P, Mawdesley, Liverpool. 
12,226. Zrrners, F. F. Hess, London. 
12, 227. Fingvnoor Sraucrures for Roors, T. L. Banks, 
mn 
a oe Meratiic SHeatuinas, &., T. L. Banks, 
ni 
12,229. Moarans for CrusHine Ores, A. Schulenburg, 
London. 
12,230. Improvep WasHING MAcuine, P. Vollmar, 


mdon. 

12,231. Square for Use in Constructine Starrs, C. G. 
Van Alstine, London. 

12,282. FirepLaces or Stoves, J. H. Mollett, London. 

12,238. Mountinc MovaBLeE CoILs, J. Gott.—(C. Cuttriss, 
Onited States. 

12,234. IMPROVED Boots and Sxogs, T. Burberry, 
London. 

12,235, CoNnTROLLING RESTIVE Horses, C. Jagelitz, 
London. 

12,286. MANUFACTURING VELOCIPEDE TIREs, J. Budd, 
London, 

12,287. INDIA-RUBBER TrREs, A. J. Eli, London. 

12,288. Purses, Bacs, and Pocket Books, 8. Nathan, 

London. 

12,239. Lintne Fitcu, J. Mayo, London. 

12,240. Inpicator for Hansom Cass, J. B, Freeman, 


mdon. 
12,241. Apparatus for SHARPENING CHALK, K. Meier, 
Lon on, 
12,242. Evectricat Licutinc Device, J. E. Sénéchal, 
London. 
12 pond Pyreumatic Tires for Cycies, E. E. Cadett, 
12, eS Macmasnen for Heavine Masts, G. Azzeroni, 
12, == Device for Senprna Invoices, A. E, Prosser, 
12,246. Mouse Compass Carps, W. J. Reynolds, 
mndon. 
12,247. Process for Propucine BLock FvEt, A. Norreys, 
Londo: 


n. 
12,248. Lock-stitcH Sewino Macurnes, G. H. Scetrini, 
G, Cade, and H. K. Bridger, London. 


22ad June, 1898. 
12, endl E.ectricaL Switcues, A. D. Ash, Stafford 


12,303. Lock Nuts and Bo.ts or Spikes, A, Smith, 
London. 

12,304. Sensitive Pirates, F. W. Edwards and H. 

nsom, London. 

12,3805. ILLUSTRATING Cuances of PLanets, A. O. Ostas- 
vewski, London. 

12,306. ‘APPLYING a SAND Biast, J. E. Mathewson, 
London. 

12,807. Tramway Tickets, H. P. J. Negretti.—(H. 
Barker, Buenos Ayres.) 

12,308, Transport VEHICLES, J. M. Boyd and R. A. 
Oldham, London. 

12,809. a Pyevumatic Tires, H. A. Fleuss, 


Lon 
12,810. a Scates and Bavances, C. H. 
lett, London. 
12,811. IMPROVED Cycies, G. Webb and G. Webb, jun., 
London. 
— IMPROVED CycLes, G. Webb and G. Webb, jun. 


mdon. 

12,318. Moustache Protector for Cups, H. B. de 
Brent, Kent. 

12,314. ELecTRICALLY ILLUMINATED Sicns, G. C 
Fricker, London. 

12,315, Firr-escape, H. J. Clark, London 

12/316. Biypers for Five-cases, A. A. Dom pa the Globe 
Company, London. 

12,317. PApeR-FEEDING Macuines, J. M. Kelly.—(T. A. 
Briggs, United States.) 

12,318. Book Covers, Lamson Paragon Supply Com- 
pany.—(7. McDowell, United States.) 

12,319. AtomisER, 8S. R. Slater, London. 

12,320, ExrensisLe Suutrers, A. J. Boult.—(C. B. 
Seitler, Germany.) 

12,821. Tires, E. Edwards, London. 

12,322. Nore-Books, G. E. Kilian, London. 

12,828. CoLourntne Marrers, H. H. Lake.—{ Wirth and 
Co., Germany.) 

12, ~ 7 CoLourine Matrers, H. H. Lake.—{ Wirth and 

» Germany.) 

12, 303, Winpow Sasues, E. J. Nowell, J. W. Nash, and 
G. aine, London. 

12,326. Fastentne Devices for Skates, A, Ljungstriém, 


mdon. 
12,327. O1Linc Device, 8. Grafton, London. 


23rd June, 1893. 


12,328. Seat Cover and Back, H. Hibbard, Bath. 

12,829. Pepa. for VeLocipeves, H. P. Cook and H. 
Bailey, Birmingham. 

12,330. heatene t Lamps, J. Grove, London. 

12,331. MecHaNIsMs of Looms, J. Hill and E. Hill, 
Keighley. 

12,382. Toy, B. Barnett, Edinburgh. 

12,838. MetTaLuic Framine of Cycies, W. Pearson, 


Birmingham. 
a for Measurinc Liquip, W. A. Curnock, 
mdon. 
12,835. VENTILATING APPaRaTUs, E. Crowe, Over- 


orpe, near Banbury. 
12,886. ee Ho.per, E. E. Lawrence and R. Price, 


12,337. Gham “Levers for Cycies, L. V. Delumet, 
Manchester. 

12,338. HorsEsHoEs, J. F. Bennett and M. L. Gilbert, 
Sheffield. 

12,339. CycLe Tires and Rims, A. and T. H. Lambert, 





12, 250. “Apparatus for WEAVING Setvaces, R. Weiss, 
ottingham. 


12, ro Sreerino Vessets, W. R. Pether, London. 
12, 252. Giass Roorine, F. Caws, Sunderland. 
12, —_ CLEANING House Fronts, E. Murphy, Bir- 


12,954. Purr Guy, J. oe Birmi 

12}255. Cranks, P. J. Wilson and We E. Wright, 
Sheffield. 

12,256. . eae ADVERTISEMENTS, O. Tilley, 

ster. 

12,257, Evecrricity Meters, G. Binswanger and H. J. 
Coates, London. 

12,258. Divixe Betts, J. Titley and R. C. Tasker, 
Sheffield. 

12,259. haf = arene Exuavst Steam from Enarnes, J. 
Murrie, G 

12,260. Hay Waaan, W. Hollingworth, ee ROO 


12/261. MATCH-STRIKING PLates for Cass, C, N. Baker, 
Birmingham. 

12,262. IMPROVED CYCLE Pepats, C. W. Baker, Bir- 
ming! 


am. 
12,263. Topacco Pipe CLEANER, W. 8. Caudwell, Cleck- 
eaton. 
12,264. DerecTiINc Fire Damp in Mrvgs, G. Fletcher, 
erby. 
12,265. PuriricaTion of Sewace, G. B. Sharples, Man- 
te’ 


chester. 
— Treatinc Gutta-PeRcHA, &c., R. Hutchison, 
iw. 
12,267. Stipe Hook, C. H. Bennett, Sheffield. 
12,268. Horse Neck Measure, J, and H. Emmett, 
Cheshire 
12,269. FLEX!BLE and Contractinc Stoppers, F. J. 
Palmer, Dawlish. 
12,270. Apparatus for Heatinc Rooms, R. Neumann, 
Soattigert 
12,271 ISINFECTING MACHINES, L. Héndlé and C. 
Buswell, London. 
12,272. WHEELS of VELOcIPEDEs, R. L. Kirlew and J. 
Lees, Manchester. 
12,278. Goir Ciuss, 8. B. ee Glasgow. 
12) 274. Swive_iine Doors, H. G. F' soul, Geib 
12/975. ATTACHING TIREs to i; waane & SHS a 
ndon. 
12,276. Usrne SuLpHUROUs Acip Gas as a DIsINFEC- 
TANT, E. Soy, London. 
12,277. DisPLAYING ADVERTISEMENTS, H. Battams and 
T. Sich el, London. 
12,278. LEVELLING STAFF Protractor, L. H. Coles, 


mdon. 
12,279. Cutrnary Hor Liquor Separator, W. Abbott, 
Richmond. 
12.280. Exastic Tires for WHEELS of Cycies, L. W. 
roadwell, London. 
12,281. Jot for FisHixc Rops, &c., E. Oliver, 


London 
12, 2, Rin or Fe..oe of BicycLe WHEELS, H. Field, 


12,288. Water Cocks, A. J. Boult.—(W. Roberts, 
Canada.) 

12,284. KnitreD Hosiery Fasrics, G. Padmore, jun., 

London. 

12,285. FasTeNnInG for GLoves, F. Graf, London. 

12/286. CANDLE MovULDING MACHINES, H. G. Whibley 
and A. R. Cowles, London 

12,287. PHorocraPpHic Apparatus, A. J. Boult.—(P. 
Meyer, France.) 

12,288. Suirts, C. A. Hascall, London. 

12/289, Quick-actinc Bencn Vice, J. R. Denison, 
London. 

12,290. Pranorortes, W. P. Thompson.—(H. Kaim, 
Germany.) 

Se A. J. Boult.—(H. Woodward, 


nada, 

12,292. UNPUNCTURABLE CycLE TiRE, H. Bonnefin, 
mdon. 

12.298. GenERaTors, W. H. Northcott, London. 

12,294. Gas Enoines, A. Earnshaw and . A Oldfield, 


mdon. 
12, = ee or Lirtinc Jack, F. Landerl, 
19,96, —_— Getatine Reviers, J. Husnik, 
12,297. — Hotper, R. 8. Chalmers, London, 
12/298. Mores, J. Blaha and G. _ Brockelbank, 
‘Anerley. 

12,299. Station InpicaTors, G. Brockelbank, Anerley. 
12,300, INDESTRUCTIBLE Sprinc Tire, J. Kleyser, 
London. 

ay Furnaces, W. Cliff and M. Mannaberg, 


mdon. 
12,802. Pracket Hoes for Dresses, H. W. Paris, 
London, 





ae ComBinepD Dryinc Frame, &c., J. Jones, 
iw. 

12,341. Tires, P. L. Renouf, Coventry. 

12,342. Apparatus for Measurinc Liquor, F. W. 
Turner, Bury St. Edmunds. 

12,343. Construction of Force Puwps, W. Haigh, 
Bradford. 


0) 

12,344. Preumatic CycLe Tires, R. Scott, Newcastle- 
on-Tyne. 

12,845. Cop-sottom Paste and Size, W. A. Brown, 
Manchester. 

12,346. Securinc Tasuets of Soap, 8S. J. Wiseman, 
Southampton. 

12,347. Stirrup Pap, F. H. Caulfield, Dublin. 

12,848. Cuaiys, G. 8S. Smith, Birming’ " 

12,349. Hyprav.ic Lirtinc Macuinery, H. A. Tandy, 
Birmingham. 

12,350. SuspeNDING BaLance Lips, L. H. Pearce, 
Stourbridge. 

12, = — Pepats, J. and H. Lucas, Bir- 


12,3 352° Lamps for Cycies, J. and H. Lucas, Bir- 
ming . 

12,3538. Pneumatic ATTACHMENTS for the Feet, L. 
Meldon, Dublin. 

12,354. Tire, W. Dillon, Galway. 

12,355. Propucinc ILLUMINATING Gas, W. Young, 
Glasgow. 

12,356. _——— Pipes, W. Cubbon and G. P. Wallis, 


12,357. "Masenen and HaNDHOLE Covers, J. Mills, 
Manchester. 

12,358. TigHTENING ELEvaTOoR Banps, T. A. Flitton, 
London. 

12,359. Suckrinc - orF Masse Cuite, O. Mengelbicr, 

ndon. 

12,360. Trusses, 8S. J. Sherman, London. 

12,361. Cyctometers, H. F. Clifford, London. 

12,862. Markine of Meat by Ecvecrricity, M. F. 
Armstrong, J. Kincaid, J. E. Waller, and E. Man- 
ville, London. 

12, - SprraL Movu.pinc Macurng, A. C. Pemberton, 


ner. 
12,864. Twprovep WasHinc Macuineg, I. Bibby, 
ondon, 
12,865. RecuLator for FEEDING Borr.es, R. G. Laws 
and C. Lotinga, London. 
12,366. NavicaTinc INsTRUMENT, A. J. Boult.—(R. W. 
Jenkins,—.) 
12,367. Printrxe Desicns upon Fasrics, I. Franken- 
burg and C. O. Weber, Manchester. 
12,368. Macuines for Mrxino Fiovr, R. Hartmann, 
London. 
12,369. Frames of Scnoor States, G. J. Robinson and 
A. V. Ainsworth, Manchester. 
12,370. Rai Jornts, A. J. Boult.—(J. LZ. Pope, United 
States.) 
12,871. Game, A. Collier, London. 
12,372. Firoatine, &c., SUNKEN Suips, H. Hunter, 
ndon. 
12,373. Curmneys, O. Foerster, London. 
12,374. PortTasLe Evectric Lamps, &c., H. C. Gover, 


ndon. 
12,875. ImpRovED PoRTABLE FIRE Escape, J. Johnson, 

mdon. : 
12,376. MuLTIPLE Batt Governor, &c., J, Johnson, 


ndon. 

12,877. VeLocipepEs, W. D. Bohm, Acton. 

12,378. CLorHes Pec, 8S. 8. Blackburne.—(J. Richards, 
New Zealand.) 

12,379. Wuerets for Barrows, S. 8. Blackburne.—(J/. 
Richards, New Zealand.) 

12,880. Fasteners, G. Chalmers and C. R. Mardling, 
London. 

—_—, Apparatus for KiLLinc WEEps, J. T. G. Ross, 

mdon. 

12,882. Automatic AncHoR for FreELD CARRIAGES, 
Sir A. Noble, K.C.B., F.R.S., and R. T. Brankston, 
London. 

12,888. ANTISEPTIC AUTOMATIC DrRy-cLosEet, C. Webb, 
London. 

12,384. WaATER-HEATING Apparatus, T. E. Barralet, 
London. 

12,385. PRopELtER, F. Otte, London. 

12,386. Fitters, G. Michaél, | ondon. 

12,887. Fisrous Ropes and Banps, H. Ochmann, 
London. 

me eon Enoings, G. A. and V. List and J. Kosakoff, 

ndon. 

12,389. Maxine Fuet, W. B. Hartridge, London. 

12,390. Makinc Hycrenic Garments, F. Linneborn, 


mdon. 
12,391. Non - rnToxicaTING BEER, &c., O. Oldham, 


mdon. 
, 12,392. Music Stanns, R. M. Boyd, London, 
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12,3938. Prorecrixc Pyevumatic Tires, G. Schnorr, 
London. 

12,394. CARPENTER’s Square, G. G. M. Hardingham.— 
(W. Smith, Victoria.) 

12,395. Matcu-sare, G. G. M. Hardingham.—(C. Searle, 
Victoria.) 

12,396. Tires for Cycies, C. K. Welch and H. Du Cros, 
London. 

12,397. Storace and TRANSMISSION of Power, J. E. 
Lilley, London. 

7, Foor Brakes for Carriaces, G. 8. Thompson, 


on. 
12,399. Typewriter, T. S. Paynter, London. 
12,400. Securine the Corks of Borries, H. Taylor, 


ion. 
12,401. Time Fuses, H. H. Lake.—(Die Firiaa Fried. 
Krupp, Grusonwerk, Germany.) 
12,402. Fastenrnc for Suors, &c., A. J. Waggett, 
London. 
24th June, 1893. 


12,403. Car-coup.ines, H. R. Dore, London. 

12,40%. Firtines for Cycies, C. W. Hathaway, 
Leicester. 

12,405. Steam Generator, M. Higgins, London. 

12,406. Fumicants, I. 8. and J. T. McDougall, London. 

12,407. Vacuum Pumps, W. P. Abell, Hinckley. 

12,408. Rotary or CenrrirvcaL Pumps, W. Briggs, 


Derby. 

12,409. PortaBLeE Foroe, W. P. W. and A. E. W. 
Browne, Birmingham. 

12,410. OrL-FUEL APPLIANCES, A. and C. Stewart and 
J. Farmer, Glasgow. 

12,411. Lupricatinc Mixinc Tus Ax es, T. Thirkell, 
Birming! " 

12,412. SmoKE-constMING APPaRaTvs, E. Howl, Bir- 


ming! > 7 

12,418. Pyeumatic WHEELS for VeHicLEs, J. C. Hall, 
mdon. 

12,414. Tree, J. Aylward and G. Slade, Coventry. 

12,415. Furnace Bars, R. MacGregor, Glasgow. 

12,416. Fenpers, G. Smart and J. S. Parker, Bir- 


mingham. 

12,417. Boxes or Cases for Botries, R. Seddon, 
Manchester. 

12,418. Trees, J. Hebblewaite, Manchester. 

12,419. BicycLes, W. Bamford, Rochdale. 

12,420. Apparatcvs for Mrixinc Paper Srorr, W. 

rland, Glasgow. 
a anc Trres for Crcies, H. N. Knight, 


on. 
12,422. Construction of Berpsteaps, &c., J. Pitt, 
Birmingham. 


12,428. Catcuinc Fires, T. Warsop, Nottingham. 

12,424. Harpentnc STee, Wire, H. B. Goldthorp, 
Bradford. 

12,425. Harpentnc Steer Wire, H. B. Goldthorp, 
Bradford. 


12,426. OsTaINING MANGANESE PEroxipe, A. Campbell 
and W. Boyd, Glasgow. 

12,427. ExpLosive Vapour Morors, J. Dougill, Man- 
cheste: 


r. 

12,428. Propvcrne Ice by Pressure, K. Heimpel, Man- 
chester. 

12,429. Brick Kix, J. P. Veirs, London. 

12,430. Improvep Car Covupiinc, V. M. Wallace, 


ion. 

12,431. SreERING MARINE VeEssELs, T. Ellis, London. 

12,482. Cusnion Sprinc for Loom Suvurries, J. 
Waddington, Bradford. 

12,483. Extractinc YOLK from Woot, R. J. Urquhart. 
HE. R. Lagerie, France.) 

12,434. Se.r-starTer for Gas Enorxes, H. Hatton, 
Hereford. 

12,435. SHor Wixpow Brackets, &c., W. Adcock, Bir- 
mingham. 

12,436. Meratiic Bepsteap Piiars, W. Frazer, Bir- 
mingham. 

12,437. Lusricators, P. Rosling and F. J. A. Matthews, 


12,438. Means for STEERING Cyc.es, T. A. Grimston, 
ndaon. 
12,439. Apparatus for Connectinc Preces of INpia- 
RUBBER, A. Meyenberg and J. O. Meix. Birmingham. 
12,440. OpTarninG CoMBUSTIBLE Gases, &c., L. Mond, 


mdon. 

12,441. Freece Diviptnc Apparatus, J. Schmitz, 

iverpool. 

12,442. AtBums, J. H. Nacivet, London. 

12,443. PHorocrapHic Apparatus, W. J. Greatorex, 
London. 

12,444. Rartway Siena.s, J. Bradford and J. P. Williams 
London. 

12,445. Sprixc Tire, H. C. Hanchard, London. 

12,446. MeEpicinaL CompouND Manvuracture, F. W. 
Klever, London. 

12,447. FresH Arr Ixcet for Sewers, J. Reynolds, 


’ 


on. 
12,448. Drivisc Mecnanism for Bicycies, C. Saer, 

ndon. 
12,449. FLanceD EARTHENWARE TusBeEs, R. Ewing, 


mdon. 

12,450. Carsurettes, H. H. Leigh.—(G. Cabrie-Gardieu, 
France.) 

12,451. New Automatic Suuttte Gvuarp, H. Noblett, 
London. 

12,452. Unperpick Looms, E. Hoisfall and F. Barker, 


London. 
12,453. VentTiLatinc Apparatus, J. P. W. Glaser, 
12,454. ‘@uare Drivinc Mecuanism, P. Smit, jun., 
19,455. Gumsences and Hoxpers, T. 8. Payne, 
12,456. ——— Srx-cyLInDER Enatnes, T. Leveque, 
12,457 Joucren Bouss, D Urquhart and J. M. Small, 


mdon. 
a, Evecrric Macuives, M. Hutin and M. Leblanc, 
mdon. 

12,459. EARTHENWARE Pipes and Firtinos, C. E. 
Greening, London. 

12,460. TRANSFERRING Priwis to Grass, A. Martyn, 
London. 

12,461. Tires, M. J. Adams, York. 

12,462. Bicycre Gearine, W. W. Horn.—(E£. RB. Corbett, 
United States.) 

12,463. Fiurp Pomps and Enouves, J. and J. Whitcher, 
isle of Wight. 

12,464. Heat Inrercerptine Mat, H. J. Davis.—(W. E. 
Peck, United States.) 

12,465. Revotvinc Oven Pvate, A. Davies, Newport, 


on. 
12,466. Dyetnc Corton Fipres, H. H. Lake.—(D. 
Mattei, Italy.) 


2%6th June, 1893. 


12,467. Masts, W. P. Thompson.—(Z. Gheude and J. 
Duloit, Belgium.) 

12,468. Decorative MatTeriaL, Goegg and Friih, 
Liverpool. 

—, Dresses, N. A. Aubertin and M. A. Lebas, 


mdon. 

12,470. Lysricatine Briocxs, W. L. Mitchell, jun., 
Kirkca}dy. 

12,471. Fastenrinc Pweumatic Tires, F. Westwood, 
Birmingham. 

12,472. Fancy or ORNAMENTAL Ties, A. Shelmerdine, 
Live 1. 

12,473. Tee Protectors, W. H. R. Baker and P. J. 
Holloway, Poole. 

12,474. PreventING Trappinc of Fincers, W. Horrox, 
Sheffield. 

12,475. GRANULATED Supstances, T. A., W., and J. 
Smith, Keighley. 

12,476. Corset, E. Faulkner, oaienyen. 

12,477. Boox-MarK Device, J. Ashford and D. Grayl, 
Birmingham. 

~~ CycLe WueEELs, W. Williamson and T. Pratt, 


ae. m. 
12,479. Gavogs, J. Milne and H, W. Schwaben, Edin- 
burgh. 








12,480. Macuine for Benprno Pates, H. O. Bennie, 
G Ww. 

12,481. VEeNeTIAN Buinps, J. Shaw and J. B. Clark, 
icester. 


12,482. Mowers, H. G. Alexander, Barnstaple. 

12,4838. RecuLatine the FLow of Liquips, 8. Puplett, 
London. 

12,484. BrLuraRD TaBLe CusHion, J. O'Brien, Man- 
chester. 

12,485. Ruppers for Stroppina Surps, J. B. Forster, 
East Boldon. 

12,486. CoLtars for Dress Purposes, E. G. Mitchell, 
London. 

a. Extracting Gop from Orgs, J. D. Gilmour, 

Ww. 


12,488. Fork Houper, P. Oschatz, Berlin. 

12,489. Warp Tension Recutator, &c., A. Kyle, 
Hawick. 

12,490. ApMINisTERING E.ecrricity, E. 8. and E. 8. 
d'Odiardi, London. 

12,491. ADMINISTERING Eectricity, E. 8. and E. 8. 
d’Odiardi, London. 

12,492. Liqguip ELecrropes, E. 8. and E. S. d'Odiardi, 
London. 

12,493. Caarcinc Vapours, E. 8. and E. 8. d'Odiardi, 


London. 

12,494. Waste PREVENTING CisTeRNs, H. R. Chubb, 
Greenwich. 

12,495, Surp Prorector against CoLiision, G. H. Jones, 


London. 

12,496. Cycte Bext, 8. P. Wood and T. J. Crossman, 
London. 

12,497. VENETIAN Winpow B tsp, G. E. Winkelmann, 


mdon. 

12,498. TrrEs and Ris of Cyc.e WHEEzs, C. Lotinga, 
mdon. 

12,499. Curr ApsusTER, W. Morris, London. 

12,500. Watcu Prorector, T. Latham, Nunhead. 

12,501. Gotr Scorer, 8. 8. Allin, London. 

ay “Links,” R. Beaumont and G. Washington, 
mdon. 

12,503. Carp Boxes, W. E. Richards, London. 

12,504. VaLves, Tangyes, Limited, and T. Jefferiss, 

London. 
—, PoLes and WHIPPLETREES, J. P. Coultas, 


mdon. 

12,506. Freezers, E. R. Dale, London. 

12,507. ConstrucTION of GaLvanic CELLs, C. Vogt, 
London. 

12,508. Lamps, G. Herbert, London. 

12,509. Screw Conveyors, F. Oakden, London. 

12,510. Skirt ExTenpers, A. Vorwerk, Barmen. 

12,511. Powper Insurrvaror, 8. R. Slater, London. 

12,512. Heappanps for Hats, G. F. Emery, Ely. 

12,513. Guns, J. P. Lee, London. 

12,514. Sarety Fenpers or Lire Guarps, E. Rochester, 
London. 

12,515. PropucING BLUE-GREEN CoLoURING MaTTeERs, 
O. Imray.—{ The Society of Chemical Industry in Basle, 
Switzerland.) 7 

12,516. LoUD-SPEAKING TELEPHONES, &c., A. Graham, 
London. 


ndon. 

12,517. Heap Coverines or the like, G. Lichtenfeld, 
London. 

12,518. Pumps, C. G. Mueller, London. 

12,519. Sanitary VENTILATION, G. M. L. Mecenero, 


mdon. 

12,520. Cravat, J. R. Brough, London. 

12,521. Packixe for Machinery Joints, J. Zankl, 
London. 

12,522. GLoves, 8. and J. Costa, London. 

12,523. Brusues, C. J. Wollaston, London. 

12,524. Lamp Burners, H. Sampson, London. 

12,525. SCAFFOLDING PoLe Supports, B. Berlinger, 
London. 

12,526. Tires, W. H. Boyd, London. 

12,527. StarineD Gass Winpows, H. C. Hughes, 

mdon. 
12,528. ImpRovED DisTiLtinc Apparatus, A. Lavy, 


ndon. 
— RovucHinc Horsss, &c., G. 8S. Hornsby, Mort- 
e. 


27th June. 1893. 
12,530. Improved CycLe Brakes, S. Auden, Birming- 
ham. 


12,531. AppLyinc Gu to Paper, C. and J. 8S. Hudson, 
Stockton-on-Tees, 

12,532. Cycte WuHeets, H. Cross, A. Moss, and A. W. 
Cross, Loughborough. 

12,533, WaTER Fitter, W. M. Radcliffe, Birmingham. 

12,534. ManvuracturE of ALuminium, W. Mills, 
London. 

12,535. Cycle Crank Movement, J. R. Topham, Not- 
tin, " 

12,536, WATER-WASTE PREVENTER, W. Callow, Bir- 


mingham. 
— Waee ts of VeLociPepes, E. Armitage, Liver- 


pool, 

12,538. ANTI-VIBRATION CHAMBER WHEEL, C. E. 
Macnamara, Dublin. 

12,539. Construction of HorsEsHors, P. Finucanc, 
Dublin. 

12,540. Leap Traps, J. Naylor, Halifax. 

12,541. ConTROLLING Raltway Trarric, T. Jessop, 


Derby. 
—_ Doors in BuLkueabs of Suips, J. Broadfoot, 
ow. 
12,543. Pneumatic Tires, D. Moseley and B. Blund- 
stone, Manchester. 
12,544. Pneumatic Tires for Cycies, J. W. Hall, Bir- 
mingham. 
12,545. Prevmatic Tires, E. H. Seddon, Manchester. 
12,546. DisinrecTinc Apparatus for UrINa.s, G. Leal, 
mdon. 
~. Coatinc of Sreamsuips, &c., W. G. Clark, 
ive 
i TONE - BREAKING MaCuHINEs, T. C. Gregory, 
ris 


12,549. Hotpers for Taps and other Toors, A. A. 
Fisher, London. 

12,550. SHop Siens, F. Witt, Bristol. 

12,551. Fronts of Optica, Lanterns, J. H. Barton, 
Manchester. 

12,552. Step Lappers, J. W. Harrison, Church. 

12,553. Boots and SxHogs for Tennis, J. H. Nunn, 
London. 

12,554. Makino Boxes, M. and E. A. Jones and J. W. 
biundell, Manchester. 

12,555. Ma.tina, J. A. Tilsden, Manchester. 

12,556. SappLes for CycLes, R. Wood.—(S. Kempner, 
Germany.) 

12,557. Iurration Comps for Apvertisinc, H. Hughes, 
Bristol. 


12,558. Borers, W. Chalmers, Glasgow. 
12,559. Treatment of Beer, T. Melville. —(D. R. S. 
Galbraith, New Zealand.) 
_—. Apparatus for Dryina Woot, J. H. Stone, 
mdon. 
12,561. MAKING Surrts, A. G. Brookes.—(M. M. Dunn, 
nited States.) 
12,562. Knitrep Garments, A. G. Brookes.—(M. M. 
Dunn, United States.) 
12,563. Game, R. Neumann, Southport. 
12,564. CycLtes, E. Crawshaw and J. H. Dagge, 
Dublin. 
12,565. Hammock, &c., for TRAVELLERS, G. N. Peake, 


ndon. 
12,566. Mountinc Bep for Printino Piates, W. Panter, 


lenge. 

12,567" JacQuaRDS for Looms, G. H. Briggs and W. H. 
Denton, London. 

12,568. Lusricator, &c., for Cycies, W. A. Lightwood, 
Manchester. 

12,569. Gas Cookers, The Scottish Gas Stove Com- 

and J. Seott, Glasgow. 
12,570. Yarn Dyemnc Macuines, P. and F. Hay, 


Glasgow. 

12,571. Fives for Borer Furnaces, T. Gardner, 

Glasgow. 

12,572. Propuction of Cyanipes, J. Addie, J. Cuning 
hame, and W. Macfarlane, Glasgow. 

12,578. Go_F CLups, G. Murray, St. Andrew's, 


12,574. Hee. Protector, F. 8. Holton, London. 
12,575. en Sroprers, E, A. Taylor, South 
ord, 

12,576. “Tae Mysterious Wueet,” H. Bonnefin, 
London. 

12,577. Unpercrounp E ecrric System, J. A. K. 
McGregor, London, 

12,578. Arracninc Lamps to Cyc ies, H. A. Ward, 
London. 

12,579. Furnaces, W. Dingley and W. Hickman, 
London. 

12,580. Conpensers, J. H. Fitts and W. E. Anderson, 
Londo 


mn. 

12,581. Awnrna for Boats, F. Starr and L. Huckle- 
bridge, London. 

12,582. Latnes, G. Sonnenthal and H. J. Bamford, 
London. 

12,583. Receptactes, F. W. Golby. —(&. Feuerherd, 
Germany.) 

12,584. Fireproor Pxiates or Sxars, P. Bilsten, 
London. 

12,585. Music LeaF-TuRNERS, J. W. Darley, jun., 
London. 

12,586. Tipat Motors, M, W. Lowinsky, London. 

12,587. Rorary Enaines, A. G. Brookes. —(G. H/. Weston, 
United States.) 

12,588. Purirication of Iron, A. J. Boult,—(W. A, 
Koneman, C. G. Singer, and A. F. Hatch, United 
States.) 

Trunks and Warprospes, C. Heumader, 

12,590. Virriryinec PHoTooRAPHic PRINTS on GLass, 
H. W. Cox, London. 

12,591. Brace FastTeNER, 
Kirchner, Germany.) 

12,592. CycLte Sappies, A. J. Boult.—(J." H. Sager, 
United States.) 


W. P. Thompson.—(E£. 


12,593. Improvep CLEANSING Merivm, J. Schicht, 
London. 

12,594. Evuipsocrapns, H. Jacques, M. Bertrand, 
Comte B. de Casaux, London. 

12,595. Pweumatic Tires, A. J. Boult.—(P. Mercier, 
France.) 


12,596. PRorEctors for PNEUMATIC Tires, A. 8. Davy, 


ndon. 

12,597. Worx-box for VeLour Parntino, L. and E. 
Bachmann, London. 

12,598. WasnHine ‘and M:rxrinc Cray, C. W. F. Maetz, 
London. 

12,599. Drivinc Mecuantsm, W. H. Lindsay, London. 

12,600. Vatves for Hyprocarson Enornes, B. Drys- 
dale, London. 

12,601. ConTrRotyinc Mecuanism for Circular 
Knitting Macurines, G. Reid and C. Stevenson, 
London. 

12,602. BatrLe-suips, H. Sheppard, London, 

12,608. Frame for Recervinc Vianps, F. Moritz, 
London. 

12,604. Fixinc ATMOSPHERIC NiTROGEN, P. R. Vicomte 
de Lambilly, London. 

12,605, Cigar and Cigarette Houpers, 8. R. English, 
London. 

12,606. Ick Boats, H. Petterson and E. Fernstrim, 
London. 

12,607. Extension Tanes, F, P. Cobham, London. 

12,608. Sewer Dismyrecrinc Apparatus, M. 
Dempsey and D, Wilson, London. 

12,609. Apparatus for PREVENTING FERMENTATION of 
Beers, &c., P. W. May and B. E. R. Newlands, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


495,998. Sink Trap, S. C. Perkins, Ottawa, Canada,— 
Filed July 5th, 1892. 

Claiin.—In a sink trap, the combination of a closed 
vessel provided with an air-tight removable top, an 
inlet nozzle near the top, an outlet opening near the 
bottom, a tubular excrescence communicating with 
the outlet and extending partly up the side of said 
vessel to a point below the bottom of the inlet, a 
discharge nozzle at the upper end of said tubular 








excrescence, a small vent hole in that part of the side 
of said vessel which forms the partition between it 
and said excrescence and near the top of the latter, an 
internal supporting rim or flange below the inlet in 
said vessel and a strainer basket with rim adapted to 
sit upon said rim in the vessel, and provided with 
upwardly extending handle, substantially as set forth. 
496,019. Execrric Sotperino, FB. Thomson, Lynn, 
Mass.—Filed January 22nd, 1889. 

Claim.—The herein-described method of producing 
soldered metal joints, consisting in clamping the 
pieces together at the seam or joint, passing an 
electric current through either or both the pieces to 


[496,019] 
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be joined and in sufficient volume to melt the solder 
or uniting material, cutting off the heating current, 


maintaining the clamping pressure until the joint 
cools, and then removing the pressure. 
496,160. Sprinc Hinag, A. Keller, Cleveland, Ohio. — 
Filed May 8rd, 1892. 
Claim.—The combination with a pair of socket 
pieces, one secured to a stationary part and the other 
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toa movable part, a slotted pin pointed on one end 





and screw-threaded on the other, screwed to one of 








the socket pieces whereby it may be adjusted endwise, 

and bearing in the other, of a sleeve loosely mounted 

on the pin afd provided with a transverse _ passing 
and a 


through the slot in the main pin, spring 
mounted on the main pin and bearing on the sleeve, 
substantially as set forth. 


496,034. Tvvere, C. M. Allen, Butte, Mont.—Filed 
May 31st, 1892. 
Claim. A tuyere for converters or blast furnaces 
provided with a magazine for holding plugs, a trough 
or support below the magazine for guiding plugs into 





the opening in the tuyere, and a rod for holding the 
plug in the opening and driving it into the converter, 
the magazine being provided with valved openings, 
substantially as described. 


496,331, Evecrro-macnetic Recrprocatina Pump, 
C. J. Van Depoele, Lynn, Mass.—Filed December 
12th, 1891. 

Claim.—(1) A reciprocating electro-magnetic pump- 
ing engine comprising motor coils, a magnetic plunger 
adapted to be reciprocated therethrough, a pump 
actuated by said plunger, and passages extending from 
the pump and through the electric engine and in 
proximity to the motor coils. (2) An electro-magnetic 


. 


(496331) 


% 
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umping engine comprising electric motor coils, 
naving an interior non-magnetic lining, a magnetic 
plunger adapted to be reciprocated therethrough, an 
exterior iron envelope for the coils, a valve chamber 
at one end of ssid envelope and a pump at the other 
end, the valve chamber and the pump closing the 
magnetic circuit of the pogo and direct con- 
nections between the magnetic plunger and the pump 
piston. 


496,352. Rotary Enoine, J. H. Dow, Cleveland 
Ohio. —Filed January 28rd, 1891. 

Claim.—In a turbine engine of the variety indicated, 
the combination, with two equal and opposing series 
of bucket wheels and co-operating guide plate discs 
and ¢ rs, of pressure equalisers of the class 
specified and located so as to control the induction of 
two corresponding bucket wheels of the opposing 
series of bucket wheels, substantially as set forth. (2) 
In a turbine engine, in combination, a casing con- 
structed in transverse sections, each section having an 





internal flange, the flange of the central section havin 

ide plate discs attached thereto, the other inte 

anges serving as guide plate discs, the discs of the 

respective series of discs having outwardly-presenting 
faces and corresponding number of bucket wheels 
arranged in opposing series and mounted on a shaft 
in common, the two series of wheels facing inward, 

ide plates and buckets arranged respectively on the 
aces of the discs and wheels, the buckets being 
adapted to travel in annular paths between the series 
of guidefplates or radially outside the latter, substan- 
tially as set forth. 


496,395. Manvuracture of Guns, J. H. Brown, New 
York, N. Y.—Filed September 17th, 1890. 

Claim.—(1) In gun construction, first forming the 
core of the gun in longitudinal segments and subse- 
ty setting up in each of the core segments a con- 

ition of special elasticity by cold rolling or other 
suitable means for tempering, substantially as and 





for the purpose set forth. (2) In gun construction, 
first forming the core in longitudinal segments, then 
setting de each of the core segments a condition of 
special elasticity by suitable tempering, and subse- 
quently assembling the core segments and submitting 
the assembled segments or core to an initial tension 
sufficiently great to stand the explosive strain of the 
forte by means of jacketing, substantially_as set 
0} ? 
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THE CHICAGO EXHIBITION IN JULY. 
(From our Special Commissioner. ) 
Curicaco, June 80th. 

Tue English summer holiday period is now beginning 
for those who are not so unfortunate as to have to settle 
the question of Home Rule inside the House, and the 
inquiry, ‘Is a visit to Chicago worth its cost?” presses 
for answer. 

Many of the American newspapers, and especially 
those of New York, have been very liberal, almost un- 
measured, in their dispraise and expression of contempt 
for everything connected with the World’s Fair. Toa 
large extent the English papers adopted their tone from 
these American criticisms, no doubt backed up more or 
less by special reports sent by Englishmen privately, and 
by way of official correspondence. Much of this severe 
criticism was justified by the state of affairs in April and 
in May; but in judging of the value of the American 
reports, a very considerable allowance ought to be made 
for the bitter feeling that still exists between Chicago's 
unsuccessful city rivals for the privilege of having the 
Exposition held within their walls and triumphant 
Chicago herself. 

It will be remembered that half-a-dozen big cities, in- 
cluding New York, fought Chicago for this honour, and 
were beaten. The jealousy thus created of the “ upstart 
Western village”’ is still a real active influence that has, 
as a matter of fact, interfered to a large extent with the 
flow of visitors from the Eastern States here. 

Another fact that ought to be taken into account in 
judging between the conflicting reports that reached 
England from different sources, is that many of them 
must have been adversely affected—and quite justifiably 
and honestly so—by a natural revuision of feeling against 
the extravagant advertising laudations of the Exhibition 
indulged in by the whole of the Chicago press. After 
two and a-half month’s residence in Chicago, I have 
not been able to discover any authentic indications 
that any of the Chicago papers were bought by the Exhibi- 
tion administration, with money or otherwise, to do the 
work of booming the Exhibition. But the Chicago papers 
depend on the Chicago people, and, in this year of 1893, 
upon the Exhibition, for their prosperity; the Chicago 
a rich and poor, business man, artizan, and labourer, 

elieve that a very great deal of the future of Chicago de- 
pends on this Exhibition, believe that their deepest, widest, 
and most lasting interestsare involved init; and the Chicago 
newspapers have, in the matter of advertising the Exhibi- 
tion, devoted themselves to the interests of Chicago with 
a perfervid local patriotism which, however admirable 
from one point of view, has led them into a persistent 
and total disregard of fact. The journalists of other 
parts of the world may justly glory in their own imagi- 
native powers; but correspondents placed here in 
Chicago, after having read daily for weeks and weeks 
reports which represented, as often as circumstances per- 
mitted, the reverse of what they knew to be historical 
fact, were very naturally driven to consider the propriety 
of throwing ir some counterbalancing weight which would 
bring the average newspaper reports a little nearer the 
simple straightforward truth. It would be unfair to take 
the Chicago Press as the authentic mouthpiece of the 
Chicago people; so far as my experience teaches.me, 
the Chicago people are as fully alive to the defects 
of their city and of their Exhibition as are any foreigners, 
and they understand the reasons of these defects a good 
deal better, and condemn them more intelligently than 
does the foreigner. But if for the moment we take the 
Chicago Press as the authorised advertising medium of 
the Chicago people, as regards this Exhibition, it must be 
confessed that they have overreached themselves—or at 
any rate did so at first—in their efforts to accomplish the 
task set them, which, if it were undertaken and carried 
out in a legitimate manner, would be recognised on all 
hands to be a perfectly legitimate task. 

In last April and in the first half of May few towns in the 
world can have been more disagreeable to live in than Chi- 
cago ; the impossibility of moving anywhere or the smallest 
distance outside one’s house without wading very deep in 
mud, too often of the most filthy description; the diffi- 
culty of getting decent food to eat outside the narrow 
limits of the city seven miles away from Jackson Park; 
the extreme difficulty in finding filtered water, coupled 
with the knowledge that the city pours its sewage into the 
Lake, and from the same Lake pumps its water, which it 
delivers to one and a-half million people direct from the 
shore pumps without passing it through even the pretence 
ofa filter bed or even a settling tank ; the extreme back- 
wardness of all the arrangements in connection with the 
Exhibition, and the tramways and railways leading to it, 
a as much or greater in the arrangements and structures 

epending upon Columbian official management as in 
those of the exhibitors, while the papers were daily 
peeing loudly the novelty of this World’s 

air as being the first and only great interna- 
tional exhibition that would be complete and _per- 
fect on the day of formal opening; these things 
were certainly discouraging to the foreign correspondent 
who, in the kindness of his cosmopolitan neighbourliness, 
would fain have written sweet things about Chicago. 
Without total loss of self-respect, he could not say that 
things were well managed at the Fair, when he knew 
that they were managed by almost dozens of separate 
committees and heads of departments, whose jealousy of, 
and contempt for, each other were such that they acted 
practically quite independently of each other, and counter- 
manded each other's orders freely ; he could not honestly 
throw the major part of the blame for the emptiness of 
the show cases weeks after the 1st of May upon the 
exhibitors, when he knew that the greatest difficulty was 
to get the packing cases out of the Exhibition store- 
houses after they had been delivered there by the railway 
ay ae and where they were kept unnecessarily for 
weeks in charge of supenetty irresponsible baggagemen, 
who could be moved only either by dollars or by soul- 
stirring but impolite language. Under these conditions 





the foreign correspondent, no doubt, sometimes gave way 
to irritation when he read in his daily morning local that 
the exact reverse of all these conditions actually existed 
in “ this glorious heaven on earth, where the soul of man 
is perforce bowed in humble adoration of art, whose 
majesty is greater than the majesty of God’s eternal 
mountains, and the brilliant radiance of whose white 
beauty almost surpasses that our unfettered souls may 
~~" to bask in when they have wung their way into the 
holy recesses of the celestial courts.” 

But the people of Chicago themselves wish well-made 
streets and side-walks, 7.e., foot pavements, quite as 
much as do foreigners, and are always insisting upon 
getting them, and are getting them, only it is at a very 
slow rate, while the town increases in size at a fast rate. 
They are continually uttering their protest against the 
“slaughter at the level crossings,” and have already 
reduced this to an average of two people killed per day 
within the City boundaries, and have also already forced 
some railway lines to elevate their tracks, and hope 
eventually to force them all to do so. They are fully 
convinced of the impropriety of drinking the sewage- 
laden near-shore water of the lake, and hope that in a 
few year’s time they will be able to bring all the water 
they need from “ cribs ” located four miles and more from 
the shore. They have gone on inveighing against the 
stupidity of the system of scattered authority and 
management of Exhibition affairs, until they have forced 
the Fair authorities to centralise their organisation. They 
have complained so loudly and vigorously of exorbitant 
restaurant charges in the Fair, that now these charges 
have been reduced to reasonable rates—although still 
high as measured by the English standard. They have 
grumbled so bitterly about the absence of free seats in 
the Fair grounds, that they compelled, first, the local 
papers to declare that the authorities had placed 20,000 
free benches on the walks and in the pavilions; then, 
secondly, a week later, the same papers to announce 
that free seating accommodation for 20,000 people would 
be provided within a few days; and, lastly, three weeks 
later still, some thousands of benches actually to arrive 
in gradual instalments and get distributed over the place. 
Chicago grows rapidly, as one hears frequently from one’s 
Chicago friends, and the Chicago people are not to be 
blamed for their inability to keep pace with their own 
growth in size in their efforts to get things straight. 
The Chicago people live in hope; not that their growth 
in bigness will ever moderate itself, because it is the 
great culminating glory of Chicago that it has beaten all 
other cities in the rate at which it has increased in bulk, 
but that sometime or other their means of making them- 
selves comfortable and wholesome will start ahead, 
growing at a much greater rate than their bulk. Of 
course it would have been better to have got things 
straight before inviting the world to their Fair, but 
Rome was not built ina day, neither could an Exhibi- 
tion of a degree of bigness such as would be worthy of 
Chicago’s aspirations after bulk be got ready in three years. 

And now that the warm bright weather has dried up 
the seas of mud; now that the exhibitors have got from 
the Columbian store-houses nearly all their goods, and 
have nearly all finished the decoration and arrangement 
of their stalls; now that the administrative departments 
have struggled two months beyond the date of formal 
opening towards the attainment of an organisation, and 
have at last come within measurable distance of that 
goal by the simple expedient of sweeping out of existence 
all the numberless managing committees that have 
quarrelled with each other for three years, and central- 
ising all chief management in a directorate of three or 
four men with a single supreme executive officer, who is 
to have a single chief lieutenant ; now it becomes possible 
to discover the good things of the Exhibition. 

Even before the 1st May it was easy to appreciate the 
beauty of the general architectural design, and the great 
cleverness shown in the grouping of the buildings round 
the various sheets of water so as to produce very numerous 
extremely striking and effective architectural landscapes. 
A few weeks tramping about the place was all too suffi- 
cient to impress on one’s mind, and upon one’s limbs, a 
recognition of the enormous size of the undertaking and 
of the liberal scale on which everything is planned. And 
finally, towards the end of June, the completely arranged 
exhibits have become numerous enough to convince one 
that never before has there been brought together a collec- 
tion of things beautiful, interesting, and instructive of 
anything like such almost infinite variety, produced under 
such diverse conditions of climate and natural produce, 
designed to supply the wants of such diverse racial 
characteristics. As a matter of course, American pro- 
ducts occupy the great bulk of the space in every building ; 
but it would be altogether untrue to say that the fascinat- 
ing interest of the exhibit is coterminous with the American 
continent. Nearly every European and Asiatic country 
is more largely represented than it was at Paris in 1889. 
England alone of all the great countries of the globe has 
sulked in her tents and refused to show herself. Practi- 
cally Britain has three exhibits: first, in the Fine Arts, 
where her pictures illustrate the best productions of her 
modern artists in a much more perfect manner than this 
is done by the pictures displayed by any other country 
except America itself, which, of course, does not pretend 
to rival the mother country in this particular “ class of 
goods ;” second, the magnificent collection of ocean-ship 
models chiefly contributed by the Clyde builders; and 
third, a limited collection of our best modern locomo- 
tives. 

To engineers the greatest interest will concentrate in 
the Transportation, Mines, Forestry, Electricity, and 
Machinery Buildings. 

Certainly, never before has any collection of forest 
trees and timbers been brought together so grand in its 
extensive range, of such absorbing and instructive techni- 
cal interest, or, considering that it is not a university 
botanical museum, so scientifically arranged. It is far 
“ away the finest illustration of forestry ever dreamt 
of. 


Almost as much might be said of the Mines Exhibition, 
except that in practical interest it does not range much 
beyond America and Australia. Austria adds an interest- 
ing exhibit, but one not corresponding to or fairly illus. 
trating her mineralogical and metallurgical importance. 
Japan has a small exhibit, which makes up for its small- 
ness by its thoroughly neat and scientifically instructive 
arrangement. 

The Electricity Building distinguished itself by being 
later in getting ready than any other part of the Chicago 
Exhibition, except the Anthropological and Natural 
History section, which at the date of writing is rather 
more than one quarter arranged. Much of the Electricity 
Exhibition is of the side show toy character, intended to 
‘tickle the eyes” of the multitude, but the reports of your 
Special Electrical Correspondent will show that it con- 
tains a great deal of real practical and scientific import- 
ance. He has already explained the reason of the 
immense and overwhelming preponderance of the 
General Electric Company in this building. Suffice it to 
say here that the amalgamation into one huge syndicate 
of so many leading electric engineering concerns has cer- 
tainly not produced advantage to the Chicago Exhibi- 
tion, and can hardly yield anything but the reverse of 
advantage to the public of the United States. 

The Transportation Exhibition is one of the best in the 
grounds. The excellent ship models have already been 
mentioned. They attract great crowds of Americans, who 
are generous in their admiration, There is a grand 
display of American locomotives and rolling stock. The 
Baldwin collection comes facile princeps, but in a general 
letter like the present it would be invidious to mention 
other names. The exhibits are extensive, handsome, and 
of much technical interest. I hope immediately to 
begin illustrating this department in detail. 

There is also a fine collection of full-size illustrations of 
various continuous brake systems, about which, however, 
there is, from the nature of the circumstances, not much 
possibility of novelty. Then a fairly extensive exhibit of 
cable and electric tramways and cars occupies a good 
deal of space; and in the gallery, innumerable bicycles 
of all standards and styles, good, bad, and indifferent, are 
displayed. There is little variation in the leading features 
of the mechanical design. The differences consist to a 
greater extent in quality of workmanship and in the con- | 
struction of small details, upon both of which latter, of 
course, depend the excellence of the cycle as a riding 
machine more than on anything else. It is worth men- 
tioning that the ‘“‘ Whitworth ” cycle made in Birmingham, 
England, claims a first place as regards simplicity and 
effectiveness of detail, design, combined with lightness and 
substantial rigidity, upon which so much of the enduring 
quality of both racer and roadster depends. One real 
novelty deserves mention, namely, a bicycle with elliptical 
driving gear, by which it is intended partially to equalise 
the driving power during the down stroke of the pedal. 

But to the European visitor the American common 
road carriage exhibit will, perhaps, offer greater interest 
than any other. Of the bewildering variety of light, 
graceful and comfortable vehicles I intend to make a 
reasonably small selection for illustration, and hope also 
to be able to give some particulars concerning the large 
and wonderfully organised workshops in which American 
vehicles are manufactured wholesale. 

Lastly, there is the Machinery Hall. I need say 
very little about it here, because it will be my duty to 
describe its contents hereafter somewhat in detail. Here 
England is represented by a fairly large Galloway steam 
engine, a group of small Massey steam hammers, a stand 
of anvils and smiths’ tools, contributed by Peter Wright 
and Co., of Dudley, one Willan’s engine and dynamo, 
a loom or two from Platt Bros., and from Coventry, and 
a brick and tile machine from Fawcett, of Leeds. There 
are a few other English exhibits, but the above list gives 
a fair measure of the noticeableness of our English 
exhibit in this vast collection of first-class machinery. 
The commercial reasons for the absence of British 
machinery from this Chicago Exhibition are well 
understood; but from an industrial point of view it 
seems a pity that for good or bad cause our display 
should be so minute that the visitors from all parts of 
the globe should see almost literally nothing to remind 
them that Great Britain has not yet sunk under the 
Atlantic waves. 

The chief display of engines is that of the power plant 
supplying electricity to all parts of the grounds. These 
are all American with the single exception mentioned above. 
There are other steam engines driving the shafting of the 
Machinery Hall; among these is the Galloway engine 
already spoken of. Generally itis aremarkably good display 
of steam machinery. A large proportion of the engines have 
Corliss gear, and an almost invariable rule is that the cut- 
off should be automatically regulated by a wheel-governor 
acting directly on one or more excentrics. The condens- 
ing engines have almost invariably independent con- 
densers, 7.e., worked by an independent donkey engine. 
This results partly because the condensers are generally 
supplied by different makers, partly from a desire to 
be able to get up the vacuum before starting the main 
engine. 

The collection of machine tools is very extensive and 
remarkably fine. Especially does this criticism 
apply to the two classes of wood-working and metal- 
milling machines. The Stearns Manufacturing Com- 
pany has a very powerful band-saw and other shingling 
plant set up in a separate building behind the boiler- 
shed. Pumps and turbines are also numerously repre- 
sented, but the show in this respect is a little disappoint- 
ing. In a not very distant part of the grounds, near the 
south end, is a large and interesting group of windmills. 
Of all these sections it will be my duty to write in con- 
siderable detail later on. For the present it is enough to 
say that to make a thorough examination of all the 
interesting machines exhibited would require one to 
devote several months to the task. 





This letter was written in order to answer the ques- 
tion, ‘Is it worth an English engineer’s while to come 
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across the Atlantic to see the Chicago Exhibition?” 
The reply intended to be conveyed is—Yes, his stay in 
Chicago will be an interesting, instructive, and, now 
that steady fine weather has set in, it might be a 
pleasant one. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THE meeting of the Institution of Naval Architects at | F) 


Cardiff began on Tuesday under the most favourable 
auspices. This is the first time that the Institution has 
visited Wales, and the warmth of the reception given to 
the Institution can hardly fail to leave most pleasant 
memories. We have already in our last impression 
indicated the character of the business to be transacted 
and of pleasures to be enjoyed, and we have briefly 
sketched the wonderful history of Cardiff, which now 
exports one-third of all the coal sent foreign by Great 
Britain. It is unnecessary to repeat what we have said. 
The formal work of the Institution began on Tuesday, 
when at half-past ten the members were received in the 
Council chamber at the Town Hall by the Mayor (Mr. 
W. E. Vaughan), who was accompanied by the Deputy 
Mayor (Alderman Lewis), Councillor J. H. Cory, and the 
Town Clerk (Mr. J. L. Wheatley), together with Mr. 
Heywood, Mr. Lewellen Wood, Count Lucovich, Mr. 
John Cory, Mr. J. B. Ferrier, Mr. W. Riley, Captain 
Pomeroy, Mr. Hancock, jun., Mr. Martin, and Mr. Lewis, 
members of the local Reception Committee. 

Mr. Heywood, chairman of the local committee, intro- 
duced to the Mayor Sir George Barnby, Mr. Martell, Mr. 
White, Sir James Ramsden, Admiral Boys, and all the 
other members of the Institute, and added his regret that 
Lord Brassey, the president, who had attempted to come 
round to Cardiff in his yacht the Sunbeam, had been 
obliged to put back to Torbay through stress of weather, 
and had telegraphed that he would come to Cardiff by 
train as speedily as possible. 

The Mayor, in the name of the town and Corporation of 
Cardiff, accorded’ the members of the Institute a hearty 
welcome to the town, and expressed the gratification felt 
locally at the visit of the Institute. 

Mr. Heywood, as chairman of the local executive com- 
mittee, seconded, and emphasised the welcome accorded 
by the Mayor. 

Mr. J. Cory, as representative of the Cardiff Shipowners’ 
Association, added his note of welcome, and then, after a 
brief pause, 

Sir Nathaniel Barnaby, one of the senior vice-presi- 
dents, in reply, expressed himself deeply sensible of the 
cordiality of the welcome accorded on all hands. 

The members then adjourned to the Nisi Prius Court 
for the first business meeting. 

THE first paper read on Tuesday was by Mr. B. Martell, 


On Ports or INTEREST IN THE CONSTRUCTION AND 
REPAIR OF VESSELS CARRYING O1L IN BULK. 

The paper dealt altogether with questions as to the 
general sufficiency of scantlings and arrangement of 
details in their construction, and the points which should 
occupy special attention when they come under repair. 
As regards the general scantlings of framing and plating, 
experience has shown that the scantlings adopted for 
ordinary cargo vessels are suitable for petroleum vessels. 
It is mainly in matters of detail that special precautions 
have to be taken to render these vessels efficient, and the 
first point to which Mr. Martell would direct attention is 
to the rivets and riveting. The case of a vessel carrying 
a liquid cargo in bulk out to the outer skin differs from 
one carrying ordinary cargo, inasmuch as that in the first 
case the cargo is carried directly on the outside plating of 
the vessel instead of on the floors and framing, and the 
main strains are therefore brought on the riveting con- 
necting the plating to the frames. Further, in pitching 
and rolling the pressure due to the inertia of the cargo is 
very considerably increased, even when the tanks are quite 
full. As regards the form of rivet, there could be no 
doubt that many of the failures which have occurred 
have arisen from the inefficient heads given to the rivets. 
An opinion existed amongst some builders, which has been 
to a considerable extent abandoned, that the best form of 
rivet for producing oil or water-tight work was the plug- 
headed rivet, as shown in Fig.1. This all experience 
shows to be a mistake, and that the best form of rivet 
for insuring oil tightness 
is the pan-headed rivet 





with swollen neck under rie 8 se = 
the head, as shown in Fe 
Fig. 2. Whichever form \ 


of rivet be adopted the 
points should be left 
sufficiently full or convex, 
and in cases where rivets, 
are found on testing to 
be unsatisfactory, they 
should be renewed and 
not caulked, as is some- 
times done. Great care 
is also necessary in these 
vessels to ensure fairness of holes, as without absolutely 
sound work at the seams and butts, vessels carrying oil in 
bulk are sure to give trouble and necessitate costly repairs. 
Holes that are found to be not quite fair should be rimed 
and not drifted, and rivets specially prepared should be 
used in such cases where necessary. And here it may be 
remarked that sound workmanship throughout is essential 
and of primary importance in these vessels; as, however 
satisfactory the general arrangements may be, unless the 
very best workmanship be executed failure is certain to 
ensue. The author then proceeded to consider at consider- 
able length all the details of construction of an oil steamer. 
The paper was illustrated by numerous diagrams. The 
paper concluded with a valuable set of tables, containing 
the principal dimensions of a large number of oil 
steamers. 

The discussion which followed raised few points of 
interest, save for those who are actually engaged in 





building or running petroleum tank steamers. On the 
whole, it seemed to be taken for granted that Mr. Martell 
had said all that need be said on the subject. The pre- 
vailing opinion was that tanks must be kept as small as 
possible to avoid momentum stresses, and that it was 
highly desirable to keep the boilers well isolated, to avoid 
the chance of oil or oil vapour creeping down to the fur- 
naces and causing an explosion. 

The second paper read on Tuesday was by Dr. Francis 
gar 

On Fast OckAN STEAMSHIPS. 

After a few preliminary remarks, Dr. Elgar went on to 
say that the Great Eastern is the most wonderful instance 
the world has seen of attempts to obtain high speed over 
long distances at sea. She was designed forty years ago, 
and her name is probably associated in the minds of most 
people only with errors and disaster. It is universally 
known that she was remarkable for her enormous size, 
but ‘t is often forgotten that there was anything else 
about her worthy of notice or admiration. Every new | 
ship that is built of greater dimensions than her prede- | 
cessors is naturally compared in size with the Great | 
Eastern. The Great Eastern was remarkable, however, | 





Twin screw 


machinery ; one driving a screw propeller, and the other 
a pair of paddle-wheels. The screw engines were the 
most powerful, and could indicate up to 4500-horse power 
at sea. The paddle engines indicated 3500; so that the 
maximum indicated horse-power was about 8000. This 
power gave a speed of 14 to 14} knots at sea, with a coal 
consumption of about 400 tons per day. There were 
four cylinders to each set of engines ; those of the screw 
engines being 7ft. in diameter, with a stroke of 4ft., and 
those of the paddle engines 6ft. 2in. in diameter, with a 
stroke of 14ft. The screw was four-bladed, and had a 
diameter of 24ft. with 44ft. pitch. The paddle-wheels 
were 56ft. in diameter. The working steam pressure 
appears to have been about 201b., and steam was cut off 
in the cylinders at one-third of the stroke. The boilers 
were tubular, and of the square box type, and they were 
double-ended. There were ten boilers in all, 18ft. long, 
17ft. 6in. wide, and 14ft. high, with 112 furnaces. 

The Campania has also two separate sets of propelling 
machinery, but in her case they drive twin screws. The 
propelling power is fully three and a-half times that of 
the Great Eastern, and the speed more than 50 per cent. 
greater. This increase in power and speed is obtained 
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THE GREAT EASTERN 


not only for the vastness of her proportions, but also for 
the thought, care, and skill employed in her design and 
construction, and for the extent to which problems 
relating to high speed upon the longest ocean voyages, 
some of which are at times thought to be peculiarly 
modern, were understood and worked out by her designer. 
I have thought it might be interesting to compare the 
latest large steamships with the Great Eastern more in 
detail than is usually done, and to bring into the com- 
parison not merely size but some of the leading details of 
design and construction. 


AND THE CAMPANIA 


with a daily coal consumption that is but little in excess 
of the Great Eastern’s. There are five cylinders to each 
set of the Campania’s engines, and they work three 
cranks. There are two high-pressure and two low- 
pressure cylinders, and the high-pressure cylinders are 
pl aced upon the low-pressure. The cylinders are 87in. 
79in., and 98in. in diameter respectively, with 69in. 
stroke. The screw propellers are smaller than that of 
the Great Eastern. ‘The boilers are thirteen in number, 
twelve being double-ended and one single-ended, with 100 
furnaces — or twelve furnaces less than in the Great 





In the latter part of 1851 Mr. Brunel began to work 
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Eastern. 
Figs. 1 to 4 show the main 


Fro 4 structural features of the 
: Great Eastern and the 
_rwim sense sresmen"campania’ ---—----—-{ Campania. One of the 


chief differences is that the 
main structure of the hull 
is much deeper in the former 
vessel than in the latter. 
The Great Eastern was a 
flush-decked —_ with no 
erections on deck, except a 
few small houses at the 
middle line, shown by 
dotted lines; and the 
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: } === moulded depth from this 
mi ~~~, ' deck was 58ft., making the 


vessel 11°7 depths in length. 
The Campania carries upon 
her upper deck — in con- 
formity with the type of 
vessels that has been 
developed for the saccom- 

















modation of the largest 
number of passengers—two 
tiers of decks. The first, 
or promenade, deck consists 
of forecastle, poop, and 
midship deck for passengers, 
nearly 400ft. long. This 
deck is practically continu- 
ous, the midship part being 
separated from the fore- 








SECTIONS OF THE GREAT EASTERN AND OF THE CAMPANIA 


out his idea of a great ship for the Indian and Australian 
trade. He spent two years in inquiries, investigations, 
and calculations relating to the numerous problems— 
many of them quite novel then, though more familiar 
now—that were raised by such a tremendous stride in 
advance of all former experience and ideas. The magni- 
tude of the stride was as great as would now be involved 
by the construction of a ship 1200ft. long and 30 to 35 
knots speed. The following is a comparative statement 
of particulars of the Great Eastern and Campania :— 


Particulars. Great Eastern. Campania, 
Length overall ... ... ... ... ... 692ft. -.. 622ft. 
Length between perpendiculars 680ft. ... 600ft. 
Breadth a aes .. 65ft. 
Depth moulded to upperdeck ... 58ft. .. 41ft. 6in. 
Register tonnage, gross ... ... 18,915 tons ... 12,950 tons 
pe under deck ... 18,837 tons ... 10,267 tons 
Load draught BOS aes 27ft. 
Passenger accommodation, Ist class 800 ... 600 
i = 2nd class 2000 ... 800 
am ‘ 8rd class 1200 <> 
Indicated horse-power of engines ... about 8000 ... about30,000 
Speed at sea in knots at full power... 14 to 144 22 to 23 


The Geat Easterrn had two separate sets of propelling 


castle and poop only by a 
small break at each end. 
Upon the promenade deck 
(a large amount of first-class passenger accommoda- 
| tion is provided, which includes library, drawing 
| and music-rooms, smoking-room, twenty state-rooms, 
&e. The second, or shade deck, is carried right 
|across the promenade deck as a shelter to the 
| passengers, and it extends fore and aft over the whole 
| length of that deck. Upon it are carried the boats, cabin 
_accommodation for the captain and officers, chart-room, 
wheel-house, &c. 

| The moulded depth from the upper deck of the 
| Campania is 41ft. 6in., making 14} depths in length. 
|The moulded depth from the shade deck is 59}ft., which 
| is only 14ft. more than the moulded depth of the Great 
| Eastern from the upper deck. Apart from this difference 
| in moulded depth, the main features of the structural 
| design of the hull are very similar in the two cases. 
There are several complete iron or steel decks—the upper 
one being of great extra strength ;* a bottom made very 
strong by means of inner bottom plating and longitudinals, 
and a very similar amount and arrangement of internal 





* In the Great Eastern this deck is cellular in construction, and con- 
sists of longitudinal girders plated at the top and bottom with jin. plates. 
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subdivision of the hull by watertight bulkheads. 

The framing of the hull was entirely longitudinal in 
the Great Eastern, and the inner bottom was carried up 
as shown in Fig. 8. The longitudinals were 2ft. 10in. 
deep, and in. thick. They were about 2ft. 6in. apart on 
the flat of the bottom, and 5ft. apart from the bottom to 
a height of 36ft. The scantlings of the hull seem to have 
been arranged upon a simple principle, for Mr. Scott 
Russell says, in his work on ‘‘ Naval Architecture,” page 
394, ‘There is one thickness of plates, }in., for skin, 
outer and inner; one thickness for internal work, }in.; 
one size of rivet, jin.; one pitch, 3in.; and one size of 
angle iron, 4in. by 4in. by gin. 

The shell plates, which were jin. thick, were only 10ft. 
long and 2ft. 9in. wide ; being, it may be presumed, the 
largest obtainable at that time. The weight of one of 
these plates would be under 74 cwt. The bulkhead 
plates, which were }in. thick, were about 9ft. long and 
3ft. wide. The progress since made in the manufacture 
of ship plates is shown by the fact that the shell plates 
of the main portion of the hull of the Campania, which 
are jin. thick, average over 26ft. in length, 5ft. 3in. in 
breadth, and 45 cwt. in weight. Mr. Scott Russell says, 
“The Great Eastern was entirely built with single 
riveting, the double riveting being at the butts mostly.” 
We have since learned that much can be done to increase 
the strength, and prevent the undue straining, of such a 
structure as a ship’s hull by extra riveting. In the 
Campania, three of the edges of the bilge strakes and the 
top edges of the upper strakes of plating on each side are 
treble-riveted, and the remainder are double-riveted ; 
and all the butts, which are lapped, as in the Teutonic 
and Majestic, are quadruple-riveted— except at the 
extreme ends, where they are treble-riveted. 

The author then went on to sketch the history of the 
Great Eastern, and then passed on to some of the 
general questions involved by the growing demand for 
increased speed at sea. 

There are already several ships that can cross the 
Atlantic at an average speed of over 20 knots, or 
23 statute miles per hour. The Campania crossed from 
Sandy Hook to Queenstown, on her first voyage in May 
last, at an average of 21°3 knots, and during one day 
she averaged 22:3 knots. These speeds are a little 
over 24} and 254 statute miles per hour respectively. 
Among the conditions essential to high speed in all 
weathers are :—(1) Great size of ship; (2) a form suit- 
able for driving easily at high speeds over heavy seas 
without shipping heavy water, or lifting the propellers 
sufficiently to cause racing; (3) deep draught of water; 
(4) steadiness in a sea-way; (5) great strength of struc- 
ture and of machinery; (6) a large proportion of boiler 
power, so as to enable a full supply of steam for the 
engines to be easily kept; (7) a full and well-regulated 
supply of air to the furnaces. 

The speed of a ship at sea approximates more nearly 
to that obtained in still water, with the same propulsive 
power, the larger she is made. No doubt length is the 
principal element of size in this respect, but depth, or 
draught of water, is also very important. Whatever 
might be the speed obtained with a ship on trial in 
smooth water, the extent to which her average sea speed 
would afterwards approach this would depend very 
greatly upon her size. 

The full effect of form upon average speed at sea, over 
long voyages and in all weathers, cannot be measured by 
still-water trials. The form that gives the best results in 
still-water trials, with any size of ship, does not 
necessarily give the best results at sea. It is sometimes 
said as an objection to model experiments, such as Mr. 
Froude taught us to make, and to still-water trials— 
which belong to the same category—that they do not tell 
us what the speed will be at sea, or what is the best form 
for speed at sea. The reply is that Mr. Froude never 
said they would. 

In Dr. Elgar’s opinion, the improvement of existing 
forms in suitability for Atlantic seas must be looked for 
more in knowledge and experience of what such a sea 
requires than in mere still-water experiments. One of 
the chief points in connection with the form best adapted 
for sea speed is that it should offer resistance to pitching. 
The fineness of ends that would give the best results in 
smooth water requires to be corrected by the fulness 
necessary to prevent undue pitching. It is only the 
judgment and experience of the naval architect that can 
decide where the line is to be drawn between the two 
directions. If he err on the side of fineness, as 
ae perhaps by the desire to obtain the highest 
possible still-water results, he will lose in speed when 
there is any sea; andif on the side of fulness, he 
will lose by excess of resistance in smooth water, and 
perhaps at all times. 

Deep draught of water is a most important element of 
speed at sea, and it is now strictly limited by the depth 
of water in the ports and docks used by the fast passenger 
steamers on both sides of the Atlantic.» Twenty-seven 
feet is the extreme limit of depth to which a ship can 
load on either side. The Campania cannot load an inch 
deeper than the Umbria, although she is 100ft. longer. 
If the underwater dimensions of the Campania had been 
increased proportionately to those of the Umbria, her 
draught of water would have been 824ft. This class of 
steamers are increasing in length and breadth, but the 
draught of water has to be kept the same. Dr. Elgar 
here considered at some length structural strength 
as modified by draught of water, and went on to say 
that steadiness is important, not only as a very desirable 
element of comfort to passengers, but also as contributing 
to speed. When a vessel is rolling heavily from side to 
side her resistance must be increased. This is shown by 
the fact that whereas bilge keels have an appreciable 
effect upon speed on a smooth-water trial, they cause no 
reduction in speed upon sea voyages—at any rate, that was 

is own experience. The advantages of bilge keels are 
well known in the Royal Navy, but they are not generally 
understood in the mercantile marine. They are often 
objected to on the ground of the increased frictional 


resistance they offer. This increase of resistance is, 
however, fully compensated for at sea by the reduction of 
resistance due to diminished rolling. It would add 
greatly to the comfort of passengers if rolling could be 
reduced in these large steamers ; and bilge keels furnish 
a ready and certain way of doing it, when they are 
properly fitted and are of appropriate size. 


would have the greatest effect in promoting the increase | 
of speed at sea are: Increase of depth of water in 


boilers, by which greater steam power could be developed | 
out of the same space and weight. In the matter of boilers, 





to run no serious risks. Stronger qualities of steel may | 
also be obtained ; but the tensile strength of steel used is | 
not a measure of its efficiency for all the purposes of a 
ship’s structure. The present steel is 40 or 50 per cent. | 
stronger than the iron that was formerly used; but it ' 
cannot be reduced in thickness so as to save more than 12 | 
to 15 per cent. in weight. In any improved material that 
may be introduced, the rate of elongation with tension, or, 
speaking more generally, the relation of strain to stress 
may be more important than the mere tensile strength, as | 
a ship's hull requires to be very rigid, and to be practi- 
cally free from movements due to stretching or compres- 
sion of materials. The Atlantic trade is increasing at 
such a rapid rate that larger and swifter ships are certain 
to be soon called for. The depth of water has lately been 
somewhat increased at Liverpool; but much deeper har- 
bours and docks will be required if further great increases | 
of speed at sea are to be obtained without excessive difii- | 
culty and cost. 





The discussion which followed cast very little new light | 
on the points raised by Dr. Elgar. Sir Edward Harland | 
could not find much about the Great Eastern to admire. | 
During the building of the Great Eastern he was struck 
with the boldness of the designers, and he envied them | 
their possession of such a mass of matter to turn into a 
structure which they had the power of the company to 
build. He only wished he had had the same amount of 
material to turn into two ships in the place of one, and 
he believed if he had, some of the companies with which 
he was connected would never have come into existence. 
Unfortunately for several generations of owners, the 
Great Eastern proved a lamentable failure. The machi- 
nery and propelling power were simply two masses of 
very lamentable failures. Paddles ought not to have 
been applied to such an immense hull as the Great 
Eastern, because when rolling to the extent to which 
she did roll one paddle would be invariably out 
of water. The Great Eastern was a very melancholy 
illustration of great ignorance. As to the launch, he 
believed that if Brunel had given the order to let her go, 
and had then run away out of the yard, the launch would 
have been a great success. But Brunel was afraid that 
one end would reach the water before the other. This 
was checked, and the launch was spoiled. The Campania 
was the last and most magnificent type of vessel in the 
mercantile marine ; but he would have liked Dr. Elgar to 
favour them with a comparison with the City of New 
York, Paris, Teutonic, or Majestic, all ships more nearly 
her size, and more nearly her age in existence. The 
comparison with the Great Eastern was artistic, but it 
had no practical advantage to them. As to the draught 
of water, they must be very pleased to find that not only 
in Liverpool but in New York the draught of water was 
being increased, and it would encourage owners and 
builders to go on and build vessels even larger than the 
Campania. They could increase the beam ; but it did not 
give increased strength, and they could not obtain that 
without depth. The steel of the present day was some- 
thing magnificent, and was more like copper in its utility. 

Professor Biles followed Sir Edward Harland. He 
devoted himself principally to considering the methods 
in which depth might be made to add to the strength of 
aship. He pointed out again that as the length of a 
ship increased the stresses due to waves would decrease. 
Thus,a ship 600ft.long was more likely to meet with 
waves 600ft. apart on which she would be carried at the 
two ends, than a ship 1000ft. long was likely to meet 
with waves 1000ft. apart; and as, furthermore, it was 
possible to augment the strength of a ship in the middle 
without adding to the weight at each end, he could not 
accept the rule that the weight must increase as the cube 
of the dimensions as in any way precise for large ocean 
steamers. - 

Mr. White, referring to the influence of form on speed, 
said that in their practice at the Admiralty they had been 
careful to distinguish between sea work and smooth water 
work. They had obtained exceedingly good results in 
cases where they gave increased length, increased breadth, 
well-rounded ends, and smooth lines, and had achieved 
enormous economies by working on the general lines laid 
down by Mr. Froude. In his paper published in the 
“Transactions ”’ of the Institute in 1886, they would find 
particulars of the results achieved in speed by the war- 
ships Collingwood and Warrior. There could be no doubt 
that the matter of the draught of water in the ports was 
a most important matter bearing upon possible economies 
of ,the future. Dealing with the influence of length 
upon pitching, Mr. White said he had advised 
an increase of length up to the full extent pos- 
sible, but in the Admiralty they were always ham- 
pered by the requirement that they should get 
the quart into the pint pot, and he envied the free 
hand held by the gentlemen who designed and constructed 
the Campania and vessels of that class. He entirely 
endorsed what Dr. Elgar had said as to the utility of 
bilge keels, but he thought that Dr. Elgar would agree as 
the size and height of ships increased the useful effects 
of bilge keels must diminish, and in experience they had 
had instances in which no practicable bilge keels could 
have produced any appreciable effect. 








Mr. Martell having spoken, 





| Dr. Elgar, in reply, said his suggestion as to the 
promenade deck was that, instead of its being a light 
structure, it should be made the upper deck of the ship; 
and, by a redistribution of weight, a stronger and more 
stable ship would be obtained with the same weight of 
material. 

| This concluded the morning’s proceedings, the paper, 


He concluded by saying that the improvements that ' remaining on the programme, on ‘ Wear and Tear in 


Ballast Tanks,” being deferred till Wednesday morning. 
After luncheon, hospitality provided by the reception 


harbours and docks, such as would admit of much greater committee, the members of the Institute proceeded 
draughts of water being obtained ; and improvements in ' by train to the Bute Docks, concerning which we have 


already said something and shall have more to say. A 
visit was then paid to the new Dowlais Steel Works, 


it is necessary to move very cautiously, and above all) which we have already described and illustrated in our 


ages. 

In the evening the dinner of the Institution took place 
in the Park Hall, a very handsome and convenient hall, 
so large that there was no crowding. A great many 
speeches were made, but they were for the most part 
curiously political in tone, totally devoid of technical 
interest, and outside the province of THE ENGINEER. 

We must reserve our report of the proceedings of 
Wednesday and yesterday (Thursday) for our next im- 
pression, with the exception of Mr. Hamilton’s paper, of 
which the following is an abstract :— 


On WEAR AND TEAR IN Batuast TANKS. 


The author said that the two forms of ballast tanksnow 
common consist of the ordinary, or McIntyre, and the 
cellular double bottom. The various forms might be 
tabulated thus :—No. 1, as cellular double bottom with 
the floors complete from centre line to wings of tank, 
lightened by large holes, and continuous centre keelson, 
with girders fitted intercostally between the floors. 
No. 2, cellular double bottom with centre keelson and side 
girders continuous, and the floors fitted intercostally as 
diaphragm plates. No. 3, cellular double bottom fitted 
with continuous centre keelson and side girders, and 
brackets for floors. 

In the McIntyre tank, excepting in the way of the 
boilers, the wear and tear is principally confined to the 
riveting of the angles at the bottom of the fore-and-aft 
girders, the rivets being often found loose and broken, 
more particularly at the wing keelsons; this attachment 
becoming loose allows the girders to cut into the reverse 
frames, and in many cases breaking the fore-and-aft 
angles. From the fact of these keelsons being in some 
cases found displaced at their bottom edges, it is possible 
to suppose that this movement is generated at times by 
the tank being filled after the vessel has left port, and the 
heavy body of water rolling about before the tank is full, 
strikes the girders with great force every time the vessel 
rolls. Corrosion in these tanks, apart from the machinery 
space, is found to be slight, owing, no doubt, to the in- 
terior being nearly always in the same wet condition, and 
by the ironwork being covered with a deposit, more or less 
thick, of mud. 

The cellular double bottom differs in an important 
respect from the McIntyre, inasmuch as it is an integral 
part of the vessel’s construction, and the continuity of 
strength of the inner bottom should be maintained in a 
fore and aft direction. In the case of No. 1 it is found 
that, like the McIntyre, they are little liable to internal 
corrosion apart from the machinery space. Like the 
McIntyre tank, however, its vulnerable part is in the 
machinery space, and in one case of a vessel the entire 
tank top within range of the extreme heat of the boilers 
was found to be completely wasted, the floors were 
destroyed, having been corroded through, in a line ata 
distance of about 8in. to 14in. under, and parallel to, the 
tank top, the reverse bars on same, and the intercostals 
with their angles were deteriorated in a like manner, and 
to such an extent as to render the tank useless as such, 
and detrimental to the strength of the vessel. As to 
No.2: In a steamer with this arrangement of bottom it 
was found necessary, upon examination, owing to corro- 
sion, to renew at least one length of plate of each of the 
side girders, the top plating, the intercostal floors with 
their angles, and the entire boiler bearers. ; 

The author had two photographs illustrative of the dire 
effects of corrosion on plates situated in the machinery 
space of a vessel arranged under the heading of No. 1, 
and he concluded by describing briefly the method of 
repair adopted. 








Tue annual convention of the American Institute of 
Architects is to be held in the new Memorial Art Institute, on the 
Lake Front in Chicago, in the week beginning July 31st, and the 
Grand Pacific Hotel has been selected as the headquarters of the 
Institute of Architects during the convention. The Grand Pacific 
is conducted on the American plan only, is but a short distance 
from the Art Institute, and is only four blocks from the station 
where the trains start for Jackson Park, the site of the Columbian 
Exposition, making the run without stopping in fifteen minutes. 
The following figures give some idea of the cost of a visit to the 
Exhibition :—The rates per day, including board, are as follows : 
Single rooms, 4 dols. to 5 dols.; same, with bath, 5 dols. to 6 dols. ; 
double rooms, one person, 6 dols.; two or more persons, 5 dols. 
each; double rooms, with bath, one person, 7°50 dols.; two or 
more persons, 5 dols. to 6 dols. each. These prices, it is stated, 
are as low as the lowest in the city for the same class of accommo- 
dation, and will, it is thought, be cheaper than a 3 dols. room in a 
temporary building near Jackson Park, with the added expense of 
obtaining meals elsewhere. It is, however, further announced 
that rooms can be obtained for one person in a single bed, with 
two or three in a room, for as low as 1 dol. per day, and that the 
management of the Lakota, a new ten-storey fire-proof hotel, on 
the corner of Thirtieth-street and Michigan-avenue, about midway 
between Jackson Park and the Memorial Art Institute, has agreed 
to accommodate the architects who prefer the European plan, at 
the rate of 1°50 dols. to 4°50 dols. per day. The local committee, 
consisting of Messrs, W. W. Clay, 218, La Salle-street, and S. A. 
Treat, 58, Wabash-avenue, will, if desired, undertake to secure 
quarters at the Lakota or elsewhere, as far as in their power, from 
1:50 dols. to 5 dols. per day, on the European plan, if they have. 
timely notice of the same, stating the time of proposed arrival, 
length of contemplated stay, and the price which the members are 
willing to pay. 
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THE MERSEY BAR. 


In holding her place among British seaports, Liverpool 
has two ditfliculties to grapple with. The greater portion 
of her dock system was constructed long before it was 
surmised that vessels would attain anything at all ap- 
proaching their present dimensions. Thus Liverpool has 
over and over again had to adapt as best she could her 
obsolete dock facilities to meet the ever increasing re- 
quirements of modern commerce. Her first dock dates 
back to 1709, when the Liverpool Old Dock, the first wet 
dock constructed in England for the reception of vessels, 
came into existence. The site of this dock is at present 
occupied by the Custom House, but its memory is still 
preserved by the fact that all tidal and other level data 
are referred to the sill of this dock as the basis of 
measurement. This sill was some 2lin. below the mean 
level of low water of neap tides. From this date the 
Mersey dock system slowly but surely developed, and in 
1858 the whole of the various dock estates on both sides 
of the river passed into the management of the Mersey 
Docks and Harbour Board. This Dock Board has not 
only had to face the question of reconstructing old docks 
and providing new ones, it has also had to preserve the 
navigable channel leading from the Irish Sea into the 





Mersey estuary proper. The maze of sandbanks between 
which this waterway runs is subject to the 
usual changes that mark such channels. 


66ft., 72ft., and 84ft., the sea bed being deeper to the | 


northward of the line than it is on the south. 

The dredging operations were first made on the Bar 
towards the end of September, 1890. A 500-ton steam 
hopper barge, fitted with powerful centrifugal pumps 
for removing the sand, then commenced work. The least 
depth of water in the channel operated upon was 11ft. 
on the seaward edge of the Bar and 15ft. on the Mersey 
side. This shoal patch obstructed the navigable water- 
way for a length of a thousand yards, and a width 
of a thousand feet, the straight line joining the 
Bar Lightship with that known as the Formby 
passing through the centre of the area. The autumn 
of 1890 was exceptionally tempestuous, and interruptions 
were frequent in consequence. In the month of Novem- 
ber a series of very heavy gales from the north-west was 
experienced, so that whatever improvement the dredger 
may have effected was obliterated. Thus the practical 
result of three months’ intermittent work was nil. 

In April, 1891, another dredger took up its station on 
the Bar, and the two sand-pumping vessels worked 
together for the remainder of the year. The engineers to 
the Mersey Dock Board estimated that the removal of 
800,000 tons of material would effect a deepening of 
6ft. 6in., and thus give a least depth of 17ft. upon the 
Bar at low water. Before the close of 1891 there had 


| between January and June. 


outcome of a number of experiments that have been 
made relative to the best possible equipment for the work, 
and hence the impossibility of executing the order as 
speedily as some would have liked. 

The two dredgers to which we have alluded above did 
good work during 1892, removing in all upwards of 
1,000,000 tons of sand. The greater part of this was 
removed during the latter half of the year, the amount 
excavated being 37 per cent. greater than that removed 
During this interval one of 
the dredgers was absent upon other work for four months. 
Under these circumstances it is hardly surprising to learn 
that the maximum average depth of the cutting through 
the Bar was reached at the end of January, and that up 
to the end of June there had been fluctuations, tending 
generally in the direction of a slightly diminished depth 
of water. Assuming that there was nothing abnormal 
in the deposit of silt in the Queen Channel during the 
first six months of 1892, then it is quite a legitimate 
assumption that the 450,000 tons of detritus removed 
during that period was, roughly, coincident with the 
amount deposited upon the 3,000,000 square feet of Bar 
surface operated upon by the dredgers. If this be so, 
then the Dock Board have not only to deepen the Bar 
Channel, they have also to maintain it when secured. 


_To remove a million tons of sand, is, for a vessel of the 


Brancker type, an exceedingly easy matter, 





The oscillations that mark the shifting of 
the banks of sand and detritus have 
frequently modified the main scouring 
forces, with the result that new channels 
have been formed, and old ones have 
become practically silted up. 

A glance at the sketch accompanying 
this article will show that there are some 
three channels leading from the Mersey 
into the Irish Sea. One of these, that run- 
ning between Jordan Bank and the fringe 
of sandbanks adjacent to Formby Point, 
may be left out of the question, for during 
the year 1892, only eleven small craft 
passed through the Formby Channel. 
Through the Rock Channel there passed 
5822 vessels, while no less than 41,145 
vessels used the Crosby Channel. 

A ship leaving the Mersey makes in a 
straight line for the Crosby Lightship, 
from thence to the Formby Lightship. 
Between this light vessel and the Bar 
Lightship flows the Queen Channel, and 
about half way between those two limits 
lies the Mersey Bar. This impediment to 
navigation did not always occupy its present 
position, nor has the depth of water upon 
it been constant. Before dredging opera- 
tions were commenced upon it, the depth 
at low water of springs seems to have 
ranged from 68ft. to 12ft. The distance 
of the Bar of the Queen Channel from 
the Rock Lighthouse was 17,250 yards in 
1857, 18,000 in 1866 and 1876, while it 
increased to 18,700 yards in 1871. At 
the present time the distance along the 
leading line of the Crosby and Queen 
Channel to the Bar is about nine and 
a-quarter miles. From time to time a 
passage of water has opened up from the 
Crosby Channel across the Great Burbo. 
These streams of water, however, as well 
as the banks themselves, have shown a 
more settled character during the past few 
years than they did in the early days of the 
port. The Queen Channel, which is the 
present connecting link between the Crosby 
Channel and deep water, has now been in 
use since 1857. Prior to that date the 
Victoria Channel lasted in a navigable con- 
dition from 1837, while Denham’s ‘“ New 
Channel,” first noticed in 1833, lasted till 
1841. Within the Queen Channel itself 
the sea bed is by no means stationary. 
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and probably this is about the amount 
of solid matter deposited on the area in 
question during the course of a year. Of 
course it may be that the increased depth 
will give an increased scour along the Bar 
Channel, and then dredging operations of 
a permanent character will be unnecessary. 
There is, however, the shifty character of 
the currents through this maze of sand- 
banks to be considered, and this is a 
factor of the most uncertain nature. It 
has in the past produced both improve- 
ment and deterioration of the Bar Channel, 
and may do so in the future. Everybody 
is now convinced, however, that the Mersey 
Docks and Harbour Board hold in their 
own hands the solution of the Bar problem, 
and that it is only a question of another 
twelvemonths’ work before steamers of 
the very largest class will be able to enter 
the Mersey at any state of any tide. 





ROADS IN CHINA AND PERSIA. 





RoOADMAKING among the Chinese has never 
been brought to any degree of perfection. 
Except in the neighbourhoods of Amoy and 
of the few foreign settlements at the treaty 
ports, there are none but the most primitive 
and unimproved roads in the country. Roads 
outside the cities, whether for communication, 
conveyance, or military purposes, are merely 
lines of ruts across the fields. During nine 
months of the year, when free from rain, they 
keep in very good condition; but at other 
times they form an impassable bog, and travel, 
except on foot, is suspended. Nearly all 
traffic and travel is carried on over the canals 
and rivers which exist only a few miles apart 
all over the settled parts of the country. To 
this, and to human labour having been always 
found preferable to that of pack horses over 
circuitous and narrow mountain passes, may 
be ascribed the principal r.>sons for the 
neglect of road construction. Inside cities and 
towns, the streets are from 6ft. to 12ft. wide. 
Some of the most crowded thoroughfares are 
paved with massive blocks of stone. When 
kept in repair these streets are serviceable, but 
they are so few as to accentuate the impass- 
ability of the others. Greater attention is 
now being paid to road-making, especially for 
military purposes, the feeling which caused 
the Chinese 2000 years ago to build a wall 3000 
miles long to keep out foreign invaders, not 
having become extinct. Itis considered neces- 








Between 1890 and 1892 the 30ft. contour 
line outside the Bar has advanced about 
175 fathoms to the north - westward, 
and the 18ft. contour line has similarly advanced out- 
wards about 100 fathoms. The same contour from 
Taylor’s Bank has advanced some 130 fathoms into the 
channel. With this exception, this sand bank has | 
remained stationary. Askew spit, however, has under- 
gone an expansion towards the north, while its western 
front has receded. In the Horse and Rock Channel the 
silting up process is much more rapid, and Spencer’s Spit 
and the brazil Bank are gradually approaching to the 
banks that are connected with the Cheshire coast. This, 
however, is not altogether to be deplored, as it will prob- 
ably lead to an increased scour down the Crosby 
Channel, and thus tend to deepen the water over the bar. 
The srea of the banks which form such a feature of | 
Liverpool Bay may be estimated at about thirty-two | 
square miles; at least, that is the measurement of that | 
section of them which is dry at low-water of spring tides. | 
Their area was much the same in 1736, while in 1835 it | 
was put down at some four miles less. About two-thirds | 
of the banks exposed at low-water are quite detached | 
from the mainland. 
Having seen what is the nature of the banks and | 
channels that lie off the Mersey entrance, we now come | 
to the Bar itself. This ridge of sand, which now lies | 
midway between the Bar and the Formby Lightships, | 
may be regarded as the practical boundary of the Mersey | 
estuary. Seawards from the Bar the water rapidly | 
deepens. Thus soundings show a depth of 33ft. at low | 
water close up to the Bar, and this deepens to 42ft., 36ft., 
and 48ft. until the Bar Lightship is reached. From here 
to the North-west Lightship, which is some eight miles | 
further seawards, the soundings run 48ft., 54ft., 60ft., | 


| that quantity in forty-five minutes. 
| the Brancker, was launched on the 4th March last, 
|and has commenced work. 


THE ENTRANCE TO THE RIVER MERSEY 


sary to have a chain of forts all along the sea 
coast and up the Yantgze. In the district of 
Chefoo there is to be a naval station at 


been a clear gain of 5ft., notwithstanding that several | Chiao Chou, south of the Shantung Promontory, one at 
severe spells of bad weather had occurred. This improve- | 


ment was made at the comparative trivial expenditure of veake roads about the forts and a trunk military road from 


£15,000, and was the result of 2239 hours’ working, no 
less than 657,000 tons of sand being removed. This was 
considered so satisfactory, that in May, 1892, the Dock 
Board contracted with the Naval Construction and 
Armaments Company, of Barrow, for a twin-screw 
sand-dredger capable of carrying 3000 tons of sand, and 
fitted with pumps sufficiently powerful to fill her with 
This vessel, named 


Her length between the 
perpendiculars is 3820ft., and her moulded depth is 
20ft. 6in., while she has a beam of 40ft. 10in. She is 
built of steel, and is of 2560 tons gross register. Amid- 
ships are eight large hoppers, four on each side of the 
vessel, having a total capacity of 3000 tons of sand. 
These hoppers are fitted with Mr. A. G. Lyster’s patent 
hydraulic apparatus. A well is formed in the centre of 
the ship between the hoppers to allow the working of a 
sand pump suction tube 8ft. 9in. in diameter. The tube 
works through the bottom of the vessel, and is raised and 
lowered by hydraulic pressure. It can work at a depth 
of 45ft. Rectangular landing platforms are fitted above 
the hoppers, and so arranged that spoil may be dis- 
tributed among the sand-holding chambers at pleasure. 
Two large centrifugal pumps, having suction and discharge 
pipes 3ft. in diameter, driven by triple-expansion engines 


having cylinders 11}in., 18in., and 29in. in diameter by 


18in. stroke, and working at 160 lb. steam pressure, com- 
plete the sand-raising apparatus. The Brancker is the 


| be continued from Chefoo westwards to Chinanfu. 





Chefoo, and another at Wei Hai Wei, to the east of that 
place. The general in command has set his men to work to 
Chefoo to Wei Hai Wei. When completed the road is to 
The soil 
in this part of the country soon cakes into a hard ory 
mass. Consequently while the roads about the forts whic 
have been levelled and supplied with ditches on each side 
look everything that could be desired, Commander Adair, 
R.N., asserts that they can never carry a heavy gun. During 
some heavy snowstorms last winter this military road became 
a quagmire. This may teach the General the necessity of 
using metal for making roads. Suitable stone is both cheap 
and plentiful. A good road to Chinanfu passing through the 
silk and straw-braid districts would. be an incalculable benefit 
to the trade of Chefoo. Carriageable roads in Persia are few, 
their total length not exceeding 182 miles, and there 
are neither canals nor navigable rivers, circumstances 
which greatly hinder the development of trade. One of 
these roads was constructed from the village of Peri Bazar, 
the landing stage, after traversing the lagoon of Enzelli to 
Resht, a distance of five miles, and thence to Cazreen and 
Tehran. This road is used for wheeled traffic as far as 
Imamzadeh Hashem, twenty-eight miles from Resht. It is 
as a rule in a shocking state of disrepair, and is only patched 
when a distinguished traveller passes through Resht on the 
way to or from Tehran, or by express orders from the Shah. 
The road is in a comparatively decent condition when the 
weather remains dry for a fortnight or three weeks, but this 
seldom happens. From Imamzadeh Hashem to Cazreen the 
road is little better than a wide mule track, dangerous for 
both man and beast in wet weather. A Russian company 
has a concession for the construction of a carriage road from 
Enzelli to Tehran. 
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ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
CuicaGco, JuNE 197TH, 1893. 

In the Electricity Building the Burton system of pro- 
ducing electric heat is shown by the Electrical Forging 
Company of Boston, Mass. This is a system which has 
been examined by a committee of the Franklin Institute 
of the State of Pennsy]l- 
vania, and as the result of 
their report the John 
Scott Legacy Premium 
and medal was awarded 
to Mr. Geo. D. Burton. 
Although the various 
apparatus has been in- 
stalled at the World’s Fair 
for some time, the 
company has only just 
been able to obtain the 
requisite supply of power 
from the Exhibition 
authorities. The general 
principle of the system is 
the application of electric 
current to the piece 
which is to be heated, 
and in this respect it is 
closely allied to the 
Thomson - Houston pro- 
cess, which was exhibited 
by Sir Frederick Bram- 
well at the Institution of 
Civil Engineers some time 
ago. Alternating currents 
are used, and it is of en ee 
course totally different 
from the Benardos arc 
process. The company 
does not appear to lay stress upon their ability 
to weld metal, but rather to heat metal, and to carrying 
out forging and stamping operations. They exhibit 
some beautiful specimens of drop forgings, and all 
kinds of small forgings made in special machines, 








is96°78 per cent., and the commercial efficiency 93 per cent. 
The third motor gives 40 electric horse-power ; 580 watts 
| are used in the field, and 1870 in the armature; the elec- 
| trical efficiency is 93°8 per cent., and commercial efficiency 
91 per cent. All these figures are for full loads. These 
motors are of the makers’ standard type, having circular 
consequent-pole field-magnets and drum armatures, an 
illustration of one of these is given in Fig. 1. All the 
motors are shunt wound, the larger ones running at 600 








Fig. 1i—MOTOR, C. AND C. ELECTRIC MOTOR CO. 


revolutions per minute, and the smaller one at 700 revolu- 
tions. | 
The 40-horse power motor is merely used to drive | 
some shafting which actuates the various forging machines 
to be described hereafter, while each of the 100-horse 
power motors is used to drive an alternator capable 
The plant for 


of giving out about 85-horse power. 














































































































Fig. 2—CONNECTIONS, BURTON SYSTEM OF ELECTRIC FORGING 


to which I shall allude later on. The works 
of the company are situated at 163-167, Oliver- 
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street, Boston, and I have examined favourable re- 


ports made by a Mr. Robinson, of Chicago, IIl., and 
Professor P. H. Van der Wayde, of New York, after 
examination of the actual results obtained at the works. 
teferring now to the exhibit at the World’s Fair, the 


power is obtained from the general power plant in the 
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Fig. 3—SECONDARY COIL 


Palace of Mechanic Arts, and is furnished as direct current 
at 500 volts. At the stand are fixed three motors which 
are supplied with this current, and were made by the C. 
and C. Electric Motor Company, of New York; two of 
these motors develope 100 electrical horse-power each. 
I am informed that 600 watts are used in the field and 
1875 watts in the armature ; that the electrical efficiency 


forging is thus in duplicate, only one alternator | 
being required for the plant exhibited. The alter- | 
nators and exciters were made by the Eddy Electric | 
Manufacturing Company for the burton Company, and | 
each alternator gives at full load 1600 volts and 50} 
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Fig. 4—PRIMARY COIL 


ampéres, and runs at 600 revolutions per minute. The 
field of each alternator consists of 10 poles, alternatel 
north and south, and each machine is provided with 
an exciter, which is shunt wound, and developes 220 
volts and 30 to 40 ampéres at 2000 revolutions. A 








peculiarity of the alternators is that there are only five 
coils in the armature windings, although there are 10 


poles in the field. This I shall allude to afterwards. In 
assing I may remark that as all the plant is somewhat 
resin pine planking was first laid upon the ground, and 
the floor of the stand was then supported by about sixty 
uprights. 
In Fig.2 is given a diagram of the connections, in which 
E is the exciter. It will be seen that the line wires run 
from the terminals to the double pole cut-out T, and then 
to the main switch S, while the shunt circuit passes from 
one of the brushes round the field-magnets, and through 


























Figs. 5, 6, and 7 


the adjustable resistance R back tothe other brush. The 
main direct current is carried to the alternator, and 
passes all round the field magnets in series producing 
the proper polarity. The armature is provided with 
ten projectors, but of these only every alternate one is 
wound. The alternating current is collected in the 
usual way, and passes into the primary of a trans. 
former C, which is by far the most important por- 
tion of the plant. 
The terminals 
of the primary 
coils are figured 
11, and the 
znain current is 
then split into 
half as many 
branches as 
there are 
primary coils. 
Each branch is 
wound round 
two primary 
coils in series, 
and a secondary 














coil is placed 
between each 
two primaries. 


It will thus be 
seen that all the 


primary _ coils 
are wound alike, 
and all pairs 


in parallel. The 
secondary coils 
consist of afew 
turns of flat 
copper ribbon 
A A, with plates 
of insulating 
material be- 
tween each pair 
of windings, as 
shown in Fig. 3. 
A primary coil 
is illustrated in 
Fig.4. B, andall 
the coils are well insulated from the core, shown at C, 
which consists of galvanised iron wire. This wire 
is, however, not continuous, but is in the form of a 
number of incomplete 
rings, so that there is a 
gap between the two 
ends of each coil. The 
secondary windings are 
attached to two heavy 
solid copper rings D D, 
which encircle the whole 


Fig. 9 





| transformer, and are 
shown in section. One 
of these rings is 


therefore positive, while 
the other is negative, 
and Figs. 5 and 6 illus- 
trate the method of form- 
ing the connections for 
the bar of metal E which 
is to be heated. The 
excentric clamp—Fig. 7— 
is one of the forms most 
frequently adopted for 
securing the bar in posi- 
tion, but in many cases 
where only a short length 
of metal is to be heated, 
it is merely held across 
the two main bars by 
means of tongs. It is 
obvious that several 
arrangements for cramp- 
ing the pieces may be 
attached at different 
points of the circum. 
ference, and in_ the 
machine exhibited four 
such connections are 
made. The secondary 
current is at a pressure 
of only about five volts. So that its quantity is, 
of course, very large, in some cases reaching 

ampéres. As it would be impossible to regulate 
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Fig. 9a 


the secondary current by introducing resistance, the 
whole apparatus is controlled by means of the resistance 
R, Fig. 2, placed in the shunt circuit of the exciter. In 
this case there is, of course, only a small current to be 
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controlled, and the rheostat is placed in such a position | 
that the workman can regulate the heating effect while 
manipulating the bar. The position and use of this 
rheostat appears to be one of the features upon which | 
special stress is laid by the inventor of this system. The 


Electrical Forging Company, besides supplying special 
plant, are also manufacturers of a large variety of forg- 
ings, and they claim that, as the electric current first 
heats the centre of the piece of iron being used, there- 
fore that piece will retain its heat for a longer 
than if heated from outside in an ordinary fire, an 


eriod 
that 







Fig. 8-ELECTRICAL FORGING MACHINE 


one heat is sufficient to finish such a forging as a hammer 
head made of tool steel throughout. Another advantage 
appears to be the entire absence of scale upon the piece 
heated. Fig. 8 represents a special machine made by 
the firm for producing rolled forgings of the types shown 
in Fig. 9. A pair of special tools are required for each 
pattern, and one of these tools is fixed upon the rotating 
drum, while the other is attached to the inside of the fixed 
sector. The tools for ball-rolling are shown in position 
in Fig. 8, and they are so formed as to shape a perfect 


|in 5} minutes, with an expenditure of 42-horse power. 


square and 20in. long, could be brought to a forging heat 


In order to give an appreciation of the capability of the 
plant, I was informed that a round bar of tool steel 
jin. diameter and 11lin. long between the clamps, is raised 
to a forging heat in one minute by 82-horse power, and 
the steel for making balls, which is often }in. diameter 
and 5in. distance between the clamps, is heated in half 
a minute by 274-horse power ; and this heat can be main- 
tained for any length of time. A drop-hammer is shown 
at the stand, and a tool of this kind is used for forging 
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hammer heads. I examined some fitters’ hammers | 
made by the system of electrical heating and drop forg- | 
ing at one heat, which appeared remarkably perfect in 
form. This evening I was present at the stand, and 
witnessed the actual working of the plant. | 
In one case a bar of tool steel 1}in. square in section | 
was taken, and a length of 8in. heated between the gun- | 
metal cramps. The heating appeared quite uniform on | 
the outside, and was carried to such an extent that the | 
metal was melted. It was interesting to observe that the 


length in about five minutes, with an expenditure of from 
75 to 100-horse power. I do not give an illustration of 
the actual transformer at the Word’s Fair, as little can be 
seen from the exterior, the coils being completely enclosed 
in a wooden case, and only the large copper bars, about 
3in. diameter, which lead to the cramps being visible. 

The Elektron Manufacturing Company, of Springfield 
Mass, U.S.A., exhibit at their stand in the Electricity 
Building a very neat type of electric elevator, and speci- 
mens of motors and dynamos of the Perret type, which 
have some novel features. 





Fig. 1O—PERRET MOTOR 


One of the Perret motors is illustrated in Fig. 10. The 
framework of the machine is of cast iron, held together 
by cross bolts. The field magnet cases are of soft sheet 
iron stampings, cramped tightly together by bolts; the 
stampings are in three pieces, all duplicates of one 
another, and they are jointed inside the field coils by 
taper ends, as shown in Fig. 11. There are three field 

coils, and, therefore, six consequent 
poles are produced. The object of 
using sheet iron stampings for the 
core of the field magnets is to 
enable magnetisation and de-mag- 
Fig. 11 netisation to go on more rapidly 


| than would be the case with solid iron cores, as it is 
| possible to obtain softer iron in the form of sheets. It is 
| also stated that the cost of the cores isless than would be 
| the case if forgings had to be machined all over. In Fig. 10 
the machine is provided with six brushes, or rather brush 
carriers, but this is only done where the potential of 
supply is not higher than about 110 volts. In cases where 
| @ pressure of 500 volts can be obtained, it is usual to 
| cross-connect the armature, and use only two brush 
| carriers. The brushes are of a form specially 
| designed by the makers to avoid sparking. It 
is stated that with the ordinary form of carbon 
brush, although ample wearing surface is usually 
| allowed, that in practice only a few points at the end of the 
brush are in contact with the commutator, and that on 
this account sparking is produced, which again tends to 
cause inequalities upon the wearing surface of the carbon. 
| In the Perret dynamos and motors the brushes consist of 
| a number of separate carbon pencils, about fin. diameter, 
and these pass through round holes in a solid gun-metal 
| block, and are placed radially to the commutator. The 
| brushes are “‘ staggered’ so as to cover the whole width 
| of the commutator, and each carbon pencil is provided 
| with a separate small spiral spring, which acts upon the 
i | end of a small copper lever, and tends to press the carbon 
r - i Nef HA | lightly upon the commutator. In a 10-horse power motor 
Y . Hi iM ae a | used for the elevator, only two carriers were employed, 
tf : | and each was provided with nineteen pencils, ten placed in 
nt | one row and nine in the other. It is claimed that these 
Hi | brushes require absolutely no attention, and that the 
wear after six months’ constant running is very slight. 
| Theoretically, doubtless, the plan is a good one, but the 
| spiel springs and small levers seemed to us rather 
| delicate and liable to be broken unless handled with 
great care. The armature 
| consists of a Gramme ring, 
the core being of soft sheet 
iron plates, with Pacinotti 
teeth, as shown in Fig. 12. 
The 10-horse power size has 
ninety-six coils altogether. 
It will be seen from Fig. 10 
that the cores of the field 
magnets are not so wide as 
the space between the up- 
rights of the frame, and that 























Fig. 16—-MOTOR AND CRAB FOR ELECTRIC ELEVATOR 


sphere, and cut it offthe heated rod during one revolution | inside of the bar had been hotter than the outside, as the 
of the dium. Each of the other forms shown in Fig. 9| molten metal ran out of a hole which was produced at 
are also turned out in one revolution, and thread is put | the lower side of the middle of the piece. After this 
on the studs or screws at the same time. I examined | operation a bar of tool steel fin. square in section was 
some of these specimens, and they appeared to be very | cramped with the jaws 3ft. apart, and was equably heated 
well shaped. ‘The balls are not turned in any way | to whiteness throughout its whole length. It was not 
afterwards, but are merely ground up true. In certain | possible to make accurate quantitative tests during these 
cases where end heat upon the bars is all that is required, | tests, but it may be possible to add these at a later date. 





the clamps — one of the electrodes are provided with | The cleanliness of the whole operation, and the extreme this prevents leakage of 
a number of holes through which rods may be inserted. | facility with which the apparatus can be manipulated, Fig. 12 magnetic lines. The com- 
As soon as these rods come in contact with the other | seem to assure a widespread use for the system. mutators are, in my 


I 
electrode, they are heated to a forging temperature, and | learn that a complete outfit has been recently shipped to 
a lad can feed the rolling machine as fast as the rods | England, and another to Canada, which will heat a bar 
are heated. I was informed that a bar of iron l}in. | up to din. square and 8ft. long throughout its entire 


opinion, decidedly good, the end is absolutely flat, 
and there are no grooves cut in the face of the 
‘bars. A favourite practice with some makers is 
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THE EAST COAST FIRST AND 














THIRD-CLASS DINING TRAIN 





The cost of working is said to be con- 
siderably below that of elevators actuated 
by water-power, but I am unable to obtain 
any exact data. The rest of the exhibit of 
the Elektron Company comprises one 15 
brake horse - power motor, supplied with 
current at 500 volts, and belted to a 
dynamo supplying 160 16-candle power in- 
candescent lamps upon the neighbouring 
stands. This dynamo gave 110 volts, and 
was provided with six of the compound 

































































































































brushes already described. Each brush had 
in this case fifteen carbon pencils in two 
rows of eight and seven pencils respectively. 
Another motor was working a pump which 
filled a tank, and the stopping and starting 
of the motor was automatically regulated 
by the height of the level of the water in the 
tank. Some small motors were also shown 
in pieces, and these I may be able to illus. 
trate in a future article. 















ROYAL OBSERVATORY, EDINBURGA. 


WE gather from thethird annual report of the 
Astronomer-Royal for Scotland, just published, 
that this year considerable progress had been 
made in the erection of the new Royal 
Observatory in Blackford-hill Park. Work was 
commenced in May last year, and at present 
all the buildings, including the observatory 
itself, the transit house and the dwelling 








houses, are up to the level of the ground 
floor. Some parts of the structure have been 
carried up a good deal higher, the eastern 








S - 
: Toate sry 3 
' Aidk Water Tank tcauge lassq \ 
; LL BP R/Ols {41 | he Hot water | 
; A 
N 
© : 
© 
3 
| : 
. = SER = FS 
hn “aaa: = S 
ve : aE YE 7a 
" 4 
3y : N 
“Tue ENGmEeer” 
TRANSVERSE SECTIONS OF THE KITCHEN CAR—(See a/so pages 31 and 38) 








tower in particular having reached the height 
of 21ft. above the ground. Red sandstone from 
Doddington Hill, in Northumberland, is used 
for the face work, and grey freestone from 
Haile’s quarry, near Edinburgh, for the inner 





to cut two grooves in the commutator bars to allow 


| 


| As soon as the speed rises above the calculated maximum, 


for turning off the tops of the bars, these being | the strap brake is put upon the edge of the drum. 


arranged as shown in Fig. 13 annexed. This practice 
is often the cause of 
the bar being short- 
circuited through the 
copper dust which lodges 
in these grooves, and 
they are a fruitful source 
of mischief in street car 
work. In the Perret 
motors this is avoided 
altogether, and no nuts 
or collars are put on outside of the commutator, the 
method of connection being* shown in Fig. 14, where D 
is the shaft, A a wrought —-—-=s5~. .~— 

iron plate, keyed on™" 

and held by a set screw j 
inside, and B another “ayy 
plate tightened against 
the bars C by means of 
nuts, which are inside 
between the commutator 
and armature; the outer 
end of the commutator 
is therefore absolutely 
flat, and can be kept 
clean with ease. Fig. 15 
represents a view of the 
motor and hoisting crab 
for the electric elevator I spoke of previously. The 
motor is supplied with current at 500 volts pressure from 
the Machinery Hall, and when running at 600 
revolutions per minute will give out 10-horse power. 
The field magnets are shunt wound, and there are 
only two brushes upon the commutator; the motor 
itself is thoroughly well insulated from the bed- 
plate by means of a thick plate of fibre. The armature 
shaft is connected to the driving shaft by means of a 
self-adjusting insulating coupling of the form shown in 





Fig. 13 
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Fig. 14 


Fig. 16. The shaft c has an enlargement at its end, and is | 





Fig. 16 


provided with a key-way across the end, and the shaft c', 
is formed in a similar manner. The coupling consists of 
two discs of wrought iron, 6 and 5}, provided with keys 
d and d' at right angles to one another. 
sulating material is placed betweed the two flanges, and 
they are held together by bolts passing through tubes e of 
insulating material, and having insulating washers under 
the nuts and bolt heads. 

The portion of the shaft which is insulated from the 
motor carries a steel worm forged solid on, and afterwards 
cut by machinery; this worm gears with a phosphor- 
bronze wheel, and both are enclosed in a cast iron case 
—easily seen in Fig. 15—which is filled with oil, so that 
the lubrication of the gearing is as perfect as possible. 
Upon the same shaft that bears the worm wheel is keyed 
the cast iron winding drum, which carries the steel wire 
rope used for lifting the elevator car. 
breakage of the rope itself, the car is prevented from 
falling by means of cam-shaped pawls, which grip the 
sideways upon which the car works. If the drum should 
for any reason begin to travel too fast, this motion is 
checked by the action of a centrifugal governor, con- 
trolled by powerful springs and placed inside the drum. 


A plate a of in- | 


In case of actual | 


| A special apparatus is also designed to avoid slack in 
the wire rope, which might entail serious consequences. 
This apparatus consists of a pair of arms pivoted on the 
drum shaft, and carrying a cross bar and jockey pulley— 
seen in Fig. 15—resting upon the surface of the winding 
drum. This jockey pulley rides against the hauling part 
of the rope, and if this should become too slack the pulley 
will fall towards the floor; in doing so it actuates a clutch 
mechanism provided with engaging claws, and by its 
means causes a second powerful strap brake to grip an 
enlargement of the driving shaft, close to the insulated 
coupling we have already described. The action of the 
apparatus is thus fully safeguarded. 
The starting and stopping of the machine is effected 
by means of a wire rope which is passed round the large 
grooved pulley in the fore-ground, and a second grooved 


pulley is keyed upon the same shaft as the former, and | 


this second pulley is connected to a grooved pulley seen 
at the base of the machine in the front. 
actuates, through a small cross shaft and gearing, a system 
of levers partially visible in the background, and these 
control the switches. One switch gives the proper direc- 
tion to the current for either raising or lowering the 
elevator car, and this switch is closed first. The other 
switch puts the current into the armature, and is in series 
with an automatic resistance frame. This starting switch 


is of very ingenious construction, and has both quick | 
make and quick break, so as to avoid the serious arcing | 


which would occur with currents at a pressure of 500 volts. 
The automatic resistance is a very neat arrangement, 
which was shown and explained to me, but as the design 


is not yet patented in Great Britain I am unable to | 


illustrate it in detail. Suffice it to say that it consists of 
a solenoid, which draws down a core connected with a 
lever, and controlled by an airdashpot. The end of the 
lever is fitted with a contact piece, and describes an arc 


over a series of separate contacts which are connected | 


with German silver resistance coils. At starting, the 
whole of the resistance is automatically inserted in series 
with the motor, and is gradually switched out as speed is 
| got up. Iam informed that the current used at start- 
ing was from two to two and a-half times the ordinary 
full load working current of the machine. The makers 
| told me of a case where a series-wound motor by a very 
| well-known firm was used for an electric elevator in 
Boston, and it took a current of 160 ampéres to start it. 
The current was obtained from an electric street car line at, 
a pressure of 500 volts, but this large starting current so 
seriously affected the generators at the power station that 
| the manager there objected to its use, and the motor was 
removed and replaced by one of the Perret type, which, I 
am informed, does the same work withastarting current of 
50 ampéres. I may observe that with the Perret motor 
| shown in the Electricity Building no resistance is used in 
| the field magnet circuit. 
| The present drum is 36in. diameter, and the. speed of 
| lift is 140ft. per minute, and the maximum load is 
| 2000 lb. If a larger drum were used a load of 1200 lb. 
| could be lifted at a speed of 225ft. per minute, and with 
| a 15-horse power motor 2000 lb. could be raised at this 
| speed. One noticeable feature of the plant is that in case 


of a serious overload the machine will not start at all, as | 


| the whole of the resistance is kept in series with the 
armature coils by the automatic regulator. This appears 
to me a very desirable feature, as I know of a certain 
other type of American electric elevator, where the mere 
| pull upon the controlling cord first puts the resistance in 
for an instant, and then cuts it out. If, therefore, the car 
has not started owing to overloading, the current through 
| the armature of the motor may be enormous, and quite 
sufficient to destroy it altogether. I was particularly 
| Struck with the easy starting and stopping of this 
| elevator, and I am told that it is particularly suitable 
| for a current supply at 220 volts, such as is common in 
‘ the metropolis on the three-wire system. 


The last pulley | 


walls and less conspicuous portions of the 
building. The transit circle stands on hewn granite pillars, 
the foundations of which are finished and capped by a large 
granite slab, weighing nearly four tons. When the piers 
are completed, they and the bearings of the transit circle 
will be approximately adjusted by means of an ordinary 
telescope, with pivots of the same size as those of the actual 
| instrument. This arrangement having been completed, the 
| piers will then be boxed in, until the building is so far 
finished as to admit of the erection of the transit circle. It 
| will be necessary to leave the final adjustment until the piers 
have become thoroughly and permanently settled, as the bear- 
ings have noscrew adjustments, either in altitude or azimuth. 
| It is expected that the domes will be ready to fix as soon 
' as the masonry is fit to receive them. Owing to the exposed 
nature of the site, the domes have, says the author of the 
| report, been specially designed to resist the most violent 
| gales, while they can be partially opened to permit of the 
safe and efficient use of the instruments in the windy or 
showery weather so often associated with a partially clear 
sky in Scotland. Through the pierced tube of the transit 
| circle the collimators will be mutually visible, and the slope 
of the ground to the south will admit of the use of a meridian 
mark visible through holes in the supports of the southern 
| collimator. As the distance of this mark is something less 
than 300ft., a lens of long focus properly mounted will be used 
for observing it. The stones forming the granite piers for the 
transit circle already mentioned were brought from the old 
piers at’ Dunecht, and the task of separating them required 
extraordinary care and patience. The Astronomer - Royal 
| observes :—‘‘ They had been bedded in cement in the most 
solid manner, and this hard cement had to be solely removed 
from the joints by means of iron blades fed with emery and 
water.” Success, however, attended the operation, and our 
author mentions that the successful accomplishment of this 
task was mainly due to the aid of Mr. John Smith, the 
experienced and skilful mason who had erected the piers at 
Dunecht more than twenty years ago, and it is gratifying to 
state that the same skilful hands are rebuilding the piers in 
their present position. 

In connection with the observatory there is a time gun at 
Edinburgh, a time ball on Nelson’s monument, and several 
sympathetic clocks in the city and at Dundee. On several 
occasions the outside communication has been interrupted 
owing to the multitude of wires in the neighbourhood, but in 

no case has a failure occurred through causes under the con- 
| trol of the observatory. 


| THE EAST COAST DINING AND CORRIDOR 
| TRAINS. 

| ABove and on pages 31 and 38 we publish further en- 
| gravings illustrating these trains. One part of the engraving 
| illustrates one whole train on a small scale, the other shows 
| one of the third-class corridor carriages. These carriages 
| were described in our last impression, and to this we need not 
| at present make any addition. In our impression of the 30th 
| ult., page 580, we illustrated and described the kitchen and 
| other carriages. The trains are now running the usual 
| preliminary journeys to see that everything is quite satisfac- 
| tory, and it is intended to commence regular service on 
Monday next. 
| 

| A TERRIBLE fire broke out in a cold storage warehouse 
| in the World’s Fair grounds at 2 o'clock on Monday afternoon. 
| The cupola of the warehouse where the outbreak was first noticed 
was 200ft. in height, was built of wood, and elaborately orna- 
mented, near the top being a landing. The flames were first 
| observed 30ft. above this landing, and when the firemen arrived 
thirty-five or forty of them climbed up toit. They were preparing 
to jbring their hose into play when the flames, which had made 
their way downwards inside the tower, suddenly broke out on all 
sides beneath the landing. Five firemen saved themselves by 
sliding down the ropes, but before their companions could follow 
the ropes were burnt through. The remainder were then left 
huddled together on the north side of the cupola, quite beyond the 
reach of ladders or any other means of rescue. The crowd of 
spectators, which now numbered 20,000, being unable to render 
any help stood horror-stricken, watching the flames mount higher 
and higher until the firemen were almost concealed from view. 
One of the men sprang from a landing far out into the air, but was 
dashed to pieces on the roof of the building 80ft. below. Four others 
followed his example and met with a similar fate. The upper por- 
tion of the cupola was then seen to give way, and the remaining 
firemen were swallowed up in the burning mass of timbers. 
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RAILWAY MATTERS. 


Mr. G. N. Tyrret, who retired from the service of the 
Great Western Railway Pesce. ep in 1888 after forty-six years’ 
service, during the last twenty-four years of which he held the 
position of superintendent of the line, died on Wednesday morning 
at his residence at Slough. 


Tur Great Eastern Railway Company is taking con- 
siderable pains to popularise holidays in Belgium by improved 
services of trains and steamboats, and to make the various places 
in Belgium sufficiently known by means of pamphlets to English 
people, describing in an interesting way some of the many inter- 
esting features of that couutry. The company has recently issued, 
and there can be obtained from all booksellers, a new edition of 
the handbooks by Percy Lindley, and a new pamphlet by Mr. 
Joseph Hatton, entitled, ‘‘ Cigarette Papers for Holiday Smoking,” 
and giving short descriptions with illustrations of Scheveningen, 
Lubeck, Hildesheim, Rotterdam, and Spankenburg. 


Tue Glasgow Tramway Company last Monday formally 
took over the Govan section of the Vale of Clyde Tramways, the 
lease of twenty-one years having expired. The Govan line, which 
is about two and a-half miles in length, has hitherto been operated by 
steam locomotives ; but these are to be immediately abolished, and 
horse-power substituted. There will thus be an end of all mecha- 
nical traction on tramways in the Glasgow district for the present ; 
as the City Corporation, when it takes over the Glasgow lines next 
July, intends to operate with horses, the Committee appointed to 
consider the matter having decided that all other systems are more 
expensive. This decision was, however, arrived at before the joint 
Committee of the House of Lords and Commons had even been 
appointed. 


In answer to the repeated demands of the public, and 
particularly of those inhabiting the neighbourhood of the Northern 
and Eastern stations, it has been decided, from the first of next 
month, to reorganise the circular service from Paris-Nord to Paris- 
Nord. Starting from La Rappée, and returning by Courcelles, 
there will be two trains per hour from 8.10 a.m. until 8.40 p.m. 
The trains will leave Paris-Nord at ten and forty minutes respec- 
tively after the hour, and will arrive at the same station two and 
thirty-two minutes also after each hour. 
Courcelles and returning by La Rappée, there will be likewise a 
couple of trains from 7.58 a.m. to 8.58 p.m., leaving Paris-Nord 
at twenty-eight and fifty-eight minutes, and arriving there at 
eighteen and forty-eight minutes after the hour. In addition, 
hefore 8 a.m. and after 9 p.m. trains, working on the shuttle 
principle, will be run between Paris-Nord and the ——— 
Denis, to meet at the latter station the circle trains of Courcelles 
and La Rappée. 


As compared with the operations of the year 1891, the 
receipts of the Eastern of France Railway diminished in 1892, 
while the expenses increased. The falling off in revenue has not 
been due primarily, as in the case of some other French lines, to 
the revision of tariffs. The receipts from express traffic have 
increased yp Beorye 14 million francs, or 3 per cent., which repre- 
sents only about the normal growth of business. Five million more 
passengers have, however, been carried, the total rising from 
forty-two to forty-seven millions, The parcel traffic also shows a 
slight increase. In the ordinary goods traffic the tonnage carried 
has been almost stationary, but the average receipts per kilometric 
ton has fallen from 5°15 centimes to 5°09 centimes. As the 
average distance per ton carried is given as 114°5 kiloms., this 
represents a loss of seven centimes on every 1000 kilogs. This loss 
is not entirely due to lower rates, but to a falling off in high-priced 
manufactured goods. The effect of the increase in customs duties 
is shown in a reduction of 10 per cent. in the foreign exports from 
Paris carried over the system, and of no less than 29 per cent. in 
the raw materials carried from the frontier to the capital. One 
effect of a stricter protectionist policy has thus been to increase 
the Government obligations to the railway proprietors. 


Masor-GENERAL Hutcurnson held an inquiry on Tues- 
day, at Highgate, into the condition of the Highgate cable tram- 
way, which has been stopped since last December in consequence 
of an accident which occurred upon it. The company applied for 
a new licence. The Hornsey Local Board pete the application 
on the ground that the company was insolvent and the permanent 
way unsafe. It sen that the machinery had been repaired, 
but not to the satisfaction of the Local Board. There was to be a 
new company with a capital of £1500, but out of that costs of 
reconstruction, &c., to the amount of £115 had to be paid, leaving 
only £350 in hand, and the inspector said that all that would be 
absorbed by the repairs. Where would the Local Board be able to 
get the cost of repairing the road if it became necessary through 
the company’s neglect? Mr. Carruthers Wain, on behalf of the 
—— that out of the £1500 they would insure against 
accidents on the line and have a competent staff of men. Mr. T. 
F. N. Colam, on behalf of the Local Board, said they were 
responsible for the safety of the line, and until it was made safe 
and the company had at least a reserve fund of £500 they could 
not sanction the opening of the line. The inspector promised to 
report as soon as he could. 


TuHE inspecting officers of the Department of Engineers 
for the Province of Buenos Ayres have submitted a report on the 
rolling stock of the Southern and Western Railroads of that 
country. They say that the whole of the rolling stock of the 
Great Southern is of English construction, sufficiently solid, and of 
good material, but in designing it the nature of the railroads has 
been left out of consideration ; consequently, there are extreme 
rigidity and excessive weight, completely unfitting the rolling 
stock for the roads over which it is to run. An American con- 
temporary says :—‘‘ The result is said to be an excessive expendi- 
ture in the maintenance of way and rolling stock. Moreover, the 
cost of the English rolling stock is said to be unreasonably high. 
On the Western Railroad the locomotives are from the United 
States, and are said to be simple in construction, but ‘‘of the 
highest order.” Although severely taxed in consequence of the 
deficient number of locomotives, they gave satisfactory results in 
all respects. In general, the verdict of the Department is alto- 
gether in favour of North American rolling stock because of greater 
simplicity, less weight, and better system of suspension. First 
cost and cost of maintenance are lower than with European rolling 
stock, and in the American passenger cars the dead-weight per 
passenger is about half that of the English-built coaches. 


A MECHANICAL engineer has usefully called attention in 
the Standard to the steam carriages of M. Serpollet. He says: 
—‘ These carriages are a great advance on any previous attempts 
to use steam on the highways. There is no visible steam or smoke. 
the products of combustion being ejected at the rear near to the 
ground ; there is very little more noise than is made by a heavy 
road carriage or an omnibus, The carriage is under excellent 
control, and during our ride it must have passed hundreds of 
horses, and only one seemed to take any notice of the carriage. 
My object in drawing attention to this carriage, some twenty or 
more being in use in Paris and suburbs, and others in the provinces 
of France, is the state of the law in England, by which such vehicles 
would come under the Traction Engine Acts, and only be per- 
mitted to run at stated hours and limited to a speed of four miles 
per hour; but as M. Serpollet has shown how the objections to 
motor carriages on our roads can be obviated, it seems to be time 
that some relaxation in the law should be made. We are a 
mechanical nation, and it is vexatious to see a trade—which might 
in a few years be as extensive as the cycle trade—remain in the 
hands of other nations ; a trade which might find occupation for 
thousands of our working men ; but, until some considerable modi- 
fication of the law is made, no manufacturer would venture to put 
down plant for making motor carriages.” 





Again, starting from | 


NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales octet to an annual rate of 
23°8 per 1000 of their aggregate population, estimated at 10,322,429 

ersons in the middle of this year. The rate varied from 11°8 at 
erby and Oldham to 42:1 at Preston. 


To overcome the residual magnetic effect in electro- 
magnets, Mr. 8S. H. Stupakoff makes his magnets with a thin 
sheet of soft iron in between the poles and the armature. This is 
found sufficient to neutralise the effect of residual magnetism 
without harmfully increasing the magnetic resistance. 


In London 2220 births and 1847 deaths were registered 
last week. Allowing for increase of population, the births were 
389 below, and the deaths 328 above, the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 19:1, 22°6, and 22-2 in 
the preceding three weeks, was 22°4 last week. 


Mars ze equal to the best Carrara is stated to have been 
discovered in apparently large quantities at the Avondale 
quarries in Chester Co., Pa. A chemical and physical examination 
of some diamond drill cores made by Prof. J. F. Kemp, of the 
Columbia College School of Mines, New York city, is stated to 
have shown a crushing strength of 22,1501b. per square inch, and 
from 0°052 of 1 per cent. to 0°025 of 1 per cent. of absorption. 


Accorpinc to the Annales Industrielles, General 
Sebert har, in the name of the committee of the economic arts, 
made a communication with respect to the transformation of co- 
ordinates. This is effected by means of an instrument constructed 
by M. Barthélemy, after the design of M. Bertrand, which has for 
its object the finding by simple inspection of the value of the 
sides of the right angle of any right-angled triangle, when the 
hypothenuse and the angle at the base are given. 


THE number of hours of bright sunshine recorded 
during 1802 by the Campbell-Stokes sunshine instrument at Green- 
wich was 1277, which is about seven hours below the average of 
the preceding fifteen years, after making allowance for the small 
difference of the indications with the Campbell and Campbell- 
Stokes instruments. The aggregate number of hours which the 
sun was above the horizon was 4465, so that the mean proportion 
of sunshine for the year was 0°286, constant sunshine being 
represented by 1. 


Tue scheme for running canal boats by overhead electric 
trolley traction seems to be taken up with some promise of success 
in America. Governor Flower has suggested an appropriation for 
the purpose from Congress, and the Superintendent of Canals, Mr. 
Hannan, is prepared to receive plans and suggestions. The problem 
is to supply power in small units—25-horse power to 100-horse power 
—along a line 300 miles in length. Governor Flower thinks the 
whole cost would not be over a million dollars—£200,000 —to fit 
twelve power-houses thirty miles apart, and the cost 2s. 6d. per 
day per boat. The Electrical Engineer says it is thought that this 
estimate is too low in both cases, but that the project is worthy of 
attention. 


A meTHopD of hardening sandy roads is practised about 
Orlando, Fla., which is described by Dr. Thomas R. Baker in 
Science. There is a kind of clay found in the vicinity which has to 
be quarried from its bed, but disintegrates rapidly after handling. 
Its colour is reddish, which is probably due to the oxide of iron 
contained in it, analyses showing the clay to contain 4°20 per cent. 
of moisture, 69°03 per cent. of silica, 18°21 per cent. of silicate of 
alumina, and 8°53 per cent. iron oxide. This clay, the Engineering 
Record says, is simply spread over the street to a depth of several 
inches, sprinkled with water, and then rolled. Roads improved in 
this way are said to be remarkably hard and firm, when the small 
amount of labour expended on them is taken into consideration. 


CoMPRESSED air is used in the Ludlow, Ky., shops of 
the Cincinnati, New Orleans and Texas Pacific Railway for empty- 
ing oil barrels in a manner that might be useful for other purposes 
in many establishments. The air is forced into the barrel through 
a fin. iron pipe. This passes through a plug fitting in the bung 
hole. The plug is a conical brass casting 6jin. long, 1fin. in 
diameter at its smaller end and 3in. at the larger. The interior is 
hollow, leaving considerable space between the sides and the iron 
pipe passing through it. When air is forced into the cask through 
the pipe, the oil is forced into the plug, and through a small pipe 
tapped into it, which conducts the oil to any desired place. It is 
stated in the Railway Age to have proved to be a very handy 
device, easily operated by a hand pump. It is very much the 
same as the long-used device for supplying beer in France. 


Ir is stated by the British Consul at Batoum that last 
year as many as 72,565 tons of raw cotton were transported across 
the Caspian to Baku, and thence by the Transcaucasian Railway to 
Batoum and Poti. After re-shipment at these places the cotton 
was conveyed to Odessa and Sebastopol, and thence to the weaving 
mills at Lodz, Warsaw, and those in the Moscow district. As it is 
cheaper than either American or Egyptian cotton, which pays a 
very heavy import duty, it is expected that in a few years, when 
the cotton crop of the Transcaspian provinces will suffice to furnish 
the raw material required by the Russian mills, American and 
Egyptian cotton will cease to be bought in Russia. The Vice- 
Consul at Poti, in his report, mentions that the large quantities of 
cotton arriving there from Transcaspia have blocked up the port, 
as it exceeds the capacity of the Russian steamers to transport it. 


Or the one hundred and seventeen cyclists who 
entered in the cycle race from Vienna to Berlin, thirty-one 
Germans and six Austrians arrived in Berlin by nine o’clock on 
Saturday morning. The first thirty of the competitors have done 
wel] enough to receive prizes. Of these, five are Austrians and 
three Berliners. The other seven receive a diploma. Only three 
of the thirty-seven used more than one cycle in the course of the 
race. Of the machines employed 4 the other thirty-four men, 
eighteen were of German, thirteen of English, and three of Austrian 
manufacture. Herr Fischer, of Munich, who came in first, rested 
only twice, from fifteen to seventeen minutes each time, and he 
stopped only for refreshments. He performed the whole distance 
at about thirteen miles per hour all the way, and in less than half 
the time taken on last year’s cruel horse ride. The German 
champion failed to fulfil the expectations which had been formed 
of his probable performance. e had to stop three times on the 
road, owing to the breakdown of his cycles, presumably the tires. 


Wirn regard to the recent drought, the following 
particulars given by Mr. W. H. M. Christy, the Astronomer Royal, 
may be of interest :—The sunshine registered in the months of 
March and April has been phenomenal. For March it was 
155'1 hours, and for April 231‘0 hours; the greatest numbers for 
these months in the sixteen years, 1877-1892, being 141-0h. 
(1880 March) and 196°3h. (1892 April). The greatest values for 
any month in the sixteen years preceding are 277'1 h. (1887 July), 
267°1 h. (1877 June), and 237°8h. (1882 May); and if we consider 
the ratios of sunshine to the total time the sun was above horizon, 
or to the total time, less than one and a-half hours each day, 
during which the sun is too low to give a record on the paper, we 
find that April, 1893, was the sunniest month yet recorded. 








Ratio to 
cr = 

Total No. Total, less 

of hours. 1} hours daily. 
1877 June 0°540 0°594 
1882 0°498 0°546 
oe 0°558 .. 0°615 
1898 April .. .. .. 0°557 0°624 


MISCELLANEA. | 


Tue Highland and Agricultural Society of Scotland this 
year holds its annual show at Edinburgh, from the 25th to the 
28th inst. inclusive. 


Tue tender of the International Electric Subway 
Company for the whole of the electrical mains for Portsmouth has 
been accepted, and the Johnstone system of conduits will be laid 
throughout. 


THE annual excursion of the North-East Coast Institu- 
tion of Engineers and Shipbuilders takes place on the 25th inst., 
when the members will visit the Leeds Forge Company’s works 
and will lunch at Harrogate, on the invitation of Mr. Samuel Fox, 
the managing director. 


A TEsT of nickel steel armour plates was made on the 11th 
at the United States Government proving grounds at Indian Head. 
Two plates were tested, a 9in. plate representing the side armour for 
the monitor Monadock, and a 17in. plate representing the armour 
to be used for the barbettes of the battleship Indiana. Itis stated 
that in both cases the trials were a success, and the day’s firing 
— that thick armour could be made with as much success as 
thin. 


THe formal inauguration of the Corinth Canal has 
been fixed for the 20th inst. There will be a brilliant féte on the 
occasion, in which the Greek Royal family, the Ministers, and the 
leading members of the Corps Diplomatique will take part. 
Crowds of visitors will also be present from all parts of the 
kingdom, as well as deputations from the Colonies of Greek 
citizens residing in Turkey, Egypt, and other countries abroad. 
i A canal, it is anticipated, will considerably stimulate the trade 
of Greece. 


On Wednesday morning the screw steamer Louise, 
belonging to Douglas, Isle of Man, ran with much force into the 
starboard quarter of her Majesty’s ship Albacore, 4, screw gun- 
boat, second-class, the flagship of Rear-Admiral St. John, as she 
lay moored to Government buoy No. 1 with her lights burning 
brightly. The crash was heard a considerable distance, and those 
on board the United States war cruiser Chicago, lying in the 
harbour, made preparations to render assistance. They promptly 
used their powerful flash-lights, which were played upon the two 
ships. It was found that the Albacore was not making any water, 
but had received much damage. 


REFERRING to the development of the Dieppe-Newhaven 
route, the Journal des Transports points out that since the improve- 
ment of the service ten years ago the number of passengers carried 
in one year has increased from 79,000 to 104,500, and the receipts 
per passenger have risen from 15f. to 17f. 15c., owing to the 
relative increase in first-class travel. The total goods receipts, 
which were 1,482,000f. in 1882, were last year 1,857,000f., the 
increase being entirely in ordinary traffic, the express business 
having fallen off. Of the French vessels only one, the Seine, is at 
present used for the passenger service. 


Fieures collected in New York as to the transatlantic 
passenger movement show hitherto somewhat disappointing 
results. It is expected the attractions of the Chicago Exhibi- 
tion have kept at home a certain proportion of the usual American 
visitors to fees, but this has not been compensated by an 
increase in westward travel. The total volume on all the lines 
has fallen off 4°44 per cent., the eastward movement having fallen 
off 28°5and the westward increased 23-2. It seems probable, how- 
ever, that the westbound movement will increase considerably as 
it becomes known that the fair is worth going to see. Moreover, 
the stories of exorbitant charges for all sorts of things at Chicago 
have kept back a good many European visitors. 


A cou.ision that might have been attended with very 
serious results occurred on Tuesday afternoon at Chatham Dock- 
yard. During the moving of some of the vessels which are to take 
part in the naval manceuvres, No. 64, first-class torpedo boat, was 
under full steam leaving the Basin, when she collided with the 
second-class cruiser Medea, which was lying at moorings. The 
force of the impact partially smashed the bow of the torpedo 
vessel and knocked a hole in the side of the Medea. The torpedo 
boat was allowed to proceed to Sheerness, where the necessary 
repairs will be carried out, and it is thought these can be executed 
by the time fixed for her departure from the Medway. The damage 
to the Medea has been temporarily dealt with to stop the leakage, 
but she will have to be docked for repairs. The Medea was not 
one of the vessels to take part in the manceuvres, 


Mr. W. H. Preece, F.R.S., in giving evidence before 
the joint committee of Lords and Commons on Electric Powers 
Protective Clauses, is reported to have shown a series of diagrams 
illustrating the effect upon the earth of the City and South London 
Electric Railway. That railway did not designedly use the earth, 
but the return circuit was made by means of the rails, and also by 
the tubes or tunnels. Currents were produced which had disturbed 
the observing instruments at Greenwich, and which had been 
traced as far as North Walsham, in Norfolk. Last year the dis- 
turbances began to increase, and his attention was called to the fact 
that in Clapham-road there was a chemist who had in his shop 
window an instrument for recording the passing movement of every 
train on the electric railway, the instrument being connected on 
one side with gas-pipes, and on the other with water-pipes in the 
house. He had caused the currents to be measured, and they 
were found to be sufficient to light a lamp, or, as he had proved, to 
ring one of the division bells of the House of Commons. Another 
difficulty had occurred in connection with the railway block 
system. Some years ago the London and North-Western Railway 
lighted Holyhead Harbour by electricity. The effect of the five 
arc lamps employed was to break down the block signals in the 
district within a mile. But the difficulty was removed by supply- 
ing metallic circuits to the signals. At Blackpool, the disturbing 
currents from the electric tramway had lowered a block-signal 
on the railway and fired a time gun at the same moment, a 
minute or so before the time when the gun ought to have been 
discharged. 


In consequence of the intention to close the port of 
Cronstadt to all merchant vessels at the close of 1895, and to make 
the roadstead of the Russian capital the future port of commerce, 
it will be necessary to carry out some very important and extensive 
marine works to accomplish that object. A special commission has 
been entrusted with the details of the whole scheme, and the 
conclusion arrived at is that the progress of the works can be so 
arranged as to admit of the utilisation of a portion of the anchorage 
ground for the use of steamers early in the same year. It will be 
necessary, in the first place, to deepen the existing roadstead until 
there is 22ft. of water in it. The excavated material will be 
employed in raising some of the low neighbouring land, which is 
State property, upon which stores for the reception of wood and 
coal, and domestic buildings will be subsequently erected. In this 
manner St. Petersburg will become the focus, to which will con- 
verge the coal brought by sea, and the timber and cereals arriving 
by land, which latter will be destined for exportation. It is 
intended, in laying out and preparing the basin for the occupation 
of steamers, that the area shall, at any future time, be capable of 
enlargement, so that the traffic, however extended it may become, 
may be concentrated in the same locality, and not driven, as 
frequently occurs, to seek more favourable quarters. Sailing 
vessels, many of which frequent Russian ports, will be ac- 
commodated in the southern part of the roadstead. The esti- 
mate for the proposed undertaki' has been submitted for 
the approval of the Minister of the Interior, and is put at a 





sum of £150,000. 
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PLAN OF HASTINGS FORESHORE, SHOWING POSITION OF GROYNES 








MILWAUKEE. 
(From our Special Commissioner.) 
Cuicaco, June 23, 1893. 

THERE was yesterday a gathering of journalists at Mil- 
waukee. They travelled thither from Chicago on the invi- 
tation of the citizens and the Press Club of Milwaukee. 
Perhaps a majority of the party were foreigners, 7.e., 
English, French, Austrian, German, Polish, Italian, 
Canadian, Australian, Turkish, and Japanese. It was 
asserted that many of these foreigners were, before they 
received their cards of invitation, ignorant of the existence 
of Milwaukee. It is certain that, before they saw it 
to-day, most of them did not know what Milwaukee 
actually is. 

Milwaukee is built on the west shore of Lake Michigan, 
2} hours rail ride north of Chicago. There is rivalry and 
jealousy between Chicago and Milwaukee. For fifteen or 
twenty years there has been run a race for the title 
of Western Capital between the cities of Cincinatti, 
St. Louis, Chicago and Milwaukee. In point of 
growth to larger size and greater material wealth, 
Chicago has long since out-distanced her rivals. 
St. Louis has not yet given up dreams of over- 
taking and passing Chicago in the moderately near 
future, and is even now making great railway prepara- 
tions for the diversion to her more southerly and more 
direct route of the traftic to the west and south-west. 
Milwaukee, with its quarter of a million inhabitants, as 
against Chicago’s one and a-half millions, declares, with 
somewhat of the sour grape in its accents, that mere 
bigness is only vulgarity, coarseness, lack of culture, the 
negation of beauty, but in the same breath that it 
charges Chicago with the ugly sin of a huge, unromantic, 
and merely material overgrowth, with a naive inconsist- 
ency, it eagerly puts forward as its best foot the 
statement of its own rapid growth; its population in 
1860, 50,000; in 1870, 70,000 ; in 1880, 116,000 ; in 1890, 
220,000 ; while its wealth as indicated by the deposits in 
its banks, increased in these decades from two to five, 
fifteen and twenty-seven million of dollars. 


it had been successful in its candidature we would have 
had certainly more picturesque, and probably more com- 
fortable surroundings to thismemorable international show. 

The rail ride from Chicago to Milwaukee takes one 
through a rich, fertile, and well-wooded country, on the 
whole flat, but here and there undulating after the graceful 
lines of the English Midlands; but it keeps us out of 
sight of the great lake. Arrived there, the party of some 
hundred and fifty journalists mounted electric cars, and 
spent an hour and a half in careering at the usual 
American break-neck electric speed through the business 
and industrial quarters, and thus learning the great ex- 
tent of the city ; the number, the magnitude, and (to dis- 
tinguish it from Chicago) the architectural elegancies 


Milwaukee | 
was one of the candidates for the honour and labour of | 
erecting the Columbian World’s Fair in its midst, and if | 


of its office-buildings, and the enormous size of its factories 
and workshops. Among the latter may be mentioned, as 
interesting to engineers, E. P. Allis’s engineering works, 
employing 1500 hands, and building engines, pumps, and 
flour-roll mills of the largest size; the Bay View Iron and 
Steel Works, employing 2000 hands ; tin, malleable iron, 
boiler, and many other mechanical works; the great 
breweries of Pabst, Schlitz, Blatz, Obermann, and 
others, producing beer which, according to my taste, is 
not equalled by any other made in America; the leather, 
cement, and tobacco factories ; flour mills, producing two 
million barrels of flour per year; and at least one com- 
pany bringing down from Northern Winconsin large quan- 
tities of lumber and shipping it at Milwaukee. E. P. 
Allis and Co. furnish the largest electric-power engine 
in the World’s Fair, an engine of which I hope 
shortly tosend you full detail drawings. They have very 
extensive shops equipped with specially heavy machine 
tools and excellent travelling crane arrangements, some of 
the largest cranes being electrically driven. 
to the breweries, it should be mentioned that the build- 
ings are architecturally both massive and handsome, 
really forming one of the artistic features of the city. 
Milwaukee boasts of 100 miles of electric tramway, 200 
miles of water mains, and 25 miles of river deep-water 
dockage, and an excellent, large, and well-protected 
harbour. 

But it is not its industries that form the very attractive 
feature of Milwaukee. Our 1} miles electric car ride 


With regard | 


landed us at the entrance to the large wooded grounds of 
the Soldiers’ Home, an institution of which all Americans | 


are justly proud, where the veterans of the great war are 
elaenes in comfort and leisured ease. After taking 
luncheon here, the party started in a procession of some 
forty carriages on a two hours’ drive through the avenues, 
boulevards and parks of the residential quarters. The 
very charming picturesqueness of these well-wooded roads, 
and the massive handsomeness of the numberless resi- 
dences that line them with their beautiful tree, turf and 
flower-bed landscape gardens, all freely open after the 
usual American fashion, without wall or fence of any 
kind, are revelations even to the European acquainted 
with the Parc Monceau, the Buttes Chaumont, Ken- 
| sington Gardens, the Prater and the Thiergarten. No 
| other city in America can match the artistic beauty of 
|these Milwaukee suburbs either in quality or in 
| extent. It is doubtful whether they are surpassed in any 
| town in the world. The effect is aided on the one side of 
the town by the undulations of the country, which send 
these avenues rolling up long easy hills and down into 
| hollows that might almost be called valleys; while on 
| the other or east side it is made specially charming by 
| the proximity of the Lake, upon which one looks down 
,and across from the overhanging bluffs, and on which 
| bluffs there are laid out delightful sloping public gardens, 
| adorned by statues of the heroes of the West. Indeed it 
would be difficult to find anywhere else a more fascinating 


drive than that this party of journalists enjoyed on the 
22nd of June, under a brilliant blue sky, the heat of 
which was moderated to refreshing coolness by the 
breezes from the great Lake Michigan. The pleasure of 
it was certainly very greatly enhanced by the strange 
contrast from the weary and hopeless ugliness of three- 
quarters of the fatiguing dead flats of Chicago, which, 
although it also has some handsome parks and boule- 
vards, has nothing of which it can justly boast very much 
except the architecturally hideous height of its great 
blocks of plain, featureless office buildings. 

On leaving their carriages our party visited the ad- 
mirable little art gallery given to the town by Mr. 
Frederick Layton, an Englishman who still loves 
England as much as he does his adopted state of Wis- 
consin, and who yearly visits Europe and brings back for 
his Milwaukee fellow-citizens some fresh rare works of 
art. This gallery contains only 145 pictures and seven 
sculptures, but its almost unique characteristic is that 
every piece is of the highest grade of artistic excellence. 
The journalists finished their delightful day with an 
excellent and tasteful dinner at the Pfister Hotel, which 
hotel, besides being in whole and in part fitted up with a 
superabundance of modern requirements, has this pecu- 
liarity, that the owners run it at a yearly heavy loss, 
apparently half in affectionate remembrance of their 
dead father’s wishes, and half out of a sentiment of pure 
benevolence towards the travelling public. In spite of 
an inordinately long series of hours spent in speechifying, 
the journalists rose oe next morning, and formed a 
merry party on their way back to Chicago, the scene of 


| future dismal hard labour upon the infinitude of things 





frequen‘ly seen before and displayed afresh in the biggest 
of all past and, let us hope, of all future International 
Exhibitions. 








HASTINGS FORESHORE PROTECTION WORKS.* 
By Mr. A. Haveock Casg, Assoc. Inst. C.E. 

THE borough of Hastings—incorporated with the town of 
St. Leonards, and situated on the Southern Coast of England— 
occupies an exposed position where the South Downs push seawards 
into the shallow bay enclosed by the high cliffs of Beachy Head to 
the west, and the low-lying point of Dungeness to the east. The 
larger bay by this means tie subdivided into two smaller ones, 
called Pevensey Bay to the west and Rye Bay to the east. This 
borough has a sea-frontage of about five miles, with an actual 
parade wall and promenade of nearly three miles, which the 
author believes to be the longest and finest to be found in any 
town of England. ‘ 

The local authorities of Hastingshave for long fully recognised tho 
value of protection to their front line afforded by the presence 
along the shore of a large quantity of beach, and have con- 
sequently spent their money and energy for years past in securing it 
as much as possible, and in preserving it when once secured. For 
this purpose they have incurred a total —- of about £66,000 
during the nine years of 1876 to 1884, the date when the work 
about to be described was commenced. 

In 1876 the Marine Baths and splendid promenade, forming one of 
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thecharacteristics of Hastings, were constructed ; andin order to pro- 
vide room for this work the promenade wall was moved still further 
seaward, causing a retreating angle at the eastward end. This 
very soon caused the sea to erode the beach, and to expose the sea 
wall along the front of Carlisle-parade, putting its stability as well 
as the valuable property behind it in danger. This trouble was 
met in the usual manner by putting down more timber groynes in 
front. In the same year—1876—anxiety was felt for the stability 
of a large outfall sewage bank situated at the extreme east end of 
the sea front, and Sir John Coode being consulted he pro- 
posed the construction of two large concrete groynes, shown on 
p. 36. The Council, however, after deliberation would not face 
the expense, but decided to carry out the more easterly one, and 
to construct a very large timber groyne in place of groyne No. 2. 
The groyne No. 1 answered its purpose so admirably that no 
further apprehension for the safety of the sewage works has been 
felt. In 1880 a Council committee recommended application for 
borrowing powers to carry out Sir John’s complete scheme, 
but the matter was postponed once more, a it was not 
until the autumn of 1885, when the question was forced 
to the front by a serious trouble at another retreating angle— 
eastward of the eastern termination of the east parade—the sea at 
this point during some unusually heavy gales from the south-west, 
accompanied by high spring tides, which have a range of about 
25ft. 6in., cut its way back so much as to remove the whole of the 
roadway, and place the houses in such jeopardy that the inhabit- 
ants feared the houses were going with each succeeding high water. 
In fact, the cellars of one house were exposed by the removal of the 
roadway in front ; and it was only by ro most heroic efforts on the 
part of the borough engineer—Mr. Andrews—and his workmen, 
that a much greater amount of damage was not done. His modus 
vperandi was to | by horse wagons a large quantity of brush- 
wood and stakes. On the ebb tide and during low-water this 
brushwood was spread on the shore and staked down, with as much 
beach mixed amongst it as could be obtained. But the author is 
informed that the seas at high-water demolished a great deal of the 
result of this labour, and it was only when the heavy weather 
abated that security was felt. No doubt this breach in the front 
line may be attributed to the small amount of beach lying on this 
vart of the shore at the time; and in all probability the want of 
ech which was felt more or legs all along the foreshore, was 
caused by the stoppage of the supply and travel from the west- 
ward—owing to extensive groyning operations which were being 
carried on at Bexhill, a new seaside resort to the westward. In 
consequence of these continual troubles at different, parts of the 
borough frontage, with the great expense they entailed, taken in 
connection with this last serious breach at the fishmarket, the 
authority again applied to Sir John Coode for advice as to the best 
means to prevent its recurrence, and to render efficient protection. 
He advised the putting down without delay of a piled timber 
revetment along the line of the recently-formed breach, the 
surface of the backing to be protected from wash by a thick tar 
skin, and this to be followed by the construction of a very big 
concrete groyne and revetment on the site of the existing la 

timber one at the east end of the foreshore, and which practically 
was the same work which had been recommended to the Council in 
Sir John’s report of 1866, and only partly carried out by them. 

(To be pa ame A 








SOCIETY OF ENGINEERS. 

On July 5th a visit was paid by the Society of Engineers to the 
New Lock and Weir Works and the Waterworks at Richmond, 
Surrey. The object of this work, which is now being carried out 
by the Thames Conservancy under the direction of their engineer, 
Mr. C. J. More, M. Inst. C.E., is to increase the depth of water in 
the river Thames between Richmond and Teddington Lock, at and 
for some time before and after low-water. This we deal with on 
another page. 

The present water works were commenced in the year 1876, 
by the laying of about twenty-two miles of cast iron water mains, 
varying from l4in, to 3in. diameter with hydrants, the conversion 
of the old brewery at the bottom of Water-lane into a pumping 
station, the sinking of two wells, the dummy or pumping well, 
Sft. 6in. diameter by 140ft. in depth, and the artesian well, 7ft. 
diameter reduced to 3ft. at a depth of 254ft.—on surface of 
chalk—from this level the boring commences and has been carried 
down to a depth of 1446ft., varying from 2ft. to 7in. diameter, 
terminating in the red sandstone. The expectation of a sufficient 
supply of water not having been realised from this source, a 
certain proportion of water is drawn from a shallow well, situated 
in the Petersham meadows, eleven hundred yards from the Water- 
lane works, and connected by a Yin. syphon pipe with the dummy 
— well. 

wing to the steady increase of the population and the greater 
consumption of water for all sanitary purposes, the Water Supply 
Committee took into consideration the necessity for increasing the 
supply of water, and in \the year 1887 requested their engineer 
—Mr. W. G. Pierce—to prepare plans and estimates for sinking a 
new well to the chalk, and driving adits in various directions to 
intercept fissures, and by this means improve the supply. The 
well has been sunk 9ft. 6in. diameter, in brickwork, through the 
London clay, reduced to 8ft. and 7ft. diameter with cast iron 
cylinders, through the Thanet sands, and 6ft. 6in. diameter into 
the chalk to the depth of 320ft. from the surface of the ground ; 
at this depth adits have been driven 6ft. by 4ft. 6in. in several 
directions, amounting at this date to nearly 4000ft., the greatest 
length in one direction, 2378ft., connecting the new well with the 
old well at Water-lane. It may be mentioned that soon after 
starting adit driving, the Corporation purchased the contractors’ 
plant, and have since carried out this part of the work by their 
workmen, 

Owing to the limited supply obtained from the wells a duplicate 
system of mains and pumping plant have been provided, for giving 
a constant supply of water from the river for road watering and 
sewer flushing. At the present moment there are five pumping 
engines, one 25-horse power Robey, two 50-horse power beam 
engines, compound, one 25-horse power compound direct-acting, 
&c., and one 10-horse power special ump at work, with four steam 
boilers, viz.:—-three 50-horse power Fiel patent vertical, and one 
25-horse power Robey semi-fixed raising water from the several 
sources above referred to, the greatest depth being 320ft. from the 
surface of ground—supplemented when requii with a supply 
from the Southwark and Vauxhall Company—into a service reser- 
voir in Richmond Park, 142ft. above the old pumping station, 
having a total capacity for storing 750,000 gallons. The reservoir, 
although built upon the highest ground in the neighbourhood, will 
not supply the top cisterns of about forty houses on the terrace by 
gravitation-—for that a special balanced valve, on the 14in. main 
leading to the reservoir, has to be closed daily while the pumping 
is continued to fill these high-service cisterns. The total con- 
sumption of water for the year ending March 25th, 1893, was 
207,769,428 gallons, averaging 569,305 gallons per day ; and, say, 
for 23,000 consumers, 24-7 gallons per head per day. 

A contract has been entered into with Messrs, C. Simmins and 
Sons, of Runcorn, to fix 65ft. of new 4ft. diameter cast iron 
cylinders inside the original 5ft. diameter cylinders, previous to 
enlarging the bore hole from 2ft. diameter to 3ft. 6in. diameter to 
the adit. It is intended to put down new pumping plant for the 
purpose of pumping all the water obtained from the adits at the 
old works, thereby avoiding having two pumping stations, and 
obtaining economy in the cost of fuel and labour. 

The income on the Waterworks account for the year ending Lady- 
day, 1893, was about £11,500, and the rateable value of property 
same date, £189,579. The charge for water supplied during the 
past year, ending Lady-day, 1893, was at the rate of 1s. 2d.—to be 
reduced to 1s. for the present year—in the pound on rateable value 
for private consumers, and 10s. per annum for use of hose ; meter 
supplies, 1s, 6d. to 6d. per 1000 gallons. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria: Kreutzer tariff system.—The Austrian system for 
passengers termed the “ kreutzer tariff,” which was, more or 
less, forced on the Austrian Government by the action of 
Hungary, is a combination of the kilometre and zone systems. 
Under it the distances from each station are divided into 
certain zones, within which, in estimating the fares, each 
distance up to the end of the zone is calculated thus: The 
first 31 miles are divided into five zones, each of 6} miles ; 
the next 18% miles into two zones, each of 9,4, miles; the 
next 12? miles consists of one zone; the next 62,%; miles are 
divided into four zones of 1544 mileseach. Further distances 
are divided into zones, each of 31 miles. The fares per mile, 
according to the zone division, are calculated per mile at, for 
ordinary trains: First class, ‘9657d.; second class, ‘6437d.; 
third class, °3218d. Passengers by express or quick trains— 
Schnellzug—pay 50 per cent. additional on the above fares. 
The rate of fares is to be more clearly estimated from the 
following table (A) :— 

The Austrian system differs from the Hungarian in yearly 
“abonnment” tickets being issued over all the lines where 
the kreutzer system is in force, and at a cheaper rate for 
distances of thirty-one miles. There is no free transport of 
luggage, with the exception of portable articles, but for every 
22:05 lb. of luggage ‘6437d. is charged. Samples of commer- 
cial travellers are taken at a reduced rate. 





reduced express goods the old rate for sending a ton of reduced 
express goods from Vienna to Braunau was £1 18s. 1jd.; the 
new rates per ton are: For a single package, £1 16s. 29d. ; if 
forming part of a half car load, £1 7s. 33d.; if forming part 
of a whole car load, £1 3s. 64d. Here the reduction is less 
than for ordinary express goods. The chief difficulty in the 
reform lies in the “‘ ordinary ” express, whereon the introduc- 
tion of car loads for transportation of goods into the great 
towns, is particularly favoured. The tariff for freight goods 
per ton per mile is :— 























Single pieces. | Car loads. 
Exceptional, IV. |t. c.q. tb t. c. q. b 
Distances. | Glass | Class | ihe 4181 21 ES 16 314 ; 
1. IL. | 
| t. c. q. tbit. c. q. tb | 
| 418 1 21/9 16 3 14) A |B; ¢ 
eae d. oe roe | 4! « 
Up to 81 miles 1°9618 | 1°6348 | 1°4913 | 1°3078 | 1°1117 |°7847 |°5885 
Over 31 & up to | | | | | 
933 miles ..| 18964 1°5040| 1°3078 | 1°1444 | °9482 (7193 *4904 
Over 93} & up to | | | 
1863 miles .. 1°8310 1°3782) 1°1444 “9809 | ‘8174 |°5885 |*39235 
Over 186? miles 16348 9809 | “8501 | "7520 | *6539 | *39235)°3270 
' ‘ 





The most important change here is the creation of an 














| 


(TaBLE A.) 
| Express trains. Passenger and mixed trains. 
Zones. Distance. _——s = ea cede . — | —_——— —— 
| First class. Second class. Third class. First class. | Second class. Third class. 
| — 

1 | Up to 6! miles | 9d. | 6d. 3d. 6d. | 4d. 2d. 
2—5 64 to 31 miles | 1s, 6d.—8s. 9d. | 1s.—2s. 6d. 6d.—1s. 3d. 1s.—2s. 6d. | 8d.—l1s. 8d. 4d.—10d. 
6 81% to 40 miles | 4s. 103d. | 3s. 8d. 1s. 73d. 8s.8d. | 28, 2d. 1s. 1d. 

7 41 to 49,/, miles 68. | 4s. 2s. 4s. | 2s. 8d. 1s. 4d. 
8 | 50} to 62,4, miles | 7s. 6d. 58. 2s. 6d. 5s. | 3s. 4d. 1s. 8d. 
9—12 | 624 to 124} miles | 9s. 424d.—15s. | 6s. 3d.—10s. 3s. 13d.—5s. 6s. 3d.—l0s. | 48. 2d.—és. Sd. 2s. 1d.—3s. 4d. 
13 | 124%, to 155} miles | 18s, 9d. | 12s. 6d. 6s. 3d. 12s. 6d. 8s. 4d. 4s. 2d. 
Additional each | zone of 31 miles | 889d. | 2% 6d. Is. 8d. 2s. 6d. Is. 8d. 10d. 
27 | 591 to 621? miles £3 15s. | £2 10s. £1 5s. £2 10s. |} £1188. 4d. | 16s. 8d. 
i 





Austria: Zone freight system.—The United States Consul 
at Reichenberg reports: The success of the zone system for 


passenger traffic in Hungary having been practically demon- 


strated, in spite of the arguments of the theorists proving it 


to be impossible, it was proposed to adopt the same system | 


for freights on the Austrian Government railways. 
tariff for express goods was divided into:—General, 5°2314d.; 
reduced and extra reduced, 1:9291d. per ton per mile. The 
charges for conveyance of express goods per ton for various 
distances were :— : 


‘ General. Reduced. 

Distances. gery rite 
87, miles 0 8 103 01 6 
% 059 . 0 2 
154, 0 8 5h . 08 % 
oe .; 0 18 104 ees 
a , 016 7 . 664 
463, 12 . os 
oe . 7 3 . 010 2 
ae 115 63 . 018 2 
964 sy 9 i-@ . 016 3 
1083, re ee ee $ 94k... O18 a) 
Each additional 62} miles .. we 2 Per 
636%, miles .. .. . -» 1819 5 5 8 14 


The new tariff is based upon a division of the country into 


The old | 


exceptional class for piece freights of 4 tons 18 ewt. 1 qr. 21 lb. 
and 9 tons 16cwt. 3qr. 141b. For car loads the rates are 
exceptionally low, being often less than half the rates for 
single piece freights. This tariff is intended to greatly facili- 
tate trade between great cities, as goods are only collected in 
large towns. 

In the tariff for staple articles are new exceptional rates for 


| cumbersome goods which deal with the space occupied, and 


j 
| 
| 
| 
| 
| 
| 
| 


| 


zones of 6} miles in width, and the rate of freight is the | 


same for any distance within the zone. Rates are fixed by 
tables up to 31 miles, from 31,4, up to 93} miles, 
from 93¢ up to 1862 miles, and for over that distance. 
The old system of classifying the value of goods, which is the 
same for both Austria and Hungary, is retained in general, 


but with important modifications. The new tariff is primarily | 


divided into: under 4tons 18cwt. 1qr. 211b.; 4tons 18 cwt. 


are calculated upon the number of square yards of floor 
covered. 





Special and Exceptional Tariff. 





























Car loads. 
ai = ——— 
| | Exceptional tariff. 
| Special tariff perton | : 
| per mile. | @ b | e 
| | 
| - | Class special tariff per 
| | 8.-- Excep- | square yard of space per 
1 ° | tional tariff. | mile occupied. 
| erica: co | sa 
[ara 1 élaj a | 4 d. 
Upto 31 miles... ..|*8501 |°5885 pore 89235) *3499 | *2691 "2153 
| | 
Over 81 and up to| | | 
931 miles .. ..|'7520 |*4904 |*42505)°3270 | *3229 *2153 “1884 
Over 93} and up to| 
1863 miles .. ..|*6212 |*39235)°3270 |°2943 | +2691 °1884 “1480 
| | | 
Over 1863 miles --|°4904 *8270 |*2616 |*2616 | *1749 | °1480 | °1211 
' } t 
The coal tariff is included in exceptional tariff I. The pre- 


vious exceptional tariff had the rates °7193d., -4577d., -39235d. 











lqr. 211b.; and 9tons, 16cwt. 3qr. 141b. The tariff for | and -2616d. per ton per mile. Here, therefore, is no special 
express goods per ton per mile is :— | reduction. The exceptional tariff Il. is lower, and what is 
| Ordinary. | Reduced. 
Distances "Under | | Under 
. ‘ Tons ewt. qr. Ib. | Tons cwt. qr. Ib. | Tons cwt. qr. Ib. | Tons cwt. qr. Ib. Tons ewt. qr. lb. | Tons ewt. qr. lb. 
Gs fy ie ee Se 9 wiul 4 WI st 4 18 1 21 9 1 3 14 
: i RI es a | d. d. | d. d. d. 
Up to 81 miles $°9235 2°9626 2°6157 1/9618 1°6348 1°4713 
Over 31 and up to 93} miles .. 3°7927 2°6157 2° 2887 1°8964 1°5040 1°3078 
»» 93} ” 1863 ,, 3°66195 2° 2887 1°8964 1°8310 1°3732 171004 
Over 186? miles .. 8° 2696 1°9002 1°5040 | 1°6348 “9009 *$501 








The tariff contains six divisions, arrangement for half and 
whole car loads having been provided. The single express 
package is carried much cheaper than before. With ordinary 
express goods the highest rate per ton per mile is 3-92352d. 
The lowest tariff falls to 1:50402d. per ton per mile, but will be 
somewhat dearer, as not each mile, but the distance to the 
centre of the zone, is taken into consideration. For reduced 
express goods, the tariff falls to ‘8501d. per ton per mile. 
The following gives the rates for the carriage of a ton of 
express goods for certain distances :— 














Ordinary. | Reduced. 
Distances. aif ok x oy Se ae ai 
single. | Halt | Whole | singe. | Halt | Whe 
Mie, |€n a2 84) 24/2 3 de 8. al/£ 8 a. 
8rh 0 2 8h 0 2 440 2 0f0 1 44,0 1 2/0 1 23 
| 1 | | | 
9h 0 4 Of 0 8 43/0 S Of 0 2 Of 0 11030 1 8 
154 0 6 130 4 9/0 4 43/0 8 Of 0 2 Sh O 2 OF 
28 010 2/0 8 93/0 7 13)0 5 1 0 4 4310 8 103 
84} 012 20 9 50 8 O61 051/049 
463 016 3/012 2301010 /0 8 130 6 9}}0 6 1} 
59 1 0 4/015 83/018 63/010 2/0 8 5H0 7 7 
| | | 
Ti¥s | 1 6 8/019 3% 016 113/013 2301010/0 9 7 
96} 112 2/1 8 0} 1 0 8/016 1 018 Of 011 6 
1083 115 103} 1 5 44) 1 2 84] 0.17 114 014 oa O18 8} 
} | 
Mona! oat } “017 8° 9 OF*0 8 14*0 8 7*O 5 44*0 4 7B 
636% 9 2 64 5 


2 114/411 93/411 3,3 0 Of 212 13 








* Average, the rates slightly decreasing with the distance. 


For ordinary express freights, whether in single parcels or 
car loads, the rates are reduced from 30 to 60 per cent. For 





quite new, includes every article which, on account of its little 
value, or for other reasons, can only pay low rates of freight, 
—building materials, ice, lignite coal, iron, sugar, beet refuse, 
&c. Fees for handling freight are reckoned as follows:—For 
transportation up to 49,5, miles in classes I. and II., further 
the delivery of piece freights in half or whole car loads—excep- 
tional tariff IV.—as well as in car loads, class A, 6:096d. per 
ton. Over 49,4, miles, the fee for handling is 8-128d. per ton. 
Under the same conditions car classes B and C, and by special 
tariff 1, 2 and 3, pay 4-064d., 6:096d. and 8-128d., and by the 
exceptional tariff II. 4-064d. per ton, without regard to the 
distance. 

Austria : Results of zone tariff—The results of the zone 
tariff on Austrian railways for the year ending 30th June, 
1891, compared with the results for that ending 30th June, 
1890, during which the zone system was not in operation, 
show an increase of £13,935 or 1-023 per cent., divided into 
passenger increase, £3412, or ‘26 per cent.; goods increase, 
£22,458, or 40-75 per cent. These increases were reduced by 
a reduction in agio of £11,395, or 39°4 per cent. The num- 
ber of passengers increased by 9,000,630, or 43:3 per cent. 
The quantity of goods carried decreased by 2031 tons, or 4:02 
per cent. Later advices state that the Kreutzer system of 
traffic introduced upon the Austrian State railways has not 
given anything like the satisfaction following the similar 
change in the working of the Hungarian State railways. 
A year back it was contemplated in Austria either to 
increase the charges for the conveyance of both goods and 
passengers upon, or to revert to, the old rates and system of 
working the State railways. The former course has been 
adopted for goods. The new rates are considerably increased 
for short distances. The terminal charges have been 
increased to 1s. 4d. and 8d. per ton for express and ordinary 
goods respectively. 
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*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ¥ communicati 

W. D.—There is nothing new in the principle of increasing twist in gun 


rifliag. 








CAST IRON TRAM PLATES. 
(To the Editor of The Engineer.) 
Sin,—Can you or any reader give us the names of firms who supply 


cast iron trams of this — _r pattern, for guiding vans into a yard ? 
July lith M. 





AIR-SPACE FIRE-BARS. 

(To the Editor of The Engineer.) 

Sir,—Some two years we bought some cross air-space fire-bars that we 

liked very much of Messrs. A. Milsom and Co., 28, Lesbia-road, Lower 

Clapton, called ‘‘ Air-space Bars.” We are now wanting a fresh supply. 

Can you tell us where the firm now is, or the name of any firm now 
working the patent, or whether the patent has run out ? E 

July 7th. AL. 
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MEETINGS NEXT WEEK. 


THE JAPAN Sociery.—Wednesday, July 19th, at 20, Hanover-square, 
W., at 8.80 p.m. Ordinary meeting. Paper on ‘* Wood and its Applica- 
tion to Japanese Artistic and Industrial Des ,” by Mr. George Cawley, 
M.I.M.E. (late Imperial Engineering College, Tokio). 
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ELECTRIC TRAMWAY TRACTION. 


Tue decision of the joint Committee of the two Houses 
of Parliament on Electric Powers Protective Clauses will 
be hailed as the release of some of the most important 
electrical engineering industries from an incubus of a most 
remarkable kind, which has for some years prevented 
nearly all enterprise in electric tramway traction. We 
have on numerous occasions drawn attention to the 
acts of interference and obstruction by the National 
Telephone Company, and in our impression of the 
10th February showed why it was that by the decision 
of Mr. Justice Kekewich—in the case of the National 
Telephone Company v. Baker—the progress of electrical 
traction was hindered rather than helped, although that 
decision was nominally in favour of the tramway 
interests represented by Mr. Baker. Our anticipations 
have since been realised, and the National Telephone 
Company has been more active than ever in seeking the 
insertion of what is known as the telephone clause in 
every Bill in Parliament for tramways or tramway exten- 
sions, however worked. In previous years the insertion 
of this clause has rendered tramway Acts perfectly use- 
less; and, in some cases, Bills have been withdrawn or 
the parts relative to tramways dropped, rather than have 
statutory powers which were rendered useless by this 
clause. So long as the National Telephone Company was 
fought by single tramway companies, most of which 
have very little money available for such purposes, it 
was able to succeed in its uselessly obstructive course. 
But this year it has attempted too much, with the result 
that a combination of electrical traction interests became 
absolutely necessary. 

The case as between the National Telephone Company 
and electrical traction interests generally was set forth 
in THe ENGINEER on the 19th September, 1890, and we 
then stated that if the clause inserted in favour of the 
Telephone Company were repeated in the Acts of that 
year, it would prevent all electrical tramway develop- 
ment. This has been the case. The Leeds tramway 
was constructed in defiance of the Telephone Company, 
and it was only because it had statutory powers that the 
tramway succeeded in the case before Mr. Justice 
Kekewich. The case was not settled on the question 
of right on the part of any interest, telephone, tramway, 
or other, to the sole use of the earth for electrical 
purposes. 

The first success on behalf of tramway companies as 
against this extraordinary claim on the part of the 
National Telephone Company was that of the Folkestone, 
Sandgate and Hythe Tramways, in which case the Com- 
mittee refused to give any clause for the protection of 
the telephone, and made the Telephone Company pay the 
whole expense of the inquiry. Since that date, however 
(1891), the telephone companies, with the exception of 
the Leeds case, have practically had their own way. To 
prevent the recurrence of a reverse such as that at Leeds, 
the National Telephone Company, which now includes 
all or nearly all telephone interests, has sought this year 
the insertion of the Protection Clause in every Bill 
and provisional order before Parliament, and sought 
to make it appear that this was a Board of Trade clause. 
It thus became absolutely necessary that combined action 
should be taken on the part of electrical engineering inte- 
rests. To secure this combined action, however, was no 
easy task, for the jealousies of various traction companies 
had to be overcome. Owing to the exertions of Mr. 
Stephen Sellon, an Electric Traction Association was 
formed, which was afterwards merged into a Traction 
Section of the London Chamber of Commerce, and it 
was due to the exertions of this Committee that the 
important questions which were the origin of its forma- 
tion were brought before the Board of Trade, and subse- 
quently before the joint Committee which was formed 
on the recommendation of the Board of Trade. In a 
letter, in February last, to Mr. Mundella, as the head of 
the Boavd of Trade, Mr. Sellon urged that to protect 
electric tramway interests it would be imperative that 
the Association should appear to defend the attempts 
which would be made by the Telephone Company to 
obtain these clauses, but that before being called upon 
to spend the large amount of money which would be en- 
tailed in carrying out the policy, the Board of Trade should 
be approached, and its assistance sought, to arrive at some 
reasonable understanding between the parties. A Com- 
mittee of both Houses of Parliament was suggested. In re- 
ply, a letter was received from the Board of Trade, inclosing 
one from the National Telephone Company, in which it 
was stated that the Leeds case had deprived that com- 
pany of any common law rights, and that it had a right 
to protection, This led to an interview at the Board of 
Trade between the contending parties, when Sir Courtenay 
Boyle stated that he had been advised that it was 
practically impossible for the traction company to work 
their lines electrically without some leakage, and there- 
fore probable interference, and he adopted Mr. Sellon’s 
suggestion, and urged the necessity for a joint Committee 
for the purpose of considering the matter in Parliament. 
It is now a matter of history that this Committee was 
formed, and has held an exhaustive inquiry, as reported 
in the recent numbers of THE ENGINEER. The decision 
of this Committee we shall give at length in another 
impression. It is sufficient now to state that no protec- 
tion will be given to the Telephone Company or to 
telegraphs or railway companies as long as they use the 
earth as a common return. 

As to the alleged electrolytic action, it will have been 
seen from the reports that the evidence was very incon- 
clusive, but if it should hereafter be proved that such 
action does arise in consequence of the working of 
electrical tramways, the Board of Trade will have power 





to inquire into any cases. We might occupy consider- 
able space with an examination of the evidence given 
before the Committee. To most of our readers, however, 
the main fact of interest is that the unjust and obstruc- 
tive demands made by the Telephone Company have at 
last been thoroughly examined, and that the burden of 
fighting a company with enormous capital is no longer 
enforced upon the struggling companies with tramways, 
which, under present conditions, cannot be made to pay. 
The Telephone Company overleaped itself and took un- 
warrantable means to secure its ends. Among other, 
reference may be made to the evidence in the House of 
Lords Select Committee on the Salford Improvement 
Bill, one part of which related to an extension of the 
tramways by only three chains in lengths, statutory 
powers being already held by the Corporation for working 
the tramways by electricity. This improvement had to 
be postponed because the Telephone Company sought the 
introduction of a protective clause which would have 
made electrical traction impossible, not only on the three 
chains, but on the whole of the tramways. The Dublin 
Southern Tramways Company narrowly escaped the 
insertion of the clause, and it was only after much had 
been done, that the Committee of the House of Lords 
decided that if any clauses were inserted, they should be 
those, if any, which should be adopted by the joint 
Committee. 

We are constantly being told of the great advance 
made by electrical traction in the United States as com- 
pared with that in this country. The chief reason for our 
slowness in this respect has now been removed, and it 
will be possible now to employ capital usefully in the 
development of electric traction. It should be recorded 
that the successful issue of this struggle, led by Mr. 
Sellon, is largely due to the Mayor of Leeds, Mr. Alder- 
man Firth, and the Corporations of Glasgow, Salford, 
Walsaw, and Blackpool, and to Mr. Crompton and Mr. 
Garcke, and others. It is to be regretted that the elec- 
tric lighting industry did not take similar action, and so 
prevent the insertion of the telephone clauses, which 
may yet cause considerable trouble. 


ONE HUNDRED MILES AN HOUR. 


Iris stated that speeds of eighty miles, ninety miles, and 
lastly 112°5 miles an hour have been attained on American 
railways, with engines having four-coupled 7ft. driving 
wheels. It may be taken for granted that these state- 
ments have foundation in fact ; and even if we reject the 
last as hypothetical, we hold it by no means to be impos- 
sible that certain very big engines, racing down hill with 
a light train, have run for a mile or two at the rate of 
100 miles an hour. Mr. George Westinghouse has already 
shown, in the pages of the American technical Press, what 
kind of brake this enormous velocity demands. The 
distances which trains will run after steam has been shut 
off varies, other things being equal, as the squares of their 
velocities. That is to say, ifa train running atfifty miles 
an hour traversed two miles before coming to rest, a 
train running at 100 miles an hour could not stop until it 
had run four times as far, or eight miles. But if the 
time occupied in running two miles by the first train was 
46 minutes, the time occupied in running eight miles by 
the second train would be 9°2 minutes. If the first train 
could by powerful brakes be stopped in one-fourth of a 
mile, equally powerful brakes would pull up the second 
train ina mile. It is tolerably evident from this that if 
anything like the regular running of trains at 100 miles 
anhour is contemplated on the absolute block system, very 
considerable changes will have to be made in all the 
signalling arrangements. It appears to be practically 
impossible, for example, to pull up a train running at 
100 miles an hour in a distance less than about two miles. 
Therefore, something in the nature of extra distance 
signals will have to be adopted. 

There is, however, an aspect of the question which has 
never yet been considered so far as we are aware, and 
that is the bursting effect of the engine in going round 
curves. The centrifugal force varies as the square of the 
velocity. A speed of sixty miles an hour means 88ft. per 
second, and the square of 88 is 7744. But a speed of 100 
miles an hour is, within a very small fraction, 147ft. per 
second, and the square of 147 is 21,609. Roughly speak- 
ing, the bursting effort of an engine running at 
100 miles an hour will be three times that of 
the engine running at sixty miles an hour. A 
very simple calculation suffices to show that the 
centrifugal effort of an engine and train running 
at 100 miles an hour round a curve of 10 chains, or 660ft. 
radius, would be a little more than equal to the weight of 
the train. Thus, ifthe engine weighed 65 tons, its burst- 
ing effort would be 65 tons, and so on ton for ton; and 
if we pursue the calculation it will be seen that all 
this effort may be regarded as acting in a horizontal line 
at the centre of gravity of the engine, and that it ap- 
proaches perilously near what would suffice to overturn 
the engine bodily. The upsetting of an engine while on 
the rails is a thing unheard of hitherto, but only because 
the speeds on curves have been reasonable. The ten- 
dency to upset and to leave the track is provided for by 
raising the outer rail. We need not reproduce here 
the somewhat lengthy rule for ascertaining with 
accuracy the proper amount of super-elevation for a 
given radius of curvature and speed. Mr. Price’s prac- 
tical rule is to take a chord one chain long and stretch it 
from one point to another inside the outer rail, so as to 
make a chord to the curve. Then the greatest distance 
in inches from the mid-length of the chord to the rail is 
the proper super-elevation in inches for forty miles an 
hour. But inasmuch as the elevation varies as the square 
of the velocity, it will be seen thatthe super-elevation might 
have to be measured by feet instead of inches. Indeed, 
for a speed of sixty miles an hour ona 10-chain curve, the 
outer rail would have to be raised about 10in. The whole 
calculation is based on the theory that the flanges of the 
wheel should not be allowed to bear against the outer rail ; 
in practice the rail is never now raised to this extent. In 
the early days of railways the slipping of a train off the 
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inside rail was by no means unknown ; in such cases the 
speed of the train was too slow. In the present day only 
a moderate super-elevation is given, asa species of com- 
promise. It is too small for high speed and too great for 
very low speed. But although the plan answers very 
well for velocities rarely exceeding 60 miles an hour we 
cannot think that it will suit engines running at 100 miles 
an hour. The shock on entering a curve from the 
straight at such a speed must be tremendous, the 
lateral push or stress being, as we have said, equal to the 
weight of the whole engine; while when fairly on the 
curve the effort to carry the whole track away sideways 
will equal the weight of the train. The solution of the 
- difficulty lies in using curves of large radius, but the 
condition involves the specialisation of the road, so to 
speak; in short, no curve of much less than twenty-five 
chains radius should be attempted at 100 miles an 
hour. It goes without saying that the permanent-way, 
and especially the ballasting, must be kept in the highest 
possible condition. That such velocities have been 
reached without accident up to the present proves 
nothing. Every railway engineer knows that it is dan- 
gerous to run at that speed, because the co-efficient of 
safety is reduced all round, and the smallest imperfection 
will suffice to throw the engine off the track, and the 
results would be-dreadful to a degree not easily imagined. 
It may be taken as fortunate that the distances run at 
this speed have been very short, and that it has never 
been kept up for more than a few seconds. The risk is 
rapidly reduced with the speed, and eighty miles an 
hour would be comparatively safe on a road and round 
curves that could not without eminent peril be rushed 
over at 100 miles an hour. It is easy enough to point to 
& mile in thirty-five seconds as a great achievement; so it 
is, no doubt. We believe that speeds of 100 miles an 
hour may yet be regularly attained on railways; but we 
not only believe, but know, that they can only be 
reached with safety on track specially constructed for 
the purpose. 


RAILWAY COMMUNICATION BETWEEN INDIA AND CEYLON. 


On more than one past occasion we have made refer- 
ence to the question of the construction of a railway 
across Adam’s Bridge to connect the systems of India 
and Ceylon. Although the authorities of the latter island 
have, from the inception of their system, held such an 
ulterior object steadily in view, and, consequently, fixed 
the gauge of their railways to assimilate with that then 
prevailing throughout the adjacent continent, the proposal 
has never hitherto, we believe, been brought within the 
range of practical politics. Some years back the Duke 
of Buckingham when Governor of Madras, gave con- 
siderable attention to this matter. He deemed the 
project to be quite feasible, and one, moreover, that 
the course of events and the necessities of the two 
countries must eventually cause to be carried out. His 
Grace’s remarks on this topic were made some ten or 
twelve years back, and since then until now nothing 
further has been publicly heard with reference to it. 

Circumstances, however, seem likely to lead to serious 
attention being now given to the proposal. A paper 
relative to it has been placed in circulation to which are 
appended the names of Sir George Barclay Bruce, Past 
President of the Institution of Civil Engineers, and of 
Mr. William Shelford, M. Inst. C.E. Sir G. Bruce, 
when chief engineer of the Great South of India Railway, 
had large opportunity for weighing the merits and de- 
merits of the scheme, and that he should now appear 
as its advocate must be accepted as a substantial 
guarantee of its feasibility and desirableness. Mr. 
Shelford has for some years closely studied the 
question of railway extension in Ceylon, and may there- 
fore be presumed to have acquired a practical knowledge 
of the future railway requirements of that interesting 
and prosperous British colony. We have stated that 
circumstances are now existent which warrant the 
scheme receiving more full and detailed consideration 
than has as yet been accorded it. The inhabitants of the 
far north of Ceylon have up till now been entirely 
excluded from the benefits which its southern provinces 
have enjoyed from railway construction. They have 
strongly agitated for a line which shall connect Jaffua 
with the great Colombo and Kandy Railway, and the 
island Government has gone so far as to grant the money 
required for the preliminary survey of such a line, this 
being at the present time in hand. The length of line 
required to satisfy this aspiration of the people of the 
northern provinces cannot be much short of 200 miles, 
and it is said to be open to much doubt if traffic can be 
found to make the necessary expenditure for this warrant- 
able. The gentlemen whose names have above been 
quoted are of opinion that by the adoption of a connect- 
ing line between Ceylon and India, and by the inclusion 
in the scheme of a branch of this to Jaffua, this possible 
cause for long delay may be overcome. Such a branch 
would be but scarcely half the length of the line now 
under survey, and the profits to be anticipated from it 
would largely aid towards the financial practicability of 
building a railway across the series of reefs known as 
Adam’s Bridge, which, in a sense, now connects the island 
of Ceylon with the mainland of India. 

No doubt the engineers are further induced to take up 
this matter owing to the renewal of proposals which have 
long seemed to be moribund, to cut a ship canal through 
the Island of Ramisseram, and to establish in connection 
a shipping port. Should that proposal be carried out, 
the doing so would, we conceive, put an end to the prime 
consideration upon which the linking-up of the main and 
island railway systems is to be advocated. It has ever 
been the opinion of the Ceylon Government, that, were 
such linking-up accomplished, a very large proportion of 
the produce of Southern India would find its way to 
Colombo for shipment. If an intermediate port be con- 
structed, such an expectation must cease to have any 
justification, and the long-discussed project would of 
necessity fall through. Strong opposition has from the 
first been offered to this canal scheme. Into the grounds 





of that opposition we need not enter, but it has been 
successful hitherto in inducing the Government of India 
to withhold the concessions sought by the projectors. 
None of the great steam shipping companies interested in 
the trade of the Bay of Bengal have given it their sup- 
port, and so long as this is denied, we may conclude that 
the canal would not meet any felt want. An outlet for 
the productions of Southern India is, however, a necessity 
that year by year becomes more pressing, and failing the 
establishment of the intermediate port we have referred to, 
it seems tous that that necessity can only be satisfied by the 
uniting of the two railway systems after the manner pro- 
posed. Since this proposal was first thought of, however, 
there has been a change in the railway policy of India 
that materially affects it. There is no longer complete 
uniformity of gauge in that country with that upon which 
all railways as yet constructed in Ceylon have been carried 
out. The broad gauge, at first universal on the lines of 
Southern India, has now been widely altered to the 
narrow or metre gauge. The system which would have 
to be connected by an extension with the proposed bridge 
is itself of the latter gauge, and to make the scheme 
wholly successful, the Government of Ceylon must con- 
sent to depart from its present policy of refusing any 
break of gauge. Any further extension of railway work 
to the northwards in Ceylon must, if this scheme of 
bridging between it and India be carried out, of necessity 
be constructed to assimilate with the present South 
Indian gauge. But this is a detail which doubtless the 
projectors have well considered. What is at present 
asked by them is that a concession shall be granted by 
the respective Governments interested, and that that of 
India shall afford facilities for making such a detailed 
survey of the twenty-seven miles or so of reef as may 
enable an accurate estimate of the cost of bridging it to 
be prepared. We are told that the proposal has secured 
influential support in the City, and that a firm of very 
high standing therein has already communicated with the 
Government of India, asking for a grant of the concession 
required. From all we can learn, the bridging of the reef 
will be a very simple affair, though the great length of it 
would make it an engineering work of much novelty. 
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THE THREATENED NATIONAL STRIKE IN THE COAL TRADE. 


THERE can be no doubt, judging from the attitude of 
masters and men, but that the country is within measurable 
distance of one of the most momentous struggles ever 
witnessed in connection with the coal trade. This conclusion 
is come to from the knowledge that the coalowners through- 
out the Federated districts are to all appearance thoroughly 
combined, and determined to have some relief in order to 
enable them to compete with South Wales and the North of 
England districts, which, in addition to having obtained con- 
cessions from their men, are in a much better position to 
compete, being nearer the sea. On the men’s side there 
seems not only to be a determination to hold out against any 
reduction, but the weapons with which they intend to fight 
have been to a great extent unknown in connection with 
previous strikes in the coal trade. Whilst the coalowners 
are wishful to secure unanimity of action, and to prevent a 
miscarriage, and have had all the forms of notice legally drawn 
to suit the various districts, the men are doing all they can to 
bring about a complete stoppage of the coal trade, with a view 
evidently of paralysing the industries of the country. The 
Miners’ Federation prides itself on having on its side the 
Coal Porters’ Union and the Seamen’s Firemen’s Union, 
who, it is assumed, will decline at the word of command 
to touch any coal from the Federated districts; not 
only so, but the men are urging the Miners’ Federation 
to consider the question of not allowing any coal which is on 
the pit banks to be pulled up. Again, the men in Yorkshire 
seem so determined to do all they can to prevent the coal 
owners being successful, that even where masters are not 
expected to give them notice, the men have decided to them- 
selves give notice, so that the pits can be set down at the 
same time as those where the owners are discharging their 
men. The outlook, it must be admitted, is a sad one, but 
there can be no doubt that if the owners are thoroughly 
united they will ultimately succeed, for, with two or three 
exceptions, the Miners’ Associations have but little money in 
hand, whilst the amount in the coffers of the Federation 
would only suffice to pay the men a few weeks. But little of 
late has been said about inducing Durham and Northumber- 
land miners to give notice for an advance of wages and come 
out until they get it. After the severe struggle which 
Durham waged last year, the men would doubtless demur to 
throw down their tools to support those districts which last 
year produced all the coal they could, and supplied their 
customers whilst they were looking on. 


THE CENTRAL LONDON RAILWAY MANSION HOUSE STATION. 


THE report on this subject by Colonel Haywood, the engi- 
neer to the Commissioners of Sewers of the City of London, 
was again under consideration of the Commissioners at their 
last meeting, as brought up by the Streets’ Committee. The 
report dealt at length with the application and plans of the 
Central London Railway Company, which obtained powers in 
1891 and 1892 for the construction of a railway from Shep- 
herd’s Bush into the City of London, and to form a central 
station beneath the public streets lying between Queen 
Victoria-street, the Poultry and Cornhill, The company 
applied to the Commissioners in May, 1892, for their consent 
to form this station, and laid before the Committee plans and 
section showing a station which was to have eight staircases 
for access to the railway, entrances to seven of which were 
to be taken out of the footways or carriageways. It was also 
proposed to form in the connection of the station subways 
connecting the opposite sides of the near streets, so that 
pedestrians might cross by these means as well as gain access 
to the station. This scheme was generally approved by the 
Commission, and was referred to its officers for consideration 
and report. The first result was that the company obtained 
its second Act with clauses reserving powers to the Commis- 
sion and their engineer, and the plans and sections as finally 
arranged are the subject of the report above mentioned. As 
mentioned in our last impression, Colonel Haywood has had 
placed in the streets, woodwork representations of the space 
to be occupied by the entrances shown on the plans. In the 
course of the discussion in the last meeting of the Committee 
some reference was made to the value of the land that would 
be occupied by the entrances; but it was very properly 








pointed out by Mr. Pannell that these pedestrian subways 
would be of great value to the public, and would cost the rail. 
way company about £60,000, and that this should be remem. 
bered when talking of the value of the bits of surface ground 
to be given up to the company. Finally it was decided that 
the plans be approved, subject to a reservation on the part of 
the court giving it the right to alter any of the staircases and 
to modify details of arrangement in any particular. Colone) 
Haywood’s report describes at length the main features of the 
project, and refers to the mode of carrying out the work. 


BRITISH TRADE FOR THE HALF-YEAR. 


Tue Board of Trade returns for June, which have just 
been issued, are not quite so unfavourable as anticipated at 
the beginning of the year. At that time the rate of decline in 
British exports was about £2,000,000 a month. The total 
value of the business done with foreign countries for 
the six months ended 30th June last was £107,777,940, 
as compared with £111,861,002 for the first half-year 
of 1892. The decrease, therefore, is £4,083,062, which 
is about £8,000,000 less than the opening figures seemed 
to point to. In looking into the details it is found that 
the largest item of decrease for the half-year is in yarns 
and textile fabrics, which account for £2,876,185 of the 
whole falling-off. The rest of the decrease is pretty evenly 
distributed between raw materials, metals and articles manu- 
factured therefrom, machinery and mill work, apparel and 
articles for personal use. Under the latter heading the 
shrinkage amounts to £558,535. Dealing with the half-year 
which has just closed the figures are more satisfactory, there 
being an increase in the exports to the value of £714,953. 
Last month there was also an increase, being the first time 
for a long period that the table showed that gratifying turn 
for the better. In the exports for June raw materials have 
decreased £89,740; machinery and mill work, £56,167; 
apparel and articles of personal use, £75,332; in all other 
sections there is a substantial increase, yarns and textile 
fabrics having gone up £235,328, while metals and articles 
manufactured therefrom have increased £225,098. The late 
Lord Beaconsfield once said that a sure sign of improved 
trade was when better business was done in chemicals. If 
this axiom holds good, the country ought to be on the verge 
of improvement, for an increased business has been done in 
chemicals during June to the large amount of £102,406. A 
word as tothe imports for the six months. These amount to 
£197,676,219, which is a diminution of £15,039,504 as com- 
pared with the corresponding period of 1892. Every section 
shows a decrease except oils, manufactured articles, and the 
parcel post. On the month the imports have reached a value 
of £31,868,792, being a falling-off to the value of £908,687. 


THE PARSONS STEAM TURBINE. 


Great strides have recently been made by Messrs. C. A. 
Parsons and Co. in the construction of the Parsons turbo- 
motor and attached alternator. One set has recently been 
tested having an output of about 150 units when working 
with 120 lb. steam, and as low as 100 lb. steam, and about 
4500 revolutions per minute. The trials were made by Pro- 
fessor Kennedy, whose figures show some remarkably high 
results. The steam used was superheated about 66 deg., and 
in one of the tests, with a boiler of 94:5 lb. above the atmo- 
sphere, an average vacuum of 13°9 lb., the water used per 
hour was 27-9 lb. per kilowatt hour, or 20°8 lb. per electrical 
horse power. In another trial, of about three-quarters of an 
hour’s duration, Professor Kennedy gives the consumption as 
20°3 lb. per electrical horse-power, the boiler pressure being 
97-1 above the atmosphere, and the vacuum 14°11; the horse- 
power electrical being nearly 165. In the previous mentioned 
case the horse-power was 148°5. Even with such remarkable 
results as these, it is stated that there were a considerable 
number of small leaks taking place, but that these could not 
be taken into account. But it must be mentioned that the 
feed pump was worked by steam from a second boiler, which 
also supplied steam for the air-pumping engine; so that 
steam required for these purposes was not, of course, included 
in the quantities already above given. 








LITERATURE. 


The Naval Annual for 1893. 
{Second Notice.) 

Part II. of Lord Brassey’s work will not require quite 
so extensive a notice as that devoted to Part I., for it 
mainly consists of a similar alphabetical list, contributed 
by Mr. F. K. Barnes, of ‘‘ British and Foreign Armoured 
and Unarmoured Ships,” to that which has appeared in all 
previous issues of the Annual corrected and brought up to 
date, together with plates illustrating the various classes, 
which are as well executed as ever; but an addition of 
vital importance has been made this year by Mr. W. 
Laird-Clowes in the shape of a very comprehensive state- 
ment of the torpedo boat flotillas of all nations. This is 
an entirely new idea, and its value will be most readily 
and clearly estimated by a glance at the following state- 
ment which is condensed from tables given by Mr. Laird- 
Clowes, and which demonstrates the great extent to 
which torpedo boat construction has been developed 
throughout the world. The writer of this pe er deserves 
the highest encomiums for the patience and ability which 
he has displayed in arranging and cataloguing the 1329 
vessels which are included in the various tables, the 
obtaining of definite information from the various coun- 
tries involved being in itself a work of no small magnitude. 
Mr. Clowes has adopted length as a standard for classi- 
fication, as he considers it impossible to reconcile the 
terms which are applied indiscriminately by the different 
nations to denote vessels varying so much as they do in 
size and other attributes. Moreover, he thinks that in a 
greater or less degree length is proportionate to the dis- 
placement, the steaming radius, the power of the engines, 
and most of the other factors which combine to form the 
efficiency of a fighting craft. 

It is impossible to avoid the conclusion that this state- 
ment will come as a disagreeable surprise to those who 
have hitherto been hugging the conviction that the power 
of our Navy is, in every a minute as well as 
important, so immeasurably superior to that of every 


other naval Power, that we should experience no 
difficulty in encountering unaided, any combination of 
two of them with which we might simultaneously be 
brought into conflict. 


And so far as regards battleships 
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and cruisers, such a conviction appears to have been 
well grounded, if we refer to the comparative statements 
which have already been published in the columns of 
Tye ENGINEER, as illustrating our first notice of Lord 
Brassey’s work. But a single glance at the statement 
above shows unmistakeably, as tersely put by Mr. Laird- 
Clowes, that Great Britain only ranks second in the 
strength of her flotillas of sea-hornets, her superior being 
France, ‘‘and that, although as regards boats of over 
150ft. long, she ranks first, or rather, will so rank when 
she has completed her present programme, she does not 
_, .« take the position which might be expected. Italy 
and Germany excel her in the number of ‘ sea-going’ 


Torpedo Boats of all Nations. 






































Staal sec, IE 
above | 126ft. to to. and | Total. 
150ft. | 150ft. | 125ft. | under. | 

~ British Empire... 20 51 51 84 | 206 
g Austria-Hungary| — 24 31 8 | 68 
|onin.. | — 2 | 2 | 13 | 43 
= | France | 9 36 | 178 6 | 229 
= | Germany | 10 64 63 16 | 153 
@ | Italy ... | 13 86 14 19 | 132 
S | Japan ... <, Se _ 40 —- | 4 
ps Netherlands “ae 6 14 23 | 43 
& | Russia.. i 38 7 107 | 166 
‘g | Spain ... fo 1 27 9 | 47 
Ee Other Powers .... 2 45 91 68 | 206 
F \Totalsof classes... 69 | 363 | 544 | 353 | 1829 
boats. .... Indeed, if we compare the total number of 


boats of all classes of 101ft. and upwards in length, we 
find that the premier position is held by France, the 
second by Germany, the third by Italy, and only the 
fourth by Great Britain! Yet the boats of 101ft. and 
upwards are the only ones which are of much use for 
work at sea.” 

The fastest boats which have yet been actually built 
and tried seem to be the Schichau boats of the Russian 
Adler and the Italian Aquila classes, some of which have 
done 27°4 knots. Then come in succession the Thorny- 
croft ‘“‘Ariete’’ class, two or three of Schichau’s German 
Government classes, Normand’s Corsaire and Pernow 
classes, and Yarrow’s ‘‘ Azor” class. Our own fastest boats 
rank after all these. There are building for us, however, 
“destroyers,” which are promised, and, indeed, contracted 
to do 27 knots; and even this great speed is to be exceeded 
by a boat which M. Normand is building, and which is 
expected to do 30 knots, or 344 statute miles an hour. 
This is the speed of an ordinary train, and it is equal 
to 1000 yards a minute. It opens up a possibility that in 
the naval actions of the future two flotillas may approach 
one another at a speed of 2000 yards a minute; and that, 
therefore, from the moment when they sight one another, 
at a distance of ten miles, to the moment when they are 
in collision, only a little more than eight minutes may 
elapse ! 

The tactics which would be necessary under such 
circumstances are difficult to conceive. The coolest 
judgment might well be bewildered. But perhaps in such 
conceptions, the primary object and usefulness of a 
torpedo-boat flotilla is somewhat lost sight of. It seems 
almost an unnecessary stretch of imagination to picture 
two flotillas of this nature engaging one another upon the 
high seas. Their province would rather be to lie in wait 
at suitable points of a coast-line, to make sudden dashes 
upon an unprepared vessel or squadron, and to return to 
their hiding places with equal rapidity, rather than to 
assume the réle of cruisers or sea-going craft. They 
might also be most usefully employed, as done with the 
Blue Squadron in the naval manwuvres of 1892, in pre- 
venting the combination of two separate portions of a 
hostile fleet, by laying in wait at, or near, the expected 
point of junction. 

It is possible that other naval Powers may attach more 
emphasis to the importance of a powerful torpedo-boat 
flotilla than that which obtains in this country. The 
torpedo boat—though employed offensively—is clearly a 
craft which enters largely into the scheme of coast 
defence; whereas our naval authorities unanimously 
agree that our objective, in the event of war, would be the 
enemy's coast line and not our own, when of course 
only the very largest class of torpedo vessel would be 
found to be of any service. This circumstance may 
influence the authorities at the Admiralty in their 
apparent indifference as to the superior progress of 
France, Germany, Italy, and Russia in this direction. 
But the unpleasant fact remains, that in the entire British 
Empire only 206 torpedo craft are to be found; whilst 
France alone has 229, and France and Russia combined 
no less than 395. There is little doubt that such a fact 
should be fully ventilated, and its healthiness or other- 
wise tested and determined. We invite the most serious 
consideration to it. 

Before concluding our remarks upon torpedo boats, we 
feel it our duty to point to the fact that, whatever may 
be the shortcomings of our torpedo-boat flotilla, there is 
no doubt at all as to the stability and safety of the craft 
composing it. On the other hand, a very considerable 
section of the French boats, those of 35 metres in length, 
were found to be perfectly untrustworthy in a very 
moderate sea, and several of them “ turned turtle,” and 
drowned their crews. No similar accident has happened 
with British boats. But even after setting aside all the 
French 114-7ft. boats, which are forty-seven in number, 
the balance tells woefully against Great Britain. Apropos 
to this question, the debate which has just taken place in 
the House of Lords as to a suggestion of the Earl of 
Winchilsea to establish and maintain a huge food depét 
in the United Kingdom for temporary relief of the 





country when blockaded, opens up naturally the idea 
that £2,800,000 per annum would be much more usefully 
expended in increasing the torpedo-boat flotilla, which is 
obviously the most effectual preventive to the success of 
a blockade that could possibly be devised. Lord Playfair 
must, however, have been ignorant of the facts set forth 
in Mr. Laird-Clowes’ paper or he never would have stated 
that “there was no deficiency in our naval service.” Our 
remarks, therefore, should have a time interest and special 
significance at this juncture. 

Part III. of the Annual is particularly interesting this 
year. Captain Orde Browne furnishes descriptions of 
the appearance and drawings of steel armour plates, some 
combined with nickel, and “ Harveyed,” after having 
been fired at with 6in., 8in., and 10in. guns. A l4in. 
nickel-steel armour plate, intended as a sample of the 
armour for the Massachusetts, bore, without entire 
penetration or cracking, the shock of several 500 lb. steel 
projectiles from a 10in. gun. This result was, however, 
eclipsed by the success obtained with a Harveyed nickel- 
steel armour-plate made at the Bethlehem Works. It 
was 10°5in. thick, and received blows from five projectiles 
of Holtzer steel weighing 250 lb. each, fired from an 8in. 
gun. Three out of five rounds were shivered against the 
hard face imparted to the metal. Rounds three and four 
arrears to a depth of 13in. and rebounded entire. The 

ehaviour of the plate was splendid, only a single crack 
developing at one corner, and this was apparently due to 
defective hardening at that point. It had sustained a 
blow representing 2712°3 foot-tons per ton of plate. 

In a subsequent trial of another plate at the same place 
five 8in. Holtzer steel projectiles broke up on its face 
without producing any cracks at all. Equally good re- 
sults were obtained in this country with a Harvey nickel- 
steel plate, made by Messrs. Vickers, tested on board the 
Nettle. It was 10°5in. thick; two rounds of 6in. Palliser 
projectiles, and three rounds of Holtzer steel were fired 
at it, with a striking velocity of 1976ft. per second. The 
steel projectiles penetrated most deeply, but the plate 
showed no sign of cracks. The strain to which the plate 
was exposed was, however, clearly not to be compared 
with that imposed upon the similar plates in America. In 
January last a Vickers’ Harveyed nickel-steel armour- 
plate, 6in. thick, was tested at Portsmouth. The 6in. 
breech-loading gun was used, with Holtzer steel forged 
projectiles. With 42 lb. of powder, and a striking velo- 
city of 1813ft. per second, the plate was cracked, but the 
projectiles were all broken up. With 48 lb. of powder, 
and a striking velocity of 1960ft. per second, the plate 
was perforated, and the projectile lodged in the backing 
in fragments. Captain Orde Browne considers “ this was 
a most remarkable trial, for it must be borne in mind 
that the resisting power of a plate is more nearly as the 
square of its thickness than as the first power, so that for 
a 6in. plate to break up a projectile which until recently 
was a match for 10}in. of steel, is a great triumph, and it 
may be seen from the account that any structure behind 
the backing would have been protected.” 

The immense importance of the improved condition of 
armour plates, as combined with nickel, and hardened or 
Harveyised, is put very clearly in the paper. Hitherto 
Holtzer steel projectiles have defied all efforts to restrain 
their penetrative powers, and wrought iron and mild 
steel plates were passed through like pats of butter. 
‘* How much depends on the nature of metal in such plates 
may, however, be seen from the fact that the same Holtzer 
forged steel shot which will perforate 17in. of wrought 
iron, and pass on uninjured with a considerable velocity, 
may be broken up almost like glass by the hard face of a 
Harvey or Tresidder plate.” 

(To be continued.) 





BOOKS RECEIVED. 

Projet de Chemin de Fer Electrique Souterrain. 
Par Alph. Miillender. 1892-93. 

Hydraulic Power and Hydraulic Machinery. By Henry Robin- 
son, M. Inst. C.E., F.G.8. Second edition. London: Charles 
Griffin and Co. 1893. 

A Handbook on the Steam Engine, with Especial Reference to 
Small and Medium-sized Engines, for the Use of Engine Makers, 
Mechanical Draughtsmen, Engineering Students, and Users of Steam 
Power. By Herman Haeder, Civil Engineer. English edition, 
re-edited by the Author from the second German edition, and 
translated, with considerable additions and alterations, by H. H. 
P. Powles, Assoc, M.I.C.E., M.I.M.E. London: Crosby Lockwood 
and Son. 1893. 


Bruxelles. 








THE NAVAL MANCGUVRES. 
(From our Special Correspondent.) 
PortsmovuTH, July 11th. 

ANYTHING more unlike the stir and bustle previous to 
war exhibited by the so-called naval mobilisation to-day 
can hardly be conceived. No longer are recruiting parties 
observed beating up the well-known haunts of seamen, 
endeavouring to complete the crews of newly commis- 
sioned ships. It can hardly be realised that only a few 
years ago ships were sometimes delayed for months for 
want of a permanent force of seamen. They embarked 
or not, as they felt inclined, and according to the indivi- 
dual reputation of the Captains. Now crews are told 
off previously, and are sent to their allotted ships 
when the order is given. Then what progress has been 
made in equipping the vessels with their necessary stores 
of ammunition and provisions. A short time ago every 
craft had to ship her powder and shell outside the harbour. 
Now they lay alongside the dockyard embarking these 
requisites from lighters despatched from the gun wharves. 
The form in which gunpowder is now made, and the 
cases in which it is stowed, render this operation much 
safer than of old, and the less frequently the explosive is 
handled the more reliable it is when applied to its proper 
use. Hence now it is possible for ships to be commis- 
sioned in the morning, and leave for their rendezvous 
the same evening. But on the other hand, it must be 
remembered that the date of mobilisation is known 
beforehand, and necessary preparations made to prevent 





delay and confusion. It is no criterion of what would 
happen should an emergency come unexpectedly, and 
our fleet require augmenting at some other period of the 
year. To test its real preparation for war, a mobilisa- 
tion should be ordered on some winter’s morning without 
previous warning, and it would then be seen to what 
extent our naval forces assimilated to the organisation 
which enables a Continental army to be assembled at 
any required point within a few days. In time we may 
attain such perfection with our fleet, but we are far from 
it at present. Every year, however, exhibits improvement 
in the arrangements for simultaneously despatching 
a large naval reinforcement, and every hour to-day 
ships and torpedo boats are leaving the port for the place 
of assembly. It has been stated that the mancuvres 
this year are to be of a novel character, but as a matter 
of fact it is impossible to alter materia!!y the general 
principles of naval strategy. It all hinges on the effort 
to acquire or retain the command of the sea. Without 
this, only desultory operations can be carried out. Raids 
may be effected and commerce harassed, but no great 
achievement is possible until one side has obtained a de- 
cided supremacy. It was hoped last year an effort would 
have been made bya dexterous use of torpedo boats to 
counteract a decided superiority in big ships, but the in- 
ferior position was at once accepted by the weaker force, 
and, acting on the defensive, led to its speedy humiliation. 
It is probable that this year asimilar problem will be set to 
the contending forces. A superior fleet may be so distri- 
buted at the outbreak of war, that energetic action may 
prevent that concentration which would lead to a com- 
mand of the sea. No portions of any fleet can be equal 
to what might, under certain conditions, be brought 
against any one of them; and to carry out an operation 
with the aim of reducing a superiority by this means 
demands strategical talent of high order. Torpedo boats, 
skilfully directed and handled, with dash, may be of great 
assistance in these tactics, but they must not be shut 
up in a single harbour and await the enemy, who would 
naturally time his movements and select his ground for 
meeting them to the best advantage. The action of 
torpedo boats is most effective when they are met in un- 
expected places, and at periods when all seems safe from 
such an attack. The freer hand they are given the better, 
provided a master mind has a general direction of their 
distribution and radius of action. There will be the 
usual week’s exercise, and then assembly at certain ports 
previous to the declaration of war. A special feature 
this year is the large number of cruisers attached to the 
squadrons. This will enable most valuable information 
to be acquired in scouting and keeping touch of an 
enemy. At present we are quite in ignorance of how 
this important function is best performed. 








H.M.S. ENDYMION. 





Tuer Endymion, built and engined by Earle’s Shipbuilding 
and Engineering Co., Hull, isa first-class protected cruiser 360ft. 
long, by 60ft. beam, by 23ft. 9in. draft, and she has a displace- 
ment of 7350 tons. She is fitted with two sets of triple-com- 
pound inverted engines placed abreast of one another in sepa- 
rate engine rooms, divided bya watertight centre line bulkhead. 
One of these, by the courtesy of the builders, we are enabled 
to publish as a supplement this week. Steel has been used 
extensively in the construction of these engines, the main 
framing, back and front columns, cylinder and valve-chest 
covers, and piston rod crossheads being cast, and the piston 
and connecting rods, working barrels of the horse-power 
cylinders, shafting, bracing rods, valve motion, &c., of 
wrought steel. The cast steel front columns are I section, 
and these, as well as the back columns, are well braced, 
both athwartships and fore and aft, to reduce vibration. The 
cylinders are 40in., 59in., and 88in. diameter, by 4ft. 3in. 
stroke, and in accordance with recent practice in her 
Majesty’s service are separate castings standing on independ- 
ent supports, and connected by copper steam and exhaust 
pipes, and steel stay rods. The surface condensers are 
cylindrical of cast brass, placed in the wings. The air pumps 
are bolted to the engine framing and foundation, and are 
worked by levers from the low-pressure piston crossheads. 
The valves have been set for a moderately early cut-off so as 
to indicate 10,000-horse power, and be economical in coal 
consumption at cruising speeds. The four boilers are double 
ended, 16ft. mean diameter, and 18ft. long, each having 
eight Purves’ patent furnaces, 3ft. 6in. internal diameter. 
The total grate area in these is 800 square feet, and the total 
heating surface, 23,620 square feet. The working pressure is 
155lb. per square inch. In addition to the four main boilers 
there is an auxiliary boiler 12ft. 6in. diameter. and 9ft. Sin. 
long. The accompanying diagrams were taken on the official 
eight hours trial trip from Portsmouth. The results of the 
steam trial of the ship have been most satisfactory, as will be 
seen from the following report of an eight hours’ steam trial 
in the English Channel, on May 5th, 1893 :— 


Steam in boilers ee COC 1521b. 
Starboard. Port. 
Vacuum Se ee ee ae 27-lin, 
Revolutions per minute. . 99°6in. 99°3in 
High .. .. 45°8lin. 45°32in 
Mean pressure; Inter... .. 24°70in. 28°57in, 
Vian <<, «2 ee a<. <o ee 
{ ee: ere 
Indicated H.P.; Inter... .. 1782 .. .. .. 1999 
lew a se Ses ke ww 
Total I.H.P. cee an: ee Cae ek exes Co 
Coll. I.H.P. aa . 10,646 


Mean air pressure eek dese te 017 
Speed of vessel (by patent log) .... 20°96 knots 
Coal consumption per I.H.P. per hour 1°6 Ib. 








THE BIRRIZ VIADUCT, COSTA RICA RAILWAY. 





On page 41 we give the first of some illustrations of the 
viaduct over the river Birriz on the Costa Rica Railway. 
The engraving shows the girders placed close together for 
launching out over the piers, the highest of which is 131ft. 
from masonry pedestal top to rails. The water of the river 
is 200ft. below rail level. The process of launching the gizders 
was an interesting one, and the viaduct presents several 
features of novelty. Further illustrations will be given in 
another impression. 
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SPECIAL 


LATHE. 


SPECIAL MOTOR GEAR 





WE illustrate on this page a new machine tool specially 
devised to secure rigidity and accuracy in boring and turning 
disc or wheel forms, pistons, pulleys, and the like, with the 
heaviest admissible cuts. It will perform three operations at 
one time, with some classes of work. It is provided with two 
distinct saddles carrying very rigid tool boxes intended for | 
straight or taper work with heavy tools, large sections of tool | 
steel being used so that the cutting edges, being backed by a 
large quantity of metal, retain their sharpness for a 
great length of time. It is a 26in. swing lathe, with the 
coned pulley exterior to the lathe spindle, which is supported 
by very large and rigid bearings. The arrangement for 
obtaining tapers permits of forms and shapes being readily 
made from a forming plate of almost any design. Boring 
bars take a bearing in the main spindle, and where very long 
may be put in position either from the back end of the boring 
slide, or through the spindle, which hasa hole through it of 33in. 
diameter. The lathe was designed by Mr. W. Lodge, of the 
Ohio Machine Tool Works, and is being introduced into this 
couutry by Mr. Alfred Herbert, of Coventry. 


MOTOR GEARED LATHE AND BORING 


THE OHIO MACHINE WORKS COMPANY, ENGINEERS 





HEAVY GOODS TRANSPORT TO THE COAST. 





their perseverance merits success. 
announced in connection with the water-carriage under- 
taking from Birmingham to Cardiff. The Severn having 
been deepened between Gloucester and Worcester, some of 
the traders are in favour of not waiting for the completion 


| of the second portion of the scheme, namely, the improve- 


ment of the Worcester and Birmingham Canal between 
Birmingham and Worcester. A combination of business 
men has just been formed under the title of the Water Trans- 
port Company, with the object of conveying heavy goods by water 
from the heart of England to the Channel ports for shipment 
abroad, by utilising such facilities as at present exist, without 
waiting for the completion of the undertaking, which, doubt- 
less, will follow later on. Designs have been prepared by Mr. 
Josiah McGregor, M.I.C.E., M.I.N.A., Queen Victoria-street, 
London, of special barges, to enable traffic to be carried from 
the Black Country to the sea on one bottom. These towing 
barges will have a capacity of thirty to forty tons each, and 





MACHINE 


will be towed by specially-designed steamers, having a draught 


| of about 9ft., and measuring 135ft. in length, with a carrying 

THE manufacturers of the Midland Counties continue to | 
hammer away at the transport-to-the-coast difficulty, and | 
A new development is | 


capacity of about 400 tons. The system will be similar to 
that used by the British East India Company on rivers and 
tidal waters, to which company Mr. McGregor was for many 
years consulting engineer. The importers at Cardiff and 
Bristol, and Midland manufacturers interested in outward 
movements to the coast, appear to be at one as to the feasi- 
bility of the undertaking. There is at present a heavy traffic 
from the Bristol Channel ports inland in grain, timber, 
petroleum, and general goods, and promises have been made 
of considerable outward traffic from the Midlands to the 
coast in machinery, boilers, heavy ironfoundry, iron and 
steel, minerals, and hardware. 








THE HOMEWARD CaPE OF GoopD Hope anD Nata Matis.—The 
Union Steamship Company’s twin-screw Royal Mail steamer Scot 
arrived at Southampton at 1.18 a.m. on 6th July with the homc- 
ward Cape of Good Hope and Natal mails. The Scot’s net stean - 
ing time from Cape Town was 14 daysand # hour, whichis 11 hours 
less than the same vessel’s own fastest performance over the same 
distance. The average speed of she Scot was 17°7 knots per hour. 
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THE RICHMOND LOCK AND WEIR. 





Srxce we last published an account of the new lock and 
weir now building at Richmond, considerable progress 
has been made at these works, and the utmost advan- 
tage appears to have been taken of the unusual spell 
of dry weather. During the last few weeks the water has 
been phenomenally low in the river, falling to 10ft. Qin. 
and even 11ft. below Trinity high-water mark, which is a foot 
below the ordinary low-water level. 

Last week numerous launches and pleasure craft went 
aground near the Richmond Town Bridge and had to wait 
till the tide rose. A general remark was, “I do wish they 
would finish that lock.”” These works, as most of our readers 
are aware, are being constructed in seven sections, five of 
which are entirely completed or in progress. The lock, which 
comprises three of the brick sections, is being built in dams, 
the tops of which are above the level of the highest spring 
tides, whilst the dams used for the weir and boat slide are 
only half-tidal ones, and consequently require pumping out 
previous to each day’s work. 

At the present time three of the four piers of the bridge, 
which also form the three openings of the weir, are finished, 
and the fourth is already 8ft. above the cill level of the 
removable sluices which will control the depth of water above 
thework. The cement floors between the piers, and in which 
the granite sillstones are laid, is complete for two of the 
openings. One of the three sluice-gates designed by Mr. F. 
G. M. Stoney, C.E., is in working order (it is shown raised 
in our view), and a second for the central opening is now in 
course of erection by Messrs. Ransomes and Rapier, of Ips- 
wich, who are also the contractors for the superstructure of 
the bridge. The foundations and masonry of the lock, boat- 
slide, and piers are being carried out by the Thames Con- 
servancy, and the quality of the work is very high class, the 
brickwork, granite gavins and cutwaters being much admired. 
The lock, which is 72ft. Tin. longer than that at Teddington, 
may be said to be completed for nearly two-thirds of its 
length ; our view shows this portion, and the timbers that 
strutted the dam are now being removed. The dam for the 
last section is well forward of the abutments, the one on the 
Surrey side is complete within 4ft. of the top, whilst that on 
the Middlesex side is nearly up to springing. The foundations 
of the Lock House which will adjoin the abutments on both 
sides of the river are alsoin. The boat slide is also well for- 
ward, all the masonry and brickwork being finished. The 
sloping floors—1 in 8—of concrete are now being put in. 
On these the three parallel lines of rollers will be fixed. 
These rollers are of wrought iron pipe, 3in. diameter 
and 3ft. long, and revolve on bearings, 5ft. 3in. from 
centre to centre, fixed to a timber framework. At the 
highest part of each roller-path will be placed an iron 
cradle 11ft. long, carrying rollers at each end, and moveable 
at the centre on a rocking spindle; this cradle is for the 
purpose of transferring the boats from the up gradient to the 
down, and vice versé. Ina very short time, that is to say, as 
soon as the pier now building is sufficiently high, the girders 
of the central arch can be fixed, but until this is done, and 
the dam and staging is cleared away, it will not be possible to 
close the third opening with a dam, and lay the concrete 
floor to set the granite sills. Whilst this is in progress, it 
will be possible to erect the third and last sluice and complete 
the bridge. On the 5th inst. a very interesting visit was 
made to these works by about eighty-five members of the 
Society of Engineers ; amongst those present were Mr. W. A. 
McIntosh Vallon, J.P. (President), Mr. Perry Ramsev, Mr. 
A. T. Walmisley, Mr. Joseph William Wilson, jun. (Past 
Presidents), Mr. G. M. Lawford (Member of Council), and 
Mr. G. A. Pryce Cuxson (Secretary). They were received 
and shown over the works by the resident engineer, Mr. P. le 
Neve Foster, C.E., to whom we are indebted for his courtesy 
and information supplied. Our photographs were taken by Mr. 
C. W. Harris. We may supplement the above by some 
further details. 

The works consist of a foot-bridge—348ft. in length—having 
five arches, crossing the river at right angles about 400 yards 
below the London and South-Western Railway bridge. A 
lock on the Surrey, and a boat slide with three lines of rollers 
on the Middlesex shore. The three central arches have 66ft. 
span, and the end arches—one of which over the lock and 
the other over the boat rollers—50ft. each. The girders, 
which are arranged to carry a double gangway, are of steel. 

The three central arches are being fitted with Stoney’s 
sluices, capable of holding up the water to 5ft. 9in. below 
Trinity high-water (about half tide ordinary springs). These 
sluices, the largest ever constructed, are 68ft. long, 12ft. deep, 
and weigh about 32 tons each. They are suspended at each 
end by steel wire ropes, which pass over the pulleys of the 
lifting gear ; counter-balance weights are attached to the ends 
of these ropes. These weights are four in number, of 8 tons 
each, suspended in 3ft. square wells built into the masonry of 
the piers. The wells, which are made of steel plates, serve 
also to support the vertical guides, which are planed surfaces 
of cast iron, between which, and the cast iron ends of the 
sluices, are interposed the free rollers arranged in such a 
manner as to take the pressure of the water, and 
thus can be easily moved. In addition to the counter- 
balance weights, they are also fitted with special balance 
weights to compensate for the varying weight of the sluice, 
when in or out of water. Thus a perfect balance can 
at all times be maintained, and consequently the sluices can 
readily be moved by hand power. When thesluices are lifted, 
they can, by an ingenious arrangement, be turned over flat, 
between the two gangways, and are hidden from view by the 
girders and parapet of the bridge, so as to allow a clear head- 
way for vessels passing underneath the bridge of 21ft. above 
Trinity high-water mark, or about 4in. more than at Rich- 
mond railway bridge. During floods the sluices need not be 
lowered at all; but at other times they will be shut down at 
about half ebb and lifted again at half flood, and the arches 
will then be open for navigation, the lock only being used 
when the sluices are down. The counter-balancing of each 
sluice is so perfectly adjusted that the buoyancy of a timber 
float fixed on the up-stream side is sufficient to float it, and 
cause it to lift with the rising tide; this will also regulate 
automatically the flow of the stream underneath at low water, 
and maintain a nearly fixed level of water above the bridge. 

The lock is to be 250ft. long—72ft. Tin. longer than that of 
Teddington—and the gates will have a clear opening of 26ft. 
—13in. wider—but in order to accommodate a tug and full 
complement of barges, it is widened out on the shore side to 
37ft. for about two-thirds of its length. The sill level of the 
entrance is 16ft. below Trinity high-water mark, which will 
allow a depth of water of about 6ft. at the ordinary summer 
low-water level. The rollers of the boat slide will be laid on 
a concrete floor, with an incline of lin 8. The abutments 
and piers of the bridge, as well as the walls of the lock, are 





built of Portland cement concrete, faced with Staffordshire 
blue bricks and Cornish granite. The sluices are made of 
steel, with the exception of the end bearings and trunnions 
upon which they turn from the vertical to the horizontal 
position when raised out of sight. The estimated cost of the 
works is £61,000. 

The contractors for the sluices and superstructure of the 
bridge are Messrs. Ransomes and Rapier, engineers of London 
and Ipswich. The concrete foundation of the first pier was 
putin on March 25th, 1892, and it is anticipated that the 
work will be completed by the end of the present year. 








SEAMLESS STEEL BOATS. 


THE problem of building a boat that will be cheap in first 
cost, free from the effects of heat and wet, strong and light, 
and which will cost the least for maintenance, has found one 
solution, as have many other practical problems in engine 
and shipwork, by the employment of mild steel and the 
hydraulic press. Boats are now being made out of stamped 
steel plate. These steel boats, as made by the Seamless Steel 
Boat Company, are formed in two halves; each half is a thin 
plate of steel pressed to shape; they are then riveted to a 
bulb-bar, which forms the stem, keel, and stern-post. The 
usual equipment is then fitted, and buoyancy chambers either 
of galvanised iron, wood, or copper, as desired. They are also 
supplied completely fitted, to pass the Board of Trade re- 
quirements. They are made in all the usual sizes, either 
as cutters or lifeboats, and from 20ft. in length to 28ft. 
The weights vary from 14 cwt. to 19 cwt., and the prices from 
£35 to £53. This is for the Board of Trade scale, which 
entails an extra charge of between £7 and £10. From the 
seaman’s point of view, these steel boats are in many ways 
superior to wooden boats, as owing to the smoother surface 
the skin friction is much less than in wood boats; they there- 
fore sail faster and pull easier. Like all improvements in 
shipping, a good deal of old-time prejudice has to be over- 
come; but the disadvantages to the shipowner and seaman 
are so obvious, that in all cases where they have been supplied 
the reports are, we understand, satisfactory. Thus, in one 
case of an Australian steamer carrying six boats, two seamless 
steel boats were supplied. On arrival at Sydney, the captain 
put all the boats in the water. The wooden ones at once 
filled, and the only boats that were available for instant 
service were those of steel, from which it would appear that 
the captain had taken little care of his wood boats. Among 
others who have adopted them may be mentioned the Tyne 
Steamship Company, Crow, Rudolph and Co., W. Tapscott 
and Co., the Great Eastern Railway Company, the Amazon 
River Steamship Company, the North German Lloyds, Herr 
F. Schichan, &c. They are also supplied to the new 
steamers of the turret type, and are specified for on the large 
steamers now building for the Wilson Line. Messrs. Clarke, 
Chapman and Co., of Gateshead, are the agents for the Seam- 
less Steel Boat Company. 








DEPARTURE OF H.M.S. RESOLUTION FROM 
THE TYNE. 


THE new first-class line-of-battleship Resolution being now com- 
plete, leaves the Tyne for Portsmouth on Thursday, July 13th. 
This vessel was launched on May 28th last year, so that the time 
taken to complete her is only a little over thirteen months, which, 
considering the immense amount of work done since the launch, 
the drawbacks of various trade strikes, coupled with the fact that 
the sister vessel, H.M.S. Revenge, has been fitting out simultane- 
ously, is, we believe, unsurpassed by any previous performance of 
private firms, and is a proof of the enormous capabilities of her 
builders, the Palmer Shipbuilding and Iron Company. The 
Resolution is one of the largest battleships afloat, comprising one 
of the eight built under the Naval Defence Act of 1889. An idea 
of the enormous size of the vessel may be gained when we state 
she is 40ft. longer, 5ft. broader, and 3680 tons more displacement 
than the ill-fated Victoria. The following particulars will doubt- 
less be of interest, notwithstanding that same appeared at the time 
the vessel was launched. The dimentions ote rticulars of the 
Resolution are as follows :—Length, 380ft.; breadth, 75ft.; draught, 
mean, 27ft. 6in.; displacement, 14,150 tons; freeboard, forward, 
19ft. 6in.; freeboard, aft, 18ft.; indicated horse-power forced 
draught, 13,000; indicated horse-power, natural draught, 9000 ; 
speed, forced draught, 174 knots; speed, natural draught, 16 
knots ; coals carried at the designed load draught, 900 tons. 

The construction of the ship has been made exceptionally strong. 
She is built entirely of steel, the stem, stern-post, rudder, and 
shaft brackets being formed of cast steel. The hull is divided into 
220 watertight compartments, thereby reducing to the fullest 
extent the risk of danger to bottom plating from rocks and 
torpedoes, and rendering it practically unsinkable. There is a 
double bottom extending throughout the engine-room, boiler, and 
main magazine spaces. The inner bottom is raised at the centre 
of the ship, and forms the flat for the magazines, which extend 
from the inner bottom to the lower deck. The engines and boilers 
are separated by longitudinal bulkheads extending the whole 
length of the magazine space. Longitudinal bulkheads at the 
sides extend throughout the machinery space, and form coal 
bunkers and wing spaces. On the platform, débris, and lower 
decks is placed the auxiliary machinery for the working of the 
ship, including steering engines, electric engines, and hydraulic 
pumping engines, as well as a fully equipped workshop and 
numerous store-rooms. The officers and crew are accommodated 
on the belt and main decks. The officers’ accommodation consists 
of handsomely fitted cabins situated aft, the superior being located 
onthe main deck. The admiral’s accommodation is at the extreme 
aft end of the main deck, and communicates with a handsome stern 
walk. The upper deck extends from stem to stern without a break, 
and above it are the shelter decks on which are the conning towers, 
two in number ; these are surmounted by flying bridges connected 
with each other by a fore-and-aft bridge. The boats, of which there 
are twenty-one, including two 56ft. torpedo boats, are stowed amid- 
ships. A strong steel derrick is fitted to the mainmast for lifting 
them, and the foremast is also fitted with a derrick for working 
those ofa lighter description. The masts, which are built of steel, 
are fitted with military and signalling tops, and there are two 
funnels on the same athwartship’s lines. The barbettes project 
through the upper deck a few feet, and inside are werful 
hydraulic turning engines and all the gear for controlling the 
ponderous turntables and working the guns themselves. A sloping 
protective deck of steel, 2}in. in thickness, extends under water 
from the bow for about 76ft. and from the stern for a distance of 
about 72ft., and between these two points there isa protective 
deck 3in. in thickness worked horizontally about 3ft. above the 
water line; from the level of this deck there is a steel faced 
armoured belt 18in. in thickness and 8ft. 6in. wide, extending for a 
distance of 250ft. of the midship part of the vessel, the thickness 
tapering at the ends to 14in. Immediately above this belt there is 
also a light belt of armour 4in. thick extending for a distance of 
144ft., and terminating at the screen bulkheads at each end 3in. 
thick, which extend from side of ship to sides of barbettes ; 
behind this thin belt of armour coal bunkers are arranged, whereby 
a large amount of additional protection is oman above the 


thick armour belt. The four 6in. guns on main deck are placed 
in casemates protected by armour plates 6in. thick. With a view 
of preventing water from finding its way below the protective deck, 





means are provided for closing the several openings by watertight 
covers, while in the case of those which must necessarily remain 
open, cofferdams have been fitted with the same object. 

The main armament consists of four 67-ton breech-loading guns 
of 134 calibre, with a training of 120 deg. on each side of the centre 
line. The auxiliary armament consists of the following, viz.:—Ten 
6in, 100-pounder quick-firing guns—four in armoured casemates on 
the main deck, and six on the upper deck. Sixteen 6-pounder 
quick-firing guns—four on upper deck, and twelve on main deck 
Nine 3-pounder quick-firing guns—three in military tops, and six 
for boats. Two 9-pounder RMD. field guns. Eight 45in. five. 
barrelled guns, and seven torpedo tubes—four on the broadside, 
one at the stern, and two submerged. The total weight of the 
main armament is 1410 tons, and the weight of the auxiliary 
armament is 500 tons. The Resolution is lighted throughout 
with electricity by an installation of about 700 electric lamps, and 
is also equipped with four electric search-lights of 25,000 candle. 
pene, each of which will be worked by a dynamo under protection, 

eans are so arranged that the ships when in action for fighting 
can be fought from either of the two conning towers. The thickness 
of the forward conning tower is 14in. and the after one 3in. The 
vessel is fitted with twin-screw engines, each set having cylinders 
40in., 59in., 88in. by 5lin. stroke. There are eight single-ended 
boilers, each 15ft. Gin. diameter by 9ft. 6in. long, having in al! 
thirty-two furnaces, 1551b. working pressure. There are no less 
than sixty-nine auxiliary engines—i.e., including steering engine, 
electric light engines and dynamos, air-compressing engines, dis- 
tilling engines, evaporator engines, boat-hoisting engines, workshop 
engines. The 900 tons of coal carried at the designed load line wil] 
enable her to steam 5000 knots at a 10-knot speed, but in a case of 
necessity she will be able to stow about 400 tons more, and so 
obtain a radius of action of over 7000 knots. When used as a 
flagship the Resolution will have a complement of over 700 
officers and men. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
CARNOT’S FUNCTION OF THE TEMPERATURE. 
S1r,—What Carnot, Joule, Poisson, Thomson, or anybody else 
merely thought, or merely think about the question at issue, is not 
worthy of serious consideration. Whether Carnot’s function is or 
is not an utter absurdity, can be determined beyond possibility of 
doubt by strictly mathematical methods. I have in this way 
demonstrated that the function is an utter absurdity. Can Mr. 
Mansel find any flaw in the demonstration ! 
July 10th. 





WILLIAM DONALDSON, 





Str,—In Mr. Donaldson's letter of June 18th in THE ENGINEER of 
July 7th, the following paragraph occurs: ‘Does Mr. Mansel 
dispute the truth of the statement, that the quantity of heat 
which may be possessed by a body in a state of absolute moleculi: 
quiesceyce is unlimited.” I should like to know how absolut 
molecular quiescence is possible in a warm body. If expansion and 
contraction of substances is brought about by molecular agitation, 
surely absolute molecular quiescence can only be possible with 
total absence of heat. J. R. COWELL. 

Southampton, July 10th. 


FRICTION WHEELS. 
Str,—Both Reuleaux and Unwin give the following formula for 
computing the force necessary to press friction wheels together. 
ee A 
Sin (= ) + cos ($) 


Pa? x c , where the letters have the 





following values. 

P = force in pounds acting tangentially at peripheries of the 
wheels necessary to transmit the required power, viz., it is 
the turning moment divided by the wheel to be driven. 

P = force in pounds necessary to press the wheels together. 

@ = angle of teeth in degrees as per accompanying sketch. 

C = coefficient of friction. 

Can any of your readers or Professor Unwin—should he chance 
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to see this letter—explain how this result is arrived at, as it appears 
to the writer that the formula should simply be 






sin (4) 
2 
P, =P x a | ae 
Also if the first-mentioned formula is correct, should not the 
same formula apply to conical friction clutches ? N. 


July 4th. 





UNEMPLOYED CIVIL ENGINEERS, 


Str, — Dockers, firemen, coal porters, and other classes of 
labourers, have frequently, by their champions, had their woes, 
during unemployment, loudly displayed in the public Press, but 
where is the champion of enforcedly idle civil engineers? To quote 
my own case, six months ago I completed the carrying out of large 
engineering works at a cost of £80,000, and I have been unable to 
obtain employment since that time, though I have credentials 
which should enable me to obtain employment anywhere. It is 
probable that some of your readers may be able to offer a sugges- 
tion as to where civil engineers can get employed. I have spent 
weeks interviewing leading engineers, but without success. I beg 
to enclose my card and my testimonials—copies—and to ask you 
to be good enough to insert this letter in your journal. i 

July 11th. UNEMPLOYED C, E, 





SCREWING MACHINES AT THE ROYAL SHOW. 


Srr,—We note your remarks on page 18 of your issue of the 7th 
respecting our exhibit at the Royal Show at Chester last month, in 
which you state ‘‘there does not seem to be a correspondingly 
cheap machine for country smiths’ shops.” Your representative 
could not have noticed all the machines we exhibited, or he would 
have seen that we had a machine such as he suggests, viz., a hand 
machine for screwing bolts and tapping nuts gin. to lin., with 
seven pairs of dies and seven taps. JOHN COWLEY AND Son. 

Clarendon-street, Hyde, July 11th. 








— er ied 





" 


ns 


Jury 14, 1893. 


THE ENGINEER. 47 











SHALLOW DRAUGHT STEAMER FOR EGYPT 


MR, EDWARD HAYES, STONEY STRATFORD, BUILDER AND ENGINEER 
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SHALLOW DRAUGHT STEAMERS AND TUGS. 





Tue above engraving illustrates one of two light draught 
steamers built for the service of the Egyptian Government | 
by Mr. Edward Hayes, of Stony Stratford. The vessels are | 
77ft. Gin. long over all, 11ft. Gin. beam, depth of hull 4ft. 8in., | 
draught 2ft. 6in. The guaranteed speed was twelve miles, | 
which was, we are informed, easily accomplished at their 
trial, and they are found to run between thirteen and fourteen 
miles in the hour. The officials of the Government expressed | 
their great satisfaction at having vessels considerably over | 
the guaranteed speed. They are twin screw vessels built of | 
steel, with separate vertical engines having cylinders | 
8tin. diameter by Qin. stroke, each engine and propeller | 
working independently. 

The boiler is of the ordinary marine type, made of best | 
mild steel passed by Lloyd’s. The saloons are of teak, with 
venetians and glazed windows to slide up and down, similar | 
to the windows of a railway carriage. The forward saloon is | 
handsomely decorated with polished teak and electro | 
furniture, tapestry cushions and cushion backs, ceilings in 
Lincrusta and gold beading. It is divided into two parts, the 
after part being occupied by berths, reading-room and office, | 
lavatory, &c. After saloon was also divided into two parts, 
having crew aft, the forward part being used for kitchen with | 
second officers’ cabin; these were also tastefully decorated. | 





; and Mr. G. Crocker, chief constructor. The Antelope is to 


Communication is made to each compartment by electric bells. | 


We have always understood that the builder’s speciality 
was a small class of tug varying from 45ft. to 70ft. in length, 
such as he has built for the Metropolitan Board of Works and 
the London County Council for working on the Thames; the 
illustration, however, shows us that he does not ‘altogether 
confine himself to tug work, and we are informed that he has 
been making several steel plated vessels, 50ft. long by 10ft. 
6in. beam, by about 4ft. 3in. draught, ,for Africa, India, and 
South America. These vessels are fixed with compound sur- 
face condensing engines of sufficient power for towing, and are 
also used for carrying passengers occasionally. 








LAUNCH OF THE TORPEDO GUNBOAT 
ANTELOPE. 


On Wednesday afternoon the new twin screw torpedo gun- 
boat Antelope was successfully launched from No. 1 building 
slip at Her Majesty’s Dockyard, Devonport, This vessel is one 
of the eighteen gunboats ordered to be built under the Naval 
Defence Act of 1889; and although laid down a few months 
after the passing of that Act, has only now been put into the 
water. This delay, however, is to be accounted for by the great 
difficulty the naval authorities experience in finding con- 
tractors willing to undertake the construction of the propelling 
machinery of the vessel under the conditions imposed. 
Although late, the Antelope is much nearer completion 
for sea than is usual with vessels in the launching condi- 
tion, her propelling and auxiliary machinery being already 
in place in her. The vessel was designed by Mr. W. H. White, 
C.B., Director of Naval Construction, and the responsibility of 
fitting her with propelling machinery &c., was undertaken 
by Messrs. Yarrow and Co., of Poplar. The Antelope is of 
similar dimensions as the other gunboats of her class, being 
230ft. long, 27ft. beam, and 810 tons displacement, with a 
mean load draught of 8ft. 94in. The launching weight of her 
hull alone is 385 tons, and her coal bunker capacity 100 tons, 
leaving about 325 tons to cover the weight of her engines, 
machinery, armament, fittings, stores, &c. Her main engines 
are of 2500-horse power, and her armament will consist of 
two 4-7in. and four 8-pounder quick-firing guns; she is also 
to be fitted with one fixed bow and two revolving broadside 
torpedo tubes. The launching ceremony was performed by 
Miss Florence Crocker, daughter of the Chief Constructor at 
Devonport Dockyard, and there were present at the function 
Rear-Admiral Sir Algernon Lyons, naval commander-in- 
chief; Sir R. More Molyneux, superintendent of the dockyard ; 









































CAN THE VICTORIA BE RAISED? 
g i ed to be ready for trial in October 
oe ania , | Ir is generally concluded that the Victoria, having sunk in 
about seventy-four fathoms, that it is useless to entertain 
| any proposal for raising her, the task involving an impossible 
| feat. We would not like to say that it is impossible, but the 
| question arises, is it worth while to make the attempt. 
THE accompanying engraving illustrates a valve gear now | Would the cost be disproportionate to the value of the vessel 
being made by Mr. John Cochrane, engineer, Barrhead, near | jf raised—would the blowing up decks and the descent of the 
Glasgow. The arrangement may be briefly described as fol- | vessel have given her such a velocity on reaching the bottom 
lows :—A reciprocating lever K is actuated from the excentric | as to cause her destruction? In spite of these doubts it might 
through the excentric rod L. The vibrating lever is bored | be worth while to look at her with a view to information, if 
out to receive a trunk B turned to fit. The trunk is raised or | this could be accomplished in water under a pressure 
lowered by the governor rod F, by the intervention of excen- approaching 200 lb. on the square inch. 











COCHRANE’S VALVE GEAR. 











COCHRANE’S VALVE GEAR 


tric A, the said excentric A being coupled by rod to sliding | A paper was read before the Royal United Service Institution 
cotter C. The top of the trunk, on which are the case- in January, 1879, by Mr. Druitt Halpin, who had recently 
hardened pieces 2 and 3, engage alternately with engaging raised thes.s. Edith. Thepaper was “Onan Economical means 
pieces formed at the end of each lifting leg D' and D. It | of Raising Ironclads sunk in Deep Water,” and illustrated 
will be seen that the duration of forcing out either of the said | apparatus for making a number of holes in the ship’s sides 
legs D' and D, and consequent period of cut-off, depends upon | below the armour plating, and the insertion therein of cross 
the vertical height which the trunk B may assume. The | bars attached to the end of wire ropes pendent from an over- 
trunk B is shown at its normal position, so that the engage- | head floating dock of a form suitable for this work, and for the 
ment for pushing out, always whereby shock is reduced to a | ordinary work of docking Her Majesty’s ships anywhere for 
minimum. Each leg is tilted up on the back stroke of the | repairs and painting. The apparatus included a water tower 
trunk in either direction, as the case may be. When this | of about 4ft.in diameter, open at the top, and fitted with 
occurs either of the legs fall by gravitation on to the pads E? | water jacket at the bottom and air jacket at thetop. A work- 
and E. Simplicity and fewness of pin joints are the special | man at the bottom, provided with light and with drilling 
features of this gear, and an action is obtained which is all | apparatus, was to do the work under atmospheric pressure. 
but noiseless. Mr. Halpin’s paper might be usefully perused. 
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FERRANTI ALTERNATOR CURRENT DYNAMO. 


Tue above engraving illustrates a 300-horse power alter- 
nator erected in the Barcelona electric light station by 
Messrs. Ferranti and Co. It is similar to that supplied to 
the London Electric Supply Corporation, as described in THE 
ENGINEER of the 3rd February last, with the exception that 
the periodicity of the Barcelona machine is 66 instead of 83, 
as in the London Electric machine. This result is got by 
reducing the number of bobbins in the Barcelona machine to 
twenty-eight, whereas in the London Company’s machine 
there are thirty-six bobbins. The speed of the machine is | 
280 revolutions per minute. The alternator is driven by a) 
coupled compound condensing engine, horizontal type, manu- | 
factured by Messrs. Duncan, Stewart and Co., of Glasgow, 
and is the first of three similar machines which will even- 
tually work in parallel with two 150-horse power machines 
(Ferranti) already at work there with the machine illustrated. 
The mechanical particulars are identical in both machines. 
The chief mechanical difference between these machines and 
those which Messrs. Ferranti and Co. have previously built | 
are the different form of field magnets, which in these 
machines consist of stampings of sheet charcoal iron j,in. 
thick instead of solid wrought iron cores, and the open nature 
of the design of the machine, by which it is very easily ven- 
tilated. The company using this machine is the Sociedad | 
Espanola Electricidad de Barcelona, and the managing 
director and engineer is Senor Parellada. This type of 
machine will no doubt in future be much more used than the | 
machine of higher frequency, as the low frequency is impor- | 
tant in connection with the working of alternating current | 
motors, and is equally as good for lighting. Messrs. Ferranti | 
and Co. are interesting themselves in these motors, and we | 
recently saw one there of the C. and L. Brown pattern which 
displayed all the advantages of a continuous current motor 
with far greater simplicity. The starting torque is not, how- 
ever, as great, but such motors in combination with simple 
variable speed gearing, which may now be had, might be 
used for every purpose to which a motor could be put, in- 
cluding the working of tram cars. 








COMPOUND LOCOMOTIVES IN THE UNITED 
STATES. 

Tur Railroad Gazette for June 23rd contains a report 
of the “ Proceedings” of the Master Mechanics’ Conven- 
tion, held at Lakewood. The report of the Committee on 
** Compound Engines” is along paper. The substance 
of it is contained in the following ‘‘ Remarks upon Infor- 
mation Collected: Conclusion.” The discussion which 
followed, it will be seen, supports the hesitating utterances 
of the Committee. 


REMARKS Upon INFORMATION COLLECTED, 


It will be seen that the information, collected from various 
sections of the country, tends to indicate, almost unanimously, a 
varying but large economy of fuel for the compound when compared 
with simple engines. Your committee feel obliged to state that 
they are not willing to accept all these results at their face value in 
contributing to a final solution of the question of fuel economy. 
Presumably, the tests were submitted as being more or less com- 
parable, and yet in some cases they are obviously only remotely 
so, and not one word of explanation accompanied them. Your 
committee, therefore, respectfully submit the figures to the wisdom 
of the Association, with a few individual comments. 

_ Referring to last year’s report, in the final paragraph the predic- 
tion was ventured that with variable Western coals an average 
economy for compounds in freight service should approximate 17 
per cent., this figure being the maximum obtainable, upon the 
average, with engines worked in the best manner, in perfect 
physical condition and in what may be called characteristic freight 
service of the country. It is interesting to examine the further 
figures here given for the same engines used for basis of last year’s 
report, and which have had an additional year’s service. The first 
fact to be drawn from the figures is that while the averages of nine 
simple engines probably give a very just and close approximation 
to the operating cost of hat class of engines for the given condi- 
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called conclusive ; and yet the results are valuable, taken together 
with the committee tests of last year, and tend to confirm the 
latter, particularly as an attempt was made to eliminate the effect 
of ‘individual running” by changing enginemen. 

The only advantage, if this can be called an advantage, which 


than the simples, 
high-pressure was needed for the compound to put it upon an 


| equality with the simples in hauling power, the former having been 


under-cylindered. In last year’s tests the committee raised the 
pressure on the simple to 200 lb.—same as the compound—but 


| the compound enjoyed was that it carried 201b. higher pressure | 
It is but fair, however, to repeat here, that the | 


failed to identify the resulting coal economy, and were obliged to | 


reduce the pressure again on account of under-balance of the valves. 

The increased coal economy obtained with a compound engine of 
the Vauclain system, under the given and average freight conditions 
in last year’s tests—17 per cent.—is somewhat reduced in more 
prolonged service by a figure depending upon the amount of work 
expended upon the compound to — its valves in fair condition, 
but that the average economy hardly falls below 12 per cent., 
allowing cost of repairs to still be kept within a practical figure. 
It will be noticed that your committee do not say, ‘‘ within the 


| average figure,” as they are not prepared to say the practicable 


will be the average ; the word is rather taken to mean an amount 





is claimed, will wipe out the economy because it will be habitually 
used, not so much from carelessness of enginemen, as from the fact 
that the Operating Department will find out they have a more 
powerful machine at their disposal when the occasion requires, and 
will load the train until the habitual use of the valve becomes 
a necessity. From one point of view it may be with justice said 
that no one would expect economy under such conditions ; but it 
can be with equal justice affirmed that master mechanics will have to 
meet this condition. It therefore behoves designers to strive for 
equal power for the compound without the use of such a valve. 

As to the other question, of repairs, your committee have brought 
results as nearly up to date as practicable, and are not disposed to 
go far behind the figures in offering a definite conclusion ; the 
compound is a new machine, it is subject to certain crudities of all 
new designs ; these will constitute defects which will cost more for 
maintenance than the perfected points of the older type. But no 
evidence has been advanced to show that these defects cannot be 


| remedied by time, and this part of the question resolves itself to 


considerable of extra cost of maintenance of additional parts in the 


| compound, As the fuel saving possible is not an excessive amount, 
| it points to the conclusion that we must strive for greatest simplicity 


consistent with the ordinary regularity of performance of the | 


engine, an important consideration. 
he above is limited to apply to the Vauclain system of com- 
pounding, as the piston valves there used are, in the opinion of 
your committee, certain to require more careful watching than the 
common form of slide valve. 
As to standing of the compound in respect to other operating 
expenses, some information may be extracted from the tables. It 


would appear that the amount of valve oil required for the | 


Vauclain engine is considerably in excess of that of the simple— 
according to Table 13, about 20 per cent. more, the machine oil 
needed being about thesame. The above seems a reasonable con- 
clusion for this type of engine. Of course the valve oil question is 


| not of very vital importance if the fuel economy stands at the 


figures referred to above, but the question of repairs may easily | 


turn the scale in either direction in net results. 
repairs per mile are given for five engines for the first 55,000 miles 
of their life, and including in each a general shop over-hauling. 
According to these figures, the compound stands just with the 
average. Members of the Association are at liberty to draw their 
own conclusious therefrom; your committee believe them not un- 
favourable to the compound, as far as they go; they partially 
dispose of the fear that acompound would prove an unserviceable 
machine from frequent untimely breakdowns, As the repairs above 
given include only the customary ones in the first period of an 
engine’s life, such as turning tires, renewing packing, one or more 
new crankpins, driving box brasses and general lining-up and over- 
hauling, they do not dispose of the question of wearing out of 
additiona! parts and surfaces of the compound nor, to offset this, 
the increased economy of compound in boiler repairs, as is claimed 
by many to exist. 


ConcLUsION, 
The possibility of fuel economy was first denied because, it was 
argued, we have only marine and stationary practice to turn to, 


In Table 13 the | 





and there the work done is fairly constant, and is consequently | 


well adapted to compounding, in which the cylinder ratio is an all 
important factor. is reasoning is not sound, and the falsity of 
its conclusions has been conclusively shown in the past two years ; 
for one example, see conclusions of this committee last year, where 
they presented tables showing an even wider range of economical 

rformance for the compound than for the simple; of course, 
both types fall off seriously in economy under variable conditions, 
but the compound less so than the simple. 

Another argument advanced against the compound is that new 
machines always give economical results while watched ; this is 
emphatically true, and constitutes the most serious stumbling- 
block to the conscientious investigator. It is, however, not more 
applicable to compound engines than to any other machinery, and 
the economical results obtained from simples in long service should 


lead us to hope for the same of compounds, at least at this stage of 

the question, when it has been shown that they will run 50,000 

miles and over without serious impairment of efficiency. 
Turningagain to fueleconomy your committee believe the greater 


number of thinking and observing men in the profession to-day be- 
lieve the compound will save coal, under certain conditions ; some 
of these men deny that these conditions can be fulfilled in practical 
railroad service. Others say that the fuel economy will be wiped 
out by increased cost of other supplies and repairs. One condition 
referred to above is that the compound is not as powerful a machine 
as a like simple, and must be provided with a starting valve to 





allow it to work simple in starting and on hills; this valve, it | additional repairs that can 


and greatest reduction of number of such parts in the new type, 
if we are to expect a net saving in service. 

Your committee offer tentatively the following opinions and 
suggestions :— 

(1) The compound is suitable for a variable class of freight 
service. 

(2) Its range of economy in such service is fully as wide as that 
of the simple. 

(3) Its increased coal economy over the simple in the average 
freight service of the country will be found to lie between 10 and 
15 per cent. when in good running condition and handled with 
intelligence. 

(4) A well-designed compound should not be more difficult to 
keep in a serviceable condition than a simple; that is, its regu- 
larity of performance should not be less than the simple. 

(5) _ four-cylinder compound will cost more for valve oil than 
a simple. 

(6) The running repairs of a four-cylinder compound will be 
somewhat more than for simple ; for a two-cylinder compound they 
should not be more; the final comparison for repairs is unde- 
termined. 

(7) The net running cost of a compound will be less on many 
roads than of simple, the figure depending on the design, cost of 
fuel, and other local conditions. 

(8) In passenger service the availability of the compound is 
undetermined. , 

(9) Complicated designs of compounds are not likely to prove 
successful or economical. e prevailing forms of starting valves 
in use in this country are especially noted as being too complicated 
—certain valves employed abroad seem to have more commendable 


ints, 

(10) Attention is called to the necessity of long time tests and 
averages of a considerable number of exactly similar engines cf 
both types to properly establish the status of the question. In 
such tests the influence of higher pressure for either type should 
not be allowed to complicate the results, as the effect of the 
highest modern steam pressures on economy of the simple is 
undetermined, 

GEORGE GIBBs, 
WILLIAM H. Lewis, 
PULASKI LEEDs. 
JAMES MEEHAN. 
T. W. GENTRY. 

In the discussion which followed Mr. Vauclain said :—Up to the 
present time we have some 460 compounds, all told, on order, and 
we have slightly more than the number given in the report in ser- 
vice. I take exception to the tentative opinion expressed in the 
report that the compound is suitable for a variable class of freight 
service. We consider that the compound is suitable for all classes 
of freight service, The second opinion is that ‘‘Its range of 
economy in such service is fully as wide as that of the simple.” It 
seems to me that that would read better if it said thatits range of 
performance or of coal consumption per ton per mile is fully as wide 
as that of the simple engine. y think that 10 to15 per cent. is the 
minimum fuel economy on any compound engine of any type, 
two-cylinder, three-cylinder, or four-cylinder. On heavy grades 
with very heavy engines, the economy has reached as high a figure 
as a percent. This was done on the Western Maryland Rail- 
road. 

The sixth opinion of the committee is that ‘‘The running»repairs 
of a four-cylinder compound will be somewhat more than for a 
simple ; for a two-cylinder compound they should not be more ; 
the final comparison for repairs is undetermined.” The only 
given to a compound locomotive 
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above a simple locomotive would be the repairs due to the cylinders. 
I am willing to concede, although it is not exactly true, that a 
four-cylinder compound should have twice the repairs to its 
cylinders and cylinder parts as a two-cylinder engine ; intercepting 
valves, &c., of course are not included. The large item of repairs 
is the boiler repairs, and it has been clearly proved that the boiler 
repairs to compound locomotives are much less than to single 
expansion engines. The percentage of repairs to cylinders is so 
slight that you can afford to cancel it onthe. 

You have the advantage of decreased repairs to your boilers, 
which more than offsets the increased repairs to the cylinders, and 
you have your fuel economy, so that there cannot be any question 
that there is an economy in operating compound locomotives. 

The tenth statement is “‘That in passenger service the availability 
of the compound is undetermined.” I object to this. I think it 
has been determined. If the committee would take the trouble to 
come to the East, where we are running high-speed y 


the passenger engine a great many small matters have gone 
wrong, due partly, perhaps, to higher speed, but, I think, chiefly 
to undeveloped designs and a little bad workmanship, 

I went to the Crewe works when in England last winter, and 
also to Gateshead, on the North-Eastern Railway. At the 
Crewe works I was surprised to find that they had not built a 
single compound engine for eight months, excepting the engine 
which was then under construction, and which is now on exhibi- 
tion at Chicago. That seemed to indicate that the compound was 
not quite a success on that road. Ithen went to the North-Eastern 
Railway to see Mr. Worsdell’s works, and he, we all know, has 
been a very strong advocate of the compound engine. I was still 
more surprised that they were building twenty locomotives for 
passenger service with simple cylinders, and abandoning the com- 
pound forthat purpose. It was a little difficult to get a definite 
expression as to their reason for abandoning the compound for 





trains, they would find that compound engines are hauling a grea 
many of those trains, and hauling them well. 

As to the eleventh point, it would seem that we are not to 
encourage the builders of two-cylinder compounds in this country 
that necessarily must use starting valves. It intimates that the 
starting valves abroad are very much more desirable than the start- 
ing valves that we have at home. I am of the opinion that the 
starting valves used in America are very much better than the 
starting valves used abroad. 

On several railroads that have reported fuel economy to the 
Baldwin Locomotive Works it has n found that those people 
could afford to set that engine to one side and get a brand new 
engine in five years on the fuel that that engine had saved. On 
the Pike’s Peak back road, which has a grade of 25 per cent., we 
made three plain engines for that service. They needed an addi- 
tional engine. We persuaded them to have a compound. The 
engine was built, and the three plain engines were sent back to our 
works to be changed into compounds, and they are now in service 
on the Pike’s Peak road. What it has done is best shown by this 
letter :—‘‘ From the little experience we have had with this engine 
we think she is going to do the same work as our 28-ton engine 
on two-thirds of the coal, and make the run from Maniton to Pike’s 
Peak in 33 to 35 minutes quicker time.” 

Mr. Barnes: I will ask if any one has ever seena set of indicator 
cards from a compound locomotive at sixty miles an hour that was 
a credit to the engine. The indicator cards give evidence of a Joss 
of efficiency when compared with the sixty miles an hour over an 
engine I have ever seen. This is in contradiction of Mr. Vauclain’s 
statement. 

Mr. Leeds: I protest against the statement going in that the 
compound is 39 per cent. more economical in repairs than 
the average of the engines on any railroad. On our own 
system ten or twelve engines a year are condemned. Each goes 
in as running repairs, distributed over all the rest, of course, 
and incidentally with the new engine. Next comes a class of 
engine which it takes very good judgment to say whether it is 
worth while to put the extensive repairs on them necessary to 
maintain them—whether it would be a good idea to condemn 25 or 
30 instead of 8 or-10. That all goes in, and still we are asked to 
compare that with a brand new engine. I take exception to the 
statement that no repairs are due to the compound engine except 
cylinder repairs. Whenever I can get rid of a pound in my reciproca- 
ting parts I try to do it, for the very reason that it carries extra 
weight in the engine all the way through, and not only that, a 
weight that is effective only a part of the time, and the rest of the 
time it is more or less destructive. 

Mr. Mitchell: I see by this report that on the New York, Lake 
Erie, and Western, the compounds show a large saving in lubrica- 
ting oil. I wish to state in explanation of that that we had forty- 
five engines built, one of which was acompound. On the com- 
pound we had oneman. We took theconsumption of oil with this 
one engine with the regular man against the average for the forty- 
four which showed this saving. So this is not a correct comparison 
between two individual engines. 

Mr. Henderson: Mr. Vauclain spoke of cylinder repairs and of 
a record that had been kept by a railroad. That railroad was the 
Norfolk and Western. We kept arecord for the first four months 
of this year of the proportion which cylinder repairs bore to the 
total repairs on simple engines. In four months the cylinder 
repairs were about 2} per cent. of the total repairs to locomotives. 
Our annual report for 1892 showed that for 100 miles run fuel cost 
3°86 dols., and repairs 6°36 dols. Now, if we assume the cylinder 
repairs to be 2} per cent. of the total amount of repairs, we have 
2? per cent. of 6°36 dols., equal to 174 cents for 100 miles run due 
to cylinder repairs. Our coal cost us 78 cents a ton. If we 
assume the economy of the compound engine to be 10 = cent., and 
finding that our fuel for 100 miles run averaged 3°86 dols., we find 
the saving to be 38 cents for 100 miles run for coal. If we assume 
the cylinder repairs of the compound to be double that of the simple, 
we have a deduction to make from the fuel saving of 174 cents per 
100 miles run. By deducting that from the 38 cents saved in the 
coal we still have a saving of 203 cents per 100 miles; or by 
dividing the 38 by 17} we find that if the cylinder repairs were 
three times as heavy on the compound as on the simple engines 
they would still barely come up to the saving of fuel. I have taken 
this compound saving at 10 per cent., whereas experiments show an 
economy in engine and passenger service of 13 to 20 per cent., and 
some Consolidation freight engines we have recently put in service 
of the four-cylinder type have shown an average economy in the 
neighbourhood of 20 per cent. in fuel. The firemen very much 
refer to run the compound engine ; they say it is a soft snap. 

Taking it at 6,000 miles a year as an average mileage, we find that 
the saving would be 123 dols. a year. That, of course, seems likea 
smal! amount, but if we take into consideration the extra cost of 
compounding, which is, I believe, 6 dols. an engine, that would 
show us still a saving of 20 per cent. interest on this extra invest- 
ment. 
Mr. Medway : If there were any doubts in my mind regarding the 
economy of the compound locomotive they have, I think, been 
removed during the past few weeks, With an order for a few 
Mogul freight engines from the Rhode Island Locomotive Works 
we decided to include one compound of two-cylinder type. It was 
built precisely like the simple engines excepting the parts due to 
the compounding. The cylinders of the plain engines were 20in. 
x 24in., and those of the compound 2lin. and 3lin. x 26in., thus 
making the engines of about equal power. The safety valves were 
set uniformly at 180lb. In order to give the compound a good 
fair test under every-day conditions, I arranged to put it in com- 
petition with the plain engine by having it alternate daily on fast 
freight trains to Bellows Falls and return. The trains were of 
substantially the same weight, and other conditions about similar. 
After ten trips our coal record showed that the compound had 
effected a saving of 23°2 per cent., which, at 3 dols. per ton, 
means a saving of about 2000 dols. per year, or, as Mr. Vauclain 
says, about the price of the engine in five years. The cost of 
repairs, however, was largely against the compound, which was due 
to a weakness of the dashpot and large piston. These parts have 
now been strengthened, and if the good fuel conditions can be 
maintained, I see no reason why the compound is not a good per- 
manent investment. This, however, can better be determined a 
few years hence. 

Mr. Joughins (Norfolk and Southern): Last year we ordered 
from the Baldwin Works one freight and one passenger compound. 
Those engines have been running about eight months. The 
freight engine is doing what had previously been done by simple 
engines of exactly the same dimensions, received from the Baldwin 
people also. We keep an elaborate performance sheet, and rely 
simply upon that f gooey ome sheet, not attempting to make 
any tests. We find that there has been a uniform saving every 
month amounting to at least 20 per cent. in fuel. We do not 
find that the oil has been raha more copiously. The repairs 


are practically the same; that is, the running repairs. But on 


Pp ger service. But in talking to other people they said that 
they found the compound rather unwieldy for passenger service 
considering the slight advantages which it gave otherwise. 

I think any report which the committee has made about the 
consumption of oil is thoroughly valueless. I think that we all 
know that the locomotive receives the amount of oil which the 
engineer thinks is needed, which very often is from two to five 
times the amount actually necessary. Notwithstanding the apparent 
success of those compound engines on the Reading Road and on 
the Jersey Central, I think that it is still a very undetermined 
matter about the success of those engines in passenger service. 

Mr. Brown : Early this year we built a plain engine, and at the 
same time ordered a compound engine from the Baldwin Loco- 
motive works. We wanted the engines for hauling heavy milk 
trains. We let one engine run north one day, and the other south. 
We did that for four days, and then they started out on four days 
more and changed around, so that they made the same number of 
miles in the four round trips. _We weighed the fuel, and the 
simple engine used less fuel. The simple engine nozzles were 
34in. wide. The compound nozzles, when she came in, were 3jin. 
But she would not steam with anthracite coal until they were 
shut up to 3hin. Of course, the more you close the nozzle 
the less satisfactory results will be shown on the engine. The re- 
sult was this: that in the four days run the simple engine had 
saved 18,300 lb. The simple engine made about 50°9 Ib., whereas 
the other was 66 and a decimal. 

As regards repairs, we have not had an trouble whatever with 
the compound cylinders or valves. The heads were taken off when 
she came in first because the machinist had left a Sin. round file in 
one of the valves, and she had run from Philadelphia here and did 
not do any damage except breaking up the file. We got the file 
out, and that is the last time the head has been off. 

Mr. Mackenzie: Some ten months ago we had ten engines built 
by the Baldwin Locomotive Works, and in placing the order the 
President said: ‘‘I suppose you want a plaything the same as 
everybody else. If you wanta compound you better get it.” So 
we got the compound engine. We assigned regular men to regular 
engines, and allowed those men to make thirty days during the 
month. Whatever time the engine may make beyond that is made 
by extra men, the regular man being held in all cases responsible 
for the condition of the engine. We made no test as to weighing 
the coal or the water, or measuring the oil or waste, or any other 
work about the engine. In the eight months the engines have 
made nearly 32,000 miles, or an average of about 4000 miles a 
month. The comparative statement would be, with coal costing 
1°77 dols. per ton, a saving in favour of the compound of 31-7 per 
train mile. The cost of repairs of the compound over the simple 
engine is five mills per mile. I am not positive as to whether there 
were any incidental repairs made to the cylinders or not, but we 
have a record of extended repairs made to the crossheads. Twice 
during the eight months we have had to take the cross- 
heads down and re-line them. On the eccentrics, links and rocker 
arms the repairs are going to be very much less than on the simple 
engine. 

Mr. Tonge: So far as our experience goes with the Rhode Island 
compound, it has showed a saving of 12} per cent., with an increase 
of repairs of 50 per cent. 

Mr. Forsyth—answering a question put by Mr. Wells: As to the 
proper diameter of compound cylinders, when you want to meet 
the par of the simple engine, the English designers and the 
German designers gave us arule quite early in the day of com- 
pound engines, which was to make the compound high-pressure 
cylinder lin. larger in diameter than the simple engine that we 
want to make it equal to, and within the smal] range of diameters 
which we use in high-pressure cylinders, this rule seemed to have 
worked very well. 

In regard to the experiment made with compound engines on the 
C., B. and Q. road last year there is an impression that the results 
of the tests were unfavourable to compound engines, that is, as a 
general statement. But the net results of the experiments and the 
fact that we settle for ourselves, were that in fast heavy passenger 
service the compound engine was not economical, and for that kind 
of service we would prefer a simple engine. I think that the two 
important conclusions to be gained from this discussion to-day and 
from the report of the committee are simply this, that the 
experience so far largely points in the direction that com- 
pound engines will not show an important economy in fast 
passenger service. The other fact is that up to this time 
there seems to be no doubt whatever from the numerous experi- 
ments that have been made, and the conclusions of the committee 
that compound freight engines are economical, and probably more 
so than the committee have stated in their report. We are now 
building compound freight engines at our shops at Aurora. I was 
very much pleased with Mr. Vauclain’s discussion of this report. 
But the trouble is he claims too much for his engine. When he 
says that it has proved economical in fast passenger service, I do 
not think that carefully conducted tests would show that to be the 
case. He claims too that fast nger speed is only possible with 
a piston valve. Iwas disposed to agree with him when he wrote 
a letter to that effect to the Railroad Gazette. But the experience 
of the New York Central road with a plain old-fashioned engine 
has shown that very high speed can be obtained with the slide 
valve. 

Mr. Wells: Mr. Forsyth spoke of the rule given by English 
engineers in regard to the size of the high-pressure cylinder. 
They give it as lin. over its equivalent in a simple engine. 
The difference between a cylinder 12in. or 13in. in diameter 
amounts to about 18 or 19 per cent. But the difference 
between a 20in. or 2lin. cylinder is only about 9 per cent. So that 
the rule is not a correct one for the different sizes. The rule is 
not correct when you get up to those higher diameters. 

Mr. Medway: We have obtained good results from the com- 
pound in regard to spark throwing. 

Mr. Mitchell: A track sub-foreman on our road told me that 
with the Consolidation engine formerly used on the hill when 
pushing trains in the dry season it required one or two engines to 
watch the sparks and put the fires out. Since the compounds 
have been used there a fire is something never known, 

On motion the discussion was closed. 








NavaL ENGINEER APPOINTMENTS.—The follcwing appointments 
have been made at the Admiralty :—Staff engineer, Josiah P. 
Thomas, to Devonport Yard, to date Jnly 1st ; acting engineer, 
Henry A. Gedge, to the Traveller, to date July 11th. 


ARBITRATION CLAUSE IN CoNTRACTS.—In consequence of the 
objection which was made to the length of the arbitration clause 
prepared under the statutory powers of the London Chamber of 
Arbitration, for the insertion in specifications and contracts, the 
Council have re-considered the clause, and have now recommended 
the use of the following stipulation :—‘“‘ All disputes which may arise 
relating to this contract shall be submitted to arbitration under 





the ruies for the time being of the London Chamber of Arbitration.” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE chief event this week has been the occurrence of the 
quarterly meetings on Thursday in Birmingham and in Wolver. 
hampton on the previous day, There was a good attendance of 
buyers and sellers from various parts of the country. A rather 
more buoyant feeling prevailed than has recently been the case, 
and the business done fairly justified the anticipations which had 
been formed. 

Marked bars were re-declared at £7 10s, as the basis price, which 
isa reduction of 10s. per ton upon the July quarterly meetings of 
1892, this amount having been deducted from the previous £8 
standard soon after the opening of the year. Good second-class 
bars were this afternoon £6 10s., and common £5 10s. A year 
ago marked bars were quoted £8, medium sorts £7, and common, 
£5 12s. 6d. upwards. Puddled bars to-day were quoted £4 to 
£4 2s, 6d. Prices of all descriptions of bars show but little change 
upon the quarter or upon the opening of the year. The L.W.R.O, 
ordinary bars were £8 2s. 6d.; best, £9 10s.; double best, £11 ; and 
treble best, £13. The Hurst qualities of the same makers were £7 
for ordinary, £8 for best, and £9 10s. for double best. The list 
firms quoted also £8 for hoop angle and tee iron, and £8 10s. to £9 
for boiler plates, and for sheets up to 20 w.g. Unbranded iron in 
all these Roertmente could, however, be obtained at below these 
figures. 

Better orders than for a considerable time past are being received 
by the galvanisers, and prices are hardening. Plain sheet prices 
have nearly got back to the level of this time last year, but 
galvanised sorts are still £1 below that time. Singles were to-day 

uoted £6 17s. 6d. to £7 ; doubles, £7 to £7 2s. 6d.; and lattens, 

15s.; whilst galvanised sheets were £10 15s, to £11 per ton, 
Liverpool. Twelve months ago plain sheets were £6 17s. 6d. for 
singles, £7 to £7 5s. for doubles, and £7 17s. 6d. to £8 for lattens ; 
_—-, sheets being then £11 lds. for 24 gauge delivered 
iverpool, 

Compared with the January quarterly meetings, black sheets 
were a reduction of 2s. 6d. to 5s. per ton, and galvanised sheets, 
10s. to £1 per ton. At that time sheets, singles, were quoted 
£6 15s. to £7 ; doubles, £7 2s. 6d. to £7 5s.; and lattens, £8 ; whilst 
galvanised sheets were £11 10s. to £11 15s, at Liverpool for doubles, 
with some makers selling for less, Spelter was quoted to-day on 
the basis of £17 5s. per ton. 

Hoops rolled by the unmarked iron firms were £6 5s, to £6 10s., 
and tube strips £5 15s. upwards. 

Iron and steel for structural purposes was in good demand. Iron 
bridge and tank plates are £7, and best boiler plates are £9 to £10, 
Basic steel bridge and girder plates were quoted £5 15s., boiler 
plates £6 5s., ——— angles £5 5s., and rounds £5 10s, to £6 
up to any size. ese prices are a considerable drop upon a year 
ago, At that time the prices of steel in this district were, plates 

in. to lin. thick £6 10s., boiler plates £7, tees £6 10s., inne 

5 15s., channels £6 10s., and ang!ca £6, 

With reference to the crude iron trade, a fair amount of 
additional business was transacted, though in a number of cases 
consumers had previously satisfied their requirements. Producers 
being fairly well booked, quotations were firm, Staffordshire pigs 
were 57s. 6d. for hot-airall-mines, 42s. to 42s, 6d. for part-mines, and 
34s. to 35s. for cinder sorts. Derbyshire pigs were 42s. to 42s. 6d. 
per ton, and occasional brands 43s., Northamptons 41s. to 41s. 6d., 
and Lincolns 45s, These prices are an advance of about 1s, 6d. per 
ton on the quarter, but a drop of 2s. per ton upon a year ago. 
At the quarterly meetings this time last year, Northamptons were 
quoted 43s. 6d., and Derbyshires 44s. 6d. At the April quarterly 
meetings this year, Northamptons were 39s, to 40s., Derbyshires 
41s, to 43s. and Lincolns 44s. to 45s, Hematites continue 54s. to 
55s. for forge, and 57s. 6d. for foundry sorts, delivered into this 
district from South Wales, Cumberland, and other districts, 

A moderate business is doing in ironworks and ay coal. 
Forge fuel is quoted 7s. 6d. to &s., mill coal 8s, 6d. to 9s., furnace 
10s., and good slack 4s. 6d. House coal mined one way is quoted 
7s. 6d., good shallow 8s,, and best deep 10s, to 11s, 

Iron and steel masters in this district are expressing satisfaction 
at the improvement in the foreign trade shown by the Board of 
Trade returns. They regard as encouraging the fact that the total 
quantity of iron and steel shipped from Great Britain to all 
countries during the first half of this year was an improvement of 
about 14 per cent. upon the first half of 1892, and that the figures 
for June, compared with the same month last year, are an improve- 
ment of 37 per cent. in quantity and 13 per cent. in value. The 
trade in galvanised sheets —about 75 per cent. of which are 
made in this district has gone forward from 76,570 tons 
in the first half of 1892 to 84,183 tons during the first half of 
the presentyear ; and forthe month of June, from 12,284 tons to 
15,442 tons. Whilst the value of the shipments of this class of 
iron to Australia declined during the half year from £296,163 to 
£254,506, yet the quantity is only 700 tons less than in the corre- 
sponding period of last year. 

Trade between the United States and the Birmingham Consular 
district during the quarter ending ‘June 30th was of the value of 
£207,453. This was less than in the corresponding quarter of 
1892 by £23,375, or 10 per cent. Buttons, chemicals, guns, 
and cycles are the defaulting departments, but progress has 
been made in the shipments of anvils, chains, bedsteads, hard- 
ware, and iron and steel. These improvements in dollars have 
been—for Birmingham—anvils, from 19,891 to 25,041; bedsteads, 
from 61,410 to 69,044 ; chains, from 2561 to 3025; hardware, from 
39,903 to 58,205; and steel and iron from 67,471 to 72,257. 

The engineering and iron-founding trades continue fairly well 
occupied. Messrs. Cochrane and Co., Woodside Ironworks, Dudley, 
have obtained a contract from the Plymouth Corporation Water- 
works for 3000 tons of 25in. cast iron pipes, of the value of £13,099. 
Among other competitors were Messrs. J. and 8. Roberts, of West 
Bromwich, whosse tender was very near this, being £13,387. 

Agricultural engineers speak well of the South American market, 
and general engineers give good accounts of the Cape demand for 
mining machinery. 

Some good orders for various descriptions of machinery are under 
execution for India, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The increased weight of ‘buying reported a couple 
of weeks back has been only of very temporary duration, and ina 
good many cases it would almost seem that buyers have been pur- 
chasing considerably beyond actual requirements, and are not now 
able to take deliveries of the iron they have bought. The result 
is that makers in not a few instances, although —- sold, are 
anxious for specifications for immediate delivery, and there are 
here and there some low re-sellers, whilst speculative merchants in 
odd cases are again ype a disposition to ‘‘ bear” the market. 
Generally, however, a steady tone is maintained, and makers of pig 
iron do not give way to any appreciable extent. In the steel trade 
hematites are showing a tendency to ease down, and finished iron 
remains in a more or less generally depressed condition, The 
threatened strike of colliers, except that it is necessarily a ve 
general topic of conversation, has so far been treated almost wit! 
indifference in the iron trade. In odd cases users of iron are show- 
ing some anxiety about their forward requirements, and in one or 
two instances the damping down of furnaces is talked of, whilst 
finished iron makers in the present depressed state of trade will 
stop their works rather than pay any appreciably higher prices for 
fuel, but the prospect of a general stoppage of the pits certainly 
does not cause any anxiety generally. 





The Manchester Iron Exchange on Tuesday was only moderately 
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attended, and a very quiet tone was reported all through. For 
pig iron there was very little inquiry, with merchants here and 
there underselling, and some very low prices are occasionally 
quoted for outside brands offering here, but makers’ prices gene- 
rally remain firm at recent uotations, For local brands of pig 
jron makers still quote on the basis of about 40s. for forge to 41s. 
for foundry, less 24, at the works, but at these figures 
they are doing no business of any weight. With regard to 
district brands offering here, Lincolnshire makers are firm in 
quoting 39s, 6d. for forge, to 41s, for foundry, net cash, delivered 
Manchester, and although forge might possibly be bought at a 
trifle under this figure, in foundry, makers are in most cases 
indifferent about booking new business. For Derbyshire brands 
prices remain somewhat irregular, ordinary qualities being quoted 
at about 41s, 6d. to 42s, for forge, and 44s. 6d. to 45s. for foundry, 
less 24, delivered Manchester, but makers in one or two cases are 
asking quite 1s. per ton above these figures, and for one of the 
leading brands quotations are altogether withdrawn for the present. 
For outside brands offering here prices remain without quotable 
change from last week. Delivered equal to Manchester, good 
foundry Middlesbrough is still quoted about 43s. 6d. to 43s. 10d., 
whilst Scotch iron averages about 44s, 3d. and 44s, 6d. for 
Eglinton, and 45s, 6d. for Glengarnock, net prompt cash, delivered 
at the Lancashire ports. 

In the finished iron there is no improvement to report either as 
regards prices or demand. In most cases forge proprietors report 
only a very slow hand-to-mouth business still coming forward, 
and for delivery in the Manchester district Lancashire bars do 
not average more than £5 7s. 6d., and Staffordshire £5 10s. to 
£5 12s. 6d.; Lancashire sheets, £7 to £7 5s.; and Staffordshire, 
£7 7s. 6d. to £7 10s.; Lancashire hoops, £5 17s. 6d. for random, 
and £6 2s. 6d. for special cut lengths, delivered in the Manchester 
district. 

Only a very limited business is reported in the steel trade, with 
rather an easier tone as regards raw material. Upon small con- 
sumers’ parcels of good foundry hematite makers quote about 54s., 
less 24, delivered Manchester ; but for quantities there would be 
ready sellers at under this figure. Local makers of steel billets 
book occasional orders at £4 4s, net cash, delivered Manchester ; 
but they are undersold by other districts, and in steel boiler plates 
prices remain at about £6 5s, to £6 7s. 6d., delivered to consumers 
in this district—with the top figure only, however, in special cases, 

The position generally throughout the engineering trades of this 
district remains about stationary. The returns of the engineering 
trades union organisations have for several months past shown very 
little variation in the number of unemployed members, whilst the 
reports received from the various districts connected with the 
societies show no material change in the general condition of trade. 
The Amalgamated Society of Engineers reports this month a slight 
decrease in the number of out-of-work members on the books, 
although not sufficient to have any appreciable effect, the per- 
centage of 64 to 7 out of the total membership in receipt of 
donation benefit remaining practically the same as it has been for 
some time past. Much the same report is issued by the Steam 
Engine Makers’ Society, the returns showing about 4 to 44 per 
cent. of the members in receipt of out-of-work support, and they 
have not varied to any appreciable extent for the last three 
months. The returns which have recently been collected in 
other quarters as to the condition of trade generally are to 
the effect that throughout almost all branches of engineering, the 
last twelve months has generally been unsatisfactory. Firms 
manufacturing specialities have been kept fairly well employed, 
but trade in other directions has been quiet, and has shown a con- 
tinued falling off. So far as labour questions are concerned, there 
has not been much disturbance in the relations between employers 
and employed, but reductions in wages have been the order of the 
day. From what I gather amongst the engineers in this district, 
heavy stationary engine builders continue generally well supplied 
with work, and most of the large firms are fairly busy. In other 
branches, however, trade at the best is only moderate. Machine 
tool makers, where they are tolerably well off for work, are only 
kept going from hand to mouth, whilst many of the firms are short 
of orders. Boilermakers are not getting quite so much work as 
they have done recently, and locomotive builders continue very 
slack. 

In the coal trade the wages question is, of course, just now the 
matter chiefly engaging attention, and there is a generally settled 
conviction that the proposed reduction of 25 per cent. will be 
followed by a strike. So far as the result of the pit-head meetings 
held by the men in this district is known, there is a strong deter- 
mination against accepting a reduction of wages, whilst on the 
other hand most of the collieries hold exceptionally heavy stocks, 
which they are anxious to get rid of, and many of the colliery 
owners are consequently rather desirous than otherwise for a 
general stoppage. So far the prospect of a strike has brought for- 
ward no appreciably increased demand except for engine classes of 
fuel, supplies of which have been scarce for a considerable time past. 
During the week there has been quite a keen pressure on the part 
of consumers to get in extra forward supplies, and in view of these 
a substantial advance upon recent quotations has been readily paid. 
pr neta prices for all descriptions of engine fuel have been 
advanced 9d. to 1s. per ton, burgy now fetching 7s. ; best slack, 
6s., and lower qualities, 4s. 6d. to 5s. per ton at the pit mouth. 
Where consumers have not been able to obtain extra supplies of 
engine fuel, they have taken through-and-through coal, which is 
still obtainable at very low figures, averaging about 6s. 6d. per ton 
at the pit mouth. ‘Apart, however, from the extra quantities taken 
off the market for engine purposes, there is no appreciably 
increased demand for round coal, and neither merchants nor con- 
sumers are showing much anxiety at present as to future supplies 
either of house fire qualities or forge coals. Prices are perhaps 
showing more firmness, but there has been no quotable advance, 
best Wigan Arley coal being still readily obtainable at 11s. to 
lls. 6d., Pemberton 4ft. and seconds Arley, &s, 6d. to 9s., with 
common round coals ranging from 6s, 6d. to 7s. per ton. Pits are 
not working more than three to four days per week, and even 
where colliery proprietors would be glad to run the full time with 
a view of getting in stocks, the miners decline to assist them in 
this direction, although here and there stocks have been put down 
pretty freely during the last week or so, 

The shipping trade remains without improvement, buyers being 
evidently dubious about the present wages movement, and cer- 
tainly they are not at all eager to place out orders. Consequently, 
to effect sales, very low prices have still to be taken, 7s. 9d. to 8s, 
being about the average figures for steam coal, delivered at the 
ports on the Mersey. 

Barvow.—The business in hematite pig iron during the past few 
weeks has been of small account, as there is neither a good 
demand on home or on foreign account, and colonial and _con- 
tinental inquiries are on a small scale. There is no business doing 
for forward deliveries, all the sales being on prompt account. 
Bessemer is the only quality of iron which is at present finding a 
market. In forge ad foundry iron there is no trade doing, and 
these qualities of metal are not quoted. Bessemer Mixed Nos., 
however, are at 46s. 6d. net f.o.b., but warrant iron is quoted at 
44s, 10d, net cash, while sellers are at 44s, 8d. In the district cnly 
35 furnaces are in blast, and 42 are standing idle. Stocks are very 
steady, and show no increase en the week, remaining in warrant 
stores at 62,811 tons. It is believed that prices will show a further 
decline before any improvement takes place. Makers are not 
disposed to increase the output, because there is no prospect of any 
accumulation in stocks being realised at any reasonable future 
date at improved values to those now ruling, and it is admitted 
that these do not afford any margin of profit except in cases where 
smelters are favourably situated. 

Iron ore is in very quiet demand. Ordinary qualities are quoted 
at 8s, 6d. to 10s, 6d. per ton, net at mines, where the output is 
exceedingly small. Spanish ore is in quiet demand, with prices at 
9s. 6d. per ton delivered. 

Steel makers report a quiet trade in many departments, Orders 





are fairly sustained for heavy steel rails, and makers are fairly-well 
sold forward, prices this week being quoted at £3 17s. 6d. per ton. 
Light rails are quiet. Steel shipbuilding material is neglected, and 
no orders are held by makers in this district, the mills being 
stopped. Billets, blooms, and slabs are in quiet demand, Tin bars 
are in fair request, and in large output. Prices are steady at 
£4 per ton. 

Shipbuilders and engineers are badly off for orders. They are 
quoting for some orders now in the market; but it is generally 
considered that, to secure new work, builders must be ready to 
work at a loss, and this they are disinclined to do. 

Coal and coke are in = request ; but prices are steady and 
higher rates are expected, in view of the anticipated crisis in the 
coal trade, 

Shipping is quiet, and the tonnage of shipments is below the 
average, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

It is expected on both sides that there will be a severe struggle 
before the wages difficulty in the coalfield is settled. All the 
notices in the district have now gone in, and there will be nothing 
more done until about the end of the month, when the time comes 
for the men to throw down their tools and leave work. The miners 
say that they are quite prepared to take this course, and the coal- 
owners are equally determined to adhere to their demand fer a 
25 per cent. reduction. The immediate result is to cause better 
employment at the different collieries. Manufacturers have been 
busy stocking for some time, and it is evident from the huge 
supplies which are being laid in that a long stoppage is 
anticipated. The result seems to suit both sides, although one 
would think it could scarcely do so; still the men declare that the 
increased work will find them funds to enable them to “play,” 
and the large consumers say that the stocks they are accumulating 
will enable them to keep such departments going as they cannot 
well stop. At the same time, however, careful arrangements are 
being made to relieve as much as possible the pressure in depart- 
ments of the mills which would entail any consumption of coal 
which could be avoided. The customers are being asked to exercise 
patience during the stoppage, and orders will be withheld until the 
pits resume working. As usual, the heaviest loss will fal] on those 
who have nothing to do with the strike. A large number of 
artisans will be thrown out of a and in many colliery 
villages the tradesmen and merchants will suffer severely. The 
miners can scarcely husband as much of their earnings as will tide 
over the time of idleness, and financially strong as the Miners’ 
Associations at present are, they could not keep their men and 
families a fortnight with all the funds at their command. 

I have already stated the claim of the coalowners for the reduc- 
tion, which is, briefly, on account of the large decline of trade in 
their districts, the great falling in values, and the inability to 
compete for contracts. It is admitted that in Yorkshire and the 
Midlands generally the full 40 per cent. advances are still being 
paid, and that in the North of England and in Wales these have 
been mainly cleared away. The reply to this on the part of the 
miners’ leaders is that they are not responsible for the decline in 
values. They say that it is all owing to the coalowners having 
engaged in reckless competition, and thus played into the hands of 
the large consumers. They decline, to put it in their own words, 
to ‘‘ throw away their labour because employers have thrown away 
their profits.” On behalf of the men it is further pointed out that 
in June of 1890 exported coal realised an average price of a frac- 
tion under 12s, 8d. per ton ; in the same month of 1891 the price 
was 12s, 14d. per ton : 1892, 11s. 43d. per ton; 1893, 9s. 47d. per 
ton. This shows a decline of 2s. per ton on the year, of 2s. 8d. 
on two years, and of 3s, 3fd. on three years, It is urged that the 
tonnage sent out of the country last month was larger than in the 
corresponding period of the three previous years, and the average 
price 1fd. higher per ton than in the month of May. The miners, 
therefore, state that the decline, which had been continuous during 
three and a-half years, ceased last month, and that there was a 
turn for the better. 

The railway companies continue to place their large contracts. 
The Manchester, Sheffield and Lincolnshire Company are still 
holding their hands, but the Midland have arranged for the 
remainder of their contracts with Derbyshire collieries on terms 
equivalent to those they have made with Yorkshire coalowners. 
These were for a supply extending over a period of twelve months 
at a reduction of about 2s. per ton. The Sheffield Gas Company, 
which requires 170,000 tons per annum, have, as usual, divided 
their orders among several local collieries. Supplies have been 
arranged for on a basis of ls. 6d, to 2s, per ton less than 
last year. Quotations at the pits vary very considerably. 
Silkstone coal is quoted at 8s. 9d. to 9s.; and large quan- 
tities have been sold at a good deal less than that; screened 
Flockton coal is priced at 8s, 9d. to 9s,; ordinary qualities, 
8s. to 8s. 3d.; thin seam, 6s, 6d. to 7s. at the pits. Consumers in 
inland towns complain of the high prices which they have to pay 
for supplies. Barnsley and Sheffield, which are in the heart of the 
South Yorkshire coalfield, pay from 12s, and 13s, to 15s. 6d. and 
16s. per ton. The London demand for coal has somewhat improved 
since last week, and more is being done in the Midland and 
Eastern counties, consumers being evidently apprehensive of 
obtaining supplies while the strike is proceeding. There is also a 
better demand for steam coal, quotations for which are now fairly 
active. Engine fuel can be bought at from 5s. to 5s, 4d. per ton, 
and smudge at about half the price. 

There is no improvement whatever in the heavy trades. The 
turn of the year brings a little more firmness in the iron markets, 
and several of our steel houses have been favoured with welcome 
orders recently. On the whole, however, not more than half time 
is being worked in most of the large establishments. In the file, 
edge tool, saw, sheep shear, and similar trades there is an average 
business doing. Cutlery and plated goods are in less request, 
although more has been done this season with the seaside and other 
health resorts, owing to the continued fine weather having 
favoured boarding-house keepers, hotel proprietors, and others, 
whose prosperity is chiefly dependent upon the weather. 

The quantity of exports to the United States from the Sheffield 
consular districts, during the quarter ending June 30th, are 
disappointing. The total value was £115,357 as compared with 
£122,427 in the corresponding quarter of last year, thus showing a 
decline of £7070. Cutlery amounted in value to £27,780, which is 
a falling-off of £5310. Steel exhibits a slight improvement, the 
value exported during the last three months being £69,281 against 
£66,896 in the corresponding period of last year. 

Mr. George Cooper, of the Electric Works, Wicker, Sheffield, has 
patented the “‘ Acme Ventilator and Chimney Top,” which, after 
exhaustive experiments, is declared to be the most powerful and 
reliable in the market. It consists of a number of shields which 
are riveted to a common axis, and so arranged that they cover up 
in a radial manner the whole of the opening at the top of the air 
shaft, space being left between the edges of each shield. In this 
way it signifies not in what direction the wind travels, a continuous 
and powerful up current is created. Down draught to the chimneys 
is prevented, and the ventilator acts effectively in increasing the 
up-current in the chimney-flue. Mr. Cooper has already important 
orders in hand for theatres and other public buildings, and as his 
invention is adapted for all kinds of house buildings, ships, railway 
carriages, as well as for drain and sewer ventilation, he is making 
arrangements for the production of his apparatus on an extensive 


scale, 
Mr. R. Bennington Bedle, the New United States consul, has 
arrived in Sheffield, and commenced the duties of his office. 


Mr. — Tolson, the retiring consul, was entertained to 
a farewell banquet by the leading inhabitants of the town on 


Tuesday. The mayor presided. 
Professor Ripper of the Sheffield Technical School, accompanied 





by Mr. R. A. Hadfield (Hadfield’s Steel Foundry), leaves in the 
Campania for Chicago; Mr. Atkinson, the master-cutler, left on 
Wednesday. ; 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole the trade of this district shows improvement on 
last week, but still must be described as quiet. Buyers are slowly 
regaining confidence, and speculators are not so ready to offer iron 
for sale, but they seem to be disposed to hold what they have for 
the higher prices which are expected when the autumn shipping 
season arrives, A dull period in July creates no apprehension, for 
it is usual, this month being as it were between seasons, and we 
may look for the fluctuations in values being within narrow com- 
pass, though in the main the tendency of prices is upwards. 
On this account merchants will not offer to sell for forward 
delivery at lower prices than will be accepted for prompt, 
as the chances are that they would be considerable losers, 
and makers also will not take less for forward than for 
prompt delivery. It has been common for second hands to sell pig 
iron for forward delivery at less than will be accepted by the pro- 
ducers, but the “bears” find they cannot safely undersell the 
malers, because in the first place they, the “‘ bears,” have very 
little iron in their own hands, and in the next it will probably be 
difficult to procure any at even present prices when the time 
approaches for delivery. Thus the producers are able to maintain 
their quotations better than usual, and they are not inclined to 
grant concessions, because No. 3 Cleveland pig at 35s., though itis 
1s. above the recent minimum, is not at a remunerative figure, and 
certainly it is not relatively at so high a price as coke. The 
ironmaster has to pay 12s. per ton, delivered in the Middlesbrough 
district for good Durham blast furnace coke, and it is generally 
reckoned that the price of No. 3 pig should be three times the 
rate for coke. No. 3 should therefore be at 36s., but is only 35s. 
at most. And the situation is worse if we look at forge quali- 
ties, for they are proportionately cheaper than No. 3, and if 
money is not to be made with No, 3 at 35s., there must be con- 
siderable actual loss in having to sell grey forge at 32s. 6d., for 
it costs as much to produce it as to produce No. 3. With No. 3 at 
35s., grey forge ought to be at 34s., or Is. less, but it is now 
at 2s. 6d. less, there being so little sale for it, on account of the 
very slack condition of the finished iron trade. And the cost of 
production of pig iron is likely to be higher, if the difficulty 
with the colliers in the Midlands and other districts affected by 
the proposed reduction ends in a strike, because the scarcity of 
fuel must lead to higher prices for it in all the districts that 
are working, and that being so, coke will probably go up in 
value, and the consumers of it will have to put up the price of 
their products, On this account there is more desire to buy iro 
for forward delivery. : 

Makers of Cleveland pig iron have been able this week to secure 
better prices for their No. 3—the standard quality—fully 35s. per 
ton for prompt delivery being paid, but merchants and some of 
the producers have also done business at 34s. 104d. for delivery 
over thisand next month, and buyers have been very ready to give 
34s. 9d. The price of Cleveland warrants has altered very little, 
keeping about 35s. 3d. cash. No. 1, which is scarce and chiefly 
required by the Continent, is at 37s. 6d., and No. 4 foundry 33s. 9d., 
while grey forge can be bought at 32s. 6d., mottled at 32s. 3d., and 
white at 32s., all for early f.o.b. delivery. East Coast hematite 
pig iron is in better demand, on account of the greater activity at 
the local steel works, and the heavy shipments to Russia and Italy, 
while Sheffield consumers are buying more freely. The price of 
mixed numbers has therefore been firmly maintained at 43s. 6d. 
per ton. Pig iron exports have this month slacked considerably, 
as up to Wednesday night they had reached 31,070 tons, as com- 
pared with 41,856 tons in June, and 50,253 tons in May, both to 
12th. One reason for the falling off is, that less is being sent to 
Germany, which is the chief continental consumer of Cleveland pig 
iron, and some part of this decrease is due to the dry season, on 
which account the rivers, &c., are so low, that the barges cannot 
be loaded to their full capacity, and it takes two or three times the 
number to convey to the interior that would be required ordinarily. 
This, of course, increases the expense of carriage, and it does not pay 
the consumer to get the iron. It would not pay to convey the iron by 
rail from the port of debarkation to the works, as they would be too 
costly, though railway rates are much more reasonable than in this 
country. Scotch consumers are taking very little Cleveland iron 
this month, as work is interrupted by the various local holidays 
which are common at this time of the year. Though the exports 
are quiet and production in maintained, not much iron is being 
lodged in Connal’s warrant stores, the quantity held on Wednesday 
night being 70,999 tons, or 1514 tons increase this month. 

he Middlesbrough Chamber of Commerce reports that at that 
port there are 92 furnaces erected, of which 68 are in operation, 
44 producing Cleveland iron and 24 hematite, spiegel, &c. The 
output of pig iron for the past half year, as compared with that for 
the corresponding six months of 1892, has been :— 


1893. 1892. 

Tons. Tons. 
Cleveland pigiron .. .. 629,236 .. 268,942 
Hematite, &., pigiron .. 402,000 169,000 
1,031,236 487,942 


The small production last year was due to the strike of Durham 
colliers, which paralysed trade for about three months. The stock 
of Cleveland pig iron held on June 30th at Middlesbrough was 
186,909 tons, an increase of 83,933 tons for the half year, and they 
have thus doubled. The pig iron exported reached 435,013 tons, 
against 295,618 tons in 1892, Of manufactured iron and steel 
68,415 tons were exported, and of steel 124,161 tons—total, 
192,576 tons, as compared with 118,689 tons in the first half 
of 1892. The Middlesbrough pig iron makers imported 659,070 
tons of foreign iron ore, chiefly from Bilbao, as compared with 
301,472 tons in the corresponding period of last year. Middles_ 
brough exported during the half year 28,501 tons of basic slag 
79,914 tons of salt, and 5900 tons of chemicals. The Middles’ 
brough shipbuilders launched eleven vessels of 12,784 tons gross- 
register tonnage and 1511 nominal horse-power during the half 
year, the record for the corresponding half of last year being 9260 
tons and 1031 nominal horse-power. 

The finished iron trade is still without improvement ; in fact, 
there is less doing than there was in plates and angles, and prices 
have become weaker, £4 10s., less 24 per cent., being quoted, and 
orders have been accepted at less than that. It is the steel plate 
and angle manufacturers that have derived all the benefit from the 
revival in shipbuilding, and their prices have advanced, while those 
of iron plate makers have declined. Thus it comes about that while 
a few months ago iron and steel plates were practically at the same 
price, now there is 12s. 6d. per ton difference, steel plates having 
increased 7s. 6d., while iron plates have fallen 5s., and yet with 
this difference builders prefer to take steel plates. Angles have 
not moved up to a like extent, and are to be got readily at £4 l5s., 
less 2 per cent., for steel and £4 10s., less 24 per cent., for iron 
both f.0.b. 

Shipbuilders are doing an improving business, and are likely to be 
more fully occupied during the autumn than they expected ; but 
still their yards will be far from being fully employed. The 
number of orders recently given out, though considerably greater 
than they have been fora long time, are _ much below the capacity 
of the yards, Asa matter of fact, to keep the shipbuilders fully 
employed in the North of England requires the placing of an 
order for a 2000-ton vessel every he on the average. The Middles- 
brough builders appear to have done very well during the past half- 
year, and at Hartlepool there is greater activity. Messrs. R. Irvine 
and Co., of West Hartlepool, have secured an order for a cargo 
steamer of 3000 tons from Messrs. G. Pyman and Co., of that town. 
The Tyne Iron Shipbuilding Company will build two very large oil 
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steamers for Messrs. Hunting and Co., of Newcastle. Palmer's 
Shipbuilding and Iron Company have this week ae and 
despatched to Portsmouth the new first-class line-of-battle ship 
Resolution, the order for which they received only thirteen months 
_ The Resolution is one of the largest battleships afloat, being 

t. long, 75ft. broad, 27ft. 6in. mean draught, and 14,150 tons 
es. She is built entirely of steel, the stem, stern post, 
rudder, and shaft brackets being formed of cast steel. The hull is 
divided into 220 watertight compartments. The same builders 
have at the same time been constructing H.M.S. Revenge. 

Messrs. Clarke, Chapman and Co., of Gateshead, have pleted 
a new petroleum engine for the launch of the s.s. Midnight Sun. 
The engine is the patent of Mr. E. Butler, and although one of the 
largest of its kind yet made, it is capable of being instantly started. 
This is effected by means of a spring apparatus attached to the 
engine, which is wound up a few turns by hand, and when it is let 
go the spring is released, and the engine instantly commences its 
work, engine can be got ready to start in ten minutes, and it 
can readily be reversed, there being provided a gear, the particu- 
lar feature of which is, that it is only used for going astern. This 
gear is put out of action when the vessel is going ahead. The 
engine worked successfully at the trial trip on Saturday. 

The North Bitchburn Coal Company have bought the two pits in 
south-west Durham belonging to the Ackland Iron Company, 
Middleshorough. 

The Bill enabling the North-Eastern Railway Company tv pur- 
chase the Hull Docks for £2,000,000 has now passed the Commons, 
having already gone through the Lords. The opposition to the 
amalgamation contended that there was danger of the railway 
favouring one port at the expense of other ports, by giving low 
preferential rates in one or other case. Provision was made to 
guard against this by the insertion of a clause giving jurisdiction to 
the Railway Commissioners. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet, with only a moderate 
business in Scotch warrants between 41s. 84d. and 41s. 74d. cash. 
The demand for Cleveland iron has been limited at 35s. to 35s. 1d. 
cash. Scarcely any business has been done in hematites. Cumber- 
land hematite is quoted 44s. 8d., and Middlesbrough hematite 
42s. 10}d. to 43s. 

The prices of makers’ iron are as follows:—G.M.B., No. 1, 
42s. 6d. ; No. 3, 41s. 9d.; Carnbroe, No. 1, 43s. 6d.; No. 3, 42s. 6d.; 
Clyde, Gartsherrie, and Calder, Nos. 1, 47s. 6d.; Nos. 3, 44s. 6d.; 
Summerlee, No. 1, 48s.; No. 3, 45s.; Langloan, No. 1, 53s. 6d.; 
No. 3, 45s.; Coltness, No. 1, 53s.; No. 3, 47s.; Glengarnock, at 
Ardrossan, No. 1, 48s.; No. 3, 43s. 6d.; Dalmellington, No. 1, 
45s. 6d.; No. 3, 43s. 6d.; Eglinton, No. 1, 44s.; No. 3, 48s.; Shotts, 
at Leith, No. 1, 5ls.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6847 tons compared with 8071. in the corresponding 
week of last year. There was despatched to Italy, 610 tons ; Russia, 
425; Holland, 420; Canada, ; Germany, 255 ; Australia, 110 ; 
France, 85 ; United States, 50; India, 35; South America, 30; 
Belgium, 20 ; other countries, 280 ; the coastwise shipments being 
4197 tons, against 4207 in the same week of 1892. 

Since last report two furnaces have been put out in Coltness for 
repairs, and the total now blowing in Scotland is 69, compared with 
74 in the corresponding week of last year. The number making 
hematite has been reduced from 24 to 22, and there are 45 produc- 
ing ordinary and special brands and two basic iron. 

e steel trade is fairly employed, but some of the works have 
already shut down for the annual trade holidays, and the whole of 
them will be closed before the end of the week. Several addi- 
tional orders for shipbuilding steel have been placed, and prices 
remain steady on the basis of £5 5s. to £5 17s. 6d. for ship plates, 
less 5 per cent. discount for delivery in the Clyde district. 

As indicative of the wide difference which may exist even in 
these times of low prices between the estimates of shipbuilders, it 
may be interesting to note that in the offers made lately for a con- 
tract to build several sailing vessels there was a disparity of no 
less than £15,000 between the highest and the lowest offerer. 

The bar iron trade is steady with a fair amount of work, and it 
is expected that business will be more active after the holidays. 
Makers quote the lowest grade of common bars £5; second grade, 
£5 5s.; highest grade, £5 7s. 6d.; best bars ranging up to 
£5 17s. 6d.; all less the usual 5 per cent. discount. 

The associated sheet makers of Scotland held a meeting the 
other day for the purpose of reviewing the situation and revising 

rices. It appeared from the statements of the makers that 

usiness in this branch is in a comparatively healthy state, and 
it was resolved to maintain prices on the basis of £7 5s. per ton for 
iron singles, and £7 15s. for steel singles. The opinion was gener- 
ally expressed that the arrangement for the regulation of Indian 
exchange will eventually improve the demand for that market. 
Much was said at the meeting alluded to with reference to a 

ractice which has grown up among certain shipping companies of 
invariably signing for the delivery of goods as ‘‘ wet and rusty,” 
even in the finest of weather. It is alleged that upon the strength 
of these entries claims have been made of an altogether unreason- 
able nature for abatement of price, and that some makers have 
lately had to pay considerable amounts in this way, wiping out any 
profits they had made in the transactions. The meeting resolved 
that certain of their number should make a strong representation 
to the shipping companies against this practice, and, if that should 
not be effectual, to transfer their shipments to other lines. 

The business in malleable tubes has been steadily improving, and 
some orders have been received within the last few days. 
The Admiralty order has gone into Messrs. Marshall and Sons, of 
Glasgow. The firms in the Coatbridge district are reported to be 
specially busy. 

Messrs. R. Laidlaw and Son, of Glasgow, have obtained an order 
for 3395 tons of cast iron pipes, various sizes, for the new hydraulic- 
power system of the Glasgow Corporation. The valves of the 
same contract have been placed with Messrs. Blakeborough 
and Sons, Brighouse, Yorkshire, and the bolts with P. and W. 
MacLellan, of Glasgow. : 

The iron and steel manufactured goods shipped from Glasgow 
embraced locomotives worth £16,500 ; sewing machines, £3520; 
machinery, —' steel goods, £6980; and miscellaneous iron 

is, £27,270. 

The coal trade has been very firm in the West of Scotiand, owing 
to the restriction of the output by the miners. The small supplies 
coming on the eve of the holidays set up an artificial strength, 
which is not expected to be maintained. It is not unlikely, how 
ever, that the market may remain steady till the end of the present 
month. The f.o.b. prices at Glasgow are: Main coal, 6s. to 
6s. 3d.; splint, 7s. to 7s. 3d.; ell, 7s. to 7s. 6d.; and steam, 8s. to 
8s, 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspendent.) 

I aM favoured with returns of the coal and iron industries for 
June, and one is now enabled to see really the amount of business 
done for the half-year. 

The June coal shipments, foreign, from Cardiff totalled 909,443, 
and coastwise 126,367 tons ; from Newport, Mon., 194,330 tons and 
98,563 tons; from Swansea, 72,057 tons, and 61,559 coastwise ; and 
from Llanelly, 10,968 and 4715 tons. The grand total of coal ship- 
ments from all the Welsh ports reached 1,471,002 tons, showing an 
increase of 78,109 tons over the returns for May. 

In iron and steel there is a distinct improvement shown both at 
Cardiff and Newport. In patent fuel there was a decrease at both 


places, but a slight increase at Swansea. Coke shows an increase 
at Cardiff and Swansea, and a decrease at Newport, Mon. 

The half-year’s work shows well all round. iff has shipped 
over six million tons of coal, 18,481 tons of iron and steel, 48,101 
tons of coke, and 161,851 tons of patent fuel. Newport comes next 
with 1,454,941 tons of coal, 11,098 tons iron and steel, 2626 tons of 
coke, and 25,977 tons patent fuel. Swansea despatched 745,972 
tons coal, 1006 tons iron and steel, 1557 tons of coke, and 
157,284 tons patent fuel. The salient facts of the returns are, that 
Cardiff has got into first place for iron and steel, Newport having 
formerly held that position, and that in patent fuel there isa closer 
tie between Cardiff and Swansea, Swansea being formerly the 
shipper of the larger quantity by a good round number. 

Last week being ‘‘ Mabon’s,” there was a considerable falling-off 
in shipments, the total from Cardiff amounting only to 235,754 tons. 
Generally, the steam coal trade is active, especially as regards best 
qualities. Prices are well maintained, and I have heard it ex- 
pressed, confidently, that the next audit is to show a small 
advance. Latest quotations at Cardiff were :—Best steam, 10s. to 
10s. 6d.; seconds, 9s. 6d. to 9s, 9d.; inferior, from 8s. 6d. House 
coal prices generally are maintained, though I have heard low 

rices quoted for secondary kinds. Rhondda No, 3 is still at 
Es. 9d. to 10s.; brush, 7s. 9d.; small, 6s. 3d.; best small steam 
commands 5s. 6d. Some of the larger house collieries have signi- 
fied that next month there will be 1s. advance in price. It is 
stated that the Llanbradach men have joined the South Wales 
branch of the Miners’ General Federation. 

In steel, as shown by the June returns, there is a favourable 
turn, though not so strongly marked as could be wished. Home 
rails are in improved demand, and a good make of steel bar con- 
tinues, particularly at Cyfarthfa and at Dowlais. Most of the 
works are fairly placed. There is no movement yet at Rhymney or 
Tredegar. There has been again —— deal of pig and bar im- 
ported, and the competition with the West Coast is said to be keen, 
though it is admitted that Welsh steel takes higher rank in regard 
to quality, and is found by the plate workers to be better adapted 
for their work. 

The quotations mid-week on Swansea Exchange were as follows : 
Steel rails, heavy, £3 17s. 6d. to £4; light, £4 12s. 6d. to £4 15s.; 
these figures may probably lead to business later on. Steel sheets, 
£7 to £8; iron, £6 10s. to £7 10s.; Bessemer tin-plate bars, 
£4 7s. 6d. to £4 10s. ; Siemens, £4 10s. to £4 17s. 6d. Block tin is 
down again ; latest £82 2s. 6d. to £82 7s. 6d. Tin plates are in 
good demand, but with no alteration in prices ; latest, Bessemer, 
lls. 9d. to 12s. ; Siemens, 12s, tu 12s, 6d. ; ternes, 21s., 22s., 23s. ; 
best charcoal, 13s. to lds. 

That we are on the eve of a change of prices is very evident, as 
shipments are on the increase, and stocks visibly lowered. Last 
week the shipments totalled 122,797 boxes, and as the make only 
amounted to 93,889 boxes, stocks were lowered by close upon 
30,000 boxes. With present stocks down to 169,803 boxes, it is 
clear that a few weeks extra run would literally sweep the ware- 
houses. 

Coke and patent fuel prices remain. Iron ore is in good demand, 
from 10s. to 11s. 6d., best Rubio commanding the highest figures. 
Anthracite is improving, Swansea last week shipped 3600 tons to 
San Francisco. Speculation continues to be exercised in the 
matter of the field of anthracite being favourable for Milford Haven 
shipping, and some development by Glamorganshire coalowners is 
under discussion, also a project for a line of steamers, Best con- 
tinues to be quoted at 12s. 6d. to 13s. 

Swansea shipping for June last is being unfavourably contrasted 
with the results for June, 1892, there being a decrease of 32,223 
tons on the whole trade, coal being less by 23,751 tons, and patent 
fuel 7846 tons. Newport coal returns for last week were a fair 
average. 

The theory, broached by Mr. Galloway and Mr. Herbert Kirk- 
house, of the material aid given by coal dust to the increase of the 
volume of an explosion, was again mooted at a general meeting of 
colliery officials held on Saturday at Pontypridd. There was a 
valuable paper read on the subject by Mr. W. Thomas, of 
Ynyshir collieries, which is to be published. There was a consensus 
of opinion that coal dust took an important part in explosions. 
A vote of sympathy with Dewsbury bereaved was passed. 

The probability of the formation of a Harbour trust for Cardiff, 
for the corporation acquiring the docks, and then to carry out an 
elaborate extension, are prominent subjects of discussion at present, 
advantage having been taken of the visit of the Naval Architects 
to again bring the subject forward. It will be remembered that 
some time ago I referred to an intention on the part of the 
Harbour Trust Committee of the Cardiff Corporation to formulate 
a scheme that might possibly be acceptable. I now learn that two 
schemes have been sketched out. One is the dockising of the whole 
of the East and West mud, with a low-water entrance carried out 
beyond Penarth Head. The other scheme is for the Ely river to 
be diverted into the Taff, at a point near the Windsor Slipway, 
and the combined waters be confined between two walls running 
right down to Penarth Head. This scheme would allow of the con- 
struction of two large docks, one on the East and West mud, and 
the other to the east of Cardiff flats. Provision for entering and 
leaving by two locks 1000ft. long. Probably we shall hear more of 
this after the visit of the Naval Architects has ended. 

I am glad to hear that the electric winding at Plymouth is now 
very regular and perfect, and should certainly be visited by all 
interested in the extension of electricity to colliery working. 

The visit of the Naval Architects to Cardiff for the first time in 
their history has been a very ————- event. Up to Wednes- 
day evening a good deal of work had been accomplished, in the 
contribution of various aE and visits to important places, 
Under the guidance of Sir W. T. Lewis, the East and West Bute 
Docks were thoroughly inspected. 

There is no improvement in the outlook of the coal question in 
the Forest of Dean. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron and steel trade over here remains in much the same 
depressed condition that has been reported for so long past. 
Buyers have very few requirements, and will only place the 
smallest orders, while at the same time makers in many cases 
cannot sell at the prices at which consumers are wanting to buy. 
The Silesian iron market shows no new feature. There has been 
a slightly better feeling in the manufactured iron department, due 
to some fair orders for bars that have recently come in from 
abroad. In the sheet trade, also, the demand appears to have a 
little improved, but prices are, unfortunately, as as ever. 

On the Austro-Hungarian iron market there has been a fair 
amount of business transacted during the week now past. There 
has, however, been no pressure of demand, and ‘~~ of all 
descriptions of raw and finished iron are plentiful. During the 
month of May the import of iron and iron manufactured goods to 
Austria- Hungary was 14,670,600 kilos., while in May, 1892, it was 
9,253,400 kilos. In iron ore import amounted to 9,676,500 kilos. 
against 15,372,400 kilos, in the year before. In coal 236,090,400 
kilos. were imported, inst 222,024,200 kilos. in the same month 
the year before, while the a of coke was 24,239,400 kilos. in 
May, 1893, against 17,087,100 kilos. in the same month last year. 
Export in iron and iron manufactured goods was 3,625,100 kilos. in 
May,1893, while during the same month last year it amounted to 
3,955,100 kilos.; in iron ore export was 9,049,400 kilos., against 
10,269,500 kilos. in May last year; in coal 52,087,300 kilos., against 
52,034,300 kilos., and in coke 8,236,000 kilos., against 6,515,200 
kilos. during same month in previous year. 

In France the condition of the iron industry is about the same as 
last week. Orders for railway requirements are coming in pretty 
freely, both for home and colonial demand, and the-employment 





at the finished iron and engineering works, though not a brisk one, 
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may still be regarded as fairly regular and satisfactory, i 
rice for bars is 160f., for girders 170f., while plates ns oul 


. p.t. 

On Phe Belgian iron market the demand for pig iron is ye 
slack ; although prices have gone down so low that a profit is now 
quite out of the question, a still further decrease is general] 
expected, others have sold the production for third quarter at 43, 
p.t., while up to date 44f. was the price quoted. A very general 
complaint is made in the finished iron and engineering branch of 
the excessive competition of German firms, Last week, for 
instance, sheets were offered at 176f. per ton, free Litge, which ig 
only lf. p.t. higher than the price the Belgian makers asked. 

On the Belgian coal market a quiet but regular business is done, 
The selling of 490,000 t. engine coal for the Belgian State Railways 
forms the event of the week. 

The price for common sorts of coal has risen 0°25f. p.t. There 
is much German coke selling on the Belgian market, which, 
naturally, does not improve prices. 

The production of coal in Belgium since 1871 was :— 








en Productions Value in Number of 
: in tons. francs. colliers. 
eee Sf 153,803,000 .. .. 94,286 
1872 .. .. 15,658,948 208,559,000... .. 98,8638 
1873 .. .. 15,778,401 337,637,000 .. .. 107,902 
1874 .. .. 14,669,029 240,910,000 .. .. 109,681 
1875 .. = .. 15,011,331 229,840,000 .. .. 110,720 
1876 .. .. 14,329,578 194,119,000 .. .. 108,543 
1877 .. .. 18,938,523 152,957,000 .. .. 101,343 
1878 .. .. 14,899,175 147,821,000 .. .. 9,082 
1879 .. .. 15,447,202 144,995,000 .. .. 97,711 
1880 .. .. 16,866,698 169,680,000 .. .. 102,930 
1881 .. .. 16,878,951 163,704,000 ..  .. 101,851 
1882 .. .. 17,590,989 175,896,000 .. .. 103,701 
1888 .. .. 18,177,754 .. .. 184,777,000 .. .. 106,252 
5 18,051,490 .. .. 172,032,000 105,582 
17,437,603 154,618,000 .. . 103,005 
ee «+ 17,285,543 142,542,000 .. .. 100,282 
1887 .. .. 18,378,624 147,674,000 .. .. 100,730 
1888 .. .. 19,218,581 162,018,000 ..  .. 104,477 
1889 .. .. 19,869,480 187,718,000 .. .. 108,382 
1890 .. .. 20,365,960 268,503,000 .. .. 116,779 
1891 .. .. 19,675,664 247,454,000 .. .. 118,983 
1892 .. .. 19,591,908 207,675,000 . 117,500 


The business transacted on the Rhenish-Westphalian iron 
market is small, and a gloomy view is almost universally taken 
the present situation and the prospects for the future. Pri: 
low and unremunerative though they are, continue to decline 
makers selling at almost any price now. Both for raw and fr 
finished iron little inquiry has been coming forward. With prices 
falling every week, buyers naturally delay purchasing in order to 
take advantage of the reductions. Regarding the different sorts 
of manufactured iron, bars are reported in weak request, while for 
girders rather more inquiry has been experienced. Plates as well 
as sheets leave much to be desired with regard to price, but the 
activity maintained at the works has been pretty satisfactory. In 
hoops and wire no change has taken place since last week’s letter. 

In spite of the high duty which Russia has put on the import of 
iron, German export to Russia has considerably increased of late, 
It was, for April of present year, in 100 kilos., as under :— 











April. 

1893. 1892. 
Pigtron .. «2 cc oc cc cc 2715 oo oo 4,696 
Angles 8,959 «» 4,807 
Rails .. © 00 08 08 oe | re 279 
BARB ce ce ce ce ce ce ce SIMB oe oe 16,587 
Plates ‘ os 00 66 ce SEED Os oe GO 
Castings .. 789 780 
Axles.. . _ 898 
Tubes ae a ee 56 ne oe 124 
Iron manufactured goods... .. 7,076 .. .. 7,400 

Hardware co 00 0s 08 ee ee 58 
Needles .. ce oc 06 of oe BD es 0s 13 

Anvils, bolts .. .. 1. 2 oe S22 woe _ 
77,738 $9,350 


The production of gold or silver ore in Germany, during the 
year 1892 is stattstically stated to have been 19,319 t., worth 
M. 3,665,495. Of these Saxony produces no less than 19,315t 
worth M. 3,619,504. In pure silver 487,784 kilos, have been 
agree worth M. 57,025,584, of which 297,343°25 kilos., worth 
1. 34,664,601 fall toGermany ; 94,829°86 kilos., worth M. 11,102,701, 
fall to Saxony, and 95,611°96 kilos., worth M. 11,258,282 fall to 
other German States. The following shows the business done to 
Smyrna in iron, metals, and coal during the year 1892: Lead, 2115t., 
of which 697 t. came from England, 581 t. from France, 835 t. from 
Italy. Copper: 2639 boxes, 2239 from England, 200 from France, 
201 from Turkey. Iron: 20,150t.; 17,895 from England, 1945 from 
Holland, 310 from France. Iron manufactured goods: 12,474 boxes ; 
4801 from England, 4240 from Holland, 1199 from France, 1000 
from Austria-Hungary, 599 from Belgium, 486 from Germany, 39 
from Italy, 101 from America, Nails: 919 t.; 360 t. from France, 
306 t. from England, 113 t. from Belgium, 73 t. from Holland, 64t. 
from Austria-Hungary, 3 t. from Italy. Plates, sheets, and tin- 
lates, 3626 boxes : 2362 from England, 1160 from Holland, 55 from 

Igium, 49 from France. Steel, 2557 boxes ; 1400 from Austria- 
Hungary, 527 from Holland, 453 from England, 130 from Germany, 
47 from France. The total import of coal was 53,975t., which all 
came from England. Exported were 16,704 bags of antimony, of 
which 16,680 went to England, and 24 to France. 








THE NEw ConrTINENTAL SERVICE.—The effect of the opening 
of the new service between Harwich and the Hook of Holland is 
that two and a-half hours are saved between London and Amster- 
dam, as compared with the time by the Queensborough and 
Flushing route. The Great Eastern Railway Company has just 
ordered Messrs, Earles, of Hull, to construct two more twin-screw 
steamers, of the same speed and type as the Chelmsford, recently 
described in these pages, but of greater beam and length to give 
more passenger accommodation, 


A New FRENcH CRUISER.—A new cruiser, the largest in the 
French Navy, is ordered to be built at La Seyne. She will be 
named the D’Entrecasteaux, being intended for service as flagship 
in distant seas, and will be sheathed and coppered. Her displace- 
ment will be 8114 tons ; her length at the water-line, 393ft. 6in.; 
her extreme breadth, 58ft. 5in.; and her extreme draught, 29ft. 6in. 
She will have two vertical triple-expansion engines, with five cylin- 
drical boilers, developing in all 14,000-horse power, and giving a 
speed of 19 knots. e normal bunker capacity is to be 650 tons ; 
but it will be possible to carry 1000 tons of coal. The protection 
consists of a 3°9in. steel deck, with above it a great number 
of cellular compartments for coal and_ stores, the whole 
being covered by another steel deck three-quarters of an 
inch thick. The whole of the hull below the protection is 
occupied by the machinery, boilers, bunkers and magazines, Each 
of the heavier guns hasits own separate ammunition noist. These, 
and also all the auxiliary machinery, steering gear, internal light- 
ing, loading and training engines, &c., will be electrical. The 
armament will consist of two 9°4in. guns of 40 calibres ; 12 5:din. 
quick-fire, 12 1°85in. quick-fire, and four 1°45in, quick-fire with two 
submerged and five above-water torpedo-tubes, two of the latter 
being in the bows. Each of the 9-4in, guns will occupy a closed 
turret covered with 9°8in. steel. Four of the 5°5in. quick-fire 
guns will be on the spar-deck behind 2:8in. hardened steel shields, 
and the remaining eight upon the main deck in sponsons behind 
similar shields. She will cost £620,000, and will be somewhat 
larger than our new first-class cruisers of the Edgar and Crescent 
classes, but a little smaller than those of the Blenheim type. She 
will also be exceeded in size by the Russian cruiser Rurik, but she 
will be a knot faster. Insize she will most nearly approximate to 





the new American cruiser New York, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 6th, 1893. 

Reports from all leading iron and steel centres 
show a larger than usual midsummer demand for 
»ig iron, billets, sheets, plates, and material for 
implement and h m ture. Quota- 
tions are firm, but very low. The bar iron mills 
are all idle for repairs, and will not generally 
resume until the last week of July. uthern 
coke iron is in good demand in the West. A more 
active market 18 assured as soon as the wages 
scale is fixed. Ship, bridge, and car building 
work is crowding capacity. Foundry work is fair. 
Machine shops are generally busy. Rail mills 
have a little more work, Sheet mills are idle and 
demand is low for large lots. The tightness of 
the money market is not interfering seriously with 
the iron trade as yet. Prices have gone as low as 
they can well go, and production has been re- 
stricted to actual orders. There have been thirty- 
two failures in the iron trade, big and little, 
during the past six months, 











LAUNCHES AND TRIAL TRIPS. 


At Renfrew on 5th July, Messrs. William 
Simons and Co, launched complete from their 
yard a large — steamer for the Clyde 
Trustees, the leading dimensions of which are: 
—Length, 205ft.; breadth, 35ft.; depth, 15ft. 6in. 
The hopper has a capacity for 1200 tons of 
poo Bien g The vessel is propelled by two sets of 
triple-expansion engines, and twin screws capable 
of steaming at a speed of 104 knots per hour 
when loaded. It is built under the British Cor- 
poration requirements and survey. ‘I'his makes 
the eleventh vessel that Wm. Simons and Co. 
have built for the Clyde Trust, their connection 
extending as far back as 1861, when they built 
for them two hopper barges, which were the 
first vessels of this class propelled by steam. A 
number of the members of the Trust were present 
at the launch, and as the vessel entered the water 
the ceremony of naming it No, 21 C.N. was per- 
formed by Miss Daisy Deas, daughter of Mr. 
James Deas, C.E., engineer to the Trust. 

The second of the two twin-screw steamers 
ordered from Messrs. Fleming and Ferguson, 
Paisley, by the Clyde Navigation Trustees in 
February last, has now been completed, and on 
Saturday ran her speed trial between Cloch and 
Cumbrae Lights. The run was made with and 

inst tide over a distance of 274 knots, on which 
distance she attained a mean speed of 10} knots ; 
being } knot in excess of speed stipulated for by 
the Trustees. The steamer carried her load 
within her specitied draught, and the trial was in 
every way a success, the machinery and every- 
thing about the vessel giving the most entire 
satisfaction to the representatives of the Trustees 
who were on board. 

On the Ist inst. the final trial was made of the 
twin-screw tug United, built by Messrs. R. and 
H. Green, of Black wall, and engined by Messrs. 
Alex. Wilson and Co., Vauxhall Ironworks, 
Wandsworth-road, London. The vessel is for 
service at East London, South Africa, the dimen- 
sions of the hull! being 103ft. long by 21ft. beam 
by 9ft. draught, and the conditions of the con- 
tract with regard to speed, draught, and stability, 
were 80 onerous in order to obtain the best possi- 
ble results, that Messrs. Green only secured the 
contract by undertaking to carry it out strictly 
in accordance with the terms of the specification. 
The hull is built of iron, as being less liable to 
corrosion than steel at a port where the opportu- 
nities for docking frequently are fewer than in a 
home port. This, however, did not apply to the 
boiler and machinery, which are of steel through- 
out, the propellers being of manganese bronze, 
both the vessel and machinery being also con- 
structed under Lloyd’s Survey for the highest 
class, A speed of 12 knots was obtained through- 
out a four hours’ run between Gravesend and the 
Nore, the engines maintaining a uniform speed 
of 150 revolutions, indicating 710-horse power. 
The engines, which are two in number, are of the 
compound type, having cylinders 15}in. and 
30}in. diameter by 2lin. stroke, with extra large 
cooling surface in the condensers, and are fitted 
with the circular-balanced and double-ported 
valves which Messrs. Wilson have now used for a 
number of years with the greatest success. The 
consumption of coal was only 1°9 1b. per horse- 
power, which is extremely low for a compound 
engine, and was due to the high rate of expan- 
sion, the valves being set to cut off at half stroke, 
the boiler pressure being 1001b. The consulting 
and inspecting engineers were Messrs. John 
Thompson and Son, London-streect, E.C., this 
being the sixth vessel built by Messrs. Green and 
engined by Messrs, Wilson under their super- 
vision, 











One of the ‘great labour-saving devices, 
says the Hlectrical World, apparently speaking for 
itself, of the editorial sanctum and of the medi- 
ocre writer on economics is that of averages. 
When a subject is complex and the different 
factors require a laborious weighing to determine 
their resultant effect, it is so easy to call in the 
aid of ‘the happy mean,” or to strike an average, 
that sometimes the temptation is almost irre- 
sistible to adopt this time-honoured and usually 
safe method of retreat, which often by a brave 
alr may even be given the appearance of an 
advance, In most cases, particularly in editorial 
writing, the reader will be entirely justified in 
considering that this is a device adopted as an 
easy way out of a difficulty. In certain branches 
of statistics it must be admitted that the average 
is a legitimate recourse, but this is because the 
difficulty of the case may not admit of other 
treatment or method of comparison, or that the 
variations are such as to permit the proper appli- 
cation of the arithmetical mean. For theoretical 
purposes, however, and, in quite as great a 
degree, for practical purposes, the average should 
only be relied upon in the absence of everything 
else, In science the method of least squares, 
which may be denominated a scientific average, 
where applicable, reigns supreme, and in every- 
day life questions are decided on their own merits 
without reference to the averago solution. In 
fact, it may be said that the successful man 

omes so by the avoidance of averages, of which 
von nature herself seems to have an abhorrence,” 
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THE PATENT JOURNAL. 
Condensed from ‘' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


27th June, 1893. 


12,610. Newspaper Wrappinc Macuines, H. E. 
Newton.—( Messrs. R. Hoe and Co,., United States.) 

12,611. TapLe Apparatus for SeamsTResses, 8, Nolan, 
London. 

12,612. Evecrric Firrtnas, E. Priddle and N. Priddle 
and Co., London. 

12,618. Fabric Smooraine Apparatus, W. P. Mather, 
London. 

12,614. Suirts, A. J. Brodrick and H. Gluck, London. 

12,615. Sroprers for Towinc-Hawsers, J. T. Selby, 
London. 

12,616. Sroprers for Tow1nc-HAawseErs, J. T. Selby, 
London. 

12,617. MerHop of Treatinc Correr, H. W. Hart, 
London. 

12,618. Winpow Sasues, A. A. J. Burgiss and R. Wilson, 
London, 

12,619. Curtarn Hooks, M. Potter, London. 

12,620. CycLe WHEEL Rims and Tires, J. H. Maine, 


London. 

—, PuorocrapHic Cameras, G. I. Spalding, 

naon, 
12,622. Pire Firrines, J. McIntyre, London. 
a Keypoarp for Vio.ins, E. J. de Viaminck, 
ndon. 

12,624. Recoverine Fioat, &c., Goin, A. F. Seccombe, 
London. 

12,625. Erecrric Sewace Purirication, W. Walker, 
London. 

12,626, Cosmetic Lotion, G. Kohn, London, 

12,627. PLayinc Musica Instruments, A. A. Mugnier, 
London. 

12,628. Tack Drivinc Macuryes, H. H. Lake.—(J. H. 
Hanan, United States.) 

12,629. Cane and UmsreLLA, H. H. Lake.—(F. G@. Clark, 
United States.) 

12,680, AppaRATUS for ForGING Metats, A. B. Ibbotson, 
London. 

12,631. CHain and Pinion for Cycies, J. Bardet, 
London. 

12,682. Wire Coicep Fapric, H. H. Lake.-(C. 0. 
White and M. B. Lloyd, United States.) 

12,633, VicNeTTING PHOTOGRAPHIC Prints, E. M. 
Ashley, London. 

12,634. Drivinc Toys, E, Braun, London. 


28th June, 1898. 


12,635. TicGuTeNtING WEARING-APPARM, E. Schuberth, 
London. 

12,636. CoLourtne Martrers, Reid, Halliday, and Sons, 
and J. Turner, London. 

12,637. Supportinc Surveyor’s Levers, F. F. 8. 
Kelsey, London. 

12,688. The “Fray Bentos” ‘SHeet” RELEASE, 
C. F. 8. Bilbrough, South Wales. 

12,639, CHANNEL BLocks for MANHOLEs, E. A. Green, 
Sheffield. 

12,640. WHeet Tires, A. Gadd, Manchester. 

12,641. CLosinc Tap Hoves in Casks, J. W. Phillips 
and J. Chalmers, Swansea. 

12,642. Wire Heaps, H. Kitson and J. Evans, 
Bradford. 

12,643. Apparatus for MorsTeninG Arr, J. T. Pearson, 
Burnley. 

12,644. Divipinc Parer by PerroraTeD Ho es, J. 
Watson, Newcastle-on-Tyne. 

12,645. Pneumatic Tires, W. Rockliffe, Newcastle- 
on-Tyne. 

12,646, CycLe Tires, A. A. Haigh and R. W. Haigh, 
Manchester. 

12,647. MetraLLuroy, W. Mills, London. 

12,648. Improvep Drinkino Beveraces, J. C. Hall, 
London. 

12,649. FasTENING the Enps of Wires, H. Payton, jun., 
Birmingham. 

12,650. FasTenrno the Tings of Cycves, H. Payton. jun., 
Birmingham. 

12,651. Licutnino Warrter, J. Lang, Edinburgh. 

12,652. Srretcainc Garments, P. D. Kenny, Man- 
chester. 

12,653. HUMIDIFYING 
chester. 

12,654. Macuinery for Makino Tureap, J. Fulton, 
Glasgow. 

12,655. Trimminc PHOTOGRAPHS, 
Dundee. 

12,656. Saturators for Use in Sicnauuine, J. G. 
Parvin, London. 

12,657. BurGLaR Proor Lock Protector, T. Wallace, 

radford. 

12,658. Apparatus for CoLLectinc Reruse, G. A. 
Schlosky, Manchester. 

12,659. Currinc Ovr Ciotu, J. Philippsohn, Man- 
chester. 

12,660. Mirror Pivot Brackets, C. H. Hibbert, Man- 
chester. 

12,661. Grounp LEeveLLING CyLinpers, U. Ammann, 
Manchester, 

12,662. ELecrrotysis, E. Andrioli, London. 

12,663. Hanoina Devices, J. B. Howard.—(EZ. Baneth, 
Germany.) 

12,664. BLow InterceptinG Devices, J. B. Howard.— 
(A. Mueller, Germany.) 

12,665. Coprer, G. E. Bowen and R. B. Wilkinson, 
London. 

12,666. Stop Vatves for Steam, &c., R. H. Leaker, 
Bristol. 

12,667. PNeuMATIC WHEEL Tires, J. Markus, Man- 
chester. 

12,668. Dies for SHeet Metat Stampine, D. Clark, 
London. 

12,669. Burron FasTENER, W. W. Tambs, Birming- 


am. 

12,670. Sarety Ripine Stirrup, H. Carrington, Bir- 
mingham. 

12,671. GARMENT CUTTING-oUT APPARATUS, J. Wiese, 
London. 

12,672. Vapour GENERATING APPARATUS, J. A. Col- 
quhoun, London, 

12,673. FURNITURE PovisH or RestTorER, E. Worrow, 
London, 

12,674. Lupricatine Disc for AxLE Boxes, N. Mayer, 
London. 

12,675. ENcravinc Giass Guiopegs, &c., H. R. Couper, 
Glasgow. 

12,676. Looms, L. Bulcock and W. J. Threlfall, London. 

12,677. Looms, W. B. White, H. Rawson, J. Myers, 
and J. Morrison, London. 

12,678. Guipinc Ropes to Wincues, J. 8S. Lakeman, 
London. 

12,679. Winpow Sasues, F, R. Smale, London. 

12,680. ‘* Venice,” A. Hardy, London. 

12,681. BorrLe Stopper, A. R. Cragg, London. 

12,682. JoInTING SEWERAGE Pipes, F. 8. Mayo, 


Apparatus, A. Scott, Man- 


A. ©. Rettie, 


don. 

12,683, FasTeninc SHeet Metat Lips, J. F. Chapman, 
London. 

12,684, Feepinc OPENERS and Scutcuers, E. Buckley, 
London. 

12,685. Bott Nuts, W. Heape and T. Ledward, Cam- 
bridge. 

12,686. MALTING FLoors, A. J. Boult.—(J. Jungbluth, 
Germany.) 

12,687. Brakes for Sewinoc Macnines, D. Noble, 


ndon. 
12,688. Stove for Heatina Sprrats, M. Jahn, 


ndon. 

12,689. Surps’ or VESSELS’ PROPELLER, R. Wilcox, 
ondon. 

— Driving Cream Separators, J, Struthers, 
iudon, 





sapns. Construction of Merauiic Tunes, H. Jelley, 


ndon. 

12,692. Bakers’ Ovens, M. Negus and J. Stanford, 
London. 

12,693. Knire CLEANERS, J. M. Hector, London. 

12,694. Oi for Curinc Wounps, H. B. Solomons, 
London. 

a Fives and Rasps, J. 8. Wallace and W. Junge, 


ndon, 
12,696. Bicycies, T. Beevers and H. B. Sheridan, 


mdon, 

12,697. Curtinc Patrerns, C. J. Ward and A. C. 
Bonsall, London. 

12,698. Oars, A. Estivalet, London. 

12,699. MeasuRING INSTRUMENT, B. F. H. Heinemann 
and R. Proband, London. 

12,700. Evectric Contract, &c., Maker, R. Beveridge, 
London. 

12,701. Apvertisinc Ruiter, J. E. Young.—(d. 2&. 
Hislop, New Zealand.) 

12,702. ELecrric Cases, G. G. M. Hardingham.— 
(Messrs. Felten and Guilleaume, Germany.) 

12,708. Latrice or Openwork Girpers, J. Kohn, 


sondon. 

12,704. Dye MaNuractuRE, J. Imray.—(L. D. Huguenin 
and Co., Switzerland. 

12,705. INnpIcaTING the VENDOR of Meat, F. E. Hedger, 


ndon, 

12,706. DurLicate BiLttHEAD Book Cover, T. Atley, 
London. 

12,707. Locomotives, J. Musgrave, G. Dixon, E. Field, 
and F. 8. Morris, London. 

12,708. JacquaRD Apparatus, R. Beck, London. 

12,709. Tires, G. H. Jones, London. 

12,710. Lire Be.ts, 8. H. O. Bauditz and H. Rasmus- 
sen, London. 

12,711. Meratiic Boxes, J. 8, Stockton and the 
Patent Stopper and Stamp Company, Limited, 
London. 

12,712. Game, W. H. Harvey, London. 

12,718. Rartway SIGNALLING APPARATUS, J. Page, 
London. 

12,714, RerLector for Street Lamps, W. W. Baggally, 
London. 

12,715. Svop VaLves, C. MacLaren, London. 

12,716. Coin-FREED TELEscopes, M. Sielaff, Berlin, 
Germany. 

29th June, 1893. 


12,717. SusmaRINE Boats and Suips, H. Middleton, 
Slough. 

12,718. Bep Lirt, H. G. Monkhouse, London. 

12,719. Harr Curtine Devices, W. G. Hay, Liverpool. 


12,720. VeLocirepE Botrom Bracket, H. P. Cook, 
Birmingham. 
12,721. Cosrume Trimmineo, A. Nicholson and J. Hall, 


ek. 
12,722, Automatic Rovuser for Aug, &c., J. Prescott, 


0} in. 

12,728. Tires, T. Guthrie and W. T. Hall, Newcastle- 
on-Tyne. 

12,724. Sprinc Matrresses, J. Horn, Glasgow. 

12,725. MecHANISM of WEAVING Looms, G. H. Hodgson, 
Halifax. 

12,726. Hat Cones, B. Dunkerley and J. Dugdale, 
Manchester. 

12,727. Bicycte Brakes, J. Murray, Glasgow. 

12,728. Corsets and Suprortinc Be tts, 8. Fielder, 
Manchester. 

12,729, AUTOMATICALLY CLOsiInG Doors, R. Scott, 
Newcastle-on-Tyne. 

12,730. STEAMSHIPS and PROPELLERS, W. Gray, jun, 


ow, 

12,731. Frxinc Rop or PoLe Enps, C. F. Chinnery, 
Southport. 

12,732. Vapour Enoines and Accessories, T. Morgan, 
Birmingham, 

12,733. SUBMARINE EXPLORATION and WorkING@, H. E. 
Aldridge, Derby. 

12,734. WasHING PHOTOGRAPHIC PLatEs, W. Thomson, 
Manchester. 

12,735, Fite Eraser, F. H. Batters, Heswall. 

12,736. WAGONETTE Brake, J. Kirby and C. Wallis, 


Parker, York. 
12,738. Bicycues, A. A. Govan, Glasgow. 
12,739. SPRINKLERS, J. Gregory and J. T. Pearson, 


Burnley. 
Radford and C. Sangster, 


12,740. Brakes, W. 
Coventry. 

12,741. Serrinc the TEETH of Saws, R. Elliott, New- 
castle-on-Tyne. 

12,742. Lirtinc Door Curtains, E. Scruton, Stockton- 
on-Tees. 

12,743. Puzzte, G. Hewitt, A. Gretton, H. Rackley, 
and E. Burgoyne, Derby. 

12,744. VuLCANISING TiREs and Rrnos, J. Robinson, 
Manchester. 

12,745. Surrt CoLtarR and NecktTIle Fastener, N. Mac- 
feod, Glasgow. 

12,746. ScREw PROPELLER, A. W. Miller, A. Munro, and 
J. Mills, Glasgow. 

12,747. Brusn for BLackinc Boots, F. E. Etches, 
Le 


eds, 
12,748. WHEELS for Tramway Cars, G. Donachie, 


12,749. Game, A. Cochrane, Renfrew. 
12,750. Game. A. Cochrane, Renfrew. 
12,751. Cornets, Trumpets, &c., A. H. Gisborne, Bir- 
mingham. 
12,752. Screwine Stoppers into Borries, 8. Bowskill, 
effield. 
12,753. PERMANENT PLantT TraINeR, H. A. Grindrod, 


12,754. —_— Tires for Veuictes, J. Green, 
12,755, — Sewrna Macuriyes, B. Kohler, 
12,756. ye Betis of VeLocipepes, J. Baum, 
19,757, "Genamane Woven Fasrics, A. T. Sarfert, 


12,758. Sprnninc and Twistinc Frames, 8. Vickers, 
London. 

12,759. HANGING-UP ARTICLES of CLOTHING, A. Kndt- 
gen, London. 

12,760. FEEDING WATER to BoIters, E. O'Brien, Man- 
chester. _ 

12,761, Knittixne Macuines, E. J. Franck, London. 

12,762. Startinc Enornes, D. H. Felce and J. E. 
Trelawny, London. 

12,763. InLarp Fasrics, A. 8S, Oetzmann and 8. J. 
Narracott, .London. 

12,764. Rims and Tires for WHeets, H. Bennett, 
London. 

12,765. T-squares, H. R. Taylor, London. 

12,766. ABsoRPTION of Gas in Mines, W. 8. Simpson, 


London. 
12,767. Tires for Roap Veunicies, J. B. Oakley, 

ndon. 
12,768. DrepcinG Apparatus, C. G. Collins, London. 
12,769. PNeumatTic SLEEPING Bertu, A. Ransome, 


ndon. 

12,770. ConstrucTING Winpow Sasues, W. H. Lindsay, 
ndon. 

12,771. SELF-GENERATING Gas Burners, L. Diirr, 
mdon. 

12,772. INvLaTION of Pneumatic Tires, J. Wormald, 


mdon. 

12,778. Hancina CupBoarRD or WarpRoBE, T. 8. D. 
Wallace, London. 

12,774. Evaporatina Brine, F. W. and E. G. Scott 
and F. W. Scott, jun., London. 

12,775. RarLway Sicnaiine, W. R. Sykes, jun., and 
J. P. O'Donnell, London. 

12,776. NecKTIE Fastener, A. Nowak, London. 

12,777. SusPENSION WHEELS, C. K. Welch and H. du 
Cros, London. 

12,778. Carpets, A. R. Steudtner, London. 

12,779. SELF-FASTENING Broom, &c., W. J. Murphy, 


London. 
12,780. Devicr for the Sones of Boots, A. T. Brooking, 
: \ 


London, 





12,781. 
Lond 


on. 
12,782. SuppLyinc Gas to Venicies, O. Wethered, 


mdon. 
12,783. Guioves, E. Fisher, London. 
12,784. Firrine of Rams to Warsuips, H. Richardson, 


Naw for Use on Fences, J._8. Horsley, 


on. 
12,785. ExecrricaL Switcnes, A. G. New and A. J. 
Mayne, London. 

12,786. SELF-REGULATING MecHaNisms for ELEcTRIC 
Arc Lamps, A. G. New and A. J. Mayne, London. 
12,787. ManuracturRe of Coke, &., J. L. Dobell, 
Cc. P. Shrewsbury, F. Marshall, and J. Cooper, 

London. 

12,788. Fenpers, G. G. M. Hardingham.—{R. W. Wyett, 
Australia, 

12,789. TrEaTMENT of CyanipE Soivtions of GoLp, 
J. C. Montgomerie, London. 

12,790. APPARATUS for CuTTinG VENEERS, F. Podamy, 


mndon. : 
12,791. Paint, E. Edwards.—(J. W. Overton, United 
States, 
a Apparatus for TreaTinG Skins, J. Pullman, 
mn 


on. 
12,793. Grixpine MILLs, 8. Schwazenberger, London. 


80th June, 1898. 


12,794. Discs for Pxonoscopes, &c., G. Demeny, 
London. 

12,795. Trunk Locks, E. Bates, Wolverhampton. 

12,796. Prorectinc Trousers Borroms, J. H. Teale, 
South Shields. 

Inspectinc Opsects under Water, }H. 8. 


mdon. 
12,798. Incot MouLps, W. Mayer, Durham. 
12,799. BRaKEs for Cycixs, T. M. Grant and A. Kelly, 


Glasgow. 

12,800. Tire for Bicycle WHEELS, F. Richardson, Bir- 
mingham. 

— Friction Gear for Cycies, J. Harding, Wolver- 

mpton. 

12,802. Preventinc Expiosion of Borers, J. H. 
Brindle, Manchester. 

12,808. WIRE-WEAVING MACHINERY, J. Telford, J. W. 
Bentley, E, Breadner, and R. Clark, Manchester. 

12,804. Larus for FLoors, &c., A. O, Wright, birming- 


m. 

12,805. Improvep Foipinc Squares, E. De Camp, 
London, 

12,806. EéecrricaL Switcues, F. A. Thum, London. 

12,807. Openina and CLosinG Fan icuts, J. Morton, 
Asto’ 


mn. 
12,808. -CyLinpRICAL CiNDER SiFTeR, G. Mitchell, 
Esse 


x. 

12,809. PyeumaTic Tire for VEHICLES, F. Seary, Mon- 
mouthshire. 

12,810. SeELF-actInc MuLes, W. Hopwood and J. 
Hilton, Manchester. 

12,811. ScurcHinc Macuines, B. Ormerod, G. Haw- 
worth, and J. F. Davies, Manchester. 

12,812. Bucket Tippinc Apparatus for STEAMERS, W. 


orison, Glasgow. 

12,813. Drawrne and like Pins, A. A. Woodward, Bir- 
mingham. 

12,814. Pneumatic Tires, 8. Tweedale and J. Clegg, 
Manchester. 

12,815. MECHANICAL Rockers, C. Thompson, New- 
castle-on-Tyne. 

12,816. ConnectinG Tires to Rims, W. Rockliffe, New- 
castle-on-Tyne. 

12,817. ConstRUcTING BorLeR Furnaces, J. Proctor, 
Manchester. 

12,818. BRancH PrunerRand Fruit GaTHeRrer, S. Hall, 
Derby. 

12,810, Sappue Cur, H. Edwards and M. Foley, 
A 


nglesea, 
12,820. Pepats, E. Tilston, Manchester. 
12,821. Cottars, W. G. Delf, Brighton. 
12,822. Fasteners for Winpow Biinps, R. W. Cook, 
mer, 
12,823. Wrspow Buinp Corp Racks, W. Hitchin, Bir- 
mingham. 
12,824. Hyprautic Rams or Enorves, W. A. Rife, 
mdon, 
—_, Prope.ier, C. Groombridge and W. A. South, 
Lo 


ndon. 
12,826. Hutis or Bopigs of Surps, C. and G. Kropp, 


London. 
12,827. Rartway Crossrnos, J. R. Pflanz, London. 
12,828. Knitrinc Macuines, H, Stolland F. Maercklin, 


London. 

12,829. PuzzLe for Curistmas Carps, L. P. C. J. Jac- 
quet, London. 

12,830. Paps for Stairs, FLoors, and the like, 8. Lee, 


London. 

12,831. Dresstnc FLtour, W. P. Thompson.—(C. H. 
Stein, Germany.) 

12,832. Winpows, R. Hollows and J. Spencer, Liver- 


12'833. PREVENTING SMOKE in Furnaces, J. Sadler, 
Manchester. 

12,834. Butrons, A. Appleby, Liverpool. 

12,835. MeTa.uic Brusu, W. P. Thompson.—(C. Zenser, 
Germany.) 

12,836. ToupuLaR Stream Boriers, A. Blechynden, 
London. 

12,837. Maxine Yeast, L. Lederer, London. 

12,838. CoNVERTIBLE Music Stanp, J. W. and J. H. 
Slade, London. 

12,839. Stanps for Cameras, L. A. Marion, H. Guibout, 
G. and F. Bishop, and J. P. Kirk, London. 

12,840. Apparatus for Storinc Pictures, L. A. Marion, 
H. Guibout, G. and F. Bishop, and J. P. Kirk, 


London. 
12,841. Vatves for PNeumatic Tires, W. H. Bayley, 


ndon. 
12,842. Pneumatic Tires, O. A. Berend.—(7. Roemer, 
Germany.) 
12,843. INTERNAL ComBusTION ENGINES, W. D. and 8S, 
iestman, London. 
— HaIR-CURLING APPLIANCES, R. H. Bishop, 


maon, 
12,845. Purtyine Knire, A. Blake, London. 
12,846. Snips, E. H. Hodgkinson, London. 
12,847. Process for PRESERVING Oils, E. Watel, 
London. 
12,848. AuTomMATIC CRADLES, G. Denegri, London. 
12,849. Tannina, C. Heinzerling, London. 
12,850. Counter of Evectricity, F. A. Brocq, London. 
12,851. Linx Motions for Steam Encines, W. T. Ward, 
London. 
12,852. DistrripuTING ELEcTRICAL Enerey, W. Lowrie, 


on. 

12,853. MAIL-CART and PERAMBULATOR, W. Mortimer, 
London. 

12,854. Crass or Wincues, C. C. Walker.—(F. Weck, 
Australia.) 

— Ral_way SIGNALLING APPARATUS, P. M. Jamet, 


mdon. 

12,856. Paper Foipinc Macuine, L. Peyrounil, 
ndon. 

12,857. CHLonipe of Sopium Tanks, J. C. Richardson, 


ndon. 

12,858. Opsect Drawina, E. P. Woodman and W. T. 
Whitehead, London. 

12,859. Boots, H. W. Mason, London. 

12,860. PHoToaRaPHic CaMERAS, H. H. von Hochberg, 
London. 

12,861. ConNECTING ANIMALS to VEHICLES, T. H. Brigg, 


ndon. 
12,862. Toot Hoxpers for Larues, &c., E. Turner, 


mdon. 

12,8638. Printinc INK Manuracture, J. and J. Bibby, 
London. 

12,864. ELectric Locomotives, J. F. W. Featherston- 
haugh, London. 

12,865. Mirre Botts and Mitre Prates, J. C. King, 


mdon. 
12,866. ELectric Licuter, R. W. Barker.—(M. Sommer 
and B. Troop, United States.) i" 
12,867. Watek-cLogets, R. Lewis and J, J. Newman, 
London, 
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12,868. Devices for Hotpine Neckties, F. Rowley, 
London. 
12,869. Ienrrrve Sarety and other Lamps, H. Freise, 
ndon. 
12,870. Macnetic Fasrenrnc for Lamps, H. Freise, 
ndon. 
12,871. Frre-escape, C. Newman, London. 
12,872. EvecrricaLLy Operatine Ciocks, J. Perry, 
London. 
gy *- eee of Fruit, &c., G. A. Goubault, 
ndon. 


lst July, 1893. 
12,874. BicycLe and TricycLe Brakes, S. Phillips, 


Birming! b 

12,875. OgLRicus Patent TURNSTILE, A. A. E. Oclrichs, 
London. 

2,876. Steam Generators, G. V. Priestley, London. 

S877. Vatves for Pneumatic Tires, W. Pearson, 
irmingham. 

12,878. Freep-waTeR Purifier, &c., J. Robinson, 
Huddersfield. 

12,879. Mancracture of Moorrne Cuarns, W. J. Cox, 
Tipton. 

12,880. MARBLE-LIKE PLasTeR Composition, R. Bam- 
mann, Manchester. 

12,881. Apparatus for Iyrustnc Tea, R. D. Waddell, 


iw. 
12,882. Hee, ArracHInG Macuines, H. A. Oldershaw, 
Leicester. 
12,883. Fasrentnas for Doors, &c., A. H. Adcock, Bir- 
ingham. 


ming! : 
ee of Mercury Soap, C. R. Illingworth, 
naon. 

12,885. PREPARATION of MaLTo-PEPTONE, O. R. Bataille, 
London. ; 

12,886. System of Forcina Water, G. Ralston, New- 
castle-on. Tyne. 

12,887. Fitter, W. H. Barr, Manchester. 

12,888. Drawine Presses, D. Smith, jun., Wolver- 


hampton. 
12,889. Hus for Venicie, &., WHEELS, R. G. Petway, 
London. 


12,890. Povtrry Fencrna, F. T. Walker, Sheffield. 

12,891. TRANSPLANTING Macuine, J. M. Sailer and J. 
Mole, London. 

12,892. Cavern, I. Key and J. Cooper, London. 

12,893. DiaconaL Fo.tprnc CLorues Horsz, G. Coker, 
London. 

12,894. Laminatep Sprines, T. Hurdley and J. Shaw 
and Co., Sheffield. 

12,395. Bicycce Drivinc Gear, J. Matthews and G. B. 
Cruickshank, Birmingham. 

12,896. Tires for CycLe WHeEeExs, &c., R. V. Ash, 
Fleetwood. 


8. PortaBLe O11, Encixes, G. W. Weatherhogg, 
Lincoln. 

12,899. Cycues, G. and J. H. Sands, London. 

12,900. Prerarinc Wueat for Mituinec, J. Higgin- 
bottom, Liverpool. 

12,901. Corron-sPINNING MACHINERY, A. Seymour- 
Jones, Manchester. 


12,902. CiGARETTE-MAKING MacaHinery, VY. Thuau, 
Liverpool. 
12,903. Cooxinc Processes and Apparatus, J. Bowing, 
mdon. 


12,904. Nut-Lock, G. E. Hain, London, 
12,905. ELtevators, W. H. Kern and W. H. Ebert, 


ndon. 

12,906. Box for Bortves, E. J. Vance and J. M. Leaver, 
London. 

12,907. GARBAGE Receptacte, A. H. Zenner, London. 

12,908. Money-TILL, C. F. Goller, London. 

12,909. REVERSING MECHANISM for COUNTER-SHAFTS, F. 
Holderman, London. 

12,910. Biast Furnaces, Saarts, &c., W. P. Ingham, 
London. 

12,911. Learner PottsH or Reviver, T. H. Paddle, 
London. 

12,912. Barrier, E. G. Edwards, London. 

12,913. MuttiPLe Motion, W. Jeffery, London. 

12,914. SuHarts for CHILDREN’s Carts, J. W. Haselden, 
London. 

12,915. Metat Roorinc, G. Ewart, F. Proschwitzky, 
F. Johann-Ditrich Hullinghorst, and R. Haywood, 
London. 

12,916. Tires for Crcies, T. Pickup and J. Spencer, 


mdon. 

12,917. Om, Gas, and Stream Motors, W. Pullen, 
London. 

12,918. Meta Goir Cius Heaps, G. Murray, Fife. 

12.919. ELecrricat Arc Lamps, W. Jeffrey, London. 

12,920. Pweumatic Tires, G. Turner and J. M. H 
Venour, London. 

12,921. ALarM BELLS, C. E. Challis, London. 

12,922. Drivinc Gear for Bicycies, F. A. Ellis, 

mdon. 

12,923. MecHanicaL CARRYING of MATERIALS, T. P. 
Mannock, Catford. 

12,924. Hotper for VELocIPEDIsT’s AccEssorigs, J. F. 

on, London. 
12,925. ROoLLine H. Hewitt, 
mdon. 

12,926. Screw Propetcers, H. F. Fullagar, London. 

12,927. Urirstinc the Lyes of SuLPHITE CELLULOSE 
Propucts, A. Mitscherlich, London. 

12,928. Propuction of a DIAMIDOPHENOLESTER, P. 
Monnet and M. C. Traub, London. 

12,929. YarRN-winpinc Macuines, D. Young.—{F. J. 
Warmer, Austria. 


METALLIC ALLOys, 


12,930. Improvep PortaBLe Swine, F. Nicholas, 
London. 
12,931. MeTaLtuRGicaL Furnaces, C. James and W. 


Griffiths, London. 

12,932. Pyeumatic WHEEL Tire, A. E. Spangler, 
London. 

12,933. SHetiinc Cocoa Beans, E. W. Begrie, London. 

12,984. Apparatus for Dryinc Cocoa Beans, E. W. 
Begrie, London. 

12,935. Preparation of Cocoa Beans, E. W. Begrie, 
London. 

12,936. Potisninc Cocoa Beans, &c., E. W. Begrie, 


mdon. 
12,937. Cray for Cotournrne Cocoa Beans, E. W. 
ie, London. 
—, Apparatus for Makino Butter, E. W. Begrie, 
mdon. 
12,939. ApverTisina, 8S. Gurney, London. 
12,940. Improvep Pocket Fitter, R. G. Westphalen, 


mdon. 

12,941. Purirication of Water, L. and C. Maiche, 
mdon. 

12,942. Manvuracture of ORTHO-HALOGEN-PHENOL, H. 
aum, London. 

12,943. Women’s Caps, G. Ridgard, Nottingham. 

12,944. Improvep Litter or StretcHer, E. Sémal, 

London. 


8rd July, 1893. 


12,945. Winpow-cLeaninac Devices, W. C. Morison, 
Lympstone. 

12,946. MetaLtic Movuips for Castines, D. P. G. 
Matthews, Newport, Mon. 

12,947. Macuines for Ironinc Liven, 8. Barrett, 
Keighley. 

12,948. Proputsion of Vesseis, W. Cochrane, Glasgow. 

12,949. Sarety Hoes for Gorr, &c., J. Grant, 


Stafford. 
12,950. Rotiters of Compinc Macuryes, J. C. Walker, 
Bradford. 


12,951. Paint Boxes, A. Whitehead, Halifax. 

12,952. Wrxpow-BLinbs, J. W. Bentley, R. Clarke, and 
E. Breadner, Manchester. 

12,953. Marine Dixinc Tasies, G. Hollinwood, 
Glasgow. 

12,954. Currinc Woop, Ivory, &c., G. A. Newton and 
J. Fell, Liverpoo 


12,955. Cicarettes, C. and N. Jacobi, London. 
12,956. Improvep Pneumatic Tires, J. Harrison, 


incoin. 
12,957. Cricket Bats, A. Bequmont and E. Ainley, 
uddersfield, 





ee Branca PrRuNER and Twic Currer, 8. Hall, 

Jerby. 

12,959. Puncrure Proor Pneumatic Tire, H. R. 
Meyer, Liverpool. 

12,960, Arr VaLves of Preumaric Tires, L, R. White- 
head, Birmingham. 

12,961. Toots for Usk on Work Bencues, W. Sircom, 
Birmingham. 

12,962, Macutves for Sortinc GRANULAR MATERIALS, 
G. F. Thompson, Liverpool, 

ss.e8. SELF-FEEDERS or Carpinc Macuines, 0. 





12,964. Boor and SHOE Protector, R. J. Wood, 


G ow. 
— Soxes and HEE xs of Boots, J. Milnes, Hudders- 
e 
12,966. Proputsion of Rartway Trarys, W. Cochrane, 
G 


‘ow. 
12,967. Meratitic Packine for Gianps, J. Boddy, 
Monmouthshire. 
12,968, Locks of Winpow Sasues, H. G. Lazenby, 


ndon. 

12,969. Pweumatic Tires to PREvENT PUNCTURES, 
T. Ash, London. 

12,970. Exastic PuLLeys and Drums, R. G. Bennett, 
London. 

12,971. ALTERNATING CURRENT Motors, O. Dahl and 
8. L. Phillips, London. 

12,972. Improven CooLtise Apparatus, A. Horn, 
London. 

12,973. ‘Home Rute” Trre, R. J. Martin, London. 

oo Pyevmatic WuHeets, J. Philipson, jun., 

mdon. 

12,975. Manuractrure of PARAPHENETOL-CARBAMIDE, 
W. L. Wise.—(The Firm of D. F. von Heyden, Nachjg, 
Germany.) 

12,976. ManuracturRE of Gtass, H. Lepersonne, 

mdon. 

12,977. ApveRTisinc through Transrers, W. H. 
Schwartz, London. 

12,978. Makinc Hair Brusues, &c., J. 8S. Toppin, 
Uxbridge. 

ee. Treatinc Rerractory Ores, J. W. Hall, 

01 


ndon. 

12,980. Ratcnet Braces, R. Ciintz, London. 

12,981. Signat and TeLecraPH Posts, I. A. Timmis, 
London. 

12,982. Game of Wuist, D. Balsillie, London. 

12, . ApvERTISING, J. Kendall and J. A. Hutton, 

mdon. 

12,984. Srop CHaMFERING Macuines, J. Jones and A. 
Leach, London. 

12,985. BorrLe Stoppers, J. E. Bousfield.—(J. Spear, 
Germany.) 

12,986. Lamp Burners, S. Falk, London. 


Knight, London. 

12,989. Stoppers for Borries or Jars, J. J. Varley, 
London. 

12,990. Gas Apparatus, G. Winstanley, London. 

12,991. TRANSFERRING PuHorocRapHs, A. J. Boult.— 
(C. F. Josz, Belyiui.) 

12,992. Brypers for Epors of Boxes, E. Heynen, 
Liverpool. 

12,993. Fire-Grates for Burninc CoaL-pust, J. 
Kudlicz, London. 

12,994. Facrnc Ties, Bricks, &c., J. E. Hughes, 

ndon. 

12,995. Maxine CarRBonic Acip Gas, H. Lane and J. 
Pullman, London. 

12,996. Steam Boivers, H. P. Parkes and J. McAlpine, 
London. 

12,997. CaLcininc Apparatus, La Société Marcheville, 
Daguin, and Co., London. 

12,998. WorKMEN’s Tiwe Recorpers, J. C. English, 
London. 

12,999. Harr CurLer, 8S. H. Crocker, London. 

13,000. Buck.es, H. Sandilands, London. 

13,001. UmMBRELLAS, R. Waples, jun., London. 

13,002. Macnines for FiILLinc Borties, D. Watson, 
London. 

13,003. DetacuaBLe Covers for Tires, R. R. Gubbins, 
London. 


4th July, 1893, 


13,004. Paper Fixes, W. Tilley, London. 

13,005. Fencine, J. Parker, Birmingham. 

13,006. VenTILaTorR, P. Lomax, Bolton. 

13,007. Makinc LivoLeum FLoor-cLotus, J. C. Lyon, 
London. 

13,008. MovaBLe ManTLET, W. R. Ashfield, London. 

13,009. Connectinc Tires to Cycies, W. Rockliffe, 
Newcastle-on-Tyne. 

13,010. Bicycte and Tricycte Lamps, H. A. Ward, 
Birmingham. 

13,011. Jacguarp Macuryes, C. Hahlo, C. E. Liebrich, 
and T. Hanson, Bradford. 

13,012. ZirHeR Harp Piano, H. Carter and H. Cooper, 
Bristol. 

13,013. Heap Macurves, W. Deighton, Bradford. 

13,014. PRope.ter, B. W. Maughan, London. 

13,015. AccommopaTioNn or Semi Tine, C. Davies, Man- 


chester. 
13,016, Recisrerinc Direction of Surps, J. W. Ray, 


Liverpoo! 

13,017. Novetty in Cuarms, A. E. Pinfold, Cleck- 
heaton. 

13,018. Topacco Consumers, A. Sutcliffe, Blackburn. 

13,019. Looms, J. Hibbert and J. Marsden, Man- 
chester. 

13,020. Prorectinc CycLe Tires, C. T. Powell, Bir- 
mingham. 

13,021. Foop, G. W. Richards and J. W. Hodgson, 
Sheffield. 

13,022. Twistinc Fisrous Susstances, 8. E. Asquith, 
Bradford. 


13,023. Fires, W. H. Blackwell, Manchester. 

13,024. InpicaTING ELEcTRICAL ENneERGy, G. Cheffey- 
James, Sheffield. 

13,025. Raitway Ratts and Cwairs, A. W. Green, 
Dublin. 


ublin. 

13,026. Bur_p1nG Biocks, J. B. Howard.—(7. W. Arold, 
Germany.) 

13,027. SEALING Wax Manuracture, G. Kressel, Man- 


chester. 
13,028. Macuines for WasHinc Pogatogs, F. Nuttall, 
neashire. 
13,029. Improvep LasTinc Macuines, J. T. Avery, 
ndon. 
13,030. Emposstinc Desicns, &., T. E. Baird, 
‘ow. 
13,031. Betts for Use on Bicycues, E. D. Rockwell, 
mdon. 
13,032. Sarety Stirrup Houpers, J. J. Rooney, Man- 


chester. 

13,033. Pneumatic Tire, R. G. Sanders and H. 
Edwards, Birmingham. 

13,034. Ciosinc Water Taps, J. H. Landgrebe, Man- 
chester. 

. ComBINED GLove and Purse, T. G. Dorning, 


ssex. 

13,036. IMPROVED Rims of WHEELS, E. Warwich, Bir- 
mingham. 

13,037. ADVERTISING! BinpER Fie, T. Easton, 
Coventry. 

13,038. CrusHinc Macuines, R. McCully, Glasgow. 

13,039. Storms and other Vatves, T. Sim, Glasgow. 

13,040. Invatip Carriaces and Cycies, 8, Kemp, 
London. 

13,041. Sprinc Mountine for Winpow-BLIND ROLLERS, 
J. ison, London. 

13,042. Gauge for Woopworkers, H. J. Jones, 
London. 

— Hanpies for Cuegse Cutrers, W. J. Denney, 

adon. 

13,044. Pyeumatic Tires, G. Turner and J. M. H. 
Venour, London. 

13,045. AuToMaTiC ADVERTISING, G. Webb, sen., and 
G. Webb, jun., London. 

18,046. ConnEcTING VEHICLES to Tramway Ropes, G. 
Batchelor, London, 





' 
18,047. Connecrina Pepats to CycLe Cranks, W. J. 


Lloyd and W. Priest, London. 

18,048. UmBRELLAS and Parasois, E. B. Podmore, 
London. 

18,049. Mera Bars to be Cav_kep, W. Grant, 


London. 
— Tooxs for TurNING and the like, H. G, Held, 
ndon, 
18,051. Arracnine Pyeumatic Tires to Cycies, A. H. 
Bond, London. 
13,052. Drivinc WHEELs for Macuinery, W. L. Wise. 
—+G. D. Munsing, United States.) 
13,0538. Reaisrerinc Apparatus, J. C. Fell.—(The 
— and Fowler Manuiacturing Company, United 
ates. 
18,054. Rai Jornts, C. U. Fisher.—(The Heath Rail 
Joint Company, United States.) 
18,055. Improvep Divine Apparatus, G. Anderson, 


mdon. 

18,056, Narxs, E. R. Butler, London. 

13,057. Manuracrurine Soap, D. Nagy and J. Block, 
London. 

13,058. Boxes for Parrern Carns, C. F.G. R. Schwerdt, 
London. 

13,059. SeLr-o1tinc Carn WHEELS, J. H. 2 London. 


13,060. .ImpRovED BepsTeaps, A. oodwin, 
London. 
13,061. Cream Separators, A. J. Boult.—(/. J. 


Berrigan, United States.) 

13,062. MrecuanicaL Movements, W. P. Thompson — 
(B. M. Kellogg, United States.) 

18,063. MaGazine Cameras, A, J. Boult.—(E. R. 
Andrews, United States.) 

18,064. PREventinc RETARDATION in ELectric CaBLes, 
8. P. Thompson, London. 

—, TWO-WHEELED Veuictes, M. D. Rucker, 

mdon. 

13,066. INncanpescent Lamps, A. J. Boult.—(0. H. 
Steuer, Germany.) 

13,067. CycLe Pepats, J. R. Trigwell, London. 

13,068. Furnaces, C. Wagener and P. Baumert, Liver- 


pool. 

13,069. Manuracturina Gas, A. J. Boult.—(£. Cowen, 
United States.) 

13,070. PaRaLLet Ru tes, W. E. Postlethwaite, London, 

13,071. Exvastic Tires for Carriaces, F. H. L. Shipton, 
London. 

13,072. Brake for Carriages, &c., G. T. Mackley, 


ndon. 
13,073. Exaipitinc ADVERTISEMENTS, A. W. Loveland, 


ndon. 

13,074. Measurine the Humupity of the ATMOSPHERE, 
A. Heil, London. 

18,075. Suirtinc Drivina Bers, E. Edwards.—(Z. 
Balel, Germany. 

13,076. Drivinc Mecuanism of Cycies, &c., E. Wood, 
London. 

13,077. Stoves, 8. Wilson, London. 

13,078. Krrcuey Ranoegs, 8S. Wilson, London. 

13,079. Process for Makino Pavina Stones, A. Typlt, 
London. 

13,080. PropucING ARTIFICIAL MARBLE, &c., A. Typlt, 


ndaon. 

13,081. Plates for Seconpary Batrerigs, J. Pitkin, 
mdon. 

13,082. Carriace, &c., VENTILATORS, E. T. Hayman, 
mdon. 

13,083. Brarpinc Macuiye, A. M. Clark.—(C. Rafftoer, 

Germany, and C, H. Schott, United States.) 
13,084. InksTaNnps, G. R. Weed and A. M. Mitchell, 


ndon. 
13,085. Startinc Enoives, W. D. and S. Priestman, 
ndon. 
13,086. CoLLapstBLE Heaps for Roap Veuicies, G. 8. 
Thompson, London. 
13,087. SMOKE - CONSUMING Herbst, 
London. 
13,088. WHEELS and Tires of Cycies, M. Svagrovsky, 


Furnaces, E. 


mdon, 

18,089. Castinc the TeetH on GEAR WHEELS, 8. E. 
Maxwell, London. 

13,090. Macutnes for Makino Nalzs, W. M. Severance, 
London. 

13,091. Burtat Cases, J. A. Lakin, London. 

13,092. Fountain Pens, W. A. Leary and J. R. 
Callahan, London. 

13,093. Nut-Lockxs, H. H. Lake.—(B. Porter, United 
States.) 

13,094. Neckties, T. C. Robinson, London. 

13,095. MemMoRANDUM Biocks and Paps, G. W. Brown, 
London. 

18,096. Dust-proor Hat and UMBRELLA CaBINet, T. M. 

lis, London. 

13,097. Ain Motor, V, I. Feeny.—(The Foulkes Accelera- 
ting Company, United States.) 

13,098. Rotiinc Mitts, A. Raze, London. 

13,099. Recutatina CARRIAGE BALANCE Bocks, T, A. 
Witham, London. 
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13,100. Ferru.e, C. Binks, York. 
—— of Winpinc Dynamos, D. Urquhart, 
mdon. 

13,102. WrreE-MaTTREss Bepsteaps, L. H. Brierley, 
Birming! . 

13,103. Raisinc and Lowerina Wrxpows, A. Sander- 
son, Sheffield. 

13,104. Pweumatic Tires for Cycies, J. W. Dunn, 
Stoke-on-Trent. 

13,105. Furnace Stoker, B. D. Healey, Preston. 

13,106. Hark Curiina Appiiances, E. Linnett, Bir- 


mingham. 

13,107. Cycre Sappie Cuiips, D. A. Martin, Bir- 
mingham. 

13,108. Tires, H. E. N. Mason and W. H. Peters, Bir- 


min, 

13,108" Dove.tine Yarns, L. Hargreaves and T. Gordon, 
Accrington. 

13,110. Lusricatinc Apparatus, W. Vallance, Over- 
town-by-Wishaw, N.B. 

13,111. Traverse Motion of Dynamos, &c., J. Pease, 
Yorkshire. 

18,112. Pweumatic Tire Repairer, J. J. B. Jones- 
Parry, Dublin. 

13,113. SuHuTtLeE Box Swetis of Looms, R. Slack, 
Manchester. 

13,114. Construction of Eyevets, R. Whitaker, Bir- 
mingham. 

13,115. Firre-escape, C. P. Mitchell, Keighley. 

13,116. Piasterinc WALLS, J. C. Sellars, Liverpool. 

13,117. Propuction of CuHromium, A. Sternberg and 
A. Deutsch, Manchester. 

13,118. Dryino CyLinper Supports, J. J. Sumner, 
Manchester. 

13,119. PuasTERER’s, &c., MouLp Runyer, E. Main, 
Leicester. 

13,120. Sewinc Neep.es, W. P. Thompson.—(H. A. 
Blanchard, United States.) 

13,121. Loom SuuttLe Guarps, E. Smith, Bradford. 

13,122. Tramway Switch ApvusTerR, J. J. Carter, 
Dublin. 

13,123. MovaBLe Iron or Sreet Ram, J. B. Herbert, 
Suffolk. 


13,124. Broocu Prix Jornts, J. Grove, Birmingham. 

13,125. AppLiances for Butrer-makina, F. T. Bond, 
London. 

13,126. Apparatus for Propucina Gas, W. Young, 


jasgow. 

13,127. CuemicaL Hanpsi11s, T. P. Jary, London. 
13,128. Securinc Pyeumatic Covers to Rims, T. Ash, 
a Walsall, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


496,420, Se.r-actinc Tap Heap, S. D. Leland, Hol- 
yoke, Mass.—Filed April 2nd, 1892. 

Claim.—(1) The self-acting tap head herein described 

consisting of an upper member having at its lower 





end downwardly projecting lugs, and a lower member 
having at its upper end 


ly movable dogs adapted 





———<—<—<—== 
to be engaged by said lugs on the upper member 
to be wine from said engagement, a vertican! 
movable cam block located within said lower membey 
and having positive engagement with said q 
whereby movement of the former will be transmitted 
to the latter, a tap carried by said lower member, anq 
a — device carried by said tap in position to 
engage the material in which the tap is operating gs 
the latter ane the bottom of the surface to hg 
tapped, said gravity device at its upper end abutting 
against said cam block, combined and operating sy): 
stantially as and for the purpose described. (2) In the 
self-acting tap head herein described, member 
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having the transverse opening l3 therein and having 
dogs 48 located within said opening and adapted to 
have free movement therein, said dogs having the 
slots or grooves 6 therein, in combination with Sock 
5 located within a central bore in said member, said 
blocks being composed of the ends 4 united by stem 3, 
and having the inclined ribs 5 projecting from opposite 
sides of said stem within the grooves in said dogs, 
spring 6 and stop screw U7 arranged and operating 
substantially as described. (3) In a tap head, member 
A having lugs a? in combination with member B 
having dogs 48 and cam block 15, said dogs being pro- 
vided with the detachable bearing plates 7, substanti- 
ally as described. 


496,433. Pirtar Crane, W. H. Morgan, Alliance, 
Ohio.—Filed June 18th, 1892. 

Claim.—(1) In a jib crane, the combination with a 
stationary pillar or standard, and a jib bearing against 
said pillar or standard at or near its base and attached 
to said pillar of standard at a point above its base, of 
an electric motor on the jib, gearing connecting said 
motor with the winding drum, a conductor and 
sliding contacts between said motor and conductor, 
substantially as set forth. (2) In a jib crane, the 
combination with a post or standard, an electric 
conductor, and stationary contacts connected with 
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said conductor, of a cap loosely mounted on the post 
or standard, a box carried by said cap, contacts 
carried by said box, a jib supported by said cap and 
electric motor carried by said ib. (3) In a jib crane, 
the combination with a stationary post and stationary 
contacts located above the post, of a movable cap 
mounted on the post and carrying contacts, the latter 
bearing against the stationary contacts, a jib, stay 
rods connecting the jib and cap, and a motor carried 
by the jib, substantially as set forth. 


496,456, CommuTator ror DYNAMO-ELECTRIC Ma- 
CHINES, E. Thomson, Swampscott, Mass, — Filed 
December 2nd, 1891, 

Claim.—(1) The combination with the commutator 
and the armature connection therefrom of a mass of 
magnetic material in inductive relation to such con- 
nection. (2) The combination with the commutator, 
and its armature connections, of a mass of magnetic 
material in inductive relation to such connection. (3) 
The combination with the commutator, and its con- 
nections, of the laminated mass of magnetic material 
in inductive relation to such connections. (4) The 
combination with the commutator and its connections, 
of the mass of magnetic material having perforations 


| aesse) 


Ce 
































through which such connections pass. (5) The com- 
bination with a single armature lead, of two or more 
sub-leads therefrom, separate insulated commutator 
segments connected respectively to such sub-leads, 
and two or mure brushes bearing respectively on such 
segments. (6) The combination with a single arma- 
ture lead, of two or more separate insulated commu- 
tator segments lying in the same axial plane and 
connected with said lead. (7) A commutator com- 
posed of two or more sets of separate insulated 
segments, the corresponding segment in each set 
lying in the same axial ‘plane. 6) The combination 
with a single armature lead, of two or more sub-leads 
therefrom, each having a portion of large self-induc- 
tion, separate insulated commutator segments ccn- 
nected respectively to such sub-leads, and brushes 
bearing on such segments, 
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THE CHICAGO EXHIBITION. —THE UNITED 
STATES COAST AND GEODETIC SURVEY. 


(From our Special Commissioner.) 
Curcaao, Juty 87a, 1893. 


Tye excellent work done by this Government depart- 
ment has long been known and appreciated by the sur- 
yeyors and scientific men of all countries. The depart- 
ment makes a very interesting exhibit in the United 
States Government Building. Of course it was imprac- 
ticable to spare from active service, or to transport to 
Chicago, the largest and finest instruments, but what is 
shown well illustrates the extensive nature and the refined 
character of the work done. The department is now under 
the general direction of Dr. T. C. Mendenhall, whose 
fame is widely spread in connection with his determina- 
tions of the force of gravity. Dr. Mendenhall has written 
a series of fourteen leaflets descriptive of the Exhibition, 
which are distributed to the public, and which, although 
popular in style and very condensed, still do as much as 
could well be done in the space to give to the layman an 
intelligent comprehension of the nature and methods of 
the work done by his department. This is assisted by 
the willing and intelligent explanations given by Mr. 
Colonna, the gentleman in charge of the exhibit, who has 
spent a lifetime in the practical work of the department 
in most of its various sections. 

There are two Survey Departments in the United 
States Government service. The Hydrographic Office 
is a section of the navy, and its duty is the survey of 
foreign ‘coasts and the reproduction and publication of 
charts produced by foreign Governments. On the other 
hand, the duties of the United States Coast and Geodetic 
Survey Office are confined to the Atlantic, Mexican 
Gulf, and Pacific coasts, and to the inland regions of the 
United States. Naval officers assist in the hydrographical 
work of this latter office, and the service of such officers 
on this work is ordinarily for three years. Besides 
these naval officers there are employed by this 
latter bureau between 50 and 60 civilian surveyors 
in the field, and a staff of about 135 men in the 
office work, including engravers and printers. It has 
under its command fifteen vessels of various sizes, eight 
of which are steamers, and the largest and most im- 
portant of which is the steamer Blake, which steamer is 
moored at the south pier on the Lake front as part of 
the Columbian Exposition. She is very finely fitted up for 
the special work she has to perform, which is to a large 
extent similar to that done by our own Challenger 
expedition. This steamer has 640 tons displacement, 
mean draught 11ft., length 160ft., and beam 26ft. 6in., with 
coal bunker capacity of 120 tons, and compound engines of 
250 indicated horse-power, cylinders 19,in., and 29%in. 
diameter by 30in. stroke. The crew consists of Captain 
Menz, seven officers, and thirty-fivemen. She is employed 
chiefly in taking soundings, both close in shore by means 
of running boat lines, and also in deep water, as well as in 
measuring and mapping currents, &c. She has done 
much work upon the Gulf Stream, and all along the 
United States Atlantic coast, as also in the Gulf of 
Mexico. The discrepancy allowed between intersection 
is ;ths of a foot in 15ft. depth, and 2ft. in depths of 
100ft. 

Her method of anchoring is especially interesting. A 
light anchor of little over 3 cwt. is ordinarily used, never 
more than 5 ewt.; and the officers explain that in very 
deep water the weight of the anchor is unimportant so 
long as it is heavy enough to drag down the cable 
to the bottom. In fact, it is in shallow water alone 
that a heavy anchor is needed. As is well known, 
the wave and current movements of the water extend to a 
comparatively small depth, except in special localities 
where deep undercurrents a are found. In 
anchoring in deep water, the cable really takes its hold 
upon the deep, quiet water by a frictional grip, the 
variations of pull due to waves, &c., not being trans- 
mitted at all to the anchor lying on the bottom, and 
there is thus no fear of dragging the anchors, the only 
risk being that of breaking the anchor hawser. The 
anchor hawser is a steel wire rope one inch in circum- 
ference only. This is paid out over a pulley slung at the 
end of a hard pine boom 13in. diameter at midlength, 
which projects about 15ft. over the bows, rising from the 
deck at an angle of somewhat over 40 deg. to the hori- 
zontal, there being fair-leader pulleys at heel of boom and 
abreast of reeling-in engine. The extremity of this boom 
is stayed to the foremast head by a tie-rod sloping 
upwards from the boom at an angle a little over 80 deg. 
from the horizontal. This tie is made elastic by inserting 
in its length a compression spring some 16ft. long, con- 
structed of a series of rubber buffer blocks with sheet 
iron washers between them. This spring may be 
compressed as much as OUft., shortening it to 11ft., 
and lengthening the tie-rod by the same amount. 
This allows the boom to “duck” towards the deck 
when the bow rises with the pitching of the ship. More 
accurately expressed, it allows the end of the boom to 
remain approximately motionless—that is, with a motion 
quite small compared to that of the bow—during the 
pitching. This enormously reduces the variation of strain 
on the anchor cable, and eliminates altogether violent 
jerks in that strain. Moreover, the modulus of elasticity 
of the 16ft. rubber spring is such that when the pull is 
greatest the angle assumed by the boom almost exactly 
bisects the angle between the sea end of the anchor line 
and the stay to the foremast, with the result that the 
thrust on the boom is directed almost accurately along 
its centre line, so that it is called on to act as a pure strut 
only, and not at all as a beam. After anchoring, the 
hawser is clamped, thus avoiding undue strain on the 
winch-head of the engine. 

All the deep-sea sounding is done by help of piano 
steel wire of No. 21 I.S.W.G., paid off a reel whose 
circumference is one fathom. Before descending, this 
Wire passes over a brass pulley, mounted on a spring 
sling on a frame fixed to the taffrail. The object 
of the spring sling is to indicate roughly the tension 





on the wire during hauling in, so that the man 
in charge of the hauling-in engine may slack off 
the speed immediately the tension approaches the 
limit giving risk of breakage. Although the circumfer- 
ence of the uncovered reel is exactly one fathom, its 
virtual circumference of course gradually increases as 
more wire is wound upon it, and the increase is very large, 
because no less than about 6000 fathoms are so wound on. 
As the depth is measured by counting the revolutions of 
this reel, a variable correction has to be applied to the 
reading of the counter. To determine these corrections 
—t.e., to calibrate the sounding-machine—the wire is from 
time to time paid out over a series of pulleys whose 
circumference is each exactly half a fathom, the wire 
being led from them to a capstan on deck. By com- 
paring the revolutions of the reel with those of the half- 
fathom pulleys all along the scale, the data are obtained 
for the plotting of a curve of corrections to be applied to 
the revolution-counter reading of the reel. This sounding 
machine is called the ‘ Sigsbee’” machine, after the 
name of its designer. It is a single modification of the 
original Thomson piano wire sounding tackle. In the 
Blake it is duplicated by the addition of a second reel 
carrying a stronger wire, to be used for suspending 
the current meter used in observing Gulf Stream 
currents. The weights employed are cast iron balls, 
which are always detached when striking the bottom, 
so as to leave the ball below on beginning to haul in. 
With this sounding apparatus are used cups, or bottles, 
for bringing up specimens of the water, or the mud, &c., 
at the bottom. These are of the ordinary well-known 
constructions, and the thermometer registering the tem- 
perature of any strata of water from which the hauling-in 
may be commenced is also of the usual tipping-over type. 
The Blake is also provided with two other sounding 
apparatus, in each of which the depth is measured by the 
water pressure, the pressure gauge sent down with the 
line automatically registering the highest pressure, that is 
the greatest depth reached. In one of these, the “ Bass- 
nett” rod, common air is used as the material of the 
pressure spring. The rod consists of two glass tubes, one 
inside the other, the inner open at both top and bottom 
ends, the outer closed at both top and bottom, closing the 
annular space between outer and inner tubes. Before 
immersion both inner tube and annular space are filled 
with air, but as the instrument descends the water enter- 
ing through the lower end of the inner tube compresses 
the air, and the maximum amount of the compression is 
shown on a scale by the quantity of water that has got 
over the upper edge of the inner tube, and has dropped 
into the annular space between the two tubes. This 
instrument can be used up to 100 fathoms. The other 
pressure sounder is the latest modification of the Si® 
William Thomson machine, in which the extension of a 
spiral steel spring is substituted for the compression of 
a plug of plastic metal. This latter form of pressure 
gauge sounder was invented by R. H. Smith, of Birming- 
ham, so far back as 1872, but was neither made nor 
patented by him, Dr. Carpenter assuring him that it 
would be of no use in connection with the Challenger 
Expedition. 

Current velocities at depths up to 300 fathoms have 
been measured from the Blake by the “Pillsbury” 
meter, the invention of Lieut. Pillsbury, U.S.N. This is 
a purely mechanical device, and requires hauling up to 
surface for each record. In addition to this there is 
also used a screw blade automatic registering current 
meter, designed by Messrs. E.S. Ritchie and E. E. Haskell, 
of the United States Government Service. The blades are 
in front inserted on a curved conical-pointed boss, be- 
hind which lies the hollow body tapering in fish-form back 
to the tail, where is attached a long four-winged rudder 
keeping the axis of the instrument fairly up against the 
current to be registered. The register of the revolutions 
of the boss and blades is transmitted electrically to the 
pilot-house on deck, where by throwing the counter into 
gear for 100 seconds, the velocity is obtained without 
hauling up, the instrument having been previously rated 
in known currents for 100 seconds period. The direction 
of the current is also at the same time electrically regis- 
tered. In the hollow body of the meter below water is 
mounted a magnetic needle ina box filled with oil, for the 
purpose of damping irregular and sudden movements. 
The angle between the axis of the meter and the needle is 
telegraphed to the pilot-house much the same as is em- 
ployed in ordinary needle telegraphy. The other fittings 
of the Blake for special work require no special men- 
tion. Suffice it to say that for this kind of workit is pro- 
bably the most completely equipped vessel afloat. 

In the United States Government Building is exhibited 
an autographic tide recorder, and a ‘Tide Predicting 
Machine,” 2.e., an harmonic integrator, which is a modifi- 
cation of Sir William Thomson’s for doing the same work. 
The harmonic elements are obtained from analysis of the 
autograph of the tide, these being principally four in 
number, depending on the daily rotation of the earth 
relatively to sun and moon, the monthly rotation of the 
moon round the earth, the yearly rotation of the earth 
round the sun, whereby its distance from the sun is 
varied, and the yearly variation of the sun's declination. 
These four elements are ‘“ entered ”’ in the tide-predicting 
machine by gearing together in the ratios obtained from 
the above analysis the four proper harmonic motions, the 
relative phases of these four motions being also regulated 
according to the data obtained from the autograph. Then 

y turning a small crank handle, an indicating pointer is 
gradually raised upon a vertical scale, while the hour and 
day are read off a pair of clock-face dials. The indicator 
rises to its maximum, corresponding to high tide, and 
then slowly descends. By continuing this operation the 
times of high and low water for any desired period are 
rapidly read off and tabulated for printing and publi- 
cation. 

The various charts and maps issued by the Department 
are fully illustrated by samples, and by an interesting 
series which shows all the various stages of the process 
of produeing one of these charts, copper-plate engravings 
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district in Columbia, near Washington, in which the 
increasing elevations corresponding to successive contours 
are formed by successive layers of thin cardboard cut to 
the contour outline. In this model the vertical and 
horizontal scales are the same—namely, ;55,—and the 
object of exhibiting it is to correct the grossly exaggerated 
ideas that are common as regards the relative magnitude 
of mountain heights. A very fine and extremely instruc- 
tive model, built on the same plan and by the same 
method, represents the whole of the United States and 
the Pacific Coast up to Alaska to a horizontal and vertical 
scale of one-millionth. This model gives the proper cur- 
vature to every part of the surface, and thus forms a 
portion of a spheroid of about 42ft. in diameter. Each 
extra 1000ft. in elevation is represented by a new layer 
of cardboard 0°012in. thick (rather less than ,yin.). Thus 
the highest point of the Rockies, Mount St. Elias, 18,000it. 
above sea level, stands above the general surface of this 
instructive globe only 18 x ‘(012=0°216in., or little more 
than lin. All the various mountain chains appear mere 
roughnesses on the surface of the paper, and are, in fact, 
invisible at a few feet distance from the model :—2sin. 
height on this model would represent the whole depth 
of our terrestrial atmosphere. On this model also is 
plotted in red lines the whole of the primary triangulation 
work done by the Geodetic Survey. This extends down 
the Atlantic Coast and right across the Continent, about 
the thirty-ninth parallel of latitude. It is interesting to 
note how the length of the lines and the size of the 
triangles increase in going westwards off the prairies on 
to the mountainous regions. This is due to two causes; 
first, the isolated elevations make signals visible at a 
greater distance without regard to atmospheric condition ; 
and second, the extraordinary clearness of the air on the 
High Rockies, as in other high mountainous regions, 
increases the penetrating power of the telescope enor- 
mously. The longest line observed is 192 miles, namely, 
from Mount Helena to Mount Shasta, in California, this 
line having been observed by Mr. Colonna. Those 
Englishmen who do no$ travel abroad have evidence of 
this wonderful clearness of the mountainous Californian 
atmosphere in the very large and brilliantly clear photo- 
graphs of the Yosemite district, which are well known in 
England. 

Precise geodetic levelling has also been carried across 
the continent, following generally the line of the triangu- 
lation. In this work discrepancies of }in. per mile have 
been allowed; these discrepancies, however, as Dr. 
Mendenhall explains, mounting up only as the square 
root of the distance, so that they may be 2}in. in 100 
miles, or 7}in. in 900 miles. In this connection it is 
curious to find that the target travelling rod continues to 
be used in the Government service, and, the writer under- 
stands, also in private surveyors’ practice in the United 
States. The reading is actually taken from a divided 
brass scale-rod dovetailed into the side of the wooden rod, 
and temperature corrections for this brass rod are 
calculated. 

Some of the more interesting instruments exhibited 
may be shortly noticed. In 1866 the use of the metric 
system was made legal in the United States; and legal 
equivalents between its units and the customary units 
were issued. The metric system, however, is still very 
little used in either industry or commerce in the States. 
The various standard weights and measures displayed 
need no special mention, except a five-metre iron rod 
with the length defined by lines on nickel plugs. To com- 
pare other rods with this, first one and then the other is 
laid in a trough filled with melting ice, and the lines are 
observed by two microscopes mounted on independent 
fixed stands, and having micrometer transverse movement 
of the cross hairs. 

The base line rods for the primary triangulation are 
five metres in length, of round steel Zin. diameter, laid 
inside a brass tube in which it can move freely upon 
small transverse rollers inserted for this purpose. The 
ends of the rods are tipped with agate, one end being a 
slightly-curved knife edge, and the other a portion of a 
very flat sphere. The encasing brass tube is inserted in 
a wooden bar of a section about 8in. by 4in., and this 
prevents all but extremely slow variations of tempera- 
ture. The temperature is read off by two mercurial 
thermometers laid in the internal space close to the steel 
rod near either end. The rods are each laid upon tripod 
trestles, and levelled by means of double wedges on these 
trestles. At each end is mounted a small telescope for 
bringing the rod into correct alignment. There 
is also exhibited a double-rod base bar, the rods being of 
brass and iron laid side by side, and mounted as above. 
The difference between the results obtained by using the 
two metals is taken as a measure of the temperature, and 
affords data from which to calculate the correction to be 
applied to either measurement. As a two-metal ther- 
mometer is an unsatisfactory and untrustworthy instru- 
ment, this base rod is not likely to come into extensive 
use. Steel tape bases are also shown, and are used for 
the tertiary triangulation. 

A collection of instruments used in reconnaissance need 
only be mentioned. For topography the plane table is 
largely used, and two sizes, nicely made with telescope- 
alidades, are shown. This instrument is one that deserves 
to be much more used by English surveyors. It is freely 
used all over the European continent, but British con- 
servatism seems to be determined to refuse the assistance 
of one of the most convenient, rapid, and, for topo- 
graphical purposes, most accurate of all surveying instru- 
ments. Telemetric parallel cross hairs are inserted in the 
focus of the telescope ; and a corresponding staff, divided 
so that the smallest division means one metre distance, 
but so that this can readily be subdivided by the eye, 
goes along with the instrument. The United States 
topographical survey has covered an area of 37,400 square 
miles, and the scale adopted has generally been yo}q5- 

The geodetic triangulation and levelling instruments 
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placed in the exhibit include the following:—A 12in. 
repeating vertical circle, reading to 3in. by four verniers 
with a 2in. objective, of 18in. focus, made by Gambey, of 
Paris, in 1850; and a more modern 1lin. vertical circle— 
one quadrant only—which is levelled by help of two Sin. 
level tubes set parallel to each other, and which check 
each other. The scale on these tubes is divided into 
forty parts. There are two direction theodolites with 
20in. and 12in. circles. The latter is a fine modern 
instrument. It reads to seconds by means of three 
equidistant micrometer microscopes instead of verniers. 
This method of sub-division is now universally taking 
the place of the vernier. A pair of vertical parallel hairs 
in the focus of the microscope is moved by the micro- 
meter screw until they coincide with the nearest line on 
the main scale, and the motion is read off on the screw 
head, whose circumference may be divided into 10, 100, or 
60 parts. The telescope of this theodolite has a 2tin. 
objective, with 30in. focus. Two “setting circles” of 
din. diameter are mounted on either side of the telescope 
with level tubes l}in. long, by means of which the 
telescope can be set to the required elevation to 1’. The 
20in. theodolite is not furnished with setting circles. Its 
objective is 3in. in diameter, and has 36in. focus. It is 
of old design. 

An astronomical transit with 23in. objective, by 45}in. 
focal length, and power 90, with diagonal eyepiece, 
was made by Troughton and Simms, in 1848, and has 
been improved and practically re-made twice over in the 
Washington office in 1884 and 1892. It was used in 
primary longitude work prior to 1888, but is now super- 
seded by lighter patterns not exhibited. 

A meridian telescope, with 23in. by 3lin. objective 
and power 70, is used either as a transit or a zenith 
instrument. Its horizontal axis is 17}in. long, and a 
striding level tube of the same length is used. There is 
internal illumination from each end of the horizontal 
axis, and a micrometer eyepiece. Two 4in. setting 
circles, reading to 1’, with 3in. level tubes, are mounted 
on either side of the telescope. 

What is called a prismatic transit, made by Fauth and 
Co., from Government designs, is alsoshown. The tele- 
scope lies horizontally in bearings, permitting it to be 
rotated about its own axis. It has a prismatic objective 
—2in. by 23}in. focus, power 50—which deflects the light 
rays from the vertical meridian plane into the horizontal 
axis of the telescope. A setting circle, 6in. in diameter, 
is mounted on the telescope close to the eyepiece, the 
plane of the circle being at right angles to the telescope 
axis. To use this instrument the axis of the telescope 
must be very accurately levelled, for which purpose a 
15in. long striding level is used, and must also be placed 
very accurately due east and west, so that the light 
entering the prismatic objective centrally shall be 
accurately in the meridional plane. This instrument is 
meridionised by the ordinary methods. The internal 
illumination of the cross hairs enters through an aperture 
in the prism cap in the line of the telescope axis. This 
is a new design at present on trial, and so far it does not 
seem to meet with favour among those who use it. It 
can be used both as a transit and as a zenith instrument, 
the eyepiece being furnished with the usual micrometric 
cross motion. It has been actually used mostly for 
zenith observations. 

One of the finest instruments shown is a zenith tele- 
scope of 48in. focal length and 3}in. objective, giving a 
power of 100. It was originally made by Troughton 
and Simms in 1848, but was re-made in the Washington 
workshops in 1891. It is used for observing variations 
of latitude. The horizontal axis is 8in. long and the 
internal illumination is through it. The horizontal 
circle is 12in. diameter divided to 20’ and reading to 1’ 
by three verniers. The vertical circle, of which there is 
one quadrant only,is llin. diameter. Both direct and 
diagonal eyepieces are used, and the micrometer move- 
ment is geared so as to enable one-thousandth part of 
the pitch of the screw thread to be read off. 

There are many other instruments exhibited, such as 
heliotropes, &c. &c., all connected with the work of the 
Survey Department. What has been written here is 
enough to indicate that the exhibit is one of high interest, 
and well worthy of detailed study by those engaged in 
this class of work or in any work of a cognate character. 
It is a pity, of course, that the exhibit could not have 
included the finest instruments possessed by the depart- 
ment, but this was obviously impracticable. That the 
work of the Department reaches a high standard of 
accuracy is illustrated by the fact that “in the triangu- 
lation between the Maryland and Georgia base lines, 
six hundred and two miles apart, the discrepancy was 
scarcely perceptible, being little over }in. in a thirty- 
mile line.” 








In order to enable Americans to appreciate the great 
development of the steamship, which borders on the marvellous, 
the Polytechnic says, we have only to make a few figures as to the 
possibility of propelling a vessel with oars at the calculated speed 
of the Campania. If it were possible to place 300 oars on each 
side, making 600 oars altogether, each worked by three men, there 
would be 1800 men at work at one time. As they could not work 
continuously for twenty-four hours, but only for a total of eight 
hours each man, divided into four-hour watches, it would be 
necessary to have a crew of 5400 men alone to man the oars, If 
six men could develope one horse-power, the total horse-power 
developed by the 600 oars handled by 1800 men would be but 300, 
as against 30,000 in the Campaaia, or the same power would require 
the employment of 180,000 oars and a crew of 558,000 men to 
noche them. The first steamer built by the Cunard Company 
was the Britannia, which was launched February 5th, 1840, or 
fifty-three years ago. She was built of wood, by Robert Duncan, 
at Port Glasgow, her length being 207ft.; breadth, 344ft.; depth, 
224ft.; tonnage, 1156; passengers carried, 115; cargo, 224 tons. 
The engines, by Robert Napier, were side levers, with two 
cylinders, 72in. diameter by 82in. stroke of piston, driving paddle- 
wheels 28}ft. diameter. Steam of 20 1b. pressure was provided by 
four flue boilers, with twelve furnaces, which consumed 38 tons of 
coal per diem. The speed of the vessel was 84 knots, with the 
engine developing 710 indicated horse-power ; coal consumption, 
over 5]b. per indicated horse-power; time in making voyage, 
fourteen days, 





, ELECTRICAL ENGINEERING AT THE CHICAGO 


EXHIBITION. 
(From our Special Commissioner.) 
CHICAGO, JUNE 2ZorTH, 1893, 


One section of the exhibit of the General Electric 
Company in the Electricity Building is devoted to mining 
and pumping apparatus. Fig. 1 herewith, represents 
the largest combined motor and pump exhibited by this 
firm. Current is brought from the Machinery Hall 
through the Edison three-wire system tubes I previously 
described, and is used to drive various types of motors in 
this section. The particular motor shown in Fig. 1 is 
supplied with current at 220 volts, and runs at the slow 


vertical line with the suction-pipe, the horizontal pipe 
joins the vertical suction at the base of this air vessel, 
Besides this, there are two other small air vessels upon 
the pump itself and also three spring-cushion relief valves, 

To the left in Fig. 1 will be seen the switch-board 
carrying the apparatus for controlling the motor, the 
switches being in the centre, and the adjustable resist. 
ance switch at the bottom; the actual resistance coils are 
enclosed in a fire-proof case seen at the right-hand bottom 
corner. The water lifted from the tank is passed along a 
horizontal pipe to a Pelton water-wheel, 30in. in diameter, 
and running at 720 revolutions per minute. This wheel] 
drives a three-phase generator capable of working up to 














Fig. 1—COMPOUND MOTOR AND PUMP 


speed of 275 revolutions per minute. The armature is 
one of the ironclad Gramme ring type, the cross section 
. of the outside being as shown in 

Fig. 2 Fig. 2. The core is bored with 
a holes A A, and slots are cut into 
As A these holes from outside. The arma- 
ture windings are, of course, well 

insulated from the core. The motor is shunt wound, and 
has six poles all wound in series with one another. Upon 
the commutator are six sets of two brushes in each set, 
and these are connected to two gun-metal rings, which 
take off the current. The field magnet frame is of cast 
iron, and the method of attaching the pole pieces to this 





' 





Fig. 4 -ELECTRIC 
frame has been already described in detail when I noticed 
the large machines in the Machinery Hall. It will be 
observed that the bed-plate of this motor is bolted direct 
to the bed of the pump. There is, however, insulation 
between the actual motor and its own bed-plate. A cross 
shaft carries a raw-hide pinion, which gears into 
the driving-wheel of the pump, the relative speed 
of pinion and wheel being 6 to 1. The pump is of 
the three-throw double-acting type, built specially for 
mining work and capable of delivering 450 gallons 
of water per minute to a height of 650ft. The pump 
and the rams are of gun-metal, although the body 
of the pump appears to the visitor to be merely cast iron, 
as it is painted slate colour. This pump draws water 
from a tank 16ft. diameter and 14ft. deep, and the vertical | 
suction-pipe is provided with an air vessel in a direct | 





Ne haa 


60 kilowatts. This machine has ten poles, and its con- 
struction is similar to the ordinary are-light machine 
built by the same makers, except that in the present 
case three simple collector rings are fixed upon the 
armature shaft. It is, in fact, an ordinary alternator 
coupled up to give three-phase currents. According to 
the speed, it will supply current at from 800 to 500 volts 
potential. The field. is excited by a small direct current 


| machine capable of supplying 110 ampéres at 120 volts, 
| driven by belting from a pulley upon the shaft of the 
| three-phase machine. 


The three leads are led off to three step-up transformers, 
of which I am not yet able to give details, and here the 





WINDING ENGINE 


pressure is transformed from 300 volts to 6000 volts, or 
from 500 volts to 10,000 volts ; the 
current is then led to two step- 

AAs down transformers a few yards 
199% © away at the other side of the stand, 
and here the potential is trans- 
formed down from the _high- 
pressure to a pressure of 110 to 180 
A Bl c volts, according to the potential 
__ produced at the generator. The 

| Q Q $ é $ three wires are now carried 
— to a switch- board, and six 

special single carbon arc lamps are fed, while upon another 
rack are fixed 270 incandescent lamps of 16-candle power 
each, and these are wired as shown in Fig.8and8a. This is 
known as the Y connection, and merely results from the 


Fig. 3 
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fact that there is the same potential difference between | The three leads are led up to a triple switch placed on, gearing, which runs in a closed case filled with heavy oil. 
A and B, B and C, and A and C respectively. The three- | top of the machine, and this switch is closed first at The winding drum is provided in the usual way with a 


g; the coils at the right side are in series with the powerful strap brake. This motor will develope 15-horse 
doing various work, and one of these is shown in Fig. 4. | motor to avoid the liability to excessive currents while | power. Another motor is a more recent form of the 
three-phase type, and is without brushesaltogether. Avery 
simple method of putting resistance in circuit at starting is 
employed, and this consists of a circular gun-metal sleeve 
sliding on the armature shaft; this sleeve is caused to 
enter and break contact with copper contact strips by 
means of a small hand-lever and fork. The copper 
contact strips are fixed to the armature, and are connected 
with resistance coils. I was, however, informed that 
this type of motor would start with hardly any resistance 
| in circuit. This machine is used to drive by means of 
belting a drill current generator; this gives a pulsating 
current such as is shown in Fig. 
Fig: 5 5, and is used in the diamond 
drills of the latest pattern made by 
he i as" the General Electric Company. 
| Upon the commutator of this 
dynamo are two sets of rotating brushes, each set con- 
sisting of a diverging pair of brushes, the inner brush 
pressing upon the exterior of the commutator and the 
outer brush pressing upon the interior of the fixed ring, 
which carries the current off to the drills. This same 
machine can also be used as a dynamotor ; direct current 
can be used to drive it, and a pulsating current be 
obtained from it. But at present it is merely driven by 
belting. A triple pump of the Gould type is also exhibited 
at this stand, and is driven by a shunt-wound motor of 
| the Thomson-Houston type, taking current at 220 volts 
| and developing 15-horse power. Raw-hide pinions appear 
| to find great favour, for all such connections as those 
| between motors and pumps. 
| Upon this page, is illustrated the exhibit of F. Schichau, 
| of Elbing in Prussia. The larger engine is a very fine 
| specimen of German work. It is a triple expansion con- 
| densing engine, with cylinders respectively 22-83in., 
| 87°48in. and 57°13in. diameter, and with a stroke of 
27°58in., and is intended to work with a steam préssure 
| of 180 lb. per square inch. At present only about 120 Ib. 
is obtainable in the Exhibition, so that although rated as 
1000-horse-power, at 100 revolutions the output is not now 
so large. It will be observed that the cylinders are not 
| carried upon any cast iron pillars, but are borne solely 
Fig. 14—COMPOUND ENGINE BY THE LAKE ERIE ENGINEERING COMPANY, BUFFALO, N.Y. | upon the wrought iron pillars which are tied together by 
| cross stays, and held by nuts. This gives the engine a 
It is somewhat difficult to give details of this three-phase | the armature is standing, but the switch seen above the | light appearance, butit is a question whether the moving 
work, as the exhibitors appear to wish to keep the | resistance coils at the right is closed as soon as the/| parts are so easy to get at as when the cylinders are 
designs as secret as possible. This particular motor has | armature has reached its proper speed, and this action | carried upon box castings at the back. The air pump 
& rotary armature and stationary field magnets, but is | cuts the resistance coils out of circuit. | and jet condenser are placed at the back of the engine. 
not of the most recent type, as it is provided with brushes. | The motor drives the winding drum through tooth | The piston-rods are carried through the top -eovers, and 


phase current is also supplied to a number of motors | starting ; 
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the whole engine is very well finished. The valve motion 
upon the high-pressure cylinder is of the Rider piston- 
valve type, and those of the intermediate and low-pressure 
cylinders are of the Allen or Trick type. The governor 
is a special form of the weighted centrifugal class made 
by Messrs. Steinle and Hartung of Quedlinburg, Germany. 
This engine is coupled direct to a very fine direct 
current dynamo, built by Messrs. Siemens and Halske, 
of Berlin. This firm has recently opened works 
in Chicago, but the particular machine I am describing 
was made in Germany, and is similar in type to those 
shown by this firm at Frankfort-on-the-Maine in 1891. 
The field magnets are stationary and entirely inside the 
armature, which is merely a ring carried upon a strong 
star-shaped casting. The brushes collect the current 
from the bars of the armature themselves. There are 
ten poles, which are shunt wound, all the poles being 
connected in series. There are ten sets of brushes upon 
the commutator, each set consisting of three separate 
brushes. The brushes are all controlled together as to 
lead by one hand wheel, and all are lifted off the com- 
mutator by means of a single lever. The output of the 
machine is 1400 ampéres at 500 volts, and the capacity is 
rated at 10,000 lamps of 16-candle power. The armature 
itself is 11ft. diameter outside; the bar connections 
upon the machines are of copper tin-plated. This 
machine is used to supply current for working various 
motors in the Machinery Hall, and also feeds are lamps 
in series. Part of the current is transformed down to 
110 volts by means of a dynamotor, and is used to 
supply a number of incandescent lamps to the Machinery 
Hall. 


The small engine in the illustration is of exactly the 
same general design as the larger one, and has cylinders 
of 11-7in., 19-1lin. and 37-05in. diameter respectively. 
With a stroke of 13°65in. it transmits power through eight 
ropes to the main shafting and drives part of the 
machinery exhibited in the German section. The output 
of this engine with 180 lb. steam pressure at 150 revolu- 
tions is 200 indicated horse-power. The firm of F. Schichau 
also exhibit:various models of torpedo boats, one of which, 
called the “Adler,” was built in 1889. The original is 
137°76ft. in length, and developes 4200 indicated horse- 
power : it is said to be the fastest steamer in the world, 
having made a speed of 27-4 knots on the trial run. 

Upon page 3 of your issue of July 7th, I described the 
telephone switchboard made by the Western Electric 
Company, of Chicago, for the Chicago Telephone Com- 
pany, and installed in the exhibit of the American Bell 
Telephone Company. The exhibits are housed in a 
classic building. It is a structure of 103ft. long by 67ft. 
wide inside the Electricity Building, and directly opposite 
to the main entrance opening upon the Plaza. its in- 
terior is approached by a broad flight of steps, and 
through a portico of Ionic columns the visitor enters an 
open court surrounded on all sides by peristyles of Ionic 
columns with domed corner rooms, which are used as 
offices for the members of the staff. Mr. Hovey, the 
representative of the company, very kindly furnished 
ine with data covering the whole exhibit. At the rear of 
the atrium is a large domed temple of sufficient size to 
accommodate nearly 100 persons. The rotunda in the 
the centre is 24ft. diameter, and is formed by eight Ionic 
columns 14ft. high, surmounted by an ornamental en- 
tablature and the dome itself. The exit from the build- 
ing is through a peristyle and portico of similar design 
to that of the entrance. In the west peristyle is 
the operating switchboard of the Chicago Telephone 
Company’s World’s Fair Exchange. All the 800 sub- 
scribers of the Worlds Fair are connected with it by 
circuits which have both a metallic bed and a metallic 
return. The public are permitted to watch the operators, 
all of whom are girls, and it was found that the manipu- 
lation of the various circuits created so much interest 
among the numerous visitors, that they crowded upon 
the operators, and rendered it impossible for them to 
work properly. This difficulty has, however, now been 
obviated by an alteration in the structure of the building 
at that side, allowing much more room for visitors to 
pass along. At the southern end of the peristyle is an 
illuminated manhole, which is a duplicate of those 
actually in use at the Chicago city offices. For further 
details, I must refer readers to the article cited above. 
Upon the switchboard proper the first part is the trunk- 
line section, and here are received calls from the other 
exchanges in the city of Chicago; the remaining sections 
are occupied by the connections for the World’s Fair sub- 
scribers. The length of the entire board is about one- 
eighth of that of the switchboard in the main office in 
Chicago. On the wall of the temple opposite to the 
switchboard are a number of photographs of switch- 
boards in large exchanges, and in the centre a photograph 
of one of the earliest boards ever used in telephone 
service. At the rear of the temple, on the east side, is 
the long-distance telephone booth. Every afternoon, 
between three and five o’clock, this is connected with 
one of the offices of the company in New York, and 
visitors may hold brief conversations with an operator 
who is there for the purpose. I found that there was a 
good deal of disturbance on the line when I spoke to 
New York upon the wire, but I was informed that in the 
neighbourhood of Pittsburgh, where the line passes, mag- 
netic disturbances are very frequent, and these affect the 
working of the long-distance line. The service was, 
however, a great deal better than on some of the short 
distance lines in London. Near the booth is hung a map 
showing the long-distance lines, and a series of photo- 
graphs show the outdoor construction. In the east peri- 
style, in three double show-cases, is a historical exhibit 
of telephones, and the earlier instruments are specially 
interesting. Among them I observed the instrument 
exhibited by Professor Bell at the Centennial Exhibition 
of 1876, and they are the first telephones which were 
publicly used there. a 

Upon the walls are large diagrams, giving statistics, 
illustrating the growth of telephony in the United States. 
One must be impressed by the fact that fifteen years ago 





little or no commercial use was made of the telephone, 
while to-day in such a city as Chicago it seems absolutely 
indispensable. A diver’s suit is also shown, to the helmet 
of which a transmitter and receiver have been fitted ; it 
is connected by a tube and rope with the other end of the 
peristyle, where the boat instruments, used in connection 
with the diver’s suit, are placed. The tube supplies the 
diver with air, and the two telephone wires pass inside 
this tube. The Bell Telephone Company has been 
sensible enough to have descriptive cards neatly printed 
and placed upon the exhibits in the various cases so that 














Fig. €—Bell’s Centennial Telephone 


the visitor is easily able to satisfy his curiosity. Outside 
the line of columns is a switchboard with an operator, and 
with this apparatus are connected a number of instru- 
ments specially designed for hotel use, and these are in 
operation throughout the building. At each end of the peri- 

















Fig. 7—Diagram of Connections 


style upon the wall will be found instruments known as 
office and factory telephones. Each has an automatic 
switch, and may be connected with any other instrument 
without the intervention of a switchboard. Four of these 
instruments are in operation in the building. At the 








Fig. 8—Hand Telephone 


north end of the temple are four sectional diagrams show- 
ing Professor Bell's principal instruments, and at the south 
end are drawings of four typical transmitters. I repro- 
duce these in Figs. 6, 7, 8, 9, 10, 11, 12, and 13, but 
this is not the place to enter into a lengthy description of 
the various types. 






































Fig. 9 -Bell's Box Telephone 


Inside the temple upon a pedestal is a very sensitive 
transmitter, which is capable of taking up words spoken 
in a very low tone of voice in any part of the temple. 
The person listening in a room near by answers in a low 
tone through the loud-speaking receivers, which hang in 








10—Edison Carbon Telephone 


Fig. 
the temple over the transmitter previously mentioned. 
The sound is so magnified that it fills the whole temple 
and can be distinctly heard by all present. 

One section of the General Electric Company’s exhibit 
in the Electricity Building is devoted to isolated plants ; 
that is to say, to combinations specially suitable for light- 
ing detached premises. I have had a special photograph 





taken of one of these sets which has some novel features, 
and from this the cut—Fig. 14, page 57—has been made, 
The engine is of the Williams type, and was built by the 
Lake Erie Engineering Company, of Buffalo, New York, 
This firm makes engines of this class in many different 
sizes, that in Fig. 14 being known as Class D. The engines 
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Fig. 15—Connections of Dynamos 

are made condensing or non-condensing, according to the 
requirements of the customer—this particular example 
being non-condensing. The high-pressure cylinder is 
8}in. diameter, and the low-pressure 164in. diameter, 
while the stroke is 14in. The height over all is 8ft. 10in.; 
the height from ground line to centre of shaft, 2ft. 6in.; 
thickness of bed-plate, 7in.; length of bed, 7ft. 5in.; 
width of bed, 5ft. 9in. The fly-wheel is placed between 


—WOEST] Ray 












Ad. 


YY, 














UYU) 


~~ 





Fig. "—Berliner Microphone Fig. 12—Blake Transmitter 
the high and low-pressure engines, and the governor is 
inside the pulley, overhung at the end of the shaft. Asa 
much larger specimen of the same design is at work in 
the power-house of the Intramural Electric Railway, I 


shall defer my description of details until I deal with 











15—Long Distance Transmitter 


Fig. 


the generating plant for the railway. As no steam is 
allowed in the Electricity Building, it is not possible to 
work the engine; but the dynamo will shortly be used as 
a motor, in order to show the set in motion. 

The engine skaft is direct coupled to the armature 
shaft of the dynamo, which is a multipolar direct current 
generator of the general electric type. There are six 
poles in the field, and these are of mild steel, attached to 
the cast iron frame by means of screws, and retained in 
position by cross keys, as previously explained when I 
dealt with the plant in the Machinery Hall. The field 
magnets are compound wound; the whole of the spools 
being exact duplicates, but reversed in their connections, 
so that the beginnings of two neighbouring coils are 
attached together, and the two ends of the next pair 
together also. The machine is rated as 75 kilowatts, and 
developes 110 volts. The armature is of the ironclad 
type, the core being of sheet iron. The windings consist 
of copper bars. Theoutside diameter of the armature 1s 
39in., and of the commutator 25in. There are twelve 
brushes made of German silver to diminish sparking, and 
these are arranged in six groups of two. Each alternate 
brush is connected to one of two copper rings from 
which the leads run to the switchboard. The machine 
is intended for incandescent lighting only, and gives 110 
volts at no load, and is overcompounded to give 116 volts 
at a full load of 650 ampéres. In this design it is 
perfectly easy to regulate the percentage of over-com- 
pounding, as a crimped flat ribbon of German silver is 
inserted, as shown on the series coil, and the length of 
this ribbon is adjusted to give 20 per cent. or 10 per cent. 
of over-compounding as may be required. This ribbon 
can be easily seen in Fig. 14 at the end of the machine. 
All the brushes can be regulated at once, and the arma- 
ture can be readily examined by lifting off the top half of 
the field magnet frame, after taking out the bolts. 

Besides this set, the General Electric Company shows 
one of its own build, which consists of a triple expan- 
sion engine running at 300 revolutions per minute, and 
driving a 25-kilowatt multipolar generator coupled direct 
to each end of the shaft. ‘The bed-plate of the engine 1s 
6ft. lin. long, and the floor space occupied by the com- 
plete set is only 11ft. lin. by 4ft. 2in. The dynamos are 
compounded similarly to that already described, and all 
the details ane similar. A wooden packing jin. thick is 
inserted between the dynamos and the bed-plate to 
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diminish jar, and the engine glands are so made that 
when one of the gland nuts is tightened up it turns a 
pinion which drives a wheel upon the gland and so actuates 
the other gland nuts, thus ensuring equal pressure all 
round. 

An Edison compound wound machine is also ex- 
hibited, which developes 125 volts and 160 ampéres at 
1400 revolutions per minute. This 
machine is provided with an 
equalising device, so that when 
two machines are wurked in parallel 
the pressure will be kept constant 
in both. These connections are 
made as shown in Fig. 15. Besides 
these dynamos, various Thomson- 
Houston machines are shown, but 
I shall allude to similar machines 
at another part of the Exhibition, so will not enter into 
detail here. 

In a previous article I described one of the types of 
motors and one of the street cars at the exhibit of the 
Westinghouse Company in the Electricity building, and 
referred to a type of truck supported upon three points. 
This truck I am now able to illustrate through the 
courtesy of the makers, the Sheffield Car Company, of 
Three Rivers, Michigan. It is described by them as an 
* equalising electric motor truck,” and one specimen is 
on view in the Transportation building, while another is 
fitted with a pair of Westinghouse motors and shown in 
the Electricity building at the Westinghouse Company's 
stand. As I have already pointed out, the electrical 
companies do not manufacture cars or trucks—in fact, 
car-building, truck-building, and motor building are all 
usually separate businesses. The Sheffield Company, 
however, manufacture light cars of all kinds. Fig. 16 
represents the truck shown in the Electricity building. 
It will be observed that the load does not come directly 
upon the axle-box, but is applied through a system of 
levers. A shoe is fixed at each end of the side frame, 
which supports the car body and provides a hold for the 
end of the lever, which rests upon the top of the axle-box, 
and between the box and the shoe two spiral springs are 
placed underneath, and a fork-ended rod pulls in the 
contrary direction and is provided with india-rubber 
washers to take the jar. The end of the lever distant 
from the shoe is linked on to a common equalising bar, 
pivotted under the rigid cross frame of the truck so 
that the weight of half the car body and contents is 
equalised upon the axle-boxes. At the other side of the 
truck there is no equalising bar, but each of the links 
from the ends of the levers is attached directly to a 
pin in the frame. There is thus a three-point sus- 
pension, which is said to result in easy motion even over 
a very rough track. In the United States the weight of 
rail used upon electric roads has been increased from 
time to time, until it is now, I am told, heavier than for 
steam traction. The makers of this truck claim that 
their arrangement lessens the weight of the blows received 
by the rail, and therefore adds to the life of the motors. 
They point out that it has been found necessary to 
equalise the weight upon the axle-boxes of locomotives in 
a similar way, and that the electric car machinery is 
more delicate than the parts of a locomotive. Fig. 17 is a 
different pattern shown in the Transportation building. 
It will be seen that there is here also a three-point sus- 
pension. At one end of the truck each axle-box is provided 
with a bent lever, and the weight is taken upon the spiral 
springs. While at the other end an equalising bar is 
used and the load put on at a single point; this truck is 
intended for both single and double reduction motors, 
and in my opinion the construction is superior to that 
first described, as it is symmetrical about the centre 
line of motion of the car. The wheels are of 
chilled cast-iron and are ground to a perfect match 
in circumference, after having been pressed upon the 
axle, so that the wheels are perfectly paired. I was 
informed that cars 32ft. long over all are being carried 
upon a 6ft. 6in. wheel base, and are as steady as steam 
cars. I have, however, had no opportunity for testing 
this while here. The frames of the truck shown in Fig. 16 
are pressed to form by hydraulic power. 

At the adjoining stand of the General Electric Com- 
pany, various types of car trucks are shown. One of the 
finest is a radial truck built by the Robinson Electric 
Truck and Supply Company, of Boston, Mass. This 
truck is illustrated in Fig. 18, and upon this page are given 
three line drawings, showing a plan and a side elevation 
on a straight piece of track, and also a view of the truck 
upon a curve. It is obvious that the axles adjust them- 
selves to an exact radial position upon the curve, and 
that therefore the binding and grinding action, so well- 
known with rigid wheel bases, is avoided. With rigid 
wheel bases the distance between centres of the axles is 
very limited, and must be so to enable the car to pass 
round curves of small radius. The car body must there- 
fore lap over the truck at each end to a considerable 
extent, and a rocking action is often set up when the car 
isin motion. The design of these trucks appears to me 
to be extremely good, and the separate parts seem well 
tied together. By the kindness of Mr. Wm. Robinson, 
general manager, I have been supplied with the dia- 
grams shown on this page. The explanation of the 
various figures is given below :— 
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Fig. 3a 





EXPLANATION OF DIAGRAMS, 


The shaded rectangular parts represent shifting load. The 
shaded wheels represent drivers, 
Proportion of total load 
available for traction. 

Eight-wheeler Radial. 


Comparative Traction. 


Eight-wheeler, Radial. 
Figs. 1 and 2 et: eerie 1y’s 
Figs. 3 and 4 ets 2/5 
Figs. 5 and 6  o- 24 
Figs. 7 and 8 : Cm 25 


“Basia of Tests. 
Evenly distributed load :— 


Lo ear ae 500 Ib. 
34 seated ngers (estimated ) 50001b.—11,5001b. 
Shifting Toad i— 
14 standing passengers = 15 per cent. of total 
eS eee 2,000 Ib. 


| 








| eight-wheeled cars mentioned. 
| loaded with seven tons of metal, and the eight-wheel 
| car with a little less, as it was heavier. 











numerous patents on four and eight-wheel cars used on 


that road, that nevertheless the managers have put more 
than fifty of the Robinson radial cars upon theirline. A 
competitive test was made on the West End Railway 
between a Robinson radial closed car and one of the 
The radial car was 


Each car was 
equipped with two 15-horse power motors, and they were 
run continuously between Forest Hills and Egleston- 
square, a practically straight line with very slight grade, 
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THE ROBINSON RADIAL TRUCK FOR STREET CARS 


In applying the radial truck the end axle frames are | frcm about 11 am. until 6.20 p.m. 


connected by pivots to the car body, while the middle 
axle frame moves transversely across the same. The 


Eight See Car 
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Car Body 25f! _ nett teen Hl 








The drivers and 
readers of the ampéremeters, being changed after every 
trip. The eight-wheeled car blew its fuse on the first trip, 


Robinson Radial Car. 
Fig. 2. ' 
Car Body 25f'! ~----------------- * 
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DISTRIBUTION OF LOAD WITH EIGHT-WHEEL TRUCK AND A 


three frames are flexibly connected together, and the car 
body is lowered down upon the truck, and the whole is 
then ready for use, no bolts whatever being used between 





the car body and truck. The frames are of bent channel 
steel. I am informed that although the Master Mechanic 





Per Cent. Per Cent. 

Figs. 1 and 2.—Load evenly distributed 50 95 
Figs. 3 and 4.—Shifting load between 

car centre and swivelling centre... ... 46 95 
ah 5 and 6.—Shifting load over swivel- 

rae age or 43 94 
Figs. 7 and 8, —Shifting load between 

swivelling centre and end of platform 38 94 


of the West End Railway Company, Boston, holds 


BY THE SPEFFIELD CAR COMPANY, THREE RIVERS, MICH. 


Swain Eno 
RADIAL TRUCK 


and continued to blow fuses from time to time all day. 
The radial did not blow any fuses during the whole day’s 
| test. When this test was over the cars proceeded with 












their loads to Grove Hall; the radial easily climbed the 
heavy Warren-street grades without blowing any fuses, 
the eight-wheeler, however, I am told, on reaching the 
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grade blew its fuse and kept blowing fuses as fast as they 
were putin. It could not proceed until a pusher was 
brought forward to help to push it up the hill. 

The eight-wheel cars have the disadvantage that as 
the weight of the car is evenly distributed and only two 
axles are driven, the adhesion is only due to half the 
load, whereas in this radial truck it appears that most of 
the load is upon the two driving axles and very little upon 
the middle axle. I am told that whereas the ordinary 
street electric car, 16ft. long, will seat twenty-two pas- 
sengers, a Robinson radial car with a body 25ft. long 
will seat thirty-six passengers. The capacity of the 
cars is, of course, merely the number of people that can 
get on. On the radial car in the Electricity Building 
are fitted two of the General Electric Company's motors. 
These are series wound and are of the single reduction 
type. I am at present unable to illustrate the motor ' 
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itself, but hope to do so later on when describing other 
cars. The whole motor is enclosed in a strong cast iron 
box, made so that the top half can be thrown back on 
hinges. There is only one field magnet coil, and this 











is wound upon a pole piece solid with the top half of the 
case, so that it is easily got at. The nuts upon the bolts 
are of a useful form (shown in Fig. 19), which effectually 
prevents slacking back from jarring on the road. The 
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Fig. 22 


motor itself is supported directly upon the axle by 
means of two long bearings, and is held at the other end | 
upon a bracket attached to the cross frame and provided | 
with thick india-rubber washers to take the jar. The 


armature is of the Gramme ring type, the core consisting 
of shect iron. 


There are sixty-four separate coils, each | 





consisting of thirteen turns of copper ribbon }in. wide 
by gin. thick. The core is supported upon five spiders 
of gun-metal. A section of 
one of the windings is shown 
in Fig. 20, where B is the 
sheet iron core cut with a 
square slot with dovetail 
shaped opening outside. 
The slot is first lined with a 
mica tube D, and the insu- 
lated ribbon E is inserted. 
A cap of leatheroid is then 
put in and the whole is held 
in place by a strip of maple- 
wood A, cut to the exact shape and driven tightly into 
position. Inside the ring there are of course no slots at 
all. The commutator is provided with two carbon brushes 
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Fig. 20 
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17—EQUALISING TRUCK BY THE SHEFFIELD CAR COMPANY, THREE RIVERS, MICH. 


placed upon a horizontal line. Each of these motors 
will develope 25 h.p. 

Fig. 21 is from a photograph which I had taken of 
another electric car truck at the same stand; it was 


an 


Fig. 21-STREET CAR TRUCK BY THE McS3UIRE MANUFACTURING COMPANY, CHICAGS 


built by the McGuire Manufacturing Company of Chicago. 
The frames are mainly of pressed steel. The car body 
rests upon a plate at each corner, supported by a spiral 
spring, and also by a double laminated spring. The end 
cross-bars are of pressed form, but the mid cross-pieces 
are flat bars; the wheels, as usual, are of chilled cast 
iron, and the diameter throughout all the trucks I 
examined varied from 30in. to 82in. This truck is pro- 
vided with two motors of a different type from those 
already described, they are not enclosed in a box forming 
part of the motor itself, but resemble ordinary Edison 
motors arranged horizontally, each will develope 15-horse 
power. The field-magnets are bipolar and of wrought iron, 
as is also the yoke. There are two separate field coils. 
Each motor rests at one end upon the truck axle, and 
at the other end is supported by a heavy brass casting, 


| seen in the foreground, Fig. 21, and bolted across the ends 
| of the poles themselves. 
|on each commutator, one of which is visible; the lower 
| brush appears to me, however, to be in a very awkward 


There are two carbon brushes 


position for examination. 

Upon each armature shaft is keyed a steel pinion, with 
machine cut teeth, and this drives a cast iron gear wheel 
made in two halves and keyed upon the car axle, the two 
halves of the wheel are bolted together through the arms 
of the wheel. The field-magnet coils of both motors are 
series wound. The truck, which appears at the top of 
Fig. 21, was built by the S.A. Bemis Company, of Buffalo, 








but as there are no“motors attached it does not call for 
special comment. 

At the same stand steel tracks are shown, the usual 
section of the street car rail differs from that in general 
use in Great Britain, and is shown in Fig. 22, where a is 
the rolled steel rail, and 6 a forged steel chair, and c a 
steel wedge ; this rail was 5in. deep, and other sections 
were laid upon the ground, varying from 5in. to Qin. 
deep ; the latter was spiked down at both sides, no chairs 
being used. At crossings grooved rails are employed, 
very similar to those used in Great Britain ; the section 
shown in Fig. 22 of course offers a deep wide groove, and 
it is somewhat surprising that this section should be pre. 
ferred in a country where buggy wheels are of such a 
light form with very narrow tires. The tracks shown 
are exhibited by W. Wharton, Jr., and Co., Incorporated, 
Philadelphia, Pa. 





THE INSTITUTION OF NAVAL ARCHITECTS. 





In our last impression we gave an account of the first 
lay’s proceedings at Cardiff, with abstracts of the papers 
read and of the discussions which followed. Subsequently 
the members of the Institution, to the number of nearly 
300, were sumptuously entertained by the Mayor in the 
Assembly Room in the Town Hal]. Luncheon over, the 
members proceeded by special train to see the Bute 
Docks. We have already so fully dealt with the rise and 
progress of Cardiff, that it will suffice to say now that 
in the year 1830 the late Marquess of Bute obtained an 
Act of Parliament for the construction of what is now 
known as the Bute West Dock—but then termed the 
Bute Ship Canal. Under this and an amending Act, 
passed in 1834, the Bute West Dock and Basin were con- 
structed, with a cut or entrance from the Bristol Channel. 
During the progress of the works, a company was formed 
‘or constructing the Taff Vale Railway from Merthyr to 
Cardiff, and this railway was authorised by an Act of 
1836. The Bute West Dock was opened on the 9th of 
October, 1889. Following upon the construction of this 
dock and the Taff Vale Railway, an enormous increase 
took place in the trade of Cardiff. For example, it may 
be stated that the export of coal rose from 4562 tons in 
1839, to 1,023,903 tons in 1854. To meet the require- 
ments of the port, the trustees under the will of the late 
Marquess of Bute—who had died in 1848—constructed 
without parliamentary powers the Bute East Dock, upon 
land belonging to the Bute Estate, a portion of which was 
opened on the 20th July, 1855, and which was sub- 
sequently extended to its present dimensions. In 1856, 
the trustees provided a tidal harbour for the accommoda- 
tion of the coasting trade. ‘The site of this harbour is 
now included in the Roath Lasin. The trade of the port 
continuing to increase, Lord Bute’s trustees in 1866 
obtained an Act, authorising the construction of the basin 
known as the Roath Basin, which was opened in the 
summer of 1874. 

In the session of 1882 the Roath Dock was authorised, 
which was afterwards duly constructed, and was opened 
in August, 1887. The various Bute Docks now consist 
of :—The Bute West Dock, with a water area of 19} 
acres; the Bute East Dock, with a water area of 46} 
acres; the Roath Basin, with a water area of 12 acres; 
the Roath Dock, with a water area of 33 acres. The 
entrance channel, which is constructed through what is 
known as the East Mud, joining the river Taff at the 
Eastern Hollows, and continued through a shoal known 
as Cefn-y-wrach, is 400ft. in width at the narrowest part, 
and in other places is 600ft. in width. The Bute Docks 
are served principally by the Taff Vale Railway, which, 
with its various branches, affords communication with 
the important coalfields of the Merthyr, Aberdare and 
Rhondda districts. The Great Western Railway, the 
South Wales portion of which was opened in 1850, brings 
traflic from the Monmouthshire coalfield on the east, and 
the coal district to the north of Bridgend on the west, of 
Cardiff, and the Rhymney Railway also serves the docks. 
These railways are mentioned as the principal railways 
bringing coal traftic to the Bute Docks; but the London 
and North-Western, Brecon and Merthyr, and Midland 
lines, by means of running powers or otherwise, are also 
in communication. 

The machinery and appliances of all kinds at the 
several docks are of the best construction and most 
improved designs. There may be noted, in particular, 
the ‘‘ Lewis - Hunter” patent coaling cranes, which 
enable a vessel to load or discharge at three or more 
hatchways simultaneously, and are capable of shipping 
7000 tons of coal in twenty-four hours. By means of 
these cranes the operation of shipping and unshipping 
can be carried on simultaneously, there being lines of 
railway under the cranes, parallel with the quay. 
Vessels carrying 7500 tons of coal have been loaded by 
these cranes. Hydraulic power is extensively used for 
working the above and other cranes and machinery. 
Large warehouses and transit sheds have been erected 
for the housing of grain, provisions, esparto grass, wines 
and spirits, and perishable or damageable articles of all 
sorts. The warehouses for grain existing and in course 
of erection are very large, and are calculated to contain 
about 600,000 quarters. There is very extensive wharf 
accommodation for the storage of deals, timber, iron ore, 
and other goods not requiring to be under cover. There 
are near to, and in communication with the docks, timber 
ponds or floats for the accommodation of {the timber 
traffic, having a total extent of twenty-eight acres, con- 
veniently situated near the timber yards, and in commu- 
nication with the railways. 

There are numerous works and things of interest to 
engineers and shipbuilders to be seen in the immediate 
neighbourhood of the docks, but time did not permit any 
of these to be visited save the Wallsend pontoon. The 
works of the company are close by, and give employ- 
ment to about 400 men. On another page will be found 
an illustration showing a vessel undergoing repairs. The 
iron floating pontoon dock has been one of the most 
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successful ventures in the district, both mechanically and 
commercially. The pontoon is 860ft. long by 70ft. broad, 
with 20ft. depth of water on the keel blocks, and is 
capable of lifting the largest vessels frequenting the port. 
It is practically unique in its construction, owing to its 
self-docking properties and its adaptability to repairing 
vessels damaged below the water, thus obviating the 
discharging of cargo. 

On leaving the docks the company proceeded to the 
New Dowlais Steel Works, which [a already been 
described in our columns. The steel works are as yet 





unfinished. There are three blast furnaces complete, | 
two of which were in blast at the time of the visit, | 
turning out 1600 tons of No.1 per week without effort. | 


It may be worth while to reproduce here a short descrip- | or forced, a given quantity of air must pass through the 


tion which was supplied to the visitors, as it gives within | 
small compass an idea of what this, the very latest | 
example of blast furnace and steelworks practice, will be 
when completed, and it is worth while to add that every 
effort is being made to dispense with manual labour 
in every department, so impressed are the directors and 
managers with the disastrous effects that are brought 
about by strikes. 

There are three compound vertical condensing blast en- 
gines; high-pressure steam cylinders, 36in. diameter by 
60in. stroke ; low-pressure steam cylinders, 64in. diameter 
by 60in. stroke; blast cylinder, 88in. diameter by 60in. 
stroke. Each engine can blow 25,000 cubic feet a minute, 
and deliver blast at a pressure of from 4}1b. to 10 1b. per 
square inch. Each engine witha boiler pressure of 1001b. 
developes about 1200-horse power. The usual pressure 
of blast is 51b. at the tuyeres, the temperature of the air 
being about 1300 deg. There are eight pumps to supply 
the necessary water and lifts. The blast engine-house is 
146ft. long by 82ft. wide by 60ft. high. The capacity 
of the tank on top for tuyeres is 178,000 gallons. The 
capacity of the tank on the hydraulic engine-house, 
92,000 gallons; and that of the bottom tanks, 80,000 
gallons. Thereare twelve steel boilers 8ft. 6in. in diameter, 
30ft. long, and about 250-horse power each, gas fired. 
The boiler chimney is 240ft. high from Moors’ level, and 
278ft. from the bottom of the foundations; the inside 
diameter at top is 18ft. 6in., and it is capable of working 
twenty-four boilers. The height of the blast furnaces 
is 75ft.; diameter of boshes, 20ft.; diameter of hearths, 
10ft. Each furnace has eight tuyeres. There are eight | 
hot-blast Cowper stoves; height, 68ft.; diameter, 24ft.; 
heating surface, 47,500 superficial feet. The gantry 
lift is 58ft.; gantry drop, 50ft.; length of gantry, 
652ft. There is one coke bunker for each furnace, 
capacity 1250 tons ; three ore bunkers for each furnace, 
capacity 2600 tons; one limestone bunker for each 


when they have left the boiler, seemed to him the 
natural outcome of the requirements of the day. After 
referring to the work of Mr. Howden and Mr. Martin, 
Mr. Ellis went on to say that, having ascertained in 
ordinary single-ended Scotch marine boilers the value of 
the Serve tube and of the retarder with different 
rates of draught, with Martin’s induced draught with 
cold air, and Howden’s forced draught with heated air, it 
seemed to him that a considerable improvement was pos- 
sible over existing practice by combining and extending the 
best features of the various systems, and the engraving | 
shows this combination as it has been at work in boilers | 
Nos. 7 and 8 for over twelve months at the Atlas Works. | 
Seeing that in any case, whether the draught be suction 




















| grate may be horizontal. 











is customary now, and good circulation of water and 
ready escape of steam are thereby facilitated. 

The grate is in two lengths—the bars are ordinayr 
wrought iron bars, 2ft. 10in. long by din. deep, fin. thick 
at top by jin. at bottom, spaced gin. apart. The only 
departure from ordinary practice is that the grate for 
high rates of combustion, say, over 351b., rises towards 
the back—2in. in 5ft. 8in. total length—instead of falling 
about 2in. as is usual. Up to 35 Ib. per square foot the 
He did not arrive at this con- 
clusion without considerable experiment. At one time 
it seemed as if he should require to have recourse to a 
tubular grate with air or water passing through the 
same ; but, realising the objections to such grates, he 
persevered, after having repeatedly burnt down in half 
an hour a new wrought 
iron grate composed of 
bars sloping downwards. 
The gradual raising of 
the back end to 2in. above 
the front end has resulted 
in their being entirely 
relieved of all anxiety 
as to the grate, even 
when burning at 60 Ib. per 
square foot. 

Tables of experiments 
were supplied by Mr. 
Ellis, giving the results of 
various classes of coal, 
moderate and high rates 
of combustion, short and 
long trials, and grates 
cleaned at great and 
smaller intervals. Leaky 
tube-ends are unknown, 
and coke-nests have been 
found to occur only with 
coal from certain mines. 
The heat - distributing 
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EXPERIMENTAL BOILER, ATLAS WORKS 


boiler at a certain speed to produce a given combustion, 
and being of opinion that suction draught was less likely 
to produce trouble in the combustion chamber than 
forced draught at the high rate of combustion he had in 
view, the best means applicable at sea of obtaining this 
kind of draught had to be considered. Steam jets in the 
funnel could not be entertained because of the loss of 
the water. Air jets were doubtful. Fans had been tried 
for exhausting the gases, and the heat had given trouble, 


surfaces evidently do their 
work well, one square foot 
of heating surface having 
evaporated as much as 168 lb. of cold water—70 
deg. — per hour with Scotch coal for seven hours 
without cleaning the grate, averaging a combustion 
of 59°34 lb. per square foot of grate over the whole 
period. In the experiments, he had already used 
South Wales, Newcastle, South Yorkshire, Scotch, 
Lancashire, Pennsylvanian and Australian coal, and 
it is intended to continue the experiments until all 
the different kinds principally used in our mercantile 












































furnace, capacity 850 tons; ore stock under gantry, | even when burning at rates far below those intended by navy had been tried, and comparative results 
50,000 tons. There are two travelling cranes for handling him, or to avoid the gases passing into the fans at a high ascertained. 
Results of Experiments made with Serve Tubes and Induced Hot-air Feed on August 15th, and November 5th, 8th, 15th, 17th, and 18th, 1892, Atlus Works, Sheffield. 
Nos. 7 and § marine boilers. Serve tubes with retarders and induced hot-air feed. 
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ReMarRKS.—In these experiments with Welsh and American coal the best results were obtained 
Fires kept a moderate thickness. 
This experimenting with the valves accounts for the apparently low evaporation. 
Melting point of lead, 630 deg. Fah.; of zinc, 700 deg. Fah. 


being admitted through the holes in ashpit doors. 
as above stated. 
the whole of the tests. 


the pig iron. The furnaces, blast engine-house, and 
gantries are all on piles varying from 88ft. to 24ft. long. 
The total number of piles was about 1800, and the quantity 
of timber used in them was about 80,000 cubic feet. The 
hearths of the furnaces are 22ft. above grass level, and 
the ordinary rail level of the works is 12ft. above the 
grass. The quantity of ballast and filling already tipped 
is upwards of 300,000 cubic yards. There is an inde- 
pendent connection by a subway from the works to the 
wharf on the Roath Dock, on which there are four 35-ewt. 
hydraulic cranes worked by two compound hydraulic 
engines, with a pressure of 700 1b. to the square inch, for 
loading and unloading material. The connection with 
the wharf at the East Dock is over the Bute Docks 
Company's railways. The steel plant consists of six | 
25-ton Siemens melting furnaces—practically complete— 
which will be worked by eighteen self-charging gas pro- 
ducers. Cogging mills and plate mills will be placed in 
front of these furnaces. 

In the evening the dinner of the Institution was held 
at the Park Hotel, and was numerously attended. 


On Wednesday morning the first paper read was by 
Mr. J. D, Ellis, managing director of Messrs. John Brown 
and Co., of Sheffield, on 


Somz EXPERIMENTS ON THE COMBINATION oF INDUCED 
Dravcut anp Hor Arr, APPLIED TO MARINE BOILERS 
FITTED WITH “ SERVE” TUBES AND RETARDERS. 


THE author began by saying that the combined use of 
strong artificial suction draught, Serve tubes, and 


retarders, and further utilising the heat of the gases 





During the forty-eight hours’ test the mode of admitting 


temperature, the tubes had to be made very small in 
diameter, therefore liable to choke readily, and reducing 
greatly the amount of coal which could be burnt with a 
given rate of draught compared with ordinary - sized 
tubes. Besides this, the crowded tubes impeded circula- 
tion within the boiler. He knew the “ Serve ” tubes and 
retarders would reduce the heat of the gases appreciably 
within the boiler itself; but, as he desired to burn at the 
rate of 451b. to 60 1b. per square foot of full-size grate, 
therefore three or four times the rate of ordinary natural 
draught, the temperature of the gases escaping from the 
boiler into the smoke -box would still be high, and 
required to be further absorbed for the double purpose of 
preventing difficulty with the fans and increasing the 
efficiency per pound of fuel. A nest of short vertical 
air-heating tubes, as in the Howden system, would do 
good; but he desired something more, because he wished 
to burn at a higher rate. Thus he came to horizontal 
tubes, which are more effective than vertical ones, and 
which can be used of greater length. The ultimate 
combination and extension is shown in the engraving, 
the leading features of the boiler being, therefore, (1) 
suction or induced draught, (2) the utilisation of the 
waste gases for heating the air before it passes into the 
furnace, (3) ‘Serve’ tubes, (4) retarders in the tubes. | 
The principal dimensions of the boilers are as given in 
the next column. 

It will be seen that the boiler itself is an ordinary 


| Single-ended Scotch type marine boiler, with Purves | 


furnaces and Serve tubes. The combustion chamber | 
is fairly large for the size of boiler. The tubes, 3tin., | 
outside diameter, are spaced somewhat further apart than 





by putting all the hot air under the grate with the ashpit doors closed, the hot air being diluted by the cold air 


the air was tried in various ways, but the best results were obtained 


The fire bars in this test were partly cleaned every eight hours, but in the others they were not cleaned during 


The tables are too long for reproduction in extenso, 
but we give one above as a specimen. 
Boiler :— 

Diameter of boilers 
Length of boilers... ... ... ... 
‘* Purves ” flues in each boiler... 


10ft. 6in. 
10ft. 6in. 
» 


Inside diameter of flues ... 2ft. 10$in. 
Length of furnaces ... ... 2... 7ft. 64in, 
Total number of tubes (‘‘Serve”) ... 118 
Outside diameter of tubes 3tin. 
Thickness of ordinary tubes *116in. 
Number of stay tubes 44 
Thickness of stay tubes ... 2... *144in 
Pitch of tubes from centre to centre fin. 


- 


Total heat-absorbing surface of tubes ... 


Heat-distributing surface of tubes... ... 74 - 
ss furnaces... ... 75 ” 
<d 4 combustion chambers 95 it 

Total heat-distributing surface per boiler ... 911 si 

Area of grate surface... 0.00... 6.0 as 32 i 


RUG I a Fionn cis Sa axe. Jans, 1808 

Bars, 3in. deep, in. thick, and gin. air space. 

Proportion of grate to total heating surface 
Air heating boxes :— 

In the heat-absorbing chambers there are ... 

Diameter of tubes outside aa a 

Length of tubes ... Sic 


1 to 28-4 


80 tubes (plain) 
din. 


14ft. 4in. 


Thickness of tubes paetnnes ‘116in. 
Total heat-absorbing surface ... 900 sq. ft. 
Fans and engines :— 
Fan toeach boiler... ... ... ... 1 
Diameter of fan over tips of blades dft. 6in. 
Width of fan EAs? Hite price, Gals | \ anal dat ee ae 
Diameter of engine cylinders (two cylinders) 7in. 
Stroke... ... .. din. 


The discussion which followed did not 
additional information. 


supply much 
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Mr. Fothergill remarked that the prejudice against 
forced draught was gradually being broken down, and 
when the objections to it were removed a great many 
difficulties in connection with its use would have disap- 
peared. He had found that the greatest difficulty arose 
from the firemen. Where there was the application of 
mechanical draught and of closed ashpit, constant and 
steady firing was required, but the men would not do it. 
They said that the job was not worth having if they could 
not heap coal on by the barrow-load and then sit still for 
a quarter of an hour. This was the great difficulty with 
regard to such draught in cargo boats, but it was dif- 
ferent in the Navy, where there were trained men and 
discipline. 

Mr. Marshall observed that as to forced draught being 
the method of the future there could be no doubt. 
Stephenson said that years ago, and he introduced it in 
his first locomotives, and made them a success. We 
were reaping the benefits to-day of his work in precisely 
the same manner that it was carried out in his time. 
Mr. Ellis had followed in the steps of Stephenson in the 
manner of obtaining the object he had in view, and his 
method for the production of forced draught was similar 
to that of Stephenson. 

Mr. Milton, of Lloyd's, said he saw some of the experi- 
ments made at Messrs. Brown’s works, and he could bear 
testimony to the great accuracy with which the experi- 
ments were carried out. The figures could be relied upon 
as having been actually obtained at the works. The 
whole question at the bottom was as to the economy that 
would be obtained. Mr. Ellis had adopted the compound 
boiler with a view to obtaining economy, but the results 
were no doubt largely produced by the perfect combus- 
tion of the coal. In this lay the secret to a large extent 
of the successes he had achieved. He got more complete 
combustion of the coal than in an ordinary boiler, where 
nearly all the air went in under the fire grate. 

Mr. W. H. White, Director of Naval Construction, 
expressed regret that, owing to illness, Mr. Durston, the 
engineer-in-chief of the Navy, who had intended to be 
present, was prevented from attending. Referring to 
the paper, Mr. White said that some months ago he saw 
the apparatus referred to in Mr. Ellis’s paper at work at 
the Atlas Works, and no one could witness the trials with- 
out being struck with the beauty of the arrangements and 
the care taken to ascertain the facts. Mr. Ellis hesitated 
to give them the precise results achieved, as he feared 
that it might seem like an advertisement of his own goods. 
In looking at the working of the boilers at the Atlas 
Works, what struck him was that there were conditions 
there much more favourable in many respects than 
could be obtained on board ship. The supply of air 
to the boilers was made quite from the open air. 
The apparatus stood near one of the principal road- 
ways through the works, and, of course, the work 
which the fan had to do in drawing air into the 
furnaces, compared with what would have to 
be done on board ship, with the comparatively 
limited and tortuous passages there, was much 
less. The Admiralty had made extensive trials with 
induced draught on Mr. Martin’s system. They were 
made in strict comparison with forced draught. They 
were first carried out on a locomotive boiler at Ports- 
mouth, and they had been more recently repeated in a 
torpedo gunboat at Chatham, one stokehold being worked 
in the ordinary system, and the other under the induced 
draught system. These experiments, so far as they had 
gone, did not bear out the claim to certain of the advan- 
tages of induced draught over forced draught which Mr. 
Ellis’s trial led him to think would be gained. In the 
French service, before forced draught was adopted, trials 
were made of induced draught, but after a considerable 
trial the French set it aside in favour of the closed 
stokehold. 

After some remarks from Mr. Terry and Mr. Beavis, 
Mr. Ellis replied, and stated that the new system had 
been tested on board the Berlin, of the Inman line. The 
vessel had been running since the 1st March, and although 
he had not received the figures, she had, he knew, done 
much better than she ever did in her previous existence. 
The Inman Company was having two vessels built for 
these arrangements, one by Messrs. Denny and the other 
by Messrs. Thompson, and there were other vessels also 
being similarly fitted. When the steamers got afloat some 
most valuable information would be obtainable. 

After a few words from the President, Mr. Hamilton 
read a paper on “ Wear and Tear of Ballast Tanks,” an 
abstract of which we published last week. The only point 
of interest in the discussion was brought out by Mr. 
Martell and Sir Raylton Dixon. The last-named gentle- 
man stated that it struck him as extraordinary that Mr. 
Hamilton should consider that there was no difference 
between the corrosion of iron and steel in the circum- 
stances named. He concurred entirely with the remarks 
of Mr. Martell on this point. In three or four steel ves- 
sels he had seen the girders framing the tank were 
so deteriorated that in many places one could push one’s 
arm through them, but he never found an iron ship, how- 
ever old, in such a state as that. He fully agreed that 
the use of iron in the double-bottom of vessels as well as 
in the decks was desirable. Similar experiences in regard 
to corrosion had been had in the bottoms of the bunkers, 
where there was much dampness, the gases arising from 
the coal, and where the heat of the boiler was also felt. 
Although a tank might be thoroughly pumped out, there 
was quite sufficient damp in the atmosphere of it to 
induce corrosion. 

In the absence of Mr. A. Blechynden, Mr. George 
Holmes, the secretary, read that gentleman’s paper, 
entitled, ‘An Account of some Experiments on the 
Transmission of Heat through Steel Plates, from Heated 
Gas at the one side to Water at the other.” The paper 
was of a very technical and scientific character, and will 
not bear abstracting. We must, however, postpone its 
publication in full. There was scarcely any discussion. 
This concluded the business of the morning. 

In the afternoon there was an excursion to Caerphilly 





Castle, where the visitors were entertained by the Marquis 
of Bute, represented in his absence by Captain Pomeroy. 
Luncheon was served in the old oak-lined banqueting 
hall, and nothing was omitted that could contribute to 
the satisfaction of the guests. The excursion was emi- 
nently successful in spite of heavy rain showers. 

In the evening a most successful conversazione was 
given in the Park Hall by the president and members of 
the Bristol Channel Centre of the Institution of Marine 
Engineers. Among the exhibits may be mentioned 
Allen’s steam striker—a useful machine tool designed 
to take an intermediate place between the ordinary 
blacksmith’s hand sledge, the anvil, and the steam 
hammer. As its name implies, it is actuated by steam, 
the admission of steam to the cylinder being controlled by 
the foot of the workman whois using the tool, so that he has 
both hands free for the work. The apparatus comprises 
an anvil, hammer, and steam cylinder in one; the ingenious 
arrangement of the whole being devised to place the tool in 
a small compass, and to make it handy and quick working. 
Mills’ detaching hook for ships’ boats, Anderson’s folding 
stock anchor, Sloggett’s *‘ log” ship anchor, Lewis and 
Hunter's coaling system, McConochie’s lubricating oil 
syphon, Cumming’s shaft leveller, illustrations of colour 
phenomena, electric welding, lenses and reflectors for 
ships’ lights, Lord Kelvin’s sounding machine, Leybourn’s 
coal shifting crane, and an electrical apparatus for 
speaking between ships at sea, the invention of Mr. S. F. 
Walker, of Cardiff. When two metal plates, connected 
to the terminals of a generator of electric current, are 
immersed in water, the current passes not only by the 
direct and shortest path between the plates, but also in 
curves extending in all directions, with the line between 
the plates as a chord. If two other plates connected to 
an apparatus that will respond to electric currents be 
also immersed in the same body of water, a current will 
be received from the water which will work the receiving 
apparatus if sensitive enough. It is intended that ships 
shall have plates at their bow and stern connected to 
speaking apparatus on board. Up toa certain distance 
it is found that the ordinary telephonic apparatus in 
everyday use may be employed; beyond that special 
apparatus will be required to accommodate the currents 
sent out. The longest distance spoken over at present is 
from one side of the river Taff to the other, at a point 
where it is fifty yards wide. The matter is being 
developed as time can be spared, 

On Thursday morning a paper on ‘“ Water-tube 
Boilers” was read by Mr. J. T. Milton, Chief Engineer 
Surveyor of Lloyd’s. This paper we publish in full in 
other pages. The discussion was opened by a few words 
from M. d’Amar. 

Mr. Yarrow said if pressures advanced as they had in 
the past they would have no option but to advance with 
the times, and abandon all boilers except those of the 
water-tube type. It would seem that this particular 
advance had been greatly promoted in France owing to 
the fatherly care the Government took over the lives of 
its subjects, as in the case of stationary boilers the law 
prohibited the use of any but water-tube boilers. The 
Bellville types of boilers were suitable for moderate com- 
bustion, but for quick work it was necessary to use short 
and straight tubes, the nearer vertical in position the 
better. The great trouble lay in the pitting of the tubes, 
which even galvanising did not prevent. He himself was 
now using copper tubes. 

Mr. S. Barnaby said the most noteworthy point of the 
paper was the evidence which informed them of the great 
advance the water-tube boilers had made in the opinion of 
the public. In 1889, when Mr. Thorneycroft read his 
paper, any proposal to introduce water-tube boilers for 
war ships or the merchant service met with disfavour. 
The new French war vessels in course of construction 
would be fitted with water-tube boilers, and they had now 
over 70,000 indicated horse-power of water-tube boilers 
afloat. 

Mr. Pratten continued the discussion, and said the 
water-tube boilers required more attention and more 
manipulation than other boilers, although there was 
much to be said for them. 

Mr. M’Gregor regretted that Mr. Milton had not dealt 
with some of the earlier experiences with water-tube 
boilers, which were brought out so long ago as 1850 and 
1860. He had found this type of boilers by no means 
free from accident, and he had found a very great amount 
of trouble in keeping the boiler tubes and the casings in 
order. 

Mr. W. H. White said this matter had engaged his 
closest attention for a long period. The Admiralty had 
displayed the greatest desire to assist progress in this 
respect from the first. No sooner did Mr. Thornycroft 
bring forward his water-tube boiler than there was given 
an opportunity of putting it into a second-class torpedo 
boat and having a trial there. The members of that firm 
would be ready to acknowledge the assistance the Admi- 
ralty gave in that way. As other engineers had come 
forward with types of boilers, if there were features in 
them which promised success, or when the proposers 
were gentlemen of eminence like Mr. Yarrow, trials had 
been made. Mr. J. S. White had done the same thing, 
and he—the speaker—regretted that he had not yet 
said anything about his work. The Admiralty had 
considered it desirable to attack this matter from 
the small end—first of all second-class torpedo boats, 
then first-class developing about 1200 to 1500- 
horse power, ana now they had under construction 
Messrs. Thornycroft’s eight boilers in the Speedy, 
intended to supply steam to twin-screw engines, indi- 
cating 4500-horse power. ‘Trialsof that vessel the whole 
engineering world would watch with the greatest interest. 
The Admiralty was now trying in torpedo boat destroyers 
three types of water-tube boilers. They all ought to 
acknowledge the courtesy with which their French 
colleagues had behaved throughout. There was much 
more than courtesy in this matter, and on behalf of the 
Admiralty he was bound to say publicly that the courtesy 
of the French authorities in allowing an English engineer 





to take a voyage and see the actual working of these 
boilers was an act which they were very glad to acknow. 
ledge. What might come of this no one could tell. [¢ 
the French had taken the lead, the English engineers 
would not allow them to keep it long. But from the 
competition which was already in existence, and which 
must continue, the whole shipping world was likely to 
derive benefit. He was quite confident that English 
engineers would deal with this matter, and deal with it 
satisfactorily, and Mr. Milton’s paper would be succeeded 
by many others, in which they would hear of the triumph 
of the water-tube boilers, designed and made in England. 

The discussion was continued briefly by Mr. Beavis, 
Mr. Revell, Mr. Watt, and Mr. Bruce. 

Mr. Milton having replied to the criticisms offered, the 
chairman, Lord Brassey, expressed the thanks of the Insti- 
tution to Mr. Milton for the paper he had prepared. Mr. 
Milton had shown fulness of professional knowledge which 
reflected the greatest credit upon himself and the great pro- 
fession with which he was originally connected—the Adini- 
ralty—and now at Lloyd's, where he held the most import- 
ant office of chief engineer-surveyor. The tubulous boiler 
had several decided advantages, as had been seen in the 
case of torpedo boats ; but when they came to larger vessels 
the position was evidently more doubtful. In France the 
use of the tubulous boiler had received the greatest 
development, and the system had been longest under 
trial; but even in France they found their colleague, 
M. D’Amar, still doubtful as to whether or not he should 
introduce it into the great service over which he presided. 
Their theoretical discussion could not fully arrive at 
conclusive decisions. They must depend upon the results 
of experiments. 

A paper by Mr. Bryan, M.A., on “‘ The Theory of Thin 
Plating,” was taken as read. 

The members then proceeded by special train to the 
Penarth and Barry Docks. As it was raining heavily 
the visitors did not leave the train at Penarth. At Barry 
about 800 members sat down to an admirable luncheon 
provided by the Barry Railway Company in a special 
wooden pavilion erected at Culley’s Hotel. The rain 
ceased, and after luncheon the docks were visited. 

Barry Dock is situated on the north shore of the 
Bristol Channel, about seven miles westward of Cardiff 
and thirty-one miles eastward of Swansea. The Bristol 
Channel opposite the dock is thirteen miles in width. 
The sea approach to the dock is remarkably easy, owing 
to the absence of any rocks or shoals in this part of the 
Bristol Channel, and to the efficient way in which that 
Channel is lighted. There is a depth of 26ft. at low 
water of spring tides within 700 yards of the entrance to 
the dock, whereas at the neighbouring ports of Cardiff 
and Penarth a similar depth of water is not reached 
within three miles and two and one-third miles respec- 
tively. The main object to be served by the Barry Dock 
is to afford increased facilities for the shipment of coal 
from the great coalfield of South Wales, and also to 
provide accommodation for an import trade, which will 
naturally be attracted to a dock which has an important 
amount of exports. The great and increasing importance 
of the export trade of South Wales coal during the past 
twenty years will be seen from the statistics of the 
exports from Cardiff and Penarth, which show that the 
export of coal at those ports has increased from 2,977,152 
tons in 1867 to 11,048,053 tons in 1888. 

It is not necessary to refer to the railway part of the 
enterprise, further than to say that all the railways are 
first-class lines, with ruling gradients of 1 in 400 against 
the load of coal and 1 in 120 against the empty return 
trucks. These gradients are so proportioned that an 
engine which can take a loaded train up the gradients of 
1 in 400 can bring back the empty trucks up the gradients 
of 1in 120. The branch to Penarth Dock, in addition to 
accommodating mineral traffic, forms the passenger con- 
nection with Cardiff and Penarth. The site selected for 
Barry Dock is peculiarly well adapted for the purpose. 
It occupies the eastern portion of a channel about a 
quarter of a mile wide, between Barry Island and the 
mainland. Barry Island is about a mile in length and 
half a mile in width at its widest part, and rises to a 
height of 120ft. above mean sea level. The mainland 
northward of the site of the dock also rises considerably, 
and thus the site, which is slightly curved in plan, is 
peculiarly well sheltered from almost all winds. The 
entrance of the dock is at the eastern end, and lies well 
under the shelter of the high land of Barry Island from 
all westerly and south-westerly winds, but it would be 
open to the southward with a sea fetch of fourteen miles, 
and to the south-east with a fetch of sixteen miles were 
it not for the breakwaters. The tidal range at Barry is 
36ft. at ordinary spring tide, increased to 40ft. at equi- 
noctial and extraordinary springs; and 194ft. at ordinary 
neaps, diminished to 16ft. at extraordinary neaps. The 
breakwaters, which protect the entrance, are formed of 
rubble, excavated from the basin or from some of the 
railway cuttings, protected on the sea side by large 
blocks of mountain limestone. The eastern breakwater 
is 2600ft. in length. The western breakwater, the shore 
end of which is under the lee of Barry Island, is only 
700ft. long, and is connected with the island by a light 
timber viaduct, for purposes of access to it. Owing to 
the great rise of tide, these breakwaters are large 
works, being at their deepest part 46ft. in height, and 
200ft. in width at the base. ‘The sea slope varies 
from 84 to 1 at the toe to 1 to 1 at the top; the 
inner slope is 14 to 1. The width of the breakwaters at 
the level of 8ft. above high-water of ordinary spring tides 
is 20ft., and above this is a rough parapet, the top of 
which is 5ft. higher. The sea slope is protected by blocks 
of stone, chiefly mountain limestone, weighing from four 
tons as a minimum to seven or eight tons. ‘he rubble 
hearting was deposited from ordinary tip wagons like an 
ordinary railway embankment, and the large blocks were 
brought from the quarry in trucks, and were placed in 
position on the western breakwater by a crane standing in 
the rubble mound. The blocks on the eastern break- 
water were arranged by a crane fixed on a floating barge. 
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The ends of the breakwater are vertical, and consist of 
ereosoted timber pilework 382ft. wide, the intervening 
space being filled with stones roughly packed by hand. 
All the timbers are sheathed with vertical rubbing pieces 
on the inside of the framing, so as to permit of subsid- 
ence of the hearting without damage to the framing. The 
waterway between the heads is 850ft. The entrance 
channel between the breakwaters is lighted by a flushing 
white light of the fifth order exhibited in a lighthouse, 
44ft. above high-water ordinary spring tides. 

The entrance to the dock is 80ft. wide, and gives 
access to a basin 500ft. wide and 600ft. long, having an 
area of seven acres, surrounded by vertical masonry 
walls. The entrance has a single pair of wrought iron 
gates with air chambers, so that they are nearly afloat 
at the times at which they will be used. The anchorage 
and pivots of the gates are, however, made strong 
enough to hold the gates if waterlogged. On the west 
side of the entrance is a large culvert, 10ft. in diameter, 
with a pair of greenheart sluices worked by hydraulic 
cylinders. There are no sluice ways through the walls 
of the entrance, but sluices are provided in the gates 
with a total area of 200 square feet. The large culvert 
is intended for use when the level of the water inside 
approximates to that outside, so that a level may be 
rapidly attained. The ordinary work of levelling will be 
usually performed by means of the sluices in the gates 
during the first part of the operation. Between the 
basin and the dock is the inner entrance, or passage as 
it is usually called. It is also 80ft. wide, with the same 
depth of water on the sill, and the same description of 
gates and levelling culvert as the entrance. The passage 
is crossed by a rolling bridge for rail and road traffic. 

The mode of working the dock is by using the basin 
as a large lock. Vessels intending to leave the dock 
are brought into the basin some time before high water, 
and the passage gates shut. The water of the basin is 
then lowered by the sluices to meet the rising tide, and 
all the vessels rapidly depart, thus leaving space for 
inward bound vessels to enter the basin and dock. The 
passage gates are shut at high water, and the entrance 
gates kept open a short time after high water, so as to 
admit inward bound vessels as late as possible on the 
tide. When the entrance gates are shut the basin is 
levelled from the dock, and as the area of water behind 
the passage gates is about 73 acres, raising the water 
level of the basin by 2ft. will not affect the water level 
of the dock by more than 2}in. 

No lock is at present provided, but one is contemplated 
having a length of 600ft. and a width of 65ft., and it is 
probable that this will have a depth of about 16ft. at low 
water of spring tides. If this be carried out, the Barry 
Dock will be the only dock on the Bristol Channel 
available at practically all states of tide. There is a large 
graving dock, belonging to a private company, at the 
north-east corner of the dock. The length of the graving 
dock is 724ft., and its width 113ft.; the depth of water 
on the sill—the level of which is stated above—is 24}ft. 
at high water ordinary spring tides. It is anticipated 
that before long a second graving dock will be required, 
and space is reserved for it alongside the intended 
lock. The machinery for opening and closing the 
gates is somewhat novel in character. There is 
always some difficulty in avoiding some amount of 
slack in the chains which are usually employed to 
open and close the gates, to avoid which it was decided 
to open and close the gates with direct-acting hydraulic 
rams of sufficient strength to resist the shock of waves in 
rough weather, and so to hold the gates rigidly during 
their movement. The cylinders are 26ft. stroke and 
30in. in diameter, and they are mounted on trunnions. 
The gates are 48ft. high and 48ft. long from heel post to 
mitre post, and the greatest width of the decks of the 
gates is 8ft. There are twelve decks, and the air spaces 
for providing flotation are below the fifth deck. The 
spaces between the decks are divided by vertical parti- 
tions into eighteen watertight compartments. The 
caisson, which is made of wrought iron and steel, has 
a beam of 24ft. It is ship-shaped on one side and flat on 
the other, so as to allow it to fit against any of the faces 
now or hereafter to be made, and to be placed, when out 
of use, in the recess provided for it westward of the 
entrance, where it will thus not project beyond the line 
of the wall. The flat face is also of convenience as 
leaving unobstructed the space shut in by the caisson 
when in use. The caisson is divided by horizontal and 
vertical partitions into eight water-tight compartments, 
some of which are filled or emptied of water, as it may 
be desired to depress or raise the caisson. The water 
pressure is 700 lb. on the square inch, and it is worth 
notice that throughout these docks all the rams are 
packed with plaited hemp gaskets instead of cup leathers. 
_ The dock is 3100ft. in length, and the maximum width 
is 1100ft., divided at the western end by the mole into 
two arms 1500ft. long and about 500ft. wide, and 1200ft. 
long and 300ft. wide respectively; the full width is left 
at the eastern end for a length of 1600ft. to give ample 
space for the largest vessels to swing even when the 
dock is crowded with shipping. As trade increases it 
will be possible to project jetties from the eastern side of 
the dock for the accommodation of export or import 
traffic without unduly encroaching on the wide part of 
the dock. The water area of the dock, with 26ft. of 
water at high water of neap tides, is 70 acres, but the 
water area of the dock at high water, ordinary spring 
tides, is 73 acres. 

The shipping of coal takes place on the north side of 
the dock, on the mole, at the west end of the dock, and 
at the west end of the south wall. On the north side 
there are eleven fixed coal tips at distances apart varying 
from 174ft. to 800ft., so as to suit the hatchways of 
different ships. There are three fixed coal tips gn the 
north side of the mole 800ft. apart, one at the west end 
of the dock, and two on the south wall. Thus, to begin 
with, seventeen coal tips are provided, and these should 
be capable of tipping upwards of four millions of tons per 
annum. At four places on the north side of the dock 





provision is made for movable coal tips to permit of coal 
being loaded into two or three hatchways of a ship at 
once when unusual dispatch is required. One movable 
tip is being provided on the north side of the dock, and 
one on the south side. The south side of the dock will 
be probably devoted in the first instance to import trade 
and some additional movable coal tips. The eastern end 
of the dock is intended for the timber trade, to accom- 
modate which three piled jetties are provided. These are 
in close juxtaposition with the timber pond of 24 acres, 
which is at the north-eastern corner of the dock property, 
and is connected with the dock by a canal, by means of 
which timber can be floated from the ship to the pond. 

The north, east, and west sides of the dock, and 
the mole, have sloping sides protected by pitching, 
and the south side of the dock has an upright dock wall. 
The pitch slopes are cheaper than a quay wall, and answer 
the purpose of a coal dock sufficiently nearly as well as 
upright walls to justify their adoption. A further reason 
for their employment at Barry was that, for the greater 
part of the length where they are used, foundations for 
masonry would have had to be carried some 40ft. below 
dock bottom in consequence of the denudation caused by 
a geological fault. At the western end of the dock pro- 
vision has been made for sluicing out Barry Harbour. For 
this purpose, a large culvert 8ft. in diameter has been pro- 
vided, and at spring tides, when the water impounded in the 
dock is more than is wanted, a large quantity can be 
allowed to run at low water along the channel of the har- 
bour. The culvert is partly of iron and partly of masonry, 
and the sluices will be worked by direct-acting hydraulic 
cylinders. 

The great object of the undertaking being for coal 
shipping, it is necessary to refer in some detail to the 
mode in which this is carried out. The dock is 
approached by two systems of railway —a high-level 
system on the north side, and a low-level system on 
all other portions, as well as on the north side itself. 
Thus the north side has both systems available, but 
the coal trade will on that side be almost entirely 
served by the high-level lines. The low-level lines 
join the high-level lines about 600 yards eastward of 
the timber pond by an incline of 1 in 127. On the 
high-level lines the coal trains are brought down from 
the collieries and backed into the curved sidings, which 
are on gradients varying from 1 in 250to 1in 140. The 
wagons are run one by one on to the tipping cradle over 
aweighbridge. The tipping cradle is worked by hydraulic 
cylinders, and is capable of being raised to a height of 
37ft. above quay level, or. lowered to quay level. There 
are four cylinders to each tipping cradle, the diameters of 
which are so differentiated that the load of coal will, 
when the cradle is lowered, pump water back into the 
accumulators. Thus, when coal is being tipped below 
the normal position only sufficient high-pressure water 
will be used to raise the wagon, after it is emptied, 
to the normal position of the cradle. Similarly, 
when tipping above that position, the weight of the 
empty truck will in descending pump water back. The 
level of the main line of railway is 30$ft., and the tipping 
cradle in its normal position 244ft. above the quay level. 
After the coal is tipped, the empty wagon leaves the 
cradle by an inclined road of 1 in 70 and 1in 100. It 
may be asked why are the tip sidings curved to the west, 
while the coal comes to the dock from the east. The 
chief reason is that it is a practice of the collieries and of 
the Taff Vale Railway to send down all the wagons with 
the end door of the wagon up-hill, which is done to avoid 
the risk of the doors opening on some of the steep 
inclines in the coal valleys. Thus, by curving the tipping 
sidings as arranged at Barry, no wagons have to 
be turned on the turntables so as to bring the door at 
the end of the truck next to the dock, except any 
chance truck which may accidentally be sent with the 
door the wrong way. Another reason is that the 
engine which brings down a coal train is in the right 
position to back a train into the s‘dings, and, when 
it has backed its train into position, will be properly 
placed for getting away without the necessity of being 
shunted. The empty wagons are taken from the tipping 
sidings by shunting engines and placed on some extensive 
sidings, where they are sorted into proper order for being 
returned to the various collieries. 

With respect to the arrangements for shipping coal at 
the low-level tips, on the mole, at the west end of the 
dock and at the western portion of the south side, the 
trains are brought along the low-level lines on the north 
side of the dock, passing beneath the timber viaducts 
which carry the high-level tipping roads, to sidings on 
Barry Island, from which they will be backed to their 
destined tips. In the case of the low-level tips, each 
loaded wagon is raised by hydraulic cylinders to a height 
sufficient to command the hatchways of all ships, and the 
empty wagons are run off into depressed sidings, from 
which they are from time to time fetched to the marshal- 
ling sidings. The timber trade quays and the quay on 
the south side of the dock will all be served by the low- 
level lines and sidings. 

Hydraulic capstans for manipulating the coal wagons 
are provided at all the tips, and large hydraulic ship 
capstans are placed at the entrance jetties, entrance, and 
passage. The work of the dock is mostly carried 
on by hydraulic pressure. The pumping engines for this 
purpose are placed in an engine-house near the east end 
of Barry Island. They are of 300-horse power actual, 
and supplied by four boilers. Another set of similar 
engines and boilers is being provided on the north side of 
the dock for further requirements of trade. There are two 
accumulators adjoining the engine-house, and two more 
on the north side of the dock. 

The exclusion of the tidal waters from so large an area 
—upwards of 200 acres—as was required for the construc- 
tion of the dock, was a somewhat difficult operation 
owing to the great tidal range in the Bristol Channel. 
It was carried out by making, in the first instance, an 
earthen dam across the eastern end of the site of the 
dock. This was an easy operation, as the tide rose and 





fell equally on both sides of the dam, which was made 
by ordinary tip wagons. A second dam was made at 
the western end of the site, and this was made by tipping 
from ordinary tip-wagons from both ends of the dam 
until, as the two ends approached each other, the run of 
the tide was too rapid for the continuance of such work. 
A timber viaduct was then driven across the gap, and the 
contractor made two unsuccessful attempts at extreme 
neap tides to close the dam with earth. It was 
intended to carry the earth up sufficiently rapidly to be 
higher than high water of the ensuing tide; in fact, to 
race the tide each day. The return of the tide was, how- 
ever, too quick for the success of this plan, and the 
contractor then reverted to what had been originally 
proposed—viz., to close the gap by timber shutters backed 
up with earth as rapidly as trucks and wagons could be 
brought. This was quite successful, and the dam was 
closed in July, 1885. There remained to be made 
another dam—viz., to enclose the eastern end of the dock 
andthe entrance. This dam was made of earth for a dis- 
tance of about 500 yards out from the main land, and from 
this point it was made partly of permanent masonry and 
partly of temporary masonry to enclose the entrance. 
Little difficulty was experienced in closing ‘this dam, piers 
of masonry were left through which the tide flowed until 
the day for closing the dam arrived, when the gaps were 
rapidly closed with shutters backed with concrete. The 
concrete was afterwards faced with brickwork in Portland 
cement, and the last dam was finished in March, 1886. 
The water from the excavations of the dock was carried 
to a sump at the western end, communicating by a head- 
ing driven 10ft. below dock bottom, with pumps capable 
of raising 270,000 gallons per hour. Another sump was 
made near the entrance and other pumps erected there. 
The quantity of water to be pumped was never excessive. 

The stone for the walls was brought partly from the 
shore near Sully, where a red sandstone is found, and the 
remainder and larger portion from a quarry of mountain 
limestone near Wenvoe, about four and a-half miles 
northward of the dock. The quoins, sill stones, copings, 
and similar parts are of Cornish granite. The masonry 
is chiefly executed in blue lias lime, made from lias lime- 
stone, excavated on the site of the works. The inverts 
of the entrance and passage are built in Portland cement 
with bricks made on the site of the dock, faced with hard 
bricks made near the Severn Tunnel of a quality similar 
to Staffordshire bricks. The work after the dams were 
closed was executed with great rapidity, by day and 
by night, with the aid of temporary electric lights, an 
average of about 3000 men and 31 locomotives having 
been employed when the work was most actively in 
progress. 

The dock and sidings are lighted by electric light, for 
which an installation of 70 are lights, of 3000 candle- 
power, and of 600 incandescent lights, is used. The 
quantities of the chief items of work which are com- 
prised in the execution of the dock are—excavation, 
5,000,000 cubic yards; masonry, 200,000 cubic yards; 
brickwork, 20,500 cubic yards; timber, 175,000 cubic 
feet. 

The cost of the dock and its surroundings, which it is 
somewhat difficult to separate from the cost of the rail- 
way, has been about £850,000, including the breakwaters, 
sidings, and machinery. 

The first sod was cut by Lord Windsor in Novem- 
ber, 1884. The first pump began to work in March, 
1886, and the second in October, 1886. The engi- 
neers of the company—excepting for the railway north- 
ward of Pontypridd, for which Mr. J. W. Szlumper is 
engineer—are :—Mr. John Wolfe Barry, Mr. T. Forster 
Brown, and Mr. H. M. Brunel, for the dock and railways. 
The resident engineer is Mr. John Robinson. The con- 
tractors employed were :—For the construction of the dock, 
Mr. T. A. Walker ; for the gates and caisson, the Thames 
Iron Company; for the hydraulic machinery and mains, 


Messrs. Tannett, Walker, and Co., and Sir W. G. 
Armstrong, Mitchell and Co., and the Glenfield Co. The 


railways of the company have been constructed under 
various contracts with Mr. T. A. Walker, Messrs. Lovatt 
and Shaw, and Mr. Mackay. 

In the evening a garden party was given by Lord 
Windsor, in his grounds at Penarth. 

On Friday the proceedings concluded with a delightful 
trip, much favoured by the weather, to Ilfracombe, the 
party going on board the steamship Lorna Doone— 
specially chartered for the occasion—in the morning 
returning in the evening. The party were the guests 
of the President and members of the Cardiff Incorpo- 
rated Chamber of Commerce and the Cardiff Incorporated 
Shipowners’ Association, and a splendid luncheon was 
served at Ilfracombe at the Ilfracombe Hotel. The dis- 
tance run on the return trip was about fifty miles, 
traversed in 2 hours 35 minutes. We need scarcely add 
that the Lorna Doone is Clyde built and engined. 

This terminated the meeting, which must be classed as 
the most successful ever carried out by the Institution of 
Naval Architects, or, indeed, by any other society. From 
first to last there was not a hitch or a difficulty. The 
arrangements made by the reception committee, with Mr. 
Heywood as chairman, were perfect. The hospitality of 
Cardiff was lavish. Lord Brassey threw open his 
celebrated yacht, the Sunbeam, and she was visited by 
crowds. It is impossible for those who have not 
taken a practical part in the organisation of similar 
undertakings fully to appreciate the enormous outlay of 
time and ability, to say nothing of money, required to 
secure success ; and all concerned deserved in the fullest 
degree the hearty votes of thanks passed to Cardiff, its 
mayor, and its people by the Institution of Naval 
Architects. In conclusion, we think that a word must 
be said in favour of the valuable work done by Mr. 
Holmes, the secretary of the Institution. The services 
rendered by Lord Brassey the president, and the council, 
we need scarcely add, must by no means be forgotten. 
Such a meeting cannot, we think, fail to promote the 
welfare of the Institution, and we congratulate all 
concerned on its unqualified success. 
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THE 8.8. BORGHESE 








THE WALLSEND PONTOON, CARDIFF DOCKS. 





AN interesting piece of work has recently been performed on 
this pontoon, which ought to be specially noticed by ship- 
owners and underwriters. The 3orghese, owned by 
Messrs. Raeburn and Verel, of Glasgow, and of dimensions 
289°6 by 35°4 by 25°9, carrying a full cargo of 2400 tons, whilst 
coming up the Bristol Channel on Thursday, June 8th, 
collided with the s.s. L. E. Charlewood, and the latter sank in 
a few minutes. The bows of the Borghese were completely 
smashed in, but the fore collision bulkhead remaining intact, 
the vessel was kept afloat and she was able to reach Cardiff. 
In her then condition she was drawing 20ft. 6in. of water fore 
and aft—a draft that prevented her entering any dry dock in 
that port. The Wallsend Pontoon Company offered to endea- 
vour to place her on its pontoon without discharging any 
cargo, and raise her to such a position that the whole extent 


8.8. 


RAISED 


FOR REPAIRS ON 





and nature of the damage might at least be ascertained and 
possibly completely repaired. On Monday morning, June 12th, 
the pontoon was sunk to a sufficient depth to enable the 


damaged vessel to be floated over the blocks. The vessel was 
successfully placed in position by 10 a.m., when pumping 
commenced, and in a few hours the lifting of the vessel was 
successfully accomplished, the stem being completely bared 
down to the keel, and her stern being immersed 14ft. in the 
water. In this position the vessel was practically half water- 
borne, and thus any heavy strains on the ship, consequent on 
having a full cargo, were avoided. For greater safety a small 
cofferdam was constructed on the deck of the pontoon around 
the bows of the vessel, and without difficulty her position has 
been maintained, all the damaged plates have been cut away, 
the old stem taken out and the new one put in place and the 
repairs completed. Our engraving is from{a photograph, and 
explains itself. 

The importance of this operation cannot be over-estimated ; 


THE 
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WALLSEND PONTOON 


in the ordinaty course of events a vessel which had met with 
such an accident would have had to discharge either the 
whole or a large proportion of her cargo, involving considerable 
expenditure of time, first, in discharging, and then in reloading 
her eargo; also the cost of warehousing it and consequent 
claims likely to follow through breakage of bulk. In this case 
at least a fortnight’s time has been saved and the cargo will be 
delivered to the consignees as it was loaded, which means 
a very large saving to the claims that might have been made 
on the underwriters. 








THE YORKSHIRE COLLEGE ENGINEERING SocteTy.—On Tuesday, 
the 18th inst., the members of the Yorkshire College Engineering 
Society had the permission of Mr. Halliday, the manager of the 


| Leeds Steel Works, to visit them. There was a large attendance, 


and the opportunity was much appreciated. The entire process of 
reduction from the ore, to the conversion into steel, the casting 


| and rolling of ingots into tram rail section was seen. 
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SPECIMENS OF STAMPED PARTS OF SEAMLESS STEEL BOAT 


SEAMLESS STEEL BOATS. 


REFERENCE was made in our last impression to the manu- 
facture of seamless steel boats, and of boats the main parts 
of which are pressed out of sheet steel, according to the 
system of the Seamless Steel Boat Company. The above 
engravings show the character of the boats and parts of boats 
as thus made. 








HYDRAULIC PISTON ROD JACK. 


We show in the accompanying illustration a piston-rod 
remover or jack used in the shops of the Wisconsin Central 
Railroad, which is a decided improvement over the method of 
removing piston-rods from crossheads by sledge hammers and 
wedge blocks. 

The jack consists of a screw piston working in a chamber 
against a fluid in the cavity at the end of the piston, thus 





forcing out the short piston which bears against the end of . 


the rod to be removed, while the back side of the jack rests 
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HYDRAULIC CROSSHEAD REMOVER 
against the crosshead pin. The small screw piston in the 


large piston furnishes a means of greatly increasing the power 
of the jack. 


This a pliance was designed several years ago by Mr. J. W. 
Porter while in charge of the toolroom at the Brainard shops | 


of the Northern Pacific. Mr. Porter is now acting in a 


— capacity in the Wisconsin Central shops at Wau- 
esha, 





BALDWIN’S REMOVABLE FEED CHECK VALVE. 


THE feed check valve illustrated by the accompanying 


engravings is made so as to be removable and renewable while | 


Fig. 1 





the valve is under pressure. In the engraving Fig. 1, Ais a 
brass taper plug, in a cast iron body or outer casing B, with 
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| 
| inlet and outlet openings C C, having corresponding openings 
| C C in the plug A; D D valve and seat; E screw down top 




















or stuffing-box ; F fork for striking out valve and seat D D 
for renewal ; and G hand wheel for regulating the feed-water 
into boiler. In Fig. 2 is shown a bridge top or stuffing-box, 
with screw outside. The following instructions for renewal 
of valve and seat D D describe the valve. Give plug A 
quarter of a turn by the square at the bottom, shutting off 
inlet and outlet C C, screw off the top or stuffing-box E, then 
strike up the fork F, knocking out the seat, then remove 
valve and seat D D and force F into its former position, then 
put the new valve and seat D D into its seat, then replace 
top E, and turn down the wheel G to force the valve and seat 
D D tight into its place; give plug A quarter of a turn back 
to its former position, thus opening the inlet and outlet C C ; 
all is again in working order, without any stoppage to feed 
pump or boiler, and without any breaking of pipe joints.” 
The valve is made by Mr. James Baldwin, Devonshire Brass 
Works, Keighley. 








BOYNTON’S MAP SCALE OR PROTRACTOR. 


Tue scale or protractor illustrated by the accompanying 
full size engraving has been designed by Captain Francis 
Boynton, with the object of placing in the hands of 
everyone to whom it is important to be able to measure 
distances and direction on the regulation ordnance maps 
with the greatest facility. It is primarily designed for military 
use, but it is equally useful to civil engineers, although for the 
former there is on the side not shown in the engraving, @ 
lot of useful information, facts, and figures, only some of 
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which is of value to civil engineers. The scale is divided so 
that any part of a mile, or any number of miles, can be readily 
found. Itis engine divided into links, furlongs, 4, }, 3, %, 
and one mile on one edge, and on the other yards only, and 
is provided with an accurate compass. There is also a loop 
of silk, so that it be readily attached or detached from uniform 
ora coat. It is made for maps lin., 3in., 4in., or Gin. to the 
mile, and in boxwood, vulcanite, or ivory, and can be had at 
the Army and Navy Stores, or of John Sampson, York. 
A full description of the scale is given in Captain Boynton’s 
book on ‘‘ Barrack Damages.” The scale is of flat oval sec- 
tion and rounded on the edges. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer: Henry Humphreys, 
to the Hazard, to date July 8th. Probationary Assistant Engi- 
neers: Henry F. Bell, to the Nelson; Percival C. W. Howe, to the 
Swiftsure; William P. Legate, to the Intrepid; Thomas F. Brown, 
to the Latona; Herbert W. L. Cocks, to the Naiad; Cyril E. J. 
Hammond, to the Rainbow; John L. Kimber, to the Indefatigable ; 
James A. Paterson, to the Brilliant; and Frank Guyer, to the 
Pembroke, supernumerary, to date July Ist. 


DEATH OF Mr. J. HEAD.—We regret to announce the death of 
Mr. John Head, civil engineer, of 10, Queen Anne’s-gate, West- 
minster, who died of pneumonia after a week’s illness, on Friday, 
the 14th inst. Mr. Head was first employed by Messrs. Siemens 
and Halske, in London, under the late Sir William Siemens, whose 
personal] assistant he became in the year 1860, and also an assistant 
in the firm of Messrs. Siemens Brothers; he was afterwards Sir 
William Siemens’ principal assistant until the time of his death. 
Since then Mr. Head has managed the civil engineering business 
in London of Mr. Frederick Siemens. He was a member, amongst 


other scientific societies, of the Institution of Civil Engineers, of 
the Geological Society, and of the Iron and Steel Institute, and 
was the author of papers on the “‘ Regenerative Gas Furnace,” and 
on metallurgical a 

kindred societies, 


ects brought before the latter and other 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FRICTION WHEELS. 

Str,—I notice a letter signed ‘* N.” on the above subject in your 
issue for this week, and would like, with your permission, to offer 
a few words of explanation of the formula in question. 

Referring to the accompanying diagram, we have the force P 
balanced by the vertical reactions Q and the frictional resistances 
of the surfaces A B and BC, viz., »Q. Now, if we resolve each 


of these resistances in the direction of P, we have Q sin : 
and uw Q cos . respectively, so that we have the following rela- 
tion :-— a 

P=2Q sin $ + 2m Qos § =2Q(sin § + # cos 5) 


If we put T = the total tangential force, we have— 


202 = T. 
2% 2Q=!. 
» 


Substituting, we have— 
_T/. 6 = 
Pa. 5 t #008 5). 
This agrees with the formula given by Professor Unwin in his 
** Machine Design,” Part I., page 285. 1 would also refer ‘‘N.” to 
“Des Ingenieurs Taschenbuch,” published by the Society “‘ Hiitte,” 
fourteenth edition, Part I., page 139, in which he will find that the 
formula there given also agrees with that given above. 





In the case of conical friction clutches, let r = the mean radius of 
cone, M = the moment of the effort required to drive the shaft, 
and N = the total normal pressure between the cones, the coeffi- 
cient of friction being the same as in the preceding case, viz., m, 
then— 

Nywr= M. 
B= M 


oe ae 
Now if P = the total axial force pressing the cones together, and 
= the angle of the cones, then we have, as in the preceding 
case— 
P=N (sin ; + mp cos ‘). 
Consequently we get, on substituting the value of N— 
P= M (sin sd + m cos 4 
or > wt piles 4 


This is shown by Professor Unwin in his book on ‘“‘ Machire 
Design,” Part I., page 240. I trust the above explanation will be 
of service to ‘‘ N.” Epwarp J. M. Davies. 

16, Camden-street, Oakley-square, London, N.W., 

July 15th. 





REPAIRING CONNECTING-RODS. 

Srr,—It may possibly interest your readers to have particulars 
of a repair executed at Perim Island, Red Sea. On the 9th ult. 
the steamship Aston Hall put into Perim Harbour with a broken 
connecting-rod, the fracture going through one side of the fork, as 
shown. The repairs consisted of fitting two jin. steel plates on 
either side of the fork, and securing them to the rod with fitted 
tap bolts. Cast iron blocks were then fitted on the inside of the 
jaw and secured by through bolts the clearance fortunately allow- 
ing this. As will be seen, the steel plates were carried down square 
at the ends, and cast iron blocks carefully fitted in between, bear- 
ing on the rounded part of the rod, and firmly secured to the steel 
plates with through bolts. The above repairs were successfully 
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completed at the engineering workshops belonging to the Perim 
Coal Company, under the able direction of Mr. McClelland, the 
chief engineer, and his staff. The establishment of such works as 
the salvage station on Perim Island cannot be too well known in 
the interests of the shipping community, as they are often the 
means of averting disasters and saving heavy towage bills. The 
original idea of the Perim Coal Company in establishing a repair- 
ing shop was for the upkeep of its own plant; but it has 
since laid down heavy machine tools, for the convenience of ships 
in distress in the neighbourhood. HaRVEY aND Bower. 
Liverpool, July 14th. 


PHOTOGRAPHING THE VICTORIA. 

Sirn,—With reference to your article in this week’s issue on “‘Can 
the Victoria be Raised ?” and in which you suggest that it might 
be worth while to look at her with a view to information if such 
can be done at such a great depth, will you allow me to suggest a 
means by which the information required might be readily gained 
without the risk of a man going down. 

The means I would suggest are photography and the electric 
light. I would have three cast iron cylinders arranged side by 
side, the centre one containing a camera and extra rapid dry plate, 
the two outer ones containing each an arc lamp taking 25 ampéres 





at 40 volts. The bottom of each case would be closed by a thick 
glass disc, the joint being made air tight by a rubber ring. The 
sensitive plate and camera would be inserted in a dark room, and, 
the glass end being replaced, air would be let in to a pressure of, 
say, 1001lb. per square inch. This would be supplied from the 
torpedo reservoirs on a warship, or by a small hand pump, and 
would serve to reduce the necessary thickness of the glass, as the 
air pressure would balance half the column of water at the bottom. 
A dark cloth would be tied lightly over the end of the middle case 
until it got beyond the reach of sunlight, when it would be pulled 
off by a small cord paid out with the hoisting rope. The arc lamps 
would be connected two in series, and fed through a single seven- 
sixteenths stranded copper cable—insulated—the return being by 
an iron wire hoisting rope and the water. They would be switched 
on on reaching the proper depth. The camera would by this 
means be protected from the direct action of the light, and sufli- 
cient light might possibly be thrown down to sufficiently develope 
the plate. If 25 ampéres were not enough, the cable mentioned 
would carry 40 amperes without difficulty for the few minutes 
necessary. 

Of course there would be the difficulty as to focussing the object, 
but with care in adjusting the depth of the apparatus I think 
fairly good results might be looked for. I have already suggested 
this plan to the Admiralty, but have received the usual stereo- 
typed reply that “they are not prepared to adopt your proposals.” 
Probably in the future the method suggested, with unimportant 
modifications, will be brought into use with a great flourish as the 
results of Departmental ingenuity. GeEoRGE T, PaRDOE. 

26, Bignor-street, Cheetham, Manchester, 

July 16th. 


INDUCED DRAUGHT. 

Str,—I have just received a copy of the er read before the 
Institution of Naval Architects at Cardi y Mr. J. D. Ellis, 
managing director of Messrs. John Brown and Co., Sheffield, in 
which my name is mentioned. 

In the discussion following the reading of this paper reference 
was made to Admiralty trials with my system of induced draught. 
I may mention that the results of these trials have never been 
made public, although moved for by members of the House of 
Commons. Iam ata loss to understand why any secrecy should 
be observed respecting them, and | certainly think it would have 
done good service if they had been publish The late Admiralty 
trials have been carried out under certain disadvantages, as the 
boilers fitted had previously suffered under forced draught, and 
the boiler-room clogged up with forced air fittings altogether un- 
necessary for induced draught. 

As I did not superintend the trials, I simply took notes a portion 
of the time for my own information, thinking that the final results 
would be made known. 

In the forced draught trials the stokehold was a perfect pande- 
monium ; the dust and dirt were such as to render all of one 
colour, that of West India blacks, and when the cleaning of the 
furnaces went on, and the hose pipe turned upon the hot ashes, 
it was almost unbearable. Great watchfulness was required in 
stoking, which kept all hands on the alert, fire-bars frequently 
fusing and having to be replaced. The heat was excessive both in 
stokehold and uptake, and the funnel was frequently red-hot, 
dense volumes of smoke and sometimes flame being emitted. 

I wish to reiterate what I have often stated, that a furnace 
under vacuum and a furnace under pressure differ considerably. 
What service could be got out of a locomotive under pressure ? 
No one is foolish enough to try it. There are only three things 
to be observed to make induced draught efficient: First, good 
furnace arrangements; second, proper disposition of the feed- 
water delivery to promote circulation; third, draught power 
double the requirements for ordinary steaming. 

The Gossamer’s fittings complied fairly with these conditions. 
The full speed for fans was 500, but 180 to 200 produced all the 
steam required. 

Pocock-street, Blackfriars-road, 

London, July 19th. 


W. A. Martin, 


THE CHICAGO EXHIBITION. 

Sir,—We beg to call your attention to the sixth paragraph in 
the third column, page 27, of your issue of the 14th July, in which 
reference is made to the machinery exhibited by us at the Chicago 
Exhibition. Your Special Commissioner says, ‘‘ A loom or two 
from Platt Brothers.” We are surprised that such a curt and 
erroneous statement should appear in your able journal. For your 
information we send you herewith a catalogue of the machinery 
we have on exhibit at the Chicago Exhibition, from which you will 
see we are not exhibiting looms. You will notice from the cata- 
logue that our exhibit consists of no less than seven characteristic 
machines illustrating some of the most important processes through 
which cotton passes before it is spuninto yarn. The space occupied 
by our exhibit is 2100 square feet. Notwithstanding its import- 
ance as a special exhibit, it would appear that your Commissioner 
has never seen our installation, otherwise he could never have 
alluded to it in the manner he has. We trust that in your next 
issue you will correct the statement contained in your issue of the 
14th inst. We may add that although the Machinery Hall at the 
Exhibition was, and is, still in a very backward condition, that our 
exhibit was completely installed, supplied with the necessary raw 
material, and ready for work on the lst May. All that was wanted 
was driving power. For some time our machines have been work- 
ing every day with material passing through them. 

PLatt BROTHERS AND Co., LIMITED. 

Oldham, July 18th. 





THE INVENTOR OF GUTTA-PERCHA COVERED WIRE. 


Sir,—It is with regret that I learn by Mrs. Danchell’s letter in 
your issue of the 7th July that Mr. Danchell has died since Mr. 
Carl Siemens’ letter appeared in journal on the 24th February 
last. 

My reason for replying to the first statement made by the late 
Mr. Danchell in your issue of the 13th January last, was the wish 
to clear the memory of the late Dr. Werner von Siemens from the 
reproach that he had appropriated another man’s invention and 
derived profit from it. 

The letter of Mr. Carl Siemens disproves this charge completely, 
and I cannot find that anything fresh is now brought forward which 
alters the statements of facts contained in the letters of Mr. Carl 
Siemens and myself. The four patents mentioned have nothing 
whatever to do with the use of gutta-percha for insulating wires, but 
deal with other applications of gutta-percha for industrial purposes. 
As the rest of the letter merely repeats the statements of the 
13th January last, it is useless to go over the same ground again ; 
but it appears that the suit in connection with which the American 
Commission was sent over ended in a compromise, and all the 

apers connected with it may not have been accessible to Mr. 
Danchell’s correspondent. 

The fact remains that Dr. Werner von Siemens claimed for over 
forty years to be the first person who suggested the use of gutta- 
percha for insulating wires. This claim has never been contested 
until Mr. Danchell’s letter in your issue of the 13th January 
last raised objections to it on grounds which have not been 
substantiated. AL, SIEMENS. 

London, July 19th. 





THE LAUNCH OF THE GREAT EASTERN. 
Sir,—Will you allow me to correct what I believe to be a slight 
mistake on the part of Sir Edward Harland’ In your report of 
Sir Edward’s remarks at Cardiff, at the meeting of the Institute of 
Naval Architects, he is stated to say that the reason why Brunel 
hesitated to let the Great Eastern take her own course at the 
launch was a fear that one end of the ship would be in the water 











before the other. This is not the story as told me by my late 
uncle. My uncle was at that time master shipwright at Deptford 
Dockyard, and was present at the first attempted launch of the 
great ship. The spectacle had attracted the attendance of an 
enormous quantity of people, the river between Deptford yard and 
Millwall being literally crowded with boats of every kind. Just 
before the launch Brunel was talking with the late Mr. John Penn 
about the checking gear—i.e., the apparatus by which the ship was 
to be let into the water at a steady pace. Penn said to Brunel 
‘“* Why do you want to check her at all? Why not let her go? If 
you stop her you may never start her again ”—a forecast which was 
only too well realised. Brunel said, ‘‘ Yes, But what about all 
these boats? If I let her go and she strikes the water at speed 
there will be such a wash as will swamp half these boats, and 
drown no end of people.” In this he was probably right. A vessel 
692ft. long, and weighing 10,300 tons, launched sideways into a 
narrow river, would probably create such a disturbance on the 
water as would have involved serious consequences. She was 
checked, and what Mr. Penn foresaw happened. Her progress 
once arrested, the two surfaces of the ways wedded, and then she 
was for three months as tight as glue. This may not be a very 
important matter ; but, as everything connected with the history 
of this remarkable ship has some interest, I thought I would 
trouble you with my story. GEORGE PHILLIPs, 
Chatham, July 18th. 


THERMODYNAMICS, 

Sir,—I think Mr. Cowell cannot have read the whole’ of the 
correspondence on this subject, to which I therefore refer him, 
I shall, however, feel obliged if you will grant me space to add 
another illustrative demonstration of the truth of the statement 
that the condition of molecular quiescence is independent of the 
temperature, 

_Interchange of heat must always produce molecular changes, 
viz., expansion and contraction of the molecules, and in most, but 
not in all cases, changes of the relative position of the molecules 
inter se due to other causes than mere expansion and contraction 
of the molecules. For the sake of illustration, we will suppose 
that two bodies at different temperatures are placed in contact, 
and are surrounded by a perfectly adiabatic medium. We will 
suppose, also, that interchange of heat produces inter-molecular 
motion. The fall of temperature in one body will be partly due 
to the transfer of heat to the other body, partly to the creation of 
vis viva amongst its own molecules, The heat transferred to the 
colder body will be expended partly in raising its temperature and 
partly in creating vis viva. The vis viva in the case of both bodies 
will again be converted into heat by molecular friction. This 
process will continue until both bodies attain the same tempera- 
ture, and there will be absolute molecular quiescence as soon as 


the common temperature attains the value *1/1% + %2 M2 fo in 
, 4) WT So Mog 
which 8), 8), ™, m9, t,t2, are the specific heats, masses, and 
ay = temperatures of the two bodies respectively. 
uly 18th. Winuam DONALDSON. 








THE OLD FOUNDRY, BARNSLEY. 





AFTER having been in existence the greater part of the century, 
and having laid the foundations of the fortunes of two or three 
families, the Old Foundry, Barnsley, once the leading concern of 
its kind in South Yorkshire, has been broken up, and its plant 
dispersed by auction by Messrs. Lancaster and Sons, of Barnsley, 
in connection with the liquidation of the affairs of James Far- 
rar and Co. The concern at one time gave employment to 
several hundred hands. Its dispersal has occupied some five days, 
much valuable machinery having been secured for other concerns 
at very low prices, over 1500 lots having been disposed of. As 
showing values at a breaking up, it may be stated that a fine and 
powerful self-acting planing machine, to plane 28ft. long, 7ft. 2in. 
wide, 7ft. high, the bed 38ft. 6in. long, with broad V's centres, 
table 26ft. by 6ft. wide, with all fittings, which cost £1100 a few 
years ago, went for £320. An llin. double-geared sliding and 
surfacing break lathe, raised to 13hin., with 17ft. bed, 17in. on face, 
12in. deep, admits 56in. diameter in gap by 24in., made only 
£17 10s. Double-flanged pipe-facing machine, with two double- 
slide tool holders, 13ft. 6in. bed, 13in. on face, llin. deep, admits 
9ft., diameter 30in., £14 10s. 

A l6in, self-acting double geared sliding and surfacing lathe— 
on 27ft. gap bed, 24in. wide at face—to admit of 5ft. 4in. diameter 
by l5in. wide in gap, and 20ft. 6in. between centres, £65, A 13in. 
stroke self-acting geared slotting machine, £36 ; 24in. self-acting 
double-geared horizontal boring machine, £54. Self-acting boring 
bar, 7}in. diameter by 13ft. long, £36. Ditto, 94in. diameter by 
15ft. bin. long, £30. Revolving screen, 5ft. long, 32in. diameter, 
on 2hin. shaft 9ft. long, £2. Parallel bench vices, 5in., 6in. and 7in., 
17s. to 25s. each ; _ self-acting double-geared sliding, surfacing, 
and screw-cutting lathe, on 24ft. straight bed to admit 20ft. 
between centres, £20 ; Sin. self-acting double-geared sliding, screw 
cutting and hand surfacing lathe, £38; llin. ditto on 30ft. straight 
bed, £30; Sin. double-geared hand lathe, £5; llin. self-acting 
double-geared sphere turning lathe, 13ft. straight bed, £7 ; self- 
acting self-contained double-geared vertical drilling machine, 2in. 
spindle, l4in. feed, to admit 36in. diameter, £18; 14in. double- 
geared hollow spindle patent screwing machine, £25, Vertical 
drilling machine, 1}im. spindle, 10in. feed, admit 27in. diameter, 
£10. Nearly new 12in. self-acting double-geared sliding and 
surfacing brake lathe, 25in. loose sliding bed, 20in. on face, 14in. 
deep, admits 52in. diameter in gap by 30in. wide in front of face 
plate, £77 10s. Ditto on 20ft. gap bed, £62 10s. Planing machine, 
to plane 13ft. by 3ft. 6in. by 2ft. 6in., £36. Ditto, 8ft. Gin. by 
3ft. by 2ft. 6in., £30, &c. Many good bargains in other directions 
were obtained. 














THE JUNIOR ENGINEERING SoctETY.—Recent visits of this Society 
have been to the Deptford Station of the London Electric Supply 
Corporation, and to the Blackwall Tunnel Works, both occasions 
being largely attended. At Deptford the members were shown 
over by Mr. Brown, who fully explained the arrangement and 
working of the plant, and pointed out the numerous features of 
interest. On behalf of the contractors, Messrs. Pearson and Sons, 
the party were received at Blackwall by Mr. E. H. Tabor and Mr. 
F. 8. L’Estrange, under whose guidance the works on the north 
side were first inspected. The members then proceeded across the 
river to Greenwich, and after being shown the work at surface, 
descended one of the caissons and passed to the working face, 
where the cutting shield was seen in operation driving the tunnel. 
At the conclusion of the visits the thanks of the members for the 
attention received were expressed by the chairman, Mr, Sidney 
Boulding, M.I. Mech. E. 


A PROJECTED RAILWAY IN FRANCE.—A line of considerable extent 
and importance has been submitted by the Administration of State 
tailways in France to the Minister for Public Works. The project 
when put into execution will establish an entirely new route 
between Chartres and Paris-Montparnasse by way of Limours, 
Saint Arnoult, Atlis and Coltainville, a total distance of a little 
over fifty English miles. It is now some ten years since this 
scheme was first mooted, its object being to bring the State rail- 
ways into direct communication with the capital. At present this 
particular system, or network of railways, is connected with Paris 
solely by means of the Western section between Paris and Chartres 
vid Versailles, upon which State lines circulate. The opening of 
a new route will very much facilitate the general traffic of goods 
and the transit of passengers, A length from Montoise to Tours 
will shortly be completed, and the State will then have an inde- 
pendent line from Lauzé aux Sables-d’Olonne. 
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RAILWAY MATTERS. 
On the 12th inst. the unopposed Bill Committee of the 


House of Lords passed the Bill authorising the construction of an 
underground electric railway from Waterloo station to a point in 
the City almost opposite the Mansion House. No intermediate 
stations will be placed on this railwa . This scheme has already 
received the sanction of the House of Commons. 


CoNSIDERABLE interest has been created in street rail- 
way, financial, and political circles in the United States by the 
recent great growth of the Consolidated Traction Company, 
operating principally in New Jersey. Almost all of the electric 
roads in the vicinity of Newark, Jersey City, and other towns 
in the same district have, it is said, been absorbed. 


Tue Canadian Pacific Railway announce that the time 
occupied on the overland journey between the Atlantic and 
Pacific Oceans will in future be reduced by twenty-two hours, this 
being necessitated by the requirements of travel in connection with 
the new fast passenger service to Australia, vd Vancouver, 
initiated last month, and the steamship service of Japan and 
China. 

On Thursday, the 13th inst., a special train load of 
manufactured ironwork left Batley for Brazil 7i@ Liverpool, being 
art consignment of an order received by J. Bagshaw and Sons. 
the goods consisted of pulleys, shafting, iron roofs, and structural 
ironwork for a woollen mill, and occupied thirty trucks, the total 
length of train being about 540ft. Ten more truck loads will 
follow in a few days. 


MerTAtLic sleepers for tramways are used on a part of 
the Los Angeles Consolidated Electric Railway, according to the 
Street Railway Review. These ties are merely scrap T-rails, two to 
each joint, and one every 3ft. between joints. They are imbedded 
in a transverse trench filled to a depth of 15in. with concrete, 
forming part of the concrete foundation of the 2in. bituminous 
rock pavement with which the street is surfaced. The chairs are 
pieces of Z-bars about 3in, high, bolted to the cross-ties and to 
the rails. The rails are guarded on either side by a row of granite 
blocks, the space between the rail and the blocks being filled with 
a rich grout. 


Tue manufacture of wrought iron wheel centres in 
America is a comparatively new industry. The Baldwin Locomo- 
tive Works have done quite a little in this line, working upon 
the patents of Mr. Vauclain of that company. The Railay Age 
says:—These patents have recently been taken over by the 
Standard Steel Works, of Philadelphia, and its works are now the 
exclusive manufacturers of wheel centres under those patents. 
This company has made extensive additions to its entire plant in 
the way of hammers, presses, dies, and machine tools, necessary 
for the manufacture in the best possible manner in large numbers 
of these centres. These centres are designed for either engine 
truck, tender truck, or coach wheels, and they have been used for 
drivers to some slight extent, notably upon the Baldwin compounds 
in service on the Chicago South Side Elevated Railway. 


Messrs. W. B. Brown anp Co., Globe Works, Bank- 
hall, Liverpool, have just completed one of the largest steel wire 
cables on record, having a continuous length of four and a-half 
miles, or one mile longer than a similar cable which they manu- 
factured a few months ago. The total weight is over twenty-five 
tons. It is 3%in. in circumference, and is made upon the Lang’s 
patent principle, with forty-two wires of No. 10 standard wire 
gauge, of the finest quality of improved patent crucible steel wire, 
the tensile strain of the cable exceeding forty-five tons. The facili- 
ties of the firm are such that the whole work from the commence- 
ment of the drawing of the wire to the completion of the cable was 
carried out within fourteen days, although there were over 220 
miles of wire used in the manufacture, the machinery for such 
heavy work being of special design. The cable is to be used for 
endless haulage, and to transmit loads of forty to sixty tons at a 
speed of eight miles per hour. It was treated in course of manipu- 
lation with W. B. Brown and Co.'s self-lubricating anti-corrcsive 
composition, 


Ar the half-yearly meeting of the shareholders of the 
Manchester, Sheffield, and Lincolnshire Railway Company, held at 
Manchester, on Wednesday, the burden of Sir Edward Watkin’s 
speech was the London extension. The Royal assent to this 
scheme was only obtained at the end of last March, and the 
directors, therefore, have not yet had time to lay before the pro- 
prietors a complete financial scheme for the vigorous prosecution 
of this vast undertaking. Of its success, Sir Edward, like the 
Grand Inquisitor in ‘‘ The Gondoliers,” has not the least possible 
shadow of doubt. He believes that the completion of the line to 
London will be the salvation of the Manchester, Sheffield, and 
Lincolnshire property. The chairman was prepared to stake his 
reputation and half-a-century’s experience that if the line were 
completed, the Manchester, Sheffield, and Lincolnshire Company 
would be one of the best railway properties in the United King- 
dom. The financial scheme is shortly to be submitted to the 
shareholders, and Sir Edward advises every capitalist to do as he 
intended to do—‘‘ take as much of the capital as he could stagger 
under "—adding, ‘‘it will be a brilliant investment, and the man 
who does not take advantage of it is not a wise man.” 


_ SEVERAL large projects are at the moment under con- 
sideration in France, for adapting electricity to the propulsion of 
road cars. A great deal of progress has already been made in 
this direction, but it has been so far of a tentative character. The 
success of the electric tramcar seems, however, to be now 
assured, and tramway companies as well as municipal councils 
have before them proposals that are likely to result in a very 
extensive adoption of this new form of motive power. During 
the past twelvemonth electric cars have been running in Paris 
from the Madeleine to St. Denis, and they have given so much 
satisfaction that another line has been started during the past few 
days, along the Rue Maubeuge and the Rue Lafayette to the 
Opera. These cars are supplied with accumulators, as overhead 
contact in a city like Paris is considered to be out of the 
question, The system, however, is not altogether approved of, 
chiefly on account of the enormous deadweight of the accumu- 
lators, and there are a very large number of engineers who advo- 
cate the Siemens system of underground contact which was first 
adopted at Budapest in 1889. Itis believed that this method will 
in the future be very generally used to the exclusion of the accumu- 
lators, and probably the overhead wire. This latter system has been 
chosen for the new installation which is to be laid down at Havre. 
All animal power for tramway purposes in that town is to be sup- 
pressed, and a contract for the substitution of electric power has 
already been given by the Compagnie Générale Francaise to the 
French concern that is working the Thomson-Houston patents. 
The electric current, with a potential of 500 volts, will be supplied 
by the Société de l’Energie Electrique. As the line has a Rogth 
of 19 kilometres, it will be necessary to use about 600 posts for the 
erection of the wire, and these will be placed for the most: part 
upon the pavements. The tramway itself is to be of the Wanhert 
type, that is to say, at every twenty metres the rails are connected 
with a transverse copper wire, with a view of diminishing as much 
as possible the electric resistance of the tram road. The line will 

© served by twenty cars. The experiment is an interesting one, 
Seeing that Havre will be the first large town in Europe in which 
such an installation will be laid down upon an extensive scale. The 
dangers of overhead electric wires in populous centres has long 
given rise to some discussion in New for, where the system is 
most largely in vogue, and the system is not likely to be adopted 
in other of the French towns unless the experiment at Havre shows 
that an overhead conductor does not give rise to an undue proportion 
of fatal accidents.* 





NOTES AND MEMORANDA. 


THE deaths registered last week in 33 great towns of 
England and Wales corresponded to an annual rate of 24°8 per 
1000 of their aggregate population, which is estimated at 10,322,429 
persons in the middle of this year. Huddersfield stood best with 
12°3, and Liverpool worst with 34-9, 


In London last week 2607 births and 1887 deaths were 
registered. Allowing for increase of population, the births were 
19 below, and the deaths 205 above, the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 22°6, 22°2, and 22:4 in 
the preceding three weeks, rose to 22°9. 


TuE recently-issued Seventh Annual Report of the 
U.S. Commissioner of Labour, 1891, gives figures on the cost of 
production of textiles and glass, The figures given are based on 
returns from 99 establishments making cotton textiles, 32 cotton 
yarns, 46 woollen and worsted textiles, seven woollen and worsted 
yarns, four linen textiles, four silk textiles, 37 window glass, 30 
green glass bottles, 14 flint glass bottles, and five lamp chimneys. 
Of these 278 establishments 49 are in Europe. 


For the 72 days from 1893, March 5th to May 15th, the 
total amount of rain measured was only 0°246in., the average for the 
corresponding pa being about 4in, There was a period of 
30 days from March 18th to April 16th without rain. There is no 
similar dry period of 72 days since the commencement of \the 
register in 184]. It is worthy of note that immediately procedlg 
the drought there was heavy rain; between.1893, February Ist a 
March 4th, rain fell on 25 days to the total amount of 3°03in., the’ 
average rainfall for the corresponding period being about 1°67in. 


Mr. ScnHootinG has a curious paper in Longman’s 
Magazine, iu which he calculates what the sea would cost to 
remove it, if a contractor undertook to shift it at a penny per 
thousand tons. If he performed his contract his bill would amount 
to 10,000 times the amount of the National Debt. If the sea could 
be piled up in a round column reaching to the sun, the column 
would be two and a-half miles in diameter. If you could sell the 
sea at a penny per 10,000 gallons, it would fetch 155 billion pounds ; 
if you were to try to pump it dry at the rate of 1000 gallons a 
second, it would take 12,000 million years. If you take a crown 
piece as representing the surface of the planet, half-a-crown will 
represent the surface of the whole sea, a shilling the surface of the 
Pacific, and a threepenny-piece the surface of the Atlantic. 


DurinG the period of 9 days, 1893, April 18th to 26th, 
the maximum temperature on 8 days at Greenwich was above 
70 deg., including April 20th, when the maximum was 80:0 deg. 
For the 50 years 1841-1890 the earliest recorded occasion in any 
year on which the thermometer rose to 80 deg. was April 27th, 
in 1865, when it rose to 815 deg. The mean maximum tempera- 
ture of the 9 days was 74°] deg., being 15°0 deg. above the average 
for the corresponding days for 50 years. The mean temperature 
of the 9 days was 58°5 deg., or 10°1 deg. above the 50 years average. 
From April 21st to 26th the total sunshine registered was 71°0 h., 
a daily average of 11°8h.; the least daily value being 11°5h., and 
the greatest 12‘6h., a run of exceptional uniformity. The daily 
number of hours the sun was above the horizon at a sufficient 
altitude to register was 12°8 h, 


One of the most important electrical installations, 
according to our contemporary the Annales Industrielles, in the 
whole European continent, is that of the Aluminium Company of 
Neuhausen, recently completed and in full working order. This 
company has the right to utilise the falls of the Rhine, up to a 
power of 4000-horse power. Hitherto only about half the available 
— was drawn upon ; but the mechanical appliances have been 
ately augmented by the addition of four new turbines, each of 
600-horse power and constructed by the firm of Escher, Wys, 
aud Co., of Zurich. These turbines are coupled up directly to 
dynamos furnishing 7500 amperes and 55 volts, supplied from the 
workshops of Oerlikon. Up to the present the production of 
aluminium has amounted to 22001]b., in round numbers, one ton 
per day; but it is confidently anticipated that in a short time 
this output will be doubled. 


Art the beginning of this year there were 1168 sub- 
marine cables in existence, of which 880 belonged to different 
dominions, and 288 to private companies. The former possessed a 
length of 16,652 miles, and the latter had a length of 144,743 miles, 
thus the total length was 161,395 miles. Fifty-four of these cables 
belong to the State in France, the length being 3979 miles ; and 
Germany owns 46 cables, having a total length of 2025 miles. 
There are 14 Anglo-French cables, 10 Anglo-Belgian, 8 Anglo- 
Dutch, and 13 Anglo-German. Of the cables possessed by private 
companies, the Eastern Extension, Australasia, and China Tele- 
graph Company, head the list with 25 cables and a mileage of 
18,205 ; the Great Northern Telegraph Company follow with 24 
cables, having a total length of 6948 miles ; then comes the West 
India and Panama Telegraph Company with 22 cables, extending 
through 5240 miles ; and the Western and Brazilian Telegraph 
Company with 15 cables, stretching over 5408 miles. The French 
Society of Submarine Telegraphs possess 14 cables, having a total 
length of 3754 miles. 


In a recent paper before the Paris Academy of Sciences 
some information was given on ‘‘The Photographic Properties of the 
Salts of Cobalt.” Hydrated peroxide of cobalt dissolved in oxalic 
acid gives a solution of very unstable cobaltic oxalate, which is 
easily reduced to the cobaltous state by the action of light. This 
action may be utilised to produce photographic prints. A cobaltous 
salt is precipitated with sodium peroxide ; the cabaltic hydrate 
formed is carefully washed in hot water, collected, and treated in 
the cold with a saturated solution of oxalic acid; the reaction, 
which must take place in the presence of an excess of cobaltic 
hydrate, is finished in several hours, and givesa green solution with 
which gelatinised paper may be impregnated. Printing is done 
very quickly. After sufficient exposure the proof is developed by 
means of a 5 per cent. solution of potassium ferrocyanide, and 
fixed by simple washing. The image obtained is pale red. It is 
intensified and given a more agreeable colour by treating with an 
alkaline sulphide, which converts the ferrocyanide of cobalt into 
the sulphide. The process is distinguished by its simplicity, 
rapidity and cheapness, 


Two despatches have been received by the Department 
of Science and Art through the Foreign Office from the Acting 
British Consul at Puerto Rico, relative to an exhibition which it is 
proposed to hold in that city in November next, to commemorate 
the 400th anniversary of the discovery of the Island of Puerto Rico. 
All the West Indies and countries of America, both North and 
South, are especially invited to attend, but exhibits of machinery 
and implements, both agricultural and industrial, are solicited from 
all countries with the view of their becoming known, and their 
employment introduced if proved adapted to the needs of the 
country. Among these are suggested cultivators, mowers, fruit 
driers, machinery for the extraction of oil from seeds, and for the 
separation of fibres; for brick, rope, and paper-making, and for 
the dairy ; lumbering appliances, and for tanning leather : rice 
and coffee machinery, economical motors, and fire extinguishing 
apparatus. Space will be granted to exhibitors free of charge, 
and must be applied for by September Ist. Exhibits will also be 
admitted free of Custom duty. The admission of exhibits from 
countries other than the West Indies, and those of America, will 
not be limited to agricultural and industrial implements and 
machinery, but will be extended to all objects that are, or may 
become, articles of commerce, and that these will be entitled to 
= into competition for prizes on an equality with other 
exhibits, 
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MISCELLANEA. 


Ir was decided, at a meeting held at Taunton on 
Saturday, to invite the Bath and West of England Society to hold 
their show at Taunton in 1895, 


Tue general contract for the Heatley drainage, 
Cheshire, has been let to Messrs. Worthington and Pownall, of 
Manchester; and the contract for gas engines, air compressors, and 
Shone’s ejectors to Messrs. Hughes and Lancaster, Westminster. 
Mr. G. Herbert Bayley, A.M. Inst C.E., is the engineer. 


THE new first-class gunboat Leda, whose recent forced- 
draught trial off Sheerness failed through leaks in her foremost 
boilers, has been reported ready for another trial, and instructions 
have been given for her to be immediately manned by a navigating 
party from the disabled gunboat Jaseur, and taken to sea for a 
three hours’ continuous run under natural draught. The Leda 
was built at Sheerness Dockyard under the Naval Defence Act, 
and was engined by contract. 


THE new first-class line-of-battle ship Resolution, built 
by private contract on the Tyne, arrived at Portsmouth on 
Saturday, and she will be brought forward for commission with 
the utmost expedition. The arrival of the vessel created consider- 
able interest in naval circles. The Resolution is 40ft. longer, 5ft. 
broader, and has 3680 tons greater displacement than the Victoria. 
The Resolution utilised her own steam on the passage, but had 
attendant tugs to give assistance, if required. 


Ar the invitation of Mr. F. W. Webb, M. Inst. C.E., 
the Association of Birmingham Students paid a visit to the London 
and North-Western Railway Works on Wednesday, the 12th inst. 
The party was joined at Crewe by the Manchester Association, 
and were conducted over the various departments by Messrs. 
Muntz and Tucker. After spending tive hours in the works, the 
members inspected the new dining and corridor cars now running 
on the main line. The Associations afterwards dined together at 
the Crewe Arms Hotel. 


THE ordinary monthly meeting of the Birmingham 
Association of Mechanical Engineers was held at the Grand Hotel, 
Birmingham, on July lst. The president—Mr. A. Driver—occu- 
pied the chair. The meeting was of a purely business character. 
The members paid a visit of inspection on Monday, July 10th, to 
the works of Messrs. J. Baldwin and Sons, paper manufacturers, 
King’s Norton, Birmingham, where the process of paper making 
was explained in detail. After the visit a cordial vote of thanks 
was awarded to Messrs. Baldwin for the kindness and courtesy 
shown during the visit. 


ComPaRED with the corresponding quarter last year 
there are, according to Lloyd’s Register shipbuilding returns for 
the quarter ending June 30th, some notable differences in the 
figures of vessels now under construction. Belfast and the Clyde 
show an increase in the tonnage, the former with 75,227 gross 
tonnage against 65,182, the latter with 213,502 against 196,732. 
These are both satisfactory ; but at Hartlepool and Whitby, on the 
Mersey, at Middlesbrough, on the Tyne, and the Wear there is a 
serious decline of work. Great Britain, however, is the only 
country in which shipbuilding goes on to any large extent. The 
rest of the world does not show, taken altogether, as much work 
on hand as there is at Belfast. 


THREE assessment appeals arising out of the recent 
revaluation of the manufacturing properties in the Union of 
Chesterfield by Messrs. Hedley and Co., were disposed of at the 
Special Sessions at Chesterfield on Saturday. Mr. Edward Boyle, 
of the South-Eastern Circuit, specially retained, appeared for the 
appellants, and Mr. Midleton for the Overseers. Mr. Boyle 
informed the Bench that the respondents had accepted an offer 
made by Mr. Humphreys-Davies, the appellants’ surveyor, and 
that the respondents therefore consented to alterations in the 
various rates as follows :—Sheepbridge Iron Company, from £3960 
rateable value to £1650; Messrs. Robinson and Sons, from £1050 
to £550; Messrs. Plowright, from £285 to £140. The Court made 
an offer accordingly, and allowed the appellants their costs. The 
assessment of the remaining properties included in this revaluation 
was compromised without the necessity of an appeal to Sessions, 
the aggregate of the rateable values of £9665, as estimated by 
Messrs. Hedley, having been reduced by the Assessment Com- 
mittee to £6270. The net result of tue proceedings, therefore, 
has been a reduction of nearly one-half in the total of the original 
valuations. As the cases have been conducted on behalf of the 
appellants by the Machinery Users’ Association, and mainly turned 
upon the method in which machinery should be dealt with for 
rating purposes, these are hardly encouraging to those who main- 
tain the legality of rating machinery. 


A FURTHER advancement is about to be made towards 
the purification of the Manchester Ship Canal by the purification 
of the sewage now flowing in a crude condition from the district of 
the Crompton Local Board. On the 4th inst. Mr. Frederick H. 
Tulloch, C.E., one of the Local Government Board inspectors, held 
an inquiry at the offices of the Crompton Local Board, Oldham, 
with reference to the borrowing of loans amounting to £12,390 for 
sewage purification works, public offices, and cemetery purposes. 
Mr. Mills, the surveyor to the Board, explained the various 
purposes for which the loans were required, and stated that they 
had made provision at their sewage works to purify 225,000 gallons 
of sewage per day, having three precipitation tanks, each of 
75,000 gallons, and eight small polarite filter beds. It was given in 
evidence that the effluent from the polarite filters would be better 
than that obtained by land treatment. By the use of the Inter- 
national process half the quantity of land that was first decided on 
will now only be taken, and this economical arrangement is calcu- 
lated to give general satisfaction, especially as the purification 
system is the same as that carried on in the adjoining township of 
Royton, which in the last report of the Rivers Conservancy Com- 
mittee of the Lancashire County Council on the inspection of 
twenty-two sewage disposal works, of which twelve are sewage 
farms, heads the list for purity of effluent and absence of smell. 
Mr. Candy, of the International Company, was called, and stated 
that the works as designed would meet all modern requirements, 
and could be conducted with the minimum amount of attention. 


Ar the Hall, Hanover-square, a party of about 450 
ladies and gentlemen assembled on Wednesday evening to heara 
paper read on ‘‘ Wood, and its Application to Japanese Artistic and 
Industrial Design.” The author of the paper, which was both of 
a very interesting as well as of an instructive character, was Mr. 
George Cawley, M.I.M.E.—late Imperial Engineering College, 
Tokic—who has passed several years in the land of the Rising Sun. 
In the course of his communication, he gave the results of his 
experiments upon the strength and other aps tl of nineteen 
different Japanese woods, specimens of which were handed round 
for the inspection of the audience. Some of these are suitable 
for constructive purposes on a fairly large scale, but the majority 
are more fitted for purposes of ornament and interior fittings. 
The breaking weight, or the deflection of these woods, was shown 
very clearly by an —— diagram. A Daiku, that isa master 
carpenter and joiner of Tokio, by name Mijutani Takichi, clothed 
in his native costume, gave practical demonstrations of the manner 
in which the members of his craft handled their working tools. It 
may be mentioned here that the Chinese use nearly all the same 
tools, especially the adze, with equal facility, but not perhaps with 
quite the same proficiency. The English method of accomplishing 
a similar description of work was well represented by a London 
joiner. It may be considered that the general opinion of those 
assembled was that, taken as a whole, the Japanese tools were 
inferior to those used by our own people, but that in exceptional 
cases, and for some special purposes, which are seldom or never 
met with at home, they possess peculiar advantages. 
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*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

H. C. C.— Whichever engine you buy, you will be glad you did not buy the 


other. 

H. L. (Whitehaven).—Jf your invention is in use we shall be glad to have 
particulars. 

J. D. (Bolton).— Nothing could be gained by raising a question as to validity 
or invalidity of the patent in question. That can only be settled in a court 
of law f anyone chooses to raise the question, 

W. C. (Cardiff).—So far as we have tried it, it is waterproof in the sense that 
it will not fall to pieces if wet. The addition of incombustible matter is so 
small as to be quite unimportant. We are informed that no special drying 
is required, and that it will stand handling and stacking. 

C. W. (Constitutional Club).—We do not make statements until we are 
satisfied that they are true. The officers to whom you refer could not pos- 
sibly have known anything about the intentions of the committee. They 
appear to have elaborated a programme from their internal consciousness, 
and then expressed disappointment and annoyance because it was not 
carried out. 

W. D.—The increasing pitch has been tried over and over again in guns and 
rifles of all sizes, and with uniformly unsatisfactory results. It is impos- 
sible to make a projectile fit such rifling all along the bore, for reasons 
which should be obvious enough, and the result is inaccurate shooting; and 
when lead is used to take the grooves it strips. It would be impossible to 
make a bolt with an increasing pitch flanut. Either the bolt or the nut 
must be distorted. 





FISH CURING PLANT. 
(To the Editor of The Engineer.) 

Srr,—In connection with the fishing industry at the Cape, we have an 
inquiry for machinery for making fish guano, and also for boilers as used 
for boiling the fish after tinning. We shall be glad if any reader can 
give us information as to the best source of supply for these. 


duly 17th. PIsces. 





‘“COCHRANE’S VALVE GEAR.” 
(To the Editor of The Engineer.) 

Sir,—In your last issue you illustrate a type of Corliss valve gear, 
giving only the singular name. Permit me to say that the patent is 
known as the “ hrane-Walker,” the number being 23,422, dated 
Fe’ llth, 1892. W. WALK 

287, Albert Bridge-road, Belfast, - WALKER. 

July 15th. 





MACHINERY AND PLANT FOR ENAMELLING IRON— 
INDIA-RUBBER STAMP MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—We have an inquiry from one of our friends abroad for prices 
and particulars of machinery and plant for doing enamelling on wrought 
and cast iron; also for machinery necessary for the manufacture of 
india-rubber stamps. As we are not acquainted with the nemes of any 
makers of the above, we should be greatly obliged if some of your readers 
could give us the names and addresses of some of the best makers. 

July 11th, B. anv Sons. 
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NAVAL RAMS. 

Ir is always advisable to make the best possible use of 
misfortunes. They generally teach lessons by which it is 
well to profit. The loss of the Victoria is no exception to 
the rule. If we forget the sacrifice of life, there remains 
an excessively costly experiment; probably, indeed, the 
most expensive that has ever been made. The lessons to 
be drawn from it are of adequate importance ; let us hope 
that they will prove not less valuable than important. 
This is not the time to say anything concerning the 
evolutions which resulted in disaster; we must, for the 
present at all events, confine our attention to purely 
mechanical questions, to matters of construction, to the 
influence of certain forms and systems and methods on the 
efficiency and utility of war ships. 

It is clear from all the evidence available that when 
a war ship has been fairly rammed her destruction may 
be regarded as complete. Discipline, collision mats, and 
water-tight bulkheads cannot save her. To all intents 
and purposes the Victoria would have been as safe 
without bulkheads as with them. We may, no doubt, 
expect that all the old questions of stability will be dis- 
cussed over again. Years ago there was shown in the 
Admiralty tank in Spring-gardens the model of a new 
ironclad. On one side it was argued that if she took in 
water forward in sufficient quantity she would capsize ; 
on the other, it was proved mathematically that she 
would not. The model was made, placed in the tank, 
and water admitted. The accuracy of the mathematical 
proof concerning stability became apparent. The 
model did not upset. One of the observers put 
his hand into the tank and raised miniature waves. 
The model incontinently turned over and went to 
the bottom. Both parties were right. It seems to be 
proved that reasoning concerning stability will not be 
trustworthy, unless a great number of conditions are 
taken account with. It is possible that the loss of the 
Victoria may profoundly modify the system of subdivi- 
sion. We cannot expect an enemy to pick the place 
where he will strike a British man-of-war so that she shall 
float the longest possible time. The system of horizontal 
subdivision has already found favour in naval circles. 
The Grafton, for example—recently described in our 
pages—has a water-tight deck, fitted with cofferdams 
round all the hatchways; water getting access to the 
deck above cannot find its way below. The circumstance 
that the rent in the side of the Victoria was 20ft. high 
goes, however, to show that horizontal subdivision is not 
likely to prove more useful than vertical. The most, we 
think, that can be said of bulkheads is, that they give a 
ship after being rammed a better chance of life than she 
would possess without them. They do not insure even 
comparative safety. But it may be possible to improve 
on existing arrangements. Ships may be constructed 
with a special view to their being rammed. No ship can 
possess as much stability after a compartment has been 
filled with water as she possessed before. To make the 
most of her under such conditions, it will be necessary to 
keep down top weight. But to lower the guns in a ship 
is to make her less efficient. The only compromise lies 
in keeping down the weights of our guns. It is suggestive 
at this moment that one of the largest ironclads in the 
Italian Navy has had her two 100-ton muzzle-loading 
guns sent ashore; they are being replaced by two 10in. 
wire guns, weighing not much over 25 tons each. 

But interest is not concentrated on providing defences 
against attack. We have to think of the attacker. It 
seems that the Camperdown suffered very serious injury. 
A little more, indeed, and she would have followed the 
Victoria to the bottom. In action she would have been 
of little further use, and although the total destruction 
of an enemy’s ship might be regarded as a satisfactory 

erformance, yet a victory of the kind would be very 
ittle better than a defeat. We expect our ships of war 
to be able to send an enemy to the bottom, and still be 
fit to take an active part in a conflict. There is reason 
to believe that the Camperdown suffered heavily because 
her bows above water came into contact with the 
armour plates of the Wictoria, and these forced in the 
bows and cutwater of the Camperdown. If our readers 
will turn to the section of the ship published in our 
impression for June 30th, they will see that her 
ram is really very short. It was quite long enough, it is 
true, to destroy the Victoria, but it was not long enough 
to fend off the Victoria from the upperworks of the 
Camperdown. The French war ships are, in most cases, 
fitted with rams of a different type. They project a long 
way under water. An excellent example of what we 
mean is supplied by Le Tage, illustrated in our impres- 
sion for May 15th, 1891. A bow of this kind would 
apparently enable the ramming ship to avoid contact 
with the armour belt of the rammed ship altogether. A 
great deal of importance has been attached to the enor- 
mous strength which is imparted to the ram bow by 





carrying an armour deck forward, into the eyes of the 





ship as a sailor would say. But something more appears 
to be needed. Perhaps our great steel makers may be 
able to develope something new in stems which will 
solve the problem. No doubt it will receive due consi- 
deration at the Admiralty. It would be but waste of 
space to say more now. Our purpose is served by direct- 
ing attention to matters which may be easily lost sight 
of. It is while all the circumstances of the collision and 
of its consequences are fresh in the memories of men 
that consideration may be best given to the subject with 
hope of ultimate advantage resulting. 


BRINDISI. 


Hap not the once projected railway to our vast Indian 
possessions, by the valley of the Euphrates or 
by that of the Tigris, and past the walls of 
Bagdad, resulted in a—we wish we could conscien- 
tiously use the word temporary—failure, the port of Brin- 
disi would scarcely have occupied the position it does. 
But with over 250 miles of locomotive track already con- 
structed by a foreign firm in Asiatic Turkey, and with a 
concession granted to the same parties for further exten- 
sion in the direction of the Persian Gulf, it is difficult to 
perceive how a second, and necessarily a competing line, 
could be established. The opening of the Suez Canal in 
1869, which in one sense conferred enormous benefits 
upon our continental traffic and commerce, and also 
upon those of the ports situated on the Medi- 
terranean and along the shores of its tributary seas, 
administered none the less the cowp de grace to the only 
recognised sound scheme for establishing railway com- 
munication between our western and far eastern 
domirions. The Suez Canal is and always will be to us 
exactly the reverse of what the temple of Janus was to 
the Romans—open in peace and closed in war. 

Almost immediately following the successful union of 
the waters of the Mediterranean and those of the Red 
Sea, the Peninsular and Oriental Steam Navigation Com- 
pany made Brindisi a port of call for its ocean-going 
steamers. An impetus was thus given to the trade of 
the place which it has never lost, although it is open to 
question whether the local authorities and the Italian 
Government might not have seconded in a more liberal 
and generous manner, by further and extensive improve- 
ments to both harbour and town, the advances made by 
the steamship company. It is well known that the 
recent low rates of freight have not exercised a beneficial 
effect upon the employment of steamers generally in the 
Mediterranean, or possibly for that matter anywhere 
else; but notwithstanding this drawback, the annual 
increase in the maritime operations of the port has been 
fully maintained. Briefly, last year shows a total increase 
over that of its predecessor in the tonnage of vessels of 
all nationalities of over 820,000 tons. In the correspond- 
ing interval an increase of 12,500 tons has taken place in 
the coal and pitch imports from the United Kingdom. 
The latter import is used in the manufacture of patent 
fuel, for which works have been erected in the neighbour- 
ing district. 

It appears from an official report issued at the end of 
May that the falling off in the absolute tonnage of the 
English ships entering the port is due partly to the non- 
running, during the summer months, of the Peninsular 
and Oriental Alexandri-Brindisi service, and to the 
diminution in the number of the Cunard steamers 
calling, owing to the cessation of the exports of oil, 
argol, and other merchandise to America. Some time 
ago the Peninsular and Oriental Company gave up its 
Venice and Alexandria line, but the Florio Company 
maintains a fortnightly subsidised service between these 
cities vid Brindisi, Bari, and Ancona. Mail communica- 
tion also exists between Brindisi and Greece, and the 
islands of the Archipelago, and Constantinople, and a 
new weekly service will be shortly started to com- 
municate with the towns on the Albanian and Dalmatian 
coasts. A comparison of the trade of last year with 1891 
gives a gross total increase in all kinds of goods of nearly 
50,000 tons, which it is observed proves that, notwith- 
standing the general stagnation of commercial exchanges, 
business has been steadily developing. 

If we turn now to the public works, and the general 
condition of the place and port, they will not present 
so satisfactory an aspect as the picture we have just been 
looking at. Indeed, when one considers—although we 
are not particularly referring to Brindisi as an example 
at present—not only how little assistance English capi- 
talists, traffic companies, and sea captains receive from 
foreign authorities in their efforts to improve and extend 
the trade of an alien port, but often how absolute impedi- 
ments and obstructions are purposely and needlessly 
thrown in their path, it is impossible not to admire their 
resolution and undaunted courage and determination. It 
may be mentioned that from very early times, even 
when Brindisi claimed its old classic title, it was a 
harbour of considerable importance, and as such possessed 
great natural advantages. Some quarter of a century 
ago two new quays were constructed in the inner 
harbour, and a breakwater built, by virtue of which im- 
provements it is stated that vessels drawing 26ft. of 
water could lie alongside. Referring to the report before 
us, we find that very little dredging was carried out 
during last year, although it is the most indispensable 
operation connected with the proper upkeep and main- 
tenance of nearly every port in the world. The works 
which are urgently required are the removal of a 
bar, the construction of the quays to the southward 
of the inner harbour, and the deepening of the southern 
arm of the innerharbour. The latter is so shallow that 
at low water the weeds and mud of parts of the bottom are 
exposed to the sun’s rays, causing malaricus fever in those 
portions of the town situated in the vicinity. In the 
interests of navigation and commerce, as well as of the sani- 
tary condition of the place itself, the last-named work is 
probably the most needed of all, with perhaps the excep- 
tion of drainage works, which, as we understand them, 
are nil. At present, cesspools, of which comparatively 





few are ventilated, literally honeycomb the soil, and 
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being built of the ordinary “‘ Tufo”’ stone, the liquid part 
of the sewage percolates through the whole subsoil 
of the town, thereby irretrievably contaminating 
the wells and rendering the water in them utterly 
unfit for potable or culinary purposes. To remedy 
this dangerous state of affairs, pumping arrangements 
would be necessary, as the average level of the town 
is not much above that of the sea. Against these 
defects and shortcomings may be set off the erec- 
tion of a handsome new theatre, to hold a couple of 
thousand people, which is nearly completed; also the 
formation of a company to light the whole town by 
electricity early in August next; and the improving of 
the port lights, which last useful important work will not 
be fully carried out for nearly another year. 

It is but fair to state that the municipality has under 
its consideration, not only a drainage scheme, but another 
for insuring a proper supply of water to the town, which 
it obviously has not recently possessed. A description 
of the latter project is given more in ezxtenso in the 
report than we can afford space for, so we must restrict 
our comments to merely the salient points. A large 
number of the old Roman aqueducts and conduits 
still exists, but require, as may be readily imagined, 
a considerable amount of repair and clearing out 
before they can be rendered serviceable. The population 
of Brindisi is estimated at 20,000. About 55,000 gal- 
lons of water, a very inconsiderable quantity, is brought 
into the town daily by an aqueduct, and is available 
for public use by means of three fountains. Rain-water 
is stored in cisterns under the basements of the better 
class of houses, and wells with brackish contents com- 
plete the present sources of supply. It is now proposed 
to utilise, at any rate as much as possible, the old Roman 
works, and with this object in view they have been sur- 
veyed and plans and specifications prepared. The under- 
taking will be offered by public competition to a company 
which would be inclined to take it up, and expend upon 
its execution the necessary amount of capital, which has 
been calculated at between £30,000 and £50,000. The 
whole project is based on the assumption that a contractor 
should carry out the work for a given lump sum, and 
recoup himself by drawing twenty-five annual instalments 
paid by the town. The instalments themselves would 
probably be provided for by money accruing to the town 
from the levying of a water rate. A proper supply 
of water would also be a great boon to the shipping in the 
harbour, assuming from the scanty quantity available 
that the necessity sometimes arises for employing water 
boats, which frequently are neither an expeditious nor 
over clean method of procuring the indispensable fluid. It 
may be observed, in conclusion, that plans and all details 
relating to the proposed waterworks can be seen at the 
Brindisi Municipal offices, and that the author of the re- 
port states, ‘I am of opinion that this project is worthy 
of consideration by English capitalists.” 
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ELECTRIC LIGHTING POWERS. 


AN examination of the report just issued by the Board 
of Trade concerning the applications to that department 
for electric lighting provisional orders and licences shows 
that during the past three years there has gradually been 
@ narrowing down in the number of applications granted. 
Last year, 1893—each year apparently terminating in June— 
only eighteen applications were made for provisional orders, 
eleven being received from local authorities and seven from 
companies, six of which related to the county of London. 
The Board of Trade granted seventeen of the applications, 
but the remaining one, that of Brighton, was refused; the 
Board, after holding an inquiry, being of opinion that no 
reasons had been advanced sufficient to justify the dispensing 
with the consent of the local authority, which hac been 
withheld. Apart from this, the local authority is supplying 
electrical energy under an order obtained in 1883. In one 
instance an application was received from a local authority 
and another from a company for the same area, whilst a 
second company asked for an order in respect of a portion of 
that area. As in previous years, the Board of Trade refused 
the requests of the companies, and granted that of the local 
authority. In addition to the provisional orders asked for 
and given, three licences were applied for; two have been 
granted, and the third is still under consideration. In the 
appendix to the report some very instructive figures are given 
concerning powers granted and revoked since the passing of 
the Electric Lighting Acts, 1882—90. Taking first the pro- 
visional orders, we find that out of the sixty-nine ordersgranted 
in 1883 no less than sixty have been revoked. In 1884 there 
were four orders, which still exist. In 1886 one order was 
granted, and is in force at the present time. The twelve 
orders given in 1889 are still intact. In 1890, of the seventy- 
four orders, eleven have been revoked. In 1891, of fifty-nine 
orders, eight have since been repealed; and of the twenty-five 
orders granted in 1892 all are in existence. There is no 
doubt, apart from the restrictive clauses of the first Electric 
Lighting Act, that the lack of confidence in electrical under- 
takings, due to the rash company promoting of 1881—83, was 
the prime cause of the partial stagnation in electric lighting 
between 1883 and 1888. Then, with the relief afforded by 
the Act of 1888, came the commencement of the development 
that has continued since that time. The maximum limit 
seems to have been reached, according to the figures quoted 
above, in 1890, since when, although there has been a 
gradual diminution in the number of provisional orders 
granted, there has been a development of the powers already 
given. As far as licences granted since 1884 are concerned, 
out of the twenty-one conceded, two have expired, eleven have 
been repealed by provisional orders, and the remaining eight 
are still in operation. 


AMERICAN COMPETITION. 


THE article we print on page 72 will be interesting to many 

our readers, whether they agree or not with the opinions 
expressed. Manufacturing engineers and steel makers have 
not had so much prosperity during the last few years as to 
look with equanimity on any new form of competition, espe- 
cially from a quarter where fighting on equal terms has 
hitherto been forbidden. It is, perhaps, too much the custom 
here to consider the import duties of the United States only 
as a barrier to our exports thither—and if these duties, en- 
hanced as they have been by the McKinley tariff, serve also as 
a protection to British trade in other countries, it may be well 


to recognise the advantage. To some extent the gain to us is 
obvious, but we doubt if this view, as it is set forth by Mr. 
Matheson, will be generally accepted by British manufac- 
turers without further proofs than those adduced. Much de- 
pends on the correctness of the estimate, not only regarding 
the natural resources of the United States, but on the avail- 
ability of such resources at places where they can be utilised 
for foreign trade. And if even this be conceded, the expected 
reduction in the rates of wages which is to follow the removal, 
or even the amelioration of the tarifi—a reduction which is 
essential to the new competition—is purely conjectural. It 
would appear that Mexico and Central America are likely to 
be the first countries in which the competition of the 
United States would be felt, for these countries, by their con- 
tiguity, offer tempting opportunities. In regard to the larger 
countries in South America, and to our own colonies, it must 
be remembered that most of the capital there is British, 
and that the engineers who administer the railways and other 
industrial works are British also, and would give no undue 
preference to the products of American factories. We should 
not like to trust only to the theory that “ trade follows the 
flag.” The problem might be better stated in this way—that 
if competition from the United States is to be feared only 
when they accept free-trade, the same freedom will afford that 
fair field to British enterprise which has always brought suc- 
cess in the past, and which is as full of vitality and resource 
for the future. At any rate, this is the view of the case which 
we commend to our readers. 


COAL STRIKES AND MINERS’ OUTPUT. 

One feature of the coal trade that is of special import- 
ance at the present time is that of the average production per 
person employed. Some figures that show the variation, and 
that illustrate the effect of a strike, are worth giving in this 
connection. They refer to the county of Durham. Taking 
the actual production of coal in that county, and the total 
number of persons employed in and about the mines, we find 
that the production per person decreased from the year 1888 
downwards, It was as under for the years named :—1888, 
376 tons; 1889, 372 tons; 1890, 349 tons; 1891, 323 tons. 
There was thus a decrease from 376 tons per person employed 
down to 323 tons for 1891, or a fall of 53 tons per person. 
Last year there was a very memorable strike, and it is in- 
teresting to notice how this affected the average output. 
Very naturally the production of coal showed for the county 
a considerable fall in the aggregate—a fall of nearly 6,000,000 
tons. There was little variation in the number of persons 
employed ; indeed, the variation that did occur showed a little 
increase on the whole, and thus the average output fell to a 
little over 258 tons per person for the year nominally, though 
actually for that portion of the year that was wrought at 
most of the mines. Thus the fall in the average output in 
the county of Durham was over 60 tons for the past year, 
even when compared with the decreased output of its prede- 
cessor. Such a fall has a very important bearing not only on 
the earnings of the miner, but also on the cost of the 
coal to the mineowner. In Durbam the reduction in 
the actual average output would have been greater, but that 
after the termination of the strike it was clearly proved that 
the miners speedily wrought harder, and in the remainder of 
the year produced more rapidly than they had been in the 
habit of doing. To such an extent was this done, that one of 
the Government inspectors showed that the ‘‘ Durham men 
had in the later months of the year been trying to make up 
for lost time by increasing the production.”’ Such a fact is 
of importance, as showing that the strikes have a disastrous 
effect on the trade of the district that they take place in, but 
that after they are over, and when some trade has been 
driven away, there is an endeavour to enlarge the production, 
and thus to recover lost ground to some extent, but to some 
extent only. 

GLASGOW TELEPHONES. 

THE Glasgow Corporation, in addition to its already 
numerous undertakings, proposes to take up the telephone 
business in opposition to the National Telephone Company, 
which has now a monopoly in the city, and those acquainted 
with the service will readily agree that it leaves great room 
for improvement in almost every direction. The rental per 
instrument is £10, and the receivers and transmitters supplied 
to the subscribers for thissum are antiquated appliances dating 
ten or fifteen years back. If a more modern instrument is 
wanted, an additional annual charge is exacted. The tele- 
phone wires, too, are on the single wire and earth return 
system, and are consequently always liable to disturbance and 
indistinctness. The Telephone Company is at present trying 
to obtain powers to place its wires underground, but it is 
very unlikely that the Corporation will ever consent to allow 
any company the right to open the streets and lay conduits. 
The Corporation has already conduits laid in connection with 
the electric lighting department, and these are in the opinion 
of the Post Office engineers well suited for telephone wires, 
so that the City authorities could undertake the underground 
wiring very economically. The special committee appointed 
to consider the question emphatically urges the Corporation 
to take the matter in hand without delay. £50,000, it is 
stated, would be ample capital to commence with, and it is 
believed that a thoroughly efficient service could be given to 
each subscriber for an annual charge not exceeding £5. The 
present company has no exclusive privileges, and will not 
require to be bought up; all that is required in the way of 
preliminary formalities being an application to the Post- 
master-General for a licence. If the Corporation takes up 
the business on these lines, it will probably be imitated by 
other Corporations, and the position of the existing company 
is obvious, and any hindrance to the adoption of electric 
traction on the city tramways, on the ground of interference 
with the telephone system, will cease to exist on this account, 
even if it had not virtually done so already under the Elec- 
trical Powers Clause of the Joint Committee which we print 
on another page. 


A HIGH-SPEED CRUISER. 


Messrs. ARMSTRONG, MITCHELL, AND Co., Newcastle, have 
within the last few days carried out preliminary speed trials 
with a new Japanese cruiser, the Yoshimo, which is the fastest 
war ship afloat. The firm have thus succeeded in excelling 
all that they have previously done in this direction. The 
trials took place on Tuesday week ; the greater part of the day 
was taken up with progressive speed trials, and it was not 
until the afternoon that the forced draught trial took place. 
Four runs were made on the measured mile, two with and 
two against the tide, in accordance with Admiralty practice. 
Without going into details we may say that a mean speed of 
23-03 knots was attained, which beats the record. The 9 de 





Julio, which was the fastest ship of the day, and constructed 
by Messrs. Armstrong, Mitchell, and Co., attained a speed of 








22°74 knots ; thus the Yoshimo is nearly one-third of a knot 
faster than her flying predecessor. The consummate know. 
ledge of the subject, and the perfection of workmanship and 
material required to obtain such a result, can only be fully 
appreciated by those who understand how difficult it is to ob. 
tain the smallest advance on such a tremendous sea speed ag 
that of the 9 de Julio. 








THE NAVAL MANGUVRES. 


THE general orders and instructions for the Naval 
Manceuvres this year having been published, we are given 
some indication of the form they are likely to take from 
the composition of the forces employed, and a knowledge 
of the area within which they contend. Including the 
Channel Squadron and the coastguard district, ships 
which are always in commission, though without a com- 
plete equipment, the force now assembled consists of 
13 battleships, 28 cruisers, 13 torpedo catchers, 6 special 
service vessels, and 24 torpedo boats, making in all 84 
craft of various descriptions. The large a 
of cruisers will be observed, and hence it may be assumed 
that coasting and look-out duties will receive a greater 
amount of attention than has hitherto been possible, owing 
to our lack of vessels suitable for such purposes. This force 
of 84 vessels is divided into two portions or opposing naval 
forces, known respectively as the Red and the Blue sides. 
Each side is divided into two separate squadrons, which at 
the outbreak of war are a certain distance apart. These 
squadrons are named A and B on the Red side, while C and 
D are those in which the Blue side is subdivided. Blue, 
in addition, has a torpedo flotilla, while Red has no 
torpedo boats, though well provided with catchers. In 
the aggregate, nevertheless, Red is strongest, though one 
of the Blue squadrons is stronger than one of the Red 
portions. The mancuvre area includes the coast of 
Ireland on both sides and the West Coast of England and 
as far north as Greenock, with a small portion of the 
English Channel in the south. An artificial obstacle to 
the passage of vessels up and down the West Coast of 
Ireland is created by an imaginary belt of land a little 
north of Bantry Bay, which extends to the western 
boundary of the maneuvre field. This assimilates 
Ireland to a peninsula, and necessitates squadrons on 
opposite sides of this line passing round the East Coast 
should they desire to effect a junction. As at the out- 
break of war the C and D squadrons of the Blue side will 
be at Berehaven and Black Sod Bay respectively, 
it is evident that in order to combine anywhere 
in the Irish Channel they must do so by one going round 
the north and the other round the south end of Ireland. 
The torpedo flotilla is given certain ports on the East 
Coast as bases, from whence they will act against the 
Red fleet or defend their own coast. The two opposing 
squadrons of Red will be stationed, A at Torbay and B at 
Lamlash, in the Isle of Arran, previous to hostilities ; 
and as the object of the mancuvres is for one side to 
obtain command of the sea between Great Britain and 
Ireland, this can only be effected by a junction of the two 
above squadrons, by which they become superior to any 
force Blue can bring together. The object of the latter 
is to prevent this if possible; and it remains to be seen 
what tactics will be employed by the Commander of the 
Blue side to keep the command of the Irish Channel out 
of the hands of his enemy. The Red side is to do its 
best to bring its opponent to action, either with its own 
forces combined or not, at the discretion of the Senior 
Admiral. If the Blue side has hitherto been defeated, 
or has been compelled to retire to a distance to avoid 
an engagement, and the Blue torpedo boats have been 
destroyed or reduced to inactivity, the Admiral of the 
Red side is to report by telegram if he considers that his 
side has gained command of the sea, so that a large 
expedition may be sent across it. 

From this brief description of the general idea of the 
campaign, it may be gathered that in its strategical aspect 
the operations assimilate to those of last year. The 
effecting a junction in face of an active though inferior 
opposition was the lesson set, and if it was accomplished 
with comparative ease, this result was facilitated by the 
attitude assumed by the preventing force. To preserve 
a passive defence on the plea that an active policy is 
hopeless, only leads to an enemy assuring his object with- 
out material loss or injury. To attack a superior force, 
even at the risk of annihilation, becomes at times a 
distinct necessity ; to retire into harbour and leave the 
sea free to the enemy, is to give him an advantage which 
should be secured by fighting alone. This year, though 
the junction of two fleets is not actually given as the object 
of the manceuvres, a scheme is propounded which in its 
ultimate result must to be successful on either side entail 
a combination of the forces employed. It is obvious that 
if the squadrons at Tor Bay and Lamlash can meet with- 
out hindrance, they will hold command of the Irish 
Channel. If, however, either is intercepted by the C and 
D squadrons combined, the superiority of the Red side 
may be so reduced as to render impossible subsequent 
command ofthis sea. Much, therefore, depends on the 
relative positions of the contending forces at the outset, 
and immediate action of the weaker side. As Berehaven 
is considerably nearer to Lamlash than the latter is to 
Tor Bay, it would be possible for the Blue fleet to unite on 
the north coast of Ireland before the Tor Bay contingent 
could reach the same ground. Moreover the A squadron, 
during its passage, would be liable to torpedo attack, and 
consequently might suffer some loss previous to arriving 
at its destination. It might then meet the B fleet in 
its full strength. If, on the other hand, joined pre- 
vious to this by the B squadron out of Lamlash, 
the position of the B fleet would be critical in 
the" extreme. If assuming these likely to be the 
tactics employed by his antagonist, the Senior Ad- 
miral on the Red side directs his Lamlash squadron to 
come south, and proceeds at once to meet it, they might 
come together without encountering the Blue Fleet, and 
might then proceed to find and destroy it. Whether or 
not these tactics prove to be those adopted remains to be 
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seen. The Admiral of the Blue squadron is not one to 
be deterred by the magnitude of the task before him, and 
we may expect an interesting series of mancuvres in 
which battleships, cruisers, and torpedo boats will all 
have important parts to play. It is indeed certain that 
the torpedo flotilla can, if handled with judgment and 
energy, exercise a powerful influence on the result. The 
squadron of torpedo boats is sufficiently numerous to 
impede the movements of both Red fleets. But to do so 
they must be concentrated, not dispersed. Their chief 
defence against catchers and cruisers is to act in sufficient 
numbers so that they cannot be destroyed in detail, while 
no squadron could undergo a determined attack so con- 
ducted without suffering some loss. 








THE INTERNATIONAL MARITIME CONGRESS. 





On Tuesday the first of the four days’ sittings of the 
International Maritime Congress took place at the Insti- 
tution of Civil Engineers, Westminster, Lord Brassey, 
being president, took the chair, and was supported by 
Mr. Mundella and the Lord Mayor. The meetings on 
Tuesday and Wednesday were well attended, although 
not go well on the part of English engineers as might 
have been expected. After some formal business, the 
proceedings commenced, Lord Brassey delivered the 
following address :— 

PRESIDENT’S ADDRESS, 

As the son of a contractor for public works, whose experience 
extended to almost every country in Europe and every quarter of 
the globe, it is an acceptable duty to offer a cordial welcome here 
in London to the members of this Maritime Congress. To our 
foreign colleagues especially I desire to give an assurance 
that their presence among us is highly appreciated. It is 
hardly necessary to justify the holding of the present Con- 
ference, The occasional meetings of the members of a profession, 
to exchange experiences and discuss unsolved problems, must 
always be for the mutual advantage of all concerned. Not 
addressing you as an engineer, I shall not be justified in 
detaining you at any length. I am not competent to enter 
in detail into professional questions. I may, however, refer to the 
part which this country has taken in the execution of works for 
the safety and convenience of maritime trade. As a nation we 
have been forced by geographical conditions to take the lead in 
shipping enterprise. But while Nature has compelled us to be 
seamen, she has not made that calling less hazardous for ourselves 
than for the mariners of other nations. Without the aid of the 
engineer, we should have been possessed of few ports accessible 
for vessels of size; and nowhere have the aids to navigation by 
lighting and buoyage been more valuable than on our mist-bound 
and tempestuous shores, I may briefly, under two heads, review 
what has been done; and first I will deal with breakwaters. 
No expenditure of public money has been more _ beneficial 


than that which has been applied to the construction of the 
We began in 1812 


splendid works which I will mention. 














with Plymouth. This noble breakwater gives shelter to the whole 
area of Plymouth Bay, from the billows of the broad Atlantic. In 
1842, three breakwaters of a similar character were commenced at 
Portland, Holyhead, and Dover. Under Portland breakwater the 
sheltered area is 2130 acres. For naval purposes, the work has 
proved of the greatest advantage. Holyhead breakwater was com- 
leted in 1873. The sheltered roadstead is too limited in extent. 
‘he protection afforded has, however, been of the utmost service 
in facilitating the intercourse between England and Ireland. The 
existing pier at Dover was completed at the same date as that at 
Holyhead. The works were attended with considerable difficulty 
from the tides, the depth of water, and the want of materials on 
the spot. To give shelter to Dover as a roadstead, an eastern arm 
is needed. The western arm, which has alone been completed, 
has been a work of the greatest public utility. At Alderney, a 
breakwater designed essentially for strategical objects has cost as 
much as the structure at Plymouth. From an engineering point of 
view it is an admitted failure, owing to the destructive action of 
seas and tides. The area of sheltered water, limited as it is, 
might be of great value to a torpedo flotilla. Turning northwards, 
mention should be made of Peterhead. That important centre for 
the fishermen is to be protected by a breakwater now in course of 
execution by convict labour. In Ireland we have a fine artificial 
harbour at Kingstown, protected by two converging breakwaters. 
The sheltered area is 250 acres. The harbours of our busy north-east 
coast, as formed by nature, were shallow rivers with no protection at 
the mouth from the easterly gales, which sometimes sweep across the 
NorthSea with great violence. Thelocal harbour authoritiesat Tyne- 
mouth and in the Tees have succeeded in effecting great improve- 
ments at an unprecedentedly low cost, using as the material for 
construction the refuse slag from ironworks, The labours of our 
engineers in the construction of breakwaters have naturally been 
extended to the Colonies. Four works merit special mention. At 
the moderate cost of £110,000, Kurrachee has been made an 
admirable harbour, and the principal outlet for the Scinde 
Valley and the trade of the Punjaub. Strategically, the position 
is of the highest importance. The valuable commerce of 
Madras and Colombo was formerly carried on in roadsteads, 
completely exposed to the fiery winds of the south-west mon- 
soon, and occasionally to ‘cyclones, They are now well 
protected. At Madras, two converging arms, each of some 
3900ft. in length, have been tormed. Colombo is protected 
by a single breakwater, wich gives shelter to 502 acres 
of water space. The breakwater at Table Bay is perhaps even 
more valuable than either of the works already mentioned. 
Before its construction the bay was completely exposed to gales 
from the north, which sometimes blew with irresistible fury, and 
were invariably fatal to sailing ships overtaken at anchor, These 
dangers have been completely overcome by the formation of 
a breakwater 3700ft. in length. The cost of this noble work, 
with an inner harbour and graving dock, has exceeded £2,000,000. 
I now turn to works of another class, namely, those under- 
taken for the improvement of the entrances to ports. Allu- 
sion has already been made to the ‘breakwaters at the mouths 
of the Tyne and Tees. In the former river, dredging operations 
have been carried out on a vast scale. No less than 60,000,000 
cubic yards have been excavated. A channel with a minimum 
depth of 20ft. at low water has now been formed right up to 
Neweastle. Before 1860 steamers drawing 3ft. to 4ft. used to 
ground for hours. In 1852 the depth of the Tees up to Middles- 
brough was 34ft. at low water. The channel is now being 
deepened to 20ft, Improvements not less remarkable have been 


carried out in the Clyde. In the middle of the last century the 
river was fordable twelve miles below Glasgow. To-day 24ft. at 
high water and 15ft. at low water are carried right up to the quay 
walls of Glasgow. Crossing to Ireland, in the early of this 
century the channel of the river Logan only allowed vessels of 
10ft. draught to reach Belfast. By dredging operations and the 
construction of walls and straight cuts, a depth of 20ft. is now 
carried at high water. Itis proposed to increaseit to 24ft. I have 
now to refer to a most important work not yet completed. At the 
mouth of the Mersey, which will, I hope, be visited by many 
members of this Congress, operations are in progress on a largescale, 
The powerful dredgersemployed wereconstructed at Barrow from the 
designs of Mr. Blechyngden. The deepening of the bar of the hee | 
is a work of urgent necessity. At low water the available dept 
is 10ft., and steamers which have crossed the Atlantic at s only 
obtainable by enormous expenditure, both on building and on work- 
ing, are occasionally detained outside for hours. I cannot conclude 
these remarks without expressing the acknowledgments of those 
concerned in organising this Congress for the courteous invitations 
which have been received from the harbour authorities at all our 
principal ports, where works of interest to the engineer are to be 
seen. The lighting of the coasts and the buoyage of navigable 
channels will properly receive considerable attention in the section 
which deals with those subjects. An immense advance has been 
made in recent years, both in extending the range of lights, and in 
giving them a distinctive character. “While France and England 
have been leaders in the work of improvement, I do not know 
where to look for more perfect lighting than we find in the Gulf of 
Finland. Inthe United States frequent fogs have given a stimulus 
to the inventive genius of the nation in perfecting steam whistles, 
sirens, and bells, and other danger-indicating appliances. The 
desirability of an international agreement in relation to 
buoyage cannot be too strongly insisted upon. To the 
mariner it would be a real boon if all channels were 
marked by buoys upon a uniform system, both as to colour and 
shape. In the sections dealing with shipping, we are likely to hear 
more about steamers than sailing ships. The day is, however, 
probably far distant when the use of sails will have become alto- 
gether a thing of the past. For long ocean voyages, sailing vessels 
are capable of doing efficient work, even in competition with 
steamers. They carry goods of the same class, for which the 
canal can compete with the railway. The ships of recent con- 
struction have never been surpassed for symmetry, carrying power, 
speed, and economy. I desire to raise the question whether in 
many cases economy has not been carried too far. Among the 
very finest of the modern sailing ships, numerous losses have lately 
occurred. There is some reason to fear that undermanning has 
been a frequent cause of disaster. When we find that complements, 
including officers, are considerably below one man for every hundred 
tons of cargo, it is evident that there is no available force for dealing 
witha fear 6: squall or shift of wind. Mayit not be the case that our 
shipowners sometimes spend too much on insurance, and too little 
on the manning of their ships? To frame a scale of manning is as 
desirable as it is difficult. In conclusion, when all that the skill 
and energy of man can accomplish has been done, the sea must 
remain an element on which there are many dangers to be found. 
That so much has been done to mitigate its perils is largely due to 
the profession whose members I once more warmly welcome to- 
day. If, in the course of our deliberations, some further progress 
may be made in the same beneficent cause, all will agree that this 
Congress will not have been called together in vain. I hope, nay, 
feel assured, it will be asuccessful Congress. If successful, the 
chief credit will be due to ourable Chairman of Committee, Mr. 
Vernon Harcourt, and a colleague whom all who know him love, 
our dear old friend Mr. Forrest. For the privilege of meeting in 
this hall we are greatly indebted to the Institution of Civil 
Engineers. Their president, Mr. Giles, has been ever ready to 
help us with his valuable counsel and co-operation. 


(To be continued.) 








THE UNIVERSAL GOLD EXTRACTION PROCESS. 





ATTRACTED by the importance of the significant words 
“‘ Universal Gold Extraction Process,” and in response to an 
invitation “ to witness the working of the process’ from the 
directors of the syndicate who have the matter in hand, we 
attended on the 13th inst., at 52, Queen Victoria-street, and 
at the offices of the company. The process proved to be that 
due to Mr. J. B. Hannay, and recently described by him 
before the Institution of Mining and Metallurgy, under the 
less, but not much less, ambitious title of ‘‘The Electro- 
cyanide Method of Gold Extraction.” In this process the 
pulverised ore, mixed in a dilute solution of potassium 
cyanide, is churned up and kept in circulation by a revolving 
screw working near the curved bottom of the circular conical 
vessel in which the operation is performed, so as to maintain 
a downward current at the centre; below the screw, in a 
well, mercury is placed, and upon it the particles of ore in 
their descent impinge, whilst a little above the bottom a ring, 
or band, of a composition of graphite and pitch is let in the 
walls and encircles the interior of the vessel, so that by means 
of suitable connections a current from a dynamo may be 
caused to pass from the ring, through the agitated pulp, to 
the mercury. When this operation is considered complete 
the pulp has to be pumped into a filtering tank, the liquor 
being used again or stored for future use, whilst the gold is to 
be sought for in the mercury. By this process, it is stated, 
gold—and any silver present—is extracted directly, and in a 
metallic state, from ores, whether refractory or otherwise, 
and without any preliminary treatment ; moreover, adventi- 
tious metals are said not to pass into solution, nor to vitiate 
results ; furthermore, it is claimed that the chemicals can be 
used over and over again. All these points are of unquestion- 
able importance, and it was with no little eagerness that we 
endeavoured to find some of them substantiated at the demon- 
stration which we witnessed, but we were doomed to dis- 
appointment, for we cannot say that the existence of any of 
these points was even as much as indicated during the time 
we watched the stirring operation, which was the only 
one we saw at work. It seemed to us that to invite a public 
inspection of a process which, according to reports, has 
points such as those mentioned, and to give such a demon- 
stration as we witnessed, is not only ill-advised, but even 
reprehensible. 








HAND-POWER MORTICING MACHINE. 





Tuer machine here illustrated contains several new points. 
It will be noticed that the power is ingeniously applied from 
the machine handle to the chisel by a cog-wheel and rack, no 
joints, pins, and levers being used. This arrangement secures 
the same leverage for every position of the hand lever, and it 
is simple. The frame is in one casting, thus giving the 
machine great rigidity and strength, both of which are 
necessary for the execution of good and accurate work. The 
head may be raised or lowered to suit the various thicknesses 
of timber. The method of turning the chisels is clearly shown, 
and needs no description. The machine is inexpensive, and 
is made by Messrs. John Wild and Co., Falcon Ironworks, 





Oldham. 
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THE CLEVELAND BRIDGE AND ENGINEERING 
CO.S WORKS, DARLINGTON. 


Amone the many important industries of the present 
day, bridge building in its various forms undoubtedly 
holds a prominent position. Iron and steel as structural 
materials lend themselves so readily to rapidity of 
erection at the site, that they have to a great extent taken 
the place of timber, stone, and brick. In this country 
speedy erection is often of the first importance, a large 
proportion of the work now in demand being for renewals 
and widenings at busy points. Among the firms who 
have laid themselves out specially to cope with the ever- 
growing requirements, in this respect, of the large railway 
companies and the leading engineers, we may mention 
the Cleveland Bridge and Engineering Co., whose works 
at Darlington we have recently had the pleasure of 
inspecting. They occupy a large site of freehold land 
adjoining the main line of the North-Eastern Railway 
Company, with whose system they are connected by 
sidings at a point close to the new Bank Top passenger 
station. Four lines of rails are laid from end to end of 
the yard, one line passing through the shops, and one 
in front thereof. The first thing which strikes the 
visitor is the systematic manner in which the materials 
which arrive at the yard are dealt with. Plates are un- 
loaded at the large bending rolls in order to be flattened 
and freed from kinks and irregularities before planing is 
commenced. They are then passed on to the plate edge- 
planing machines, after which they are taken to the mark- 
ing shop, and subsequently to the punching or drilling ma- 
chines, which are conveniently placed for the purpose. 
Angle and tee bars follow a similar course to plates, two 
straightening machines being constantly employed in re- 
moving irregularities. Our attention is here called to a 
long range of drilling machines, the need for which has 
arisen from the increasing tendency of engineers to specify 
drilled instead of punched holes, which latter but a few 
years ago were deemed sufficient for all purposes. 

During the last decade Siemens steel has largely come 
into use for bridge work, and is now preferred to 
wrought iron even by the builders, because of its freedom 
from surface and other defects, and because of the uni- 
formity of quality which can always be relied on. It is 
the gradual change from iron to steel which has given 
such an impetus to the demand for effective drilling ma- 
chinery. The idea that steel is injured by punching is still 
largely prevalent. This was undoubtedly the case in the 
earlier days of the steel manufacture; but it is now 
thought by many whose experience entitles them to 
respect, that the mild quality now produced by the 
Siemens-Martin process is not injured by punching in any 
greater degree than is iron. 

One advantage to bridge builders in the use of steel, as 
compared with iron, is the fact that modern steel mills 
are all equipped with the most perfect and complete 
plant for testing the material they produce. Consequently 
testing is now generally conducted at the mills by the 
engineers or their inspectors, instead of, as was formerly 
the case, in the bridge builder’s yard. This saves a great 
deal of time, for work can be commenced as soon as 
the material is delivered. 

Steel for bridge building is usually specified to stand 
not less than twenty-seven and not more than thirty-one 
tons per square inch tensional stress. Any deviation 
should be on the lower rather than the higher side of the 
margin, as ductility must be maintained at any cost. 

Among various other branches of bridge building, the 
Cleveland Company makes a specialty of cylinder and 
caisson sinking, and deep foundations generally. It 
employs the compressed air system, or open dredging, 
according to circumstances. One of its recent con- 
tracts, a swing road bridge of 205ft. span, spanning the 
harbour at Ramsey, seems especially interesting. 

The central pier on which the bridge turns is built of 
concrete, faced with limestone masonry. It was with 
the foundation of this pier that the chief difficulty was 
encountered. A wroughtiron caisson, 37ft. diameter, was 
sunk, by means ofa bucket dredger specially devised by Mr. 
Dixon, to adepth of 54ft. below high water. Theexcavation 
underneath the cutting edge of the caisson was effected 
by ahigh pressure water jet operated by divers,a method 
which was found to answer the purpose exceedingly well. 
At this depth, viz., 54ft., gravel was reached; but as it 
seemed of a looseand untrustworthy nature, it was decided 
to drive piles over the whole area of the foundation. The 
piles, sixty in number, were of pitch pine, about 24ft. 
long, and 15in. square, and they were driven in straight 
rows about 18in. apart. A Lacour steam pile driver was 
used for the purpose. As the water in the caisson was 
47ft. deep, the piacing and the driving of the piles had 
to be effected by means of a “dolly.” It was here that 
the chief difficulty was encountered, owing to the resist- 
ance of the soil and the closeness of the piles. Some of 
them occupied no less than ninety-eight minutes in being 
driven, during which time as many as 2700 blows were 
delivered by the engine. 

Two kinds of “‘ dollies’’ were used, both being about 45ft. 
long. One was a pitch pine log, 15in. square, with a riveted 
iron box, 6ft. long, secured to the lower end. Into the open 
end of this box the pile which it was desired to drive was 
introduced. The other dolly was simply a wrought iron 
box, weighing 3 tons. The latter gave the best results as 
regards rapidity of driving,the time occupied being about 
half that required when the wooden one was employed. 
But owing tothe great weight of the iron delly when con- 
nected to the pile, it was found harder to manipulate and 
place in position, consequently that of wood was for the 
most part preferred. About 70 per cent. of the force of 
the blow was found to be homies by the dolly. When 
the piling was finished an attempt was made to pump 
the water out of the caisson by means of three pulsometers, 
but it was not successful. It was then decided to con- 
crete the bottom between the piles with 4 to 1 cement 
concrete. This was effected by lowering it through the 


water in boxes, until it was 7ft. thick over the whole 
After leaving it for fourteen days to 


area of the caisson. 





consolidate, the water was successfully pumped out, and 
gave no further trouble. On the completion of the pier 
a test load of 1200 tons was placed upon it without 
causing the slightest settlement. 

The cylinders—four in number by 5ft. in diameter— 
for carrying the ends of the swing pan, were sunk by the 
pneumatic process toa depth of 60ft., the men working 
in a pressure of about 35]b. per square inch without 
inconvenience. A swing bridge carrying the main line 
of the Great Northerr Railway across the Ouse 
at Selby has also been recently constructed by the 
Cleveland Company. ‘The centre pier carrying the 
swing span is formed of a circular row of eight 6ft. 
diameter cylinders, with a central one of 7ft. diameter. 
These were sunk in the same way through 20ft. of mud 
and 40ft. of sand, until sandstone rock was reached at a 
depth of about 66ft. below water level. 

Since the Cleveland Bridge and Engineering Company 
was first established, it has undertaken and carried 
out a number of important works, which include girder 
work for the Inner Circle of the Underground Railway, 
three viaducts over the river Avon, one over the river 
Frome, a viaduct over the St. Lawrence, bridges for the 
Indian State and other Indian railways,cand for the 
Australian Colonies. 

Illustrations on p. 68 are taken from photographs, and 
represent the bridge yard when full of work. The first 
is looking in a north-westerly direction. On the left 
are seen the iron template shop and the offices beyond. 
In the centre is a continuous girder bridge for Bunbury 
Curran Creek, New South Wales Railway, 300ft. long, to 
cover five spans. Beyond is a 100ft. span bridge for the 
Indian State Railways. An arched girder is one of eight, 
of 100ft. span each, supplied to the North-Eastern Railway 
for its widening operations at Newcastle. The large 
steam travelling crane, 50ft. high and 50ft. span, is a con- 
spicuous object. To the extreme right one of the large 
hydraulic riveters can be seen. 

The second illustration is looking in a south-easterly 
direction, and shows the yard full of bridge work, principally 
for Indian railways, the Lancashire and Yorkshire Railway 
Company, and the North-Eastern Railway Company. 

The works were founded in 1877, Mr. H. J. Dixon, of 
Sheffield, who was one of the principal promoters. Mr. C. 
F. Dixon, the present proprietor of the works, has been 
connected with them almost since their formation. 








UNITED STATES COMPETITION IN THE STEEL 
AND ENGINEERING TRADES. 


By Ewrnc MaTHEsSON M, Inst. C.E, 


TuHE Chicago Exhibition marks an epoch in the indus- 
trial growth of the United States, affording a convenient 
opportunity for taking stock of the present position of 
those trades which are likely to come into competition 
with the steel and engineering industries in Great Britain. 
At present only a dim shadow of what may be impending is 
visible, and even this is apparent only in our colonial and 
foreign market. At home it is hardly seen at all, hence 
perhaps the indifference of those who will be the most 
affected. Those who pay occasional visits to America are 
able to notice the stages of advance perhaps better than 
those who go there for the first time. In this regard, the 
impressions of an engineer who has just returned from 
a fifth visit, and who has at intervals during the last 
fifteen years noticed the changes taking place, may not 
be without interest. 

The varied and stupendous resources of the United 
States, developed as they are by a keen and energetic 
people, constantly recruited by the best men of all trades 
and professions from Europe, would ere this have had 
their effect on the markets of the world, were it not that 
the American people have had such ample scope for their 
energies in their own country, and because of other 
circumstances and conditions that handicap them abroad. 
There are many signs that these conditions are changing, 
and it is endeavoured here, after a brief reference to the 
leading branches of trade, to show why the changes are 
likely to continue and increase. 

In the steel and iron trades of America the same altera- 
tions and improvements are going on as in Europe, but 
at a greater rate ; the puddling of wrought iron is becom- 
ing of less consequence ; and though the best quality of 
fibrous rolled iron will probably hold its own everywhere, 
the question of iron manufacture is not so vital for the 
future as formerly, and except as one stage in steel 
making, needs no further comment here. In regard to 
steel the case is different. At present there is the same 
depression as in Europe, the output capacity of the works 
is far in excess of the demand ; and the lull, not only in 
the construction of new railways, but even in the incep- 
tion of new railway schemes, is having its natural effect. 
This condition of things may, however, be deemed only 
temporary. 

For steel making suitable non-phosphoric ore is to be 
obtained only in the Lake Superior mines, where it sells 
from 15s. to 20s. per ton (if reckoned in English money 
at per ton of 2240 lb.) according as the percentage of iron 
ranges from 57 to 60 per cent., and according to the 
purity from phosphorus. The carriage rate to Pitts- 
burgh by water and railway is about 4s. 9d. per ton. 
European ore finds its way West only in moderate 
quantities, the distance of 500 miles from the seaboard 
to Pittsburgh, or 1000 miles to Chicago, together with the 
import duty of 3s. per ton being the main retarding causes. 
But for these causes the Spanish, Italian, and African 
ores, which are all well known, would be keenly appre- 
ciated and used. But if the ore be dear, fuel is cheap at 
Pittsburgh, and even on the Atlantic coast. Connelsville 
coke, equal in quality to Durham coke, is now selling at 
the ovens at 7s. per ton; carriage to Pittsburgh is 3s., 
and to Chicago 6s. per ton. Bessemer pig is selling at 
60s. in Pittsburgh; steel rails at £6 15s., but in com- 
paring this price with that of English rails, a slight addi- 
tion should be made to the American price to make up for 
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the easier specification in regard to phosphorus ang 
quality. ‘These prices are given merely as an indication 
of present conditions. Fortunately for Great Britain the 

ossibility of foreign trade has had no weight in the 
ocation of the works ; and however much costs may be 
reduced in the future, carriage to the sea will hinder the 
shipment abroad from the inland works. But there is ay 
exception. There has lately been established on the 
Atlantic coast at Sparrow's Point, near Baltimore, a new 
steel works, a branch of the Pennsylvania Steel Company, 
whose principal works are at Steelton, some distance 
inland from Philadelphia. Situated on the very edge of 
the sea, ore can be landed at Sparrow's Point, and steel 
shipped without any inland carriage, and some day when 
the United States open their ports to foreign trade, these 
works will be heard of outside. At present the ore is 
obtained from Cuba, but it is neither so rich nor so pure 
as the ore from Lake Superior or Spain. It is probable 
that the duty on raw materials will be the first dealt with 
in any reduction of tariffs, and the removal of 3s. per ton, 
while it would cheapen the Cuban ore, would render 
Spanish ore not much dearer than it is in England, and 
the competition would tend to cheapen Lake Superior ore, 
there being room for reduction in the monopoly prices at 
present enjoyed by the mine owners. Connelsville coke 
now costs at Baltimore about 15s. per ton, but coke 
almost as good from West Virginia is cheaper. Although, 
as already stated, non-phosphoric ore is rarely found, 
there are continual announcements that such ore has been 
discovered in Virginia, Alabama, Tennessee and elsewhere, 
but these assertions have, till now, proved erroneous, 
But iron and coking coal are found in close proximity in 
all these States, and in regard to basic steel their re. 
sources are boundless. These remarks about steel, while 
they may indicate a possibility of rail shipments hereafter, 
when resources are more developed and tariff burdens re. 
duced, at present have a more serious meaning for Great 
Britain in regard to the cheapening of American engineer. 
ing products. 

The manufacture of structural steel-work is being 
developed in the States more quickly than in England. 
The light, and what appeared to English eyes flimsy, 
designs of bridges have been abandoned or greatly modi- 
fied; solid and permanent riveted work is more frequently 
adopted ; and the difference between the best practice of 
Europe and the United States is every year becoming 
smaller. The main differences are now in the greater 
depth of girders and the greater use of eye-bars, where 
in England the depth is seldom more than one-ninth the 
span, and where tension members (not rolled eye-bars) 
with pin connections are arranged to receive riveted 
stays. Stiffness and solidity to withstand accidental 
shocks or dislocations, as well as the normal effects of 
heavy traffic, are every year improving American bridges. 
But while one has always been accustomed to see and 
hear of big bridges in America, it is now the development 
of steel work for building that attracts attention. 
The many fatal fires in lofty hotels and business blocks 
have caused a strong demand for fireproof buildings. In 
some cases the supporting walls are of brickwork ; butin 
others the whole weight is taken on iron or steel columns, 
with mere screens of brickwork between. The floors are 
carried on steel joists, as is the practice in English cities ; 
but owing to the high price of Portland cement, hollow 
porous bricks or tiles are used instead of concrete. Steel 
joists up to 15in. deep can be bought at the mills in Pitts- 
burgh at a rate equal to about £7 15s. per English ton, 
and if delivered in New York or Chicago about £1 more. 
Plates, angles, and tees are sold at proportionate prices. 
There is an immense field open for large buildings and 
roofs, the need for decent station accommodation in the 
large cities having at last compelled attention to this 
branch of railway equipment. The terminal stations 
that have been pn A dnring the last few years in New 
York, Philadelphia, Baltimore, and Chicago will create a 
standard of comfort that must compel imitation else- 
where ; but even now the advantageous results afforded 
by spacious buildings are not sufficiently appreciated, and 
the spans are being made too small. In Philadelphia, 
where the first of the new kind of stations according to 
European fashion was erected some twelve years ago, the 
area of the station is being doubled, with a roof of larger 
span than that over St. Pancras station in London. 

Perhaps the most vital of all the forms of competition 
that may be anticipated in the future will be in that 
trade where England has at present almost a monopoly 
—steel shipbuilding, and the modification or removal of 
the customs duties which might at first allow the export 
of vessels from Great Britain, would soon permit also a 
dangerous competition from American builders. What 
is now being done in the United States in the construc- 
tion of warships and mail steamers is a mere feeler 
towards future progress. Hitherto, with the monopoly 
of lake and coastwise traffic assured to them, larger and 
better steamers suitable for such trade have been built 
during the last few years, but when the time of relaxa- 
tion of the present impeding conditions arrives, there 
will be no lack of skill or opportunity for building the 
larger ocean boats. Already plate mills are being made 
wider and heavier; the mills that can turn out floor 
beams can make ship beams, and there will be an ample 
supply of workmen if the flow of emigration from the 
British shipyards continues, or is stimulated by an in- 
creased demand. At present the trade is somewhat 
hampered by the want of subdivision; the numerous 
purveyors and subsidiary trades that have grown up in 
Great Britain to supply shipbuilders hardly exist. But 
these will follow in America as occasion demands. 
Special tools for treating heavy plates, and the parts of 
large marine engines, have been and are being imported 
from England; but this is only temporary, as such 
machines are at once adopted, imitated, and improved. 

Great advances have been made in the manufacture of 
locomotives; they are, as in England, heavier and 
stronger than before, and various forms of compound 
engines have been tried, though without any immediate 
prospect of any such system being generally adopted. 
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It is unnecessary here to touch on the questions of 
difference between English and American engines; they 
have been discussed a hundred times, and the very 
different points of view will always forbid agreement. 
But looking at the probability of future competition in 
our foreign markets, each country can make best and 
cheapest the types to which they are accustomed, and as 
already American engines have been preferred in some 
instances in Australia, as also in China, Japan and 
South America, the competition will be much keener 
if cheapened material and labour reduce the cost of 
American types. The essential difference of bar frames 
as compared with the plate frames of British engines 
alone seems to shut out either country from competin 
with the other, and just as an American buggy is | 
to an English carriage on certain kinds of roads, so will 
the bar frame engine be preferred—wisely or unwisely— 
by some users for sharp curves and uneven lines. If such 
a demand continues or increases in any of our colonial or 
foreign markets, the British engine builder might with 
advantage establish a special department for making 
American type engines. If not, we may see some 
American builder come here to supply more cheaply than 
he could at present from home, the buyers from such 
neutral countries. In this he would but follow the 
example of those American manufacturers of mining 
machinery. boilers, screws, sewing machines, and other 
articles, who have, for the same reasons, established 
factories in Great Britain. 

In railway carriage building there is not much likeli- 
hood of competition, for even in such special American 
types as parlour cars and dining cars British builders 
seem able to hold their own. The steel under-frames, 
which are exported in such large quantities from this 
country to India, are not in favour in America, where 
they are not suitable for long cars. But for the bogie 
trucks of long cars pressed steel is being tried on a few 
railways. 

There has been a marvellous advance in the manufac- 
ture of high-class steam engines, and here as in all other 
branches of trade the opportunities for repetition are 
utilised to the utmost. Engines for large electric lighting 
and electric tramway plants like those of Thompson- 
Houston or Westinghouse, heavy pumping engines, such 
as are made by the Worthington Company, are shown to 
great advantage at Chicago; and powerful engines, with 
wide belts or rope gearing, are made for the textile 
factories of New England. Cable traction on the street 
tramways, an immense mileage of which has been con- 
structed in American cities, requires engines sometimes 
of 500 horse-power, and these are made with modern 
automatic regulators, mechanical stokers for the boilers, 
and other labour-saving appliances. The greater readi- 
ness than in England with which mechanical traction is 
allowed in cities will render American manufacturers the 
more able and ready to compete when similar demands 
arise in India, the British colonies, and elsewhere. 

As a good workman may be known by his tools, so 
mechanical engineers may be estimated by the kinds of 
machine tools available and in use. The progress in this 
important branch of trade is most marked. Even so 
recently as ten years ago, engineers’ tools—with the 
exception of those made by Sellers, of Philadelphia, and 
one or two others—were, as compared with those made at 
Manchester or Leeds, rudely constructed and too light. 
Now there are numerous makers who supply first-class 
machines at prices which, though higher thanin England, 
tend every year to become cheaper by the adoption of 
type patterns and much repetition. And in some cases, 
if measured by the work they perform, they are already 
deemed cheaper than English tools, if one is to judge by 
the fact that they are exported to our Australian 
and other markets. Facilities for quick working and 
rapid adjustment are keenly appreciated. Not only in 
regard to tools but with other American specialities, 
England and Germany are finding a dangerous competitor 
all over the world. In certain kinds of agricultural 
implements American makers have always taken a lead; 
they run us close in all kinds of wood-working tools and 
in machinery for mining and treating ores, especially 
gold, silver, and copper. Their metallurgical appliances 
are known in every country, and only their higher prices 
stand in the way of an extended share of the world’s 
trading. 

But while in some directions American engineers are 
making rapid progress, in others they seem backward. 
Their portable engines, though much better than those 
made ten years ago, are still inferior to those of all our 
leading makers. Traction engines also—perhaps owing 
to the want of good roads and bridges—seem much too 
light. But in regard to the light road engines, and the 
small road rollers shown at Chicago as suitable for parks, 
English manufacturers might find specialties worth 
imitating. Little locomotives, as used by contractors on 
public works, are not equal to those made at Leeds. In 
regard to cranes America is still, as she has been for 
the last twenty years, far behind us. There are a 
few fine examples of electric travelling cranes in some 
of the large engineering factories, as also at the Chicago 
Exhibition, but there is not the variety of quick-running 
steam jib cranes as seen in England, nor is our system of 
hydraulic transmission seen anywhere except at the steel 
works, where the same methods are in use as in Europe. 
This renders the absence of hydraulic cranes and capstans 
elsewhere the more marked, especially as at the railway 
goods stations the present hand labour is slow and 
expensive. Considering the far greater number of 
elevators in hotels and offices than in England, the 
adoption in American cities of the hydraulic power 
system as in London would appear desirable. So wedded 
are the people to the use of elevators that they are 
adopted in many cases where cranes would be more 
suitable. In the erection of large buildings temporary 
elevators are used for lifting the materials, and as soon 
as possible the permanent elevators are utilised for the 
same purpose. 

Steam ploughing has been attempted during the last few 


years, and when once a successful plan is established the 
scope will be immense, as at present the large areas of 
land and dear labour are main hindrances to the farmer’s 
profit. But in America as elsewhere, experience must be 
bought, and the system now being attempted on the 
Western corn lands of traction engines moving across the 
fields with the ploughs will probably have to be discarded 
for wire-rope hauling engines. But the English engines 
and methods would need modification to render them 
suitable. 

How and where is the threatened competition of the 
United States with the British engineering trades to 
arise, and why, if it is possible, has it not arisen before ? 
The whole policy of the United States has been till now 
to retain a monopoly of the home trade, manufacturers 
being inclined to say, and have often said, that their 
country and its needs are big enough for them, and that 
foreign trade is outside their scope. Vast as is the 
population of the country, and rapidly as it is growing, 
the output capacity of the steel works and engineering 
factories already exceeds the home demand, and is 
growing at a more rapid rate. And when, as is the case 
now, the home trade is depressed, there is not the alle- 
viation which foreign markets would afford. The wider 
range now sought by the more euterprising manufac- 
turers is inducing them in growing numbers to join those 
who advocate a change in the present trade policy of the 
country. But though this change of sentiment will 
doubtless take effect in due time, and a general reduction 
of tariffs tend to reduce the cost of American manufac- 
ture, the competition will not be postponed till this time 
arises, but will begin directly the tariff is ameliorated by 
the freeing of raw materials or even before. 

Let some of the advantages and drawbacks of each 
country be considered. Iron and coal are more abun- 
dant in America, and can generally be mined more 
cheaply. New mines are being opened out in excess of 
the demand. The combinations and trusts that have 
maintained abnormal prices are becoming less effective, 
and prices are falling. It is true that distances for trans- 
port are greater than in England, but the rates per mile 
are less than half,so that the advantages of a wider 
gathering area are available without a corresponding 
expense. It is true that the conveyance by railway 
is slower in America than with us, but this is of minor 
consequence. The still slower movement of merchandise 
in Belgium does not prevent that country from competing 
with us. 

A greater repetition of similar types affords the advan- 
tages of a wholesale trade. A manufacturer of steam 
engines or pumps who makes 5000 annually for his own 
country can more cheaply supply 500 outside than can a 
manufacturer who has only half the home demand, and 
that of a varied kind. 

The more rapid rate of production, and the greater use 
of labour-saving processes, are both so intimately mixed 
up with wages and the cost of labour, that these, the 
dominating factors in any international comparison, 
must be considered together. Wages in America are 
high, and this, which is set forth to the workmen there 
as their privilege and inheritance, has hitherto barred 
their foreign trade, and has been our protection from 
interference in our foreign markets. But cheap labour is 
not generally the most profitable, and the reverse is 
proved to be the case in America. An employer gets 
more out of a workman in a week than in England. This 
is partly because the hours of labour are longer, partly 
because the men have to work harder, and also because 
the machinery and organisation of a factory permit in 
many trades a greater output. In regard to hours of 
labour, the wide extent of country, the varying laws and 
customs in the different States, render computation more 
difficult than it would be between different cities or 
counties in Great Britain. Although the tendency in 
America, encouraged and forced by the trades unions, is 
towards nine hours, and even eight hours a day, the 
average hours are still longer than in Great Britain, and 
the Saturday half-holiday, though extending, is not the 
universal custom as with us. 

The following may be taken as examples of the present 
rates of wages per day of ten hours as prevailing in 
manufacturing cities. Wages west of Chicago, or in rural 
districts, need not be considered. Unskilled labourers 
receive from 4s. 9d. to 6s. 6d.; engine fitters and smiths, 
10s. to 11s.; carpenters, 12s.; bricklayers, per hour, 2s. to 
2s. 6d. The high rate in the building trades is one of the 
main causes of high rents. In regard to the quality or 
output capacity of labour, the comparisons between 
American and European workers, so frequently made in 
the United States, are mostly fallacious, because in the 
latter country the workmen in the engineering trades are 
to a large extent British. The steel works are full of 
men from England, Scotland, and Wales, and many of 
the best skilled mechanics in the principal engineering 
works—though not in so large a proportion as in the steel 
works—are of European birth and training. The fact is 
that the native-born American has higher aims than 
to work with his hands; his ideal function is to 
control and profit by the labour of emigrants from 
Europe. 

To this desire of avoiding manual labour is added the 
difficulties in the way of learning a trade. The oppor- 
tunities for apprenticeship are not easily obtainable; a 
craft has to be more quickly, and therefore superficially 
acquired, and employers prefer to import their workmen 
ready made. But in regard to output, undoubtedly those 
who work in the engineering trades—and who, whatever 
their nationality, may for purposes of comparison be 
classed as American—do as a rule produce more than the 
similar classes in Great Britain. The discipline is 
keener, the free or idle minutes before and after meal 
hours are more restricted—in short, the men are 
‘“‘ driven” more. The climate is stimulating; there 
is a craving for meat, and as the wages allow it, 
much more meat is obtainable, and more work is 
done. For, in regard to work of mind or muscle, good 








and abundant food are the principal factors, which 


ey 
—e 


must be taken in conjunction with the question of hours, 
Very long hours are customary in Germany, France, and 
Belgium, but wages are low. Meat is eaten sparingly, 
and the output is less than in England. Though jp 
America manufactures are stimulated and successfully 
carried on at high pressure, a workman lives his life 
quicker and is worn out sooner than in Europe. But 
this does not diminish his output capacity while it lasts, 
and it does not immediately concern his employer go 
long as the stream of immigration from Europe continues, 

The apparent outlay for wages is in many places 
diminished to the American employer by the survival of 
the “truck” system, so long obsolete in England, 
Although in the Eastern cities the workmen receive their 
wages in good money yet at many mines, railway construc. 
tion works, and large industries outside the cities, the 
employers establish, either themselves or through inter. 
mediaries, stores for all kinds of food and clothing, 
These stores are not as on the British co-operative 
system, by which the workmen receive by periodical 
dividends the whole of the profit, but afford a distinct 
gain to the masters. In some cases the wages are actu. 
ally paid in token money, available only at the stores; 
but in most the coercion 1s of a more indirect kind. Ip 
some establishments a return on all wages paid is 
obtained of from 10 to 15 per cent., and contracts can be 
taken at what nominally is net cost because of the profit 
on truck. This system, which was abolished in England 
fifty or more years ago, is illegal also in some of the United 
States; but the law is even there frequently evaded. 
Public attention is continually being called to these 
evasions, and the tendency is towards an entire abolition 
of the system. 

The American manuiacturer who opposes the reduc- 
tion of the tariff is apt to deny that a removal or 
lessening of duties will lower wages. Except for clothes 
for himself and family, it is urged, the workman need not 
spend money on imported goods. But indirectly every. 
thing is raised in price by the tariff. The profits of 
traders who sell to the workmen, and the outlay of such 
traders for salaries, must be high to enable themselves 
and their clerks to enjoy imported comforts for them. 
selves and families. Food, which is so abundant at the 
place of production, is as dear to the workmen as it is in 
England, because the rent of shops, the wages of sales. 
men, and every incident in carrying on a trade, is 
affected. But it is argued that even if the cost of 
living were reduced, workmen would successfully resist 
any lowering of wages. The inexorable law prevails in 
the United States, as elsewhere, that the lowest class of 
unskilled labour can always be obtained for what in any 
particular country is the cost there of bare subsistence, 
and directly such a rate is, from temporary or local 
causes, exceeded, a supply of labour will bring it down. 
And with low-priced unskilled labour as a basis, skilled 
workmen range upwards by the same law. The British 
Consul for Illinois and the adjacent States, in an able 
report on the earnings of labour in his district (Foreign 
Ottice miscellaneous series, No. 235)—written at Chicago 
last year, says: ‘‘ With regard to almost every branch of 
the working classes—except domestic servants—it may be 
said that the earnings of labour at Chicago allow of but 
very small possible savings, that there are in this city 
among the employés in all industries as many working 
men who can scarcely make both ends meet as there 
are who are able to save, and that the possible savings of 
unskilled labour are actually nil.” 

Can it be doubted that. if the cost of living were 
reduced in Chicago and other American cities that 
wages would fall, and do so without any lowering in 
the comfort of living, though the cost of manufacture 
would be proportionately reduced. At present too many 
British manufacturers look upon the United States tariff 
merely as an impediment to the export thither of their 
goods, and do not realise how our freedom from American 
competition in neutral countries depends on the shackling 
of American manufactures by their custom-house system. 
Doubtless according to theory that “trade follows the 
flag,” we shall always have a preference in India, Austral- 
asia, and South Africa. But sentiment goes for very 
little, and, judging by the American goods already seen 
in our colonies, any reduction in the price of such goods 
would be followed by a corresponding demand for them. 
In South America the United States Government has been 
making the most strenuous efforts to divert trade from 
Great Britain by treaties lowering the import duties on 
products from such countries, if the latter will admit 
American manufactures at lower rates of duty than those 
imposed on goods from Great Britain, where the imported 
products are not taxed at all. These attempts to disturb 
and distort the natural current of trade have, happily for 
us, not been successful; but any genuine lowering of price 
will succeed, because the United States at present im- 
port largely from South America, and the natural flow 
of exchange would bring them a return if left undisturbed 
by legislative and official interference. 

If, then, it may be asked, a reduction of American 
tariffs is to injure the steel and engineering trades, where 
are the supposed advantages of free trade? It may 
be conceded in this regard that both countries would, as 
nations, benefit by a free interchange ; each would find it 
advantageous to buy certain things from the other, and 
the total trade of each would be enlarged. But the rough 
and the smooth would have to be taken together, and the 
conviction is growing among those who have seen the 
resources of the United States, and the growing ability 
to utilise them, that the rough would have to be borne 
by the trades that have been here discussed. Looked at, 
therefore, not from a national point of view, but merely 
from the selfish standpoint of these special trades, the 
removal of protective tariffs will do the British steel and 
engineering trades much harm. The advent of free trade 
seems, however, to be retarded. With a growing senti- 
ment in its favour the enormous surplus that would 
a few years ago have allowed it is no longer 
available. Itis not for any foreigner to criticise the 





manner in which the surplus has been expended, but it is 
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evident that some other source of revenue will have to be 
drawn upon if customs duties are lowered. The working 
classes in America have not yet awakened to the fact—as 
they have done in Great Britain—that the substitution of 
an income-tax, which touches only the richer classes, for 
customs duties which hamper everyone, is to their benefit. 
For the present, therefore, a removal of duties on raw 
materials, and a slight reduction on finished goods, is all 
the change that can be expected. 

The interval still available before the keener competi- 
tion arrives, might well be utilised by British manufac- 
turers in studying how to prepare for it. A visit to the 
steel and engineering works of the United States by 
manufacturers’ managers and foremen may be suggested 
as one step towards finding how to do it. 








ON THE PRESENT POSITION OF WATER-TUBE 
BOILERS AS APPLIED TO MARINE PURPOSES.* 
By Mr. J. T. Mitton, 


At the present time the boiler question is attracting considerable 
attention amongst marine engineers, who have no means 
arrived at a unanimous conclusion as to the types of boilers which 
best satisfy the peculiar requirements of different classes of vessels. 
To see that this is so, we have only to look at the plans adopted in 
different vessels having presumably the same requirements, to 
find great divergency of practices, For instance, in the war 
vessels of our own and foreign countries we see large vessels which 
may have to keep the sea for long periods, in-some cases fitted 
with ordinary tubular boilers worked with the closed stokehold 
system of forced draught, and in others with water-tube boilers 
worked with natural draught : while in another case a reference to 
our own ‘ Transactions ” will show that a combination of ordinary 
cylindrical and locomotive type boilers has been adopted. In 
smaller types of ships which may not be required to be continu- 
ously under steam, we find vessels having apparently similar 
requirements fitted, in some cases, with ordinary cylindrical 
boilers, in others with the locomotive marine type, while in some 
water-tube boilers of peculiarly light construction are used. 

Turning to merchant vessels, we find some passenger steamers of 

reat speed fitted with ordinary boilers working under natural 

raught, others employing different forms of forced draught with 
the same type of boilers, while in still other cases water-tube 
boilers are used. Again, while most cargo vessels are fitted with 
boilers working under natural draught, several are fitted with 
forms of forced or induced draught, some using only plain boiler 
tubes, while, on the other hand, ‘‘ Serve” tubes are not uncommon. 
In view of this divergency of practice, it is thought that it would 
be interesting to draw attention to, and to put on record, what is 
being done at the present time with water-tube boilers, especially 
in view of the fact that, owing probably to prejudice arising from 
the failures several years ago of a few unsuccessful types a these 
boilers, their use in British vessels has till very recently been 
confined to a few torpedo boats, or to vessels of similar class. It 
is proposed, therefore in this paper to give a statement of some 
cases in which water-tube boilers have been successfully used, and 
in which they pon | be fairly said to have passed out of the experi- 
mental stage, and also to give a short description of the various 
types of boilers employed. 

rt is well to bear in mind that the objects aimed at in designin 
boilers for different classes of vessels may be entirely different, an 
to remember that the success or otherwise of any design should be 
judged from the way in which it fulfils these special objects, and 
not from a point of view of general utility for all purposes. As an 
extreme instance, it is evident that a boiler which would give 
satisfactory results in a cargo vessel would not be of much service 
in a torpedo boat. The use of water-tube boilers, instead of those 
of the ordinary types, has generally arisen from the desire of 
obtaining some or other of the following advantages. The relative 
importance of these not always being the same has no doubt led to 
the various designs being adopted in different cases:—(1) The 
means of obtaining higher working pressures than are practical 
with ordinary boilers, owing to the excessive thickness of plates, 
which would be necessary both for the shell and also for the heat- 
ing surfaces. (2) Economy of maintenance due to the compara- 
tive ease with which in some designs every part of the boiler, 
both external and internal, can be examined and cleaned, 
and, if necessary, renewed, it being with some types possible to 
entirely re-boiler a vessel without opening decks, &c. (3) A decrease 
of space required and also of weight of boilers and accessories 
necessary for producing a given power, or an increase of power 
obtainable with a given weight and in a given space. (4) It is also 
agg claimed for all classes of water-tube boilers that they are 
ess liable than ordinary boilers to derangement or damage 
through accident or neglect ; and also that, even in the case of 
rupture, the damage which would result would be much less than 
with ordinary boilers, owing to the much less quantity of water 
they contain. There is one important point, viz., ‘‘ durability,” 
which is indirectly included in the Condition 2, as to which expe- 
rience is at present deficient. Although in special cases ordinary 
boilers have been replaced within two or three years, it is well 
known that few have become worn out in less than ten or twelve 
years, when treated with ordinary care, while many cases are 
within our knowledge of such boilers being now in use after 
twenty years’ service. It is obvious that no such record of service 
can yet be recorded with water-tube boilers in general, although 
lengthened experience has been obtained with some special kinds. 

Turning to actual cases of the use of these boilers, we must 
frankly admit at the outset that we are indebted for our experience 
to the French engineers, who successfully used these boilers before 
they were placed in any British vessel. In the French Navy they 
are not looked upon as experimental, for, according to the 
‘*Carnet de l’Officier de Marine,” edited by M. Léon Renard, it 
appears that the whole of the French war vessels which are now 
being built, or which have been lately finished, are, or will be, 
furnished with water-tube boilers. Those in the larger vessels are 
either of the Belleville or Lagrafel-D’Allest types, these being 
employed in about equal proportions, while in smaller and lighter 
vessels boilers of the Oriolle, Du Temple, Normand, Thornycroft, 
and similar types are used. It appears that so long ago as 1879 
the despatch vessel Le Voltigeur was fitted with Belleville boilers. 
She has seen considerable sea service, and her boilers have given 
satisfaction. After two commissions of about three years each, 
her boilers were reported to have needed no repairs. We find also 
that the Milan, launched in 1885, and the Alger in 1889, have also 
been fitted with these boilers. In view of the present practice of 
the French naval authorities, it can only be concluded that their 
use has given satisfaction. 

Turning to merchant vessels, so long ago as 1871 the s.s. Isere, 
of 287 tons, was fitted with Lagrafel boilers; in 1873 the s.s, 
Blidah, of 267 tons, and Medeah, of 236 tons, were similarly fitted, 
and their boilers are still in these vessels. In 1874 the s.s.s. Paoli 
and Spahis were fitted with this type of boiler, which were in use 
for seven and eleven years respectively, until the vessels were lost. 
The s.s.s. Colon, Cabile, and Caid were also fitted with these 
boilers in 1874, 1875, and 1876, and although these vessels are now 
withdrawn from service, their boilers were in use for many years. 
The s.s, Liban, of 1832 tons, built in 1882, was refitted with the 
Lagrafel-D’Allest boilers in 1891, and the s.s. Dom Pedro, of 2999 
tons, was similarly refitted at about the same time. The former of 
these vessels is engaged in Ds paet trade, the latter is running 
regularly between Europe and South America. In 1884 the then 
new steamer Ortégal, of 3570 tons, belonging to the Messageries 
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Maritimes Cie., was fitted with compound engines with cylinders 
of 36in. and 64in, by 42in. stroke, and with Belleville boilers. The 
s.8. Sindh, belonging to the same company, was also re-boilered 
with this type several years ago. The company’s latest and 
largest vessels, the Australien, built in 1889, the Polynésien, in 
1890, and the Armand Behic and Ville de la Ciotat, built in 1892, 
are each fitted with similar boilers. These last four vessels are 
each of about 6500 tons ; they are fitted with triple-expansion 
engines indicating regularly about 5000 indicated horse-power at 
sea, which gives them a mean speed on the round voyage of 
about 154 knots. The Oriolle boiler made by Mons. P. Oriolle, 
of Nantes, was fitted last year in the s.s. Mitidjah, a vessel 
of 1160 tons, and has also been fitted in several smaller 
vessels, Experience with this boiler is not so great as with the 
types previously mentioned. The Babcock and Wilcox boiler has 
been fitted in some small vessels, and recently a large boiler 
working at 2001b. pressure has been fitted in the British s.s. Nero, 
a vessel of 1053 tons, owned by Messrs. T. Wilson and Sons, of 
Hull. Experience with this boiler will be watched for with great 
interest. Turning our attention again to war vessels, we find that 
in our own Navy the Thornycroftand Yarrow boilers have given great 
satisfaction in torpedo vessels; in their comparative lightness in 
proportion to their evaporative power they have enabled higherspeeds 
to be obtained than could be realised with the older form of loco- 
motive marine boilers. The former type also is being fitted to 


H.M.S. Speedy, a torpedo cruiser of 4500 indicated horse-power. | 
It has been successfully fitted in some foreign war vessels of | 


similar class, and both these types of boilers are to be used in the 
specially fast cruisers, whose speed 


except by the use of both engines and boilers, which will 
give the maximum of power on the minimum of weight. 

n the French Navy the Normand and Du Temple boilers are used 
for similar vessels. For particulars of the actual results realised 
by some of these boilers, reference may be made to Engineering of 
January 16th, 1891, and December 23rd, 1892, and to THE ENGI- 
NEER of July 15th, 1892, 


Separating chamber 


a of 27 knots recently stated by | 
the First Lord of the Admiralty could not possibly be realised | 


boiler, they prevent any straining taking place due to expansion 
with varying temperatures. Even the square tubes are connected 
together by having round holes made at the adjoining parts, and 
round nipples expanded into both holes. In the event of accident 
or mismanagement of the boiler occurring, such as shortness of 
water, overheating through deposits, &c., the makers consider 
that the loosening of a few only of the tubes would result, and 
that the holding power of the remainder would be much more 
than sufficient to prevent any general dislocation of the boiler. 
To give access to the tube ends for the purpose of expanding them 
there must necessarily be numerous holes which have to be closed 
by special doors. In this boiler these doors are placed outside, 
not inside, as is usual in ordinary boilers, so that the pressure 
tends to force them off. They are made with faced joints, metal 
| to metal, no jointing of any kind being used. The nut of the 
| holding bolt is also faced on to the door, and is close-ended. The 
| plug or dog placed inside the boiler is made in one piece with the 
| bolt, and is so formed that, in the event of the breakage of a bolt 
and its door falling off, a slight leakage only will result, and not a 
| rush of steam, water, &c. The importance of such a detail as this 
| will be appreciated when it is considered that there are several 
hundreds of such doors in an ordinary-sized boiler. 

The Lagrafel-D’Allest boiler which is shown in Fig. 2 is made by 
the Forges et Chantiers de la Méditerranée, at Marseilles, and by 
| the Fraissinet Company of the same city. It possesses a certain 
resemblance to the internal part of the Babcock and Wilcox boiler. 
The numerous sinuous headers of the latter are, however, replaced 
| by water chambers, those of the front and back each forming only 
one water space. These chambers or water spaces are formed of 
plates, retained in parallel positions, about 5in apart, by means of 
| numerous screw stays. They are closed at the bottom and sides, 

but they open at their upper portions into a cylindrical steam 
| chest, which is nearly horizontal, sloping a little towards the back 
| of the boiler. The chambers extend down to about the level of the 
fire-grate. They are connected by a number of water tubes 
placed above the fire, these tubes forming the main portion of the 
| heating surface. A few tubes are also fitted at the sides of the 






















Fig. 4 


The first type of boiler to which attention will be drawn is that 
of the Babcock and Wilcox Company, shown in Fig. 1, which 
represents that fitted in the s.s. Nero. The working pressure in 


this case is 2001b. per square inch, but it is evident that, so ‘far as | 


considerations of strength only are concerned, there need be no 


difficulty in constructing similar boilers to work at very much ; 


higher pressures. In this boiler there are two sets of tubulous 
heating surfaces, each possessing separate circulating systems. 
One of these is a modification of the well-known land boiler made 
by this firm, and consists of a number of pairs of ‘‘ headers ” of 
sinuous form, connected by bundles of tubes, having an inclination 
of about 1 in 4, placed immediately over the fire. The modifica- 
tion from the land boiler being that each tube of the latter is re- 
omg by a set of four smaller tubes, the ends of each set of four 
yeing expanded through one tube door. Above these sets of tubes, 
and partly outside of the casing, is a pair of receivers—the upper 
being a steam chest, and the lower being in ordinary working 
about half full of water and half of steam. The circulation in this 
weed of the boiler takes — from the lower receiver, down the 
yack headers, upwards through the sloping tubes and the front 
headers, then through the connecting pipes into the receiver. The 
bottom of each of the back headers is connected to a settling 
chamber, to which the blow-off cock is attached. The other circu- 
lating system consists mainly of a number of vertical tubes on 
both sides of the boiler, forming part of its casing. These tubes 
are connected at the bottom to two horizontal pipes of square 
section, and at their top ends they either enter directly into the 
lower receiver below the water-line, or are connected to two other 
horizontal pipes, which open into the receiver at about the water- 
level. The circulation takes place from the receiver, down the 
three or four back tubes, along the bottom horizontal pipes, up 
the other vertical tubes into the receiver, either direct or through 
the upper horizontal pipes. In the front of the boiler there are 
other tubes forming part of the framework of the boiler, which 
also are connected to this circulating system. Above the boiler, 


in the base of the chimney, is placed a tubulous feed-heater, con- | 


sisting of five horizontal headers on one side and four on the other, 
connected across from side to side by means of numerous pipes so 
arranged that the water, being delivered from the feed pump into 
the bottom box on one side, passes through these pipes from side 
to side, and finally emerges from the upper box, being thence led 
totheboiler. Thecirculation inthis heateris thus purely a mechanical 
or forced circulation depending on the working of the feed pump. 
The heating surface of the heater is only about one-sixth of that of 
the boiler ; and, as it is placed in the coolest part of the boiler, it 
is not expected that sufficient heat will be extracted by it to raise 
the water to the temperature of ebullition, so that no steam will be 
formed in it, but the whole of the evaporation will be effected in 
the boiler itself. In this particular boiler the tubes over the fire 
are lhin. internal diameter and 7ft. long ; the vertical tubes at the 
sides are 3in. diameter, spaced 5in. from centre to centre, and 
about 9ft. long ; while the feed-heater tubes are 3in. diameter and 
about 7ft. 6in. long. The side casing consists of 2in. of brickwork 
resting against the vertical tubes, then a sheet of jin. asbestos, 
heshed by wroughtiron plates. The front and back of the boiler 
consist mainly of doors made to give access to the headers and to 
the numerous small tube doors. There are three firing doors, and 
the grate area may be made either continuous from side to side, or 
it may be divided by brick partitions into three grates, one for 
each door, according to the plan which may be found to give 
better control over the firing, &c. A peculiarity in this boiler is 
that all the joints of the tubes with the headers, cross tubes, and 
receiver, are made with ordinary rolled or expanded joints, no 
screwed stayed tubes being used. The makers contend that these 
joints, when properly made, give perfect tightness and sufficient 
structural strength to resist all strains likely to come upon them ; 
while, by avoiding varying thickness of tubes in the same part of the 


fire, in order to protect the sides of the casing. In the manufacture 
of the boiler both plates of the chambers have to be pierced with 
as many holes as there are tubes, those in the outer plates being 
slightly larger in diameter than the tubes. The tubes are secured 
to the inner plates by means of expanded joints, access for this 
purpose being obtained through the holes in the outer plate, in the 
| same manner as in the Babcock and Wilcox boiler ; the latter holes 
are closed by specially constructed doors, which in this case are 
slaced inside the boiler, each being secured by a bolt and cross- 
be the joint being made by means of a thin asbestos washer and a 
ring of thin copper wire. 

It should be noted that there are no stay tubes in this boiler. 
The water chambers are each connected to the horizontal steam 
chest at their upper portions, and at this part, therefore, do not 
need such stays. At the lower parts the necessary strength to 
resist separating the slabs is obtained by the friction of the tube 
joints, which are all expanded or rolled joints. The tubes gener- 
ally employed are about 23in. outside diameter, jin. thick, and are 
pitched about 4in. apart from centre tocentre. ‘“‘ Serve” tubes 
are recommended by the makers for the lower row of tubes. The 
working water-level is a little above the bottom of the receiver, 
and the circulation of the water and steam is such that the water 
supply enters each tube at its lower end from the back water 
space, passes along the tube, where part of it is vaporised, the 
mixture of steam and water escaping into the other water chamber 
and rising direct into the receiver without having to pass through 
the upper tubes, as in the Belleville boiler. The water so carried 
over traverses the bottom of the steam receiver and passes down 
the other water chamber, where the process is repeated. The 
feature distinguishing this boiler from all others is the arrange- 
ment made for the circulation of the products of combustion 
amongst the tubes. The boilers are usually arranged in pairs, 
each part having its own feeding and water circulation 
independent of the other; but a combustion chamber is common 
to the fires of both parts, being arranged between the two nests of 
tubes, The tubes are placed mainly over the fire, the bottom row 
| being at a height of about 2ft. above the grate bars. Over the 
bottom row of tubes and resting on them, preventing the passage 
of the gases between the tubes, are placed a number of specially 
shaped tiles, and a similar set are fitted upon the top row. Baffle 
plates are fitted to cover the spaces between the tubes for about 
the upper two-thirds of their depth at the sides remote from the 
combustion chamber. These arrangements are shown in Fig. 2, 
the arrows showing the direction which the products of combust’on 
are compelled to take. They pass under the lower row of tubes 
into the combustion chamber, thence they proceed sideways 
between the tubes, emerging at the lower edge of the side of the 
nest of tubes, whence they proceed under the steam chests on 
their way to the chimney. In the Lagrafel, which was the older 
form of this boiler, the products of combustion passed directly 
from the fire up amongst the tubes, as is now done in some other 
forms of water-tube boiler. The reason for altering the design 
was owing to its being considered that the gases immediately 
arising from the fire have not been properly burned, and that by 
passing them directly amongst the tubes they become cooled 
below the critical temperature at which union between the gases 
and the oxygen of the air takes place; so that imperfect combus- 
tion and loss of economy results. If this is so in practice, 
most of the other types of water-tube boiler must be inefficient 
from this cause. The interior of the tubes and water chambers 
can be readily examined or cleaned through the numerous small 
doors, and the removal of any tube in case of necessity can be 
made in a short time, the tube being either replaced or the holes 


plugged. : 
The Oriolle boiler, shown in Fig. 3, made by Mons. P. Oriolle, 

Nantes, bears some resemblance to the = boiler, being con- 

structed of.two water chambers connected by a number of tubes. 
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Only one of these chambers, however, is connected with the steam 
receiver, the connection being made by means of a pipe. The 
tubes are placed directly over the fire, a few, however, being placed 
at the side of the fire, as in the Lagrafel-D'Allest boiler. The 
tubes are placed in diagonal rows, so that one tube is immediately 
over the space between the two below it. The products of com- 
bustion pass from the fire directly up amongst the tubes, and this 
arrangement of tubes produces a more efficient action of the hot 
gases than would result if the tubes were arranged in rows verti- 
cally over one another. It will be seen that in the arrangement 
for the circulation of the furnace gases this boiler is similar to the 
older form of Lagrafel boiler. The working water-level is some 
distance below the upper rows of tubes. The circulation takes place 
within the boiler itself, being upwards along the lower rows of 
tubes, into the front water chamber, back along the rows of tubes 
nearest the water-level, down the back chamber, then through the 
tubes again, and soon. The tubes used are about 2in. in diameter, 
and itis stated that the circulation isso rapid that no deposit 
takes place in them, even if impure water is used. It will be 
noticed that several of the tubes are above the working water- 
level, and when working must only contain steam which therefore 
must become, to some extent, superheated. It is probable that 
the surfaces of these tubes having only steam on one side of them, 
will prove less efficient for absorbing the heat from the furnace 
gases than the similar surfaces in other boilers which have water 
in contact with them, and, further, these tubes may be expected 
to waste much more rapidly than other parts of the boiler. 

The Belleville boiler—shown in Fig. 4—consists of a series of sets 
of tubes placed side by side over the fire, and enclosed in non- 
conducting casings. Each set of tubes, called by the maker “an 
element,” is constructed in the form of a flattened spiral, and 
consists of a number of straight tubes connected at the ends by 
means of screwed joints to junction boxes made of malleable cast 
iron. The junction boxes of each element are placed vertically 
over one another, and are so constructed that the upper end of one 
tube is at the same level as the lower end of the next tube in the 
spiral. The junction boxes at the back end of the elements are 
close ended, but those of the front end have holes in them to 
mg of the inspection of the inside of the tubes, these holes 

ing closed by specially constructed doors. The examination 
of the interior of the boiler is made by means of an electric 
light fixed to the end of a rod which can be inserted in any 
tube. The tubes used in boilers for war vessels are about 3in. 
diameter, while those for merchant vessels are generally about 5in. 
diameter. The thickness of the tubes in the latter case is about 
din., except the two bottom rows, which are made about gin. The 
tubes are all slightly inclined to the horizontal. The lower box 
of each element is connected by means of a bolted joint to a 
horizortal cross tube at the front of the boiler, called a feed- 
collecting tube. Each element is connected also at its upper part 
by a bolted joint to the lower part of the horizontal steam chest or 
receiver, which latter is outside the boiler casing. An external 
pipe connects the bottom of the steam chest with a separating 
chamber, which again is connected with the horizontal feed- 
collecting tube. The boiler feed, as delivered by the feed pump, 
enters the steam chest at the end opposite to that to which the 
circulating pipe is attached. The working water-level in the 
boiler is a little above the bottom of the steam chest. The 


circulation takes place by each element receiving a supply of | 


water from the horizontal feed collector into its bottom tube. 
This water is partly evaporated in the lower tube, and passes 


partly as steam and partly as water through the back junction box | 


into the tube above it, where a further portion is evaporated, and 
So on. 


formed within itself. A mixture of steam and water is thus con- 
tinuously discharged from each element into the receiver. The 


peasy 4 


Each tube, therefore, has to convey all the steam made in | 
those tubes of the same element which are below it as well as that | 


urified before it enters the parts of the boiler comprising the 
eating surface, which therefore do not become encrusted. 
Experience shows that this actually takes place to a considerable 
extent, there being practically no deposit on the heating surfaces, 


| even when sea-water make-up is used, while a white muddy deposit 


is found in the separating chamber. It should be mentioned that 
in working the Lagrafel-D’Allest boiler the feed-water is similarly 
treated with lime, an amount about 4 1b. per twenty-four hours per 
1000 indicated horse-power being used, an arrangement being 
adopted whereby this small quantity can be regularly and con- 
tinuously added to the feed ; but in this boiler the separation can- 
not take place before the entry of the feed amongst the heating 


—<————= 


] 
uiescent at that part. The effluent feed-water is thus | baffle-plates. The products of combustion enter the lower parts of 


the spaces between the tubes and traverse nearly the whole length 
of the tubes in the direction of their length. It is difficult to seg 
how the outside of the tubes can be freed from soot, and the lower 
parts of the spaces between the tubes from an accumulation of 
ashes and dust. These points, combined with the impossibility of 
examining them internally, and the difficulty of localising any tube 
which may become defective, and of renewing it when discovered 
will, it is thought, prevent the introduction of this boiler for use 
in ocean-going steamers ; but the results obtained by it, as regards 
its evaporative power in proportion to its weight, combined with 
its evaporative economy in proportion to the fuel consumed, show 
how eminently suitable it is for purposes where enormous power js 








The deposit takes place mostly in the lower part of the 
It is to be noted 


surfaces. ] t 
back chamber, where the water is quiescent. 


| that in the Belleville boiler the junctions throughout are made 


with either bolted or screwed joints, no expanded joints being 
used. The tubes are simply screwed into the back junction boxes, 
the joint being secured with a thin check-nut. The front junction 
boxes are fitted with screwed nipples, over which and over the 
front end of the tube a socket or collar is screwed, the joint being 
also backed up by a check-nut. At this end of the tubes, there- 
fore, a double thickness of metal is exposed between the fire and 





Duration of trial o , 
Weight of Cardiff coal burned during the trial 
Ditto, per hour > sie : 

Ditto, per square metre of grate per hour 
Weight of ashes, &c... . oe 

Water evaporated during the trial 


Ditto, per hour “ ” oe ; 
Ditto, per square metre of heating surface .. 
Ditto, per kilo. of coal 

Temperature of feed 

Ditto of evaporation. . : i 
Evaporation from and at 212 deg. 


water so circulated, mixed with the fresh feed-water, passes along 
the receiver bottom, through the external circulating pipe into the 
separating chamber, and thence into the horizontal feed collector, 
to be again circulated through the elements. It will be seen that 
the tubes nearest the fire, and which, therefore, are exposed to 
most heat, contain relatively more water and less steam than those 
higher up in the boiler. Also, as the circulation depends upon the 
greater density of the water unmixed with steam in the external 
circulating pipe as compared with that of the mixture of steam 
and water in the elements, it follows that the greater is the 
average quantity of steam as compared with the water in the 
elements, the more rapid will be the circulation. The fact, there- 
fore, that the whole of the steam formed in the lower tubes has to 
pass through the upper ones before being delivered into the steam 
chest, will increase the circulation beyond that which would result 
if each tube discharged its steam direct into the receiver, as is the 
case with the boilers previously described. On the other hand, it 
will be noticed that the water has to reverse its direction of 
motion each time it passes out of one tube into another, and this, 
no doubt, has a retarding effect on its velocity. The use of the 
separating chamber is peculiar to this boiler, and, together with 
the method of feeding, is the outcome of considerable experience. 
Marine engineers who are familiar with ordinary boilers, fed with 
water from surface condensers, know how detrimental are the 
deposits which accumulate on the heating surfaces from the 
presence of grease and small quantities of sea water in the feed, 
and some anxiety must be felt on this account in all vessels 
engaged on long voyages, necessitating the boilers being under 
steam for very long periods, even when the minimum amount of 
grease is used for the cylinders, piston-rods, &c., and the feed 
make-up is provided by an evaporator. A slight leak in the con- 
denser, for instance, will contaminate the feed in spite of an 
evaporator. 

In working this boiler the feed-water is treated with a small 
quantity of lime in very dilute solution. It is delivered from the 
feed pump into the receiver at the end remote from the external 
circulating tube ; it thus has to pass along the whole length of the 
bottom of the receiver, where it becomes mingled with the mixture 
of steam and water issuing from the elements. Its temperature 
must therefore be raised to that of ebullition before it enters the 
circulating pipe. At this temperature all the lime salts which are 
contained in the small quantity of sea-water, which may be mixed 
with the feed, as well as the lime in solution, with which the feed 
is purposely treated, separate out in a solid but non-crystallisable 
form, which, being in an extremely fine state of division, is stated 
to become mixed with the oil particles which may be in the feed 
water, and to form a kind of mud, which separates and falls to the 
bottom of the separating chamber, owing to the water being com- 


Lagrafel-D’ Allest boilers. 





No. 1. No. 2. No. 3. No, 4. 
6 hours 6 hrs. 45 mins. 6 hours 6 hours 3h 
1008 kilos. 1430 kilos. 1512 kilos. 1800 kilos. 1224 
168 Bis ., 252 300 408 
0°45 74 °° 79°67 ,, 75 122°3 
so 121°3 ,, 233 ; 153 > 1u4 
10,760 litres 13,700 litres 13,970 litres 16,150 litres 9820 
1,793 2,029°6 ,, 2,3828°3 ,, 2,601°6 3273": 
17°93 a 20°29 ;; 23°28 5 26°91 2 
10°67, 9°58 ,, 93, 8-97 s 
25° C.=%7° F. 95° C.=77° F. [21°5° C.=70°7° F.| 27°C. =80" F.'20°5° C 
148° C. = 298° F.| 148° C. = 298° F.| 148° C. = 298° F. | 148° C. = 298° F. | 148° C. 
12°43 1l'14 10°8 10°4 9 
the water. What will appear asa novelty to English engineers is | 


No. 5. 


of more consequence than very prolonged efficiency. Particulars 
of these results may be found in the references quoted, and also in 
Mr. Thornycroft’s paper read at the Institute of Civil Engineers, 
A modified form of this boiler, containing two fire-grates, has becn 
proposed by Mr. Thornycroft, in which there are one upper cr 
steam chamber, and three lower water chambers, the centre and 
largest of these being between the two fire-grates. 

The Normand boiler presents some of the features of the Thorny- 
croft boiler.* There are the same three horizontal cylindrical re- 
ceivers, the upper being a steam chest and the two lower being water 


Lagrafel boilers. 


No. 6. No. 7 No. 8. | No. ”. 
ours 3 hours 6 hours 3 hours 8 hours 
kilos. 1512 kilos. 1512 kilos. 756 kilos. 1008 kilos. 

4, 252 52 336 
We 151°35,, 75°74 757 y, 10079 ,, 
128°7 - -- 
litres 13,230 litres 10,170 litres $110 litres 6580 litres. 
3 1,410 1,605 a 1370 - 2193°3 
3 Oe hws 16°95 ,, 13°7 21°9 
02 ,, 8°19 ,, 6°42 5, i 6°526,, 
.=68'9 F 21° C.=69 F.| 22° C.=71°6° F. |22°5° C. =72°5° F.| 23°C. =73°4° F 
= 208° F. | 148° C. = 208° F. 148° C. = 298° F. | 148° C. = 298° F. | 148° C. = 298° F. 


4 10°24 7's 6-34 be 


chambers, the main point of difference being that all the heating 


the use of malleable cast iron for the junction boxes, which are | tubes are connected to the lower half of the steam chest instead of to 
exposed to the same pressure as the rest of the boiler, and also to | the upperhalf. There are in this boiler external circulating tubes 


a considerable amount of heat. 

It has been stated that the internal surfaces of the tubes may be 
examined from the front ends, and they may also be cleaned if 
necessary. The external surfaces are cleaned by means of a steam 
jet inserted in the spaces between the junction boxes. The ease 


with which repairs to these boilers may be effected is shown from | 
the fact that a boiler may be shut off from the others, emptied, | fitte 
any element disconnected by breaking the upper and lower bolted two former boilers, but there are some important differences. 
oints, brought out into the stokehold, and any one tube taken out | Like the Normand boiler, there are two external circulating tubes 


y a the screwed socket connecting it to the front 
junction box and unscrewing it from the back box ; a new tube 


and socket can then be inserted, the element replaced, the boiler | half. 


woo at both ends, instead of at one end only, as in the Thornycroft 
oiler. A reference to the sketc’: will show that while the shapes of 
the heating tubes are different .rom those in the other boilers, con- 
| siderable trouble appears to have been taken to prevent any of 
them from being straight. 
Fig. 6 shows a cross-section, &c., of the Du Temple boiler, as 
in torpedo boats. This also bears some resemblance to the 


at each end connecting the upper with the lower chambers, and 
| the heating tubes also enter the upper chamber along the bottom 
The heating tubes are of small diameter, and of the zig-zag 


refilled, and steam again raised in about six hours, the whole work | shape shown, and have the peculiarity of having their lower 


being done by one skilled engineer, assisted by firemen. It will be | portions made of reduced diameter. 


The water chambers are 


noticed that the boilers previously described are composed of | made of comparatively small cross-section, but they are fitted 
straight tubes of comparatively large diameter, the designs admit- | throughout their length with doors, which give access to their 


ting of more or less perfect inspection and cleaning of the whole of 


| interiors. The fire-grate is situated between brick sides, so that 


the internal surfaces. Those remaining to be described are in | the whole of the length of the heating tubes is above the level of 


marked contrast, being composed of small tubes in proportion to | the fire. 


their length, and in only one out of the four are the tubes straight, 
in the other three neither inspection nor cleaning of the internal 
surfaces being practicable. 

The Thornycroft boiler was fully described by Mr. Thornycroft 
at the spring meeting of this Institution in 1889. Fig. 5, 
representing the boiler, is reproduced from the ‘‘Trans- 
actions” of that year. It consists mainly of three horizontal 
cylinders, the upper one being the steam chest. The upper is 
connected to the two lower chests by two circulating tubes 
of large size external to the boiler casing, and by a multitude 
of small tubes bent into tortuous curves within the casing, these 
small tubes forming the heating surfaces. In the external rows 
these tubes are placed side by side in contact in order to protect 
the casing, while the inner rows are similarly placed side by side to 
form a continuous arch over the fire, and to compel the products of 
combustion to pass uniformly around the other tubes forming the 
heating surfaces. A peculiarity of this boiler is that all the tubes 
enter the upper half of the steam chest. The tubes are lin. and 
ljin. in diameter. The working water-level is such as to permit 
the upper chest to contain a considerable quantity of water. The 
tubes being so small in diameter, the evaporation in them renders 
the density of the mixture of water and steam they contain so 
much less than that of the water, which is without admixture of 
steam, in the external circulating pipe as to cause a rapid circula- 





tion even wy ie upper or highest tubes. The water brought 
over by the tu is separated from the steam by means of the 





The products of combustion rise straight up from the 
fire between the tubes, so that the direction of the motion of the 
| gases is across the length of the tubes instead of along it, as in the 
| Thornycroft boiler. 

In the Yarrow boiler, Fig. 7, thereare one upper and twolower hori- 
zontal chambers, connected by two circulating tubes external to the 
casing,and by a number of small heating tubes which, in this case, 
are straight. In the smaller boilers the upper chamber is made in 
two halves, bolted together, to enable the upper half to be removed. 
The lower chambers are each made with a flat side, forming a tube 
plate, the lower portions being of semi-cylindrical form, bolted to 
the tube plates. By removing these parts the tubes are accessible 
from both ends, and, being straight, they may be examined and 
cleaned as well as their small diameter will permit. The outside 
of all the tubes also may be cleaned from soot, &c., the casing 
being made portable to permit of this. The fire-grate is placed 
between the lower chambers, and the products of combustion pass 
between the tubes on their way to the chimney, their direction of 
motion being across the length of the tubes, as is the case in the 
Du Temple boiler. 

In both the Yarrow and Thornycroft boilers the heating tubes 
are made of seamless steel. In some cases they have n 
galvanised. Seamless tubes are used, not so much on account of 
their strength being greater than that of lap-welded tubes of the 





* Mr. Milton used, to illustrate this boiler, the engraving which wo 





published on the 15th July, 1892.—Ep. E. 
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same diameter and thickness, as to insure freedom from small local 
defects in the weld, which, although not materially impairing the 
strength, may, by reason of the less thickness of sound metal they 
present, permit a small amount of corrosion to perforate the tube, 
in which, of course, even a minute pinhole, permitting the escape 
of steam or water, will necessitate the removal of the tube. 

A combination of water-tube and ordinary smoke-tube boiler is 
now being tried by Messrs. Anderson and Lyall, of Glasgow. In 
this boiler the water tubes are placed over the fire, and receive the 
fullest heat of the products of combustion ; which, after entering 
a combustion chamber, pass through the smoke tubes, which are 
surrounded by water. In this form of boiler the ordinary furnace 
flue is dispensed with, and the casing of the part of the boiler con- 
taining the tubes is of iderably smaller diameter than the 
shell of an ordinary boiler containing the same heating surfaces, so 
that thinner plates and less weight both of boiler and water are 
needed. The makers have at present only made one boiler on this 
plan, and they are now engaged in making experiments with it to 
determine the most advantageous proportions for the various parts, 
with the view of adopting the plan for marine purposes. 

The experiences given in the paper as to the time during which 
some of the boilers have been in use, and the fact that their use is 
extending amongst those most familiar with them, show that so far 
as safety is concerned water-tube boilers can be made satisfactory. 
The point upon which many will wish for information is that of 
their economy as steam raisers on ordinary service. Unfortunately 
Iam unable to supply this information. In the paper to which 
reference has been made, however, some information will he found 
as to the efficiency of the Thornycroft boiler, and I am indebted to 
M. D’Allest for some information given in the appendix as to 
the results of trials made upon the Lagrafel and Lagrafel-D'’Allest 
boilers by M. Taton, a French naval engineer. In each case of 
these trials the coal used was carefully weighed, the firing being 
regulated to burn 50, 75, 125, and 150 kilos. per hour per square 
metre of the grate area. The feed-water was measured, and it 
was noted that there was practically no water—priming—carried 
off with the escaping steam. The results with the modern form 
of the boiler show a very good efficiency, and if such results can 
be obtained in ordinary working with water-tube boilers, the 
higher pressures they will admit of should lead to more economical 
results being obtained. 





APPENDIX. 
The following are the results of experiments made at Marseilles 


with Lagrafel and Lagrafel-D’Allest boilers, under the direction of 
M. Taton, engineer of the French Navy :— 


Particulars of Botlers.—Lagrafel-D’ Allest Boilers. 


Trials Nos. 1, 3,5, & 6. Trial me 5. Trial washes 

TEN f 2°3 sq. metres 2°86 sq.metres 4 sq. metres 
Grate surface 1 =35°9 sq.feet  =30°8 sq.feet =43 sq. feet 
Proport.on of grate to 

heating surface .. tn we vy 
Tubular surface .. .. 96°7 sq. metres = 1040 sq. feet 
Plate heating surface 3°3 ” = 36 
Total heating surface 100 » =1076 . 
Section of chimney .. *95 os = 10°3,, 
Lagvrafel Boiler. 

Grate surface .. ‘a8, on 3°3sq.metres= 35°9 sq. feet 
POON ne nc. 6s. ob ae See | fe =100_—C =u, 
Plate heating surface .. o 8 *” = 36 ” 
Total heating surface .. -.100 ” =1076_ =i, 
Section of chimney ” = Oe. 


Proportion of grate to heating surface as a a 
Trials Nos. 1, 2, 3, and 4, made with the Lagrafel-D'Allest 
boilers, and Nos. 7, 8, and 9 with the Lagrafel boilers, were made 


with natural draught. Nos, 5 and 6, with Lagrafel-D'Allest 
boilers, with forced draught. ; 








ELECTRIC POWERS PROTECTION CLAUSES. 


REPORT OF THE JOINT COMMITTEE. 


Tue following is the report by the Select Committee 
appointed to consider and report whether the grant of 
statutory powers to use electricity ought to be qualified 
by any prohibition or restriction as to earth return 
currents, or by any provisions as to leakage induction or 
similar matters; and, if so, in what cases and under 
what conditions; and, if the Joint Committee are of 
opinion that any such prohibition, restriction, or provision 
should be enforced, to settle the necessary clauses :— 


Ordered to report that the Committee have met, and considered 
the subject referred to them, and beg leave to report :—‘‘ The 
Committee have taken evidence from Sir Courtenay Boyle, K.C.B., 
from Mr. Preece, engineer-in-chief and electrician to the Post 
Office ; and from Major Cardew, Electrical Adviser to the Board of 
Trade and the Astronomer Royal.” Counsel appeared before them 
on behalf of the National Telephone Company, the Railway Com- 
ween Electric Tramway Companies, — Blectric Underground 
Railway Companies, Electric Lighting Companies, Municipal Cor- 
porations, England and Scotland, Tramway Institute of Great 
Britain and Ireland, Gas and Water Companies. Her Majesty's 
Postmaster-General was also represented, but not by counsel. The 
Committee have heard all the witnesses tendered by the several 
ies, and have ageed upon the following Clause, to be inserted 
in all Bills and Provisional Orders which authorise the undertakers, 
other than electric lighting undertakers, to use large electric 
currents, viz. :— 

CLAUSE to be inserted in all Bills and Prcvisional Orders which 
authorise any company, corporation, or person, collectively referred 
to as “the undertakers,” to use large electric currents for other 
than electric lighting p Some modifications of form may 
be required to meet the circumstances of particular cases :— 

(1) The undertakers shall, in the use of electric power under the 
provisions of this Act [Order], employ either insulated returns or 
uninsulated metallic returns of low resistance. is clause not to 
apply in the case of railways, tramways, or tramroads in which 
the motive power is entirely self-contained]. 

(2) The undertakers shall take all reasonable precautions in con- 
structing, placing, and maintaining their electric lines and circuits, 
and other works of all descriptions, and also in working their 
undertaking so as not injuriously to affect, by fusion or electrolytic 
action, any gas or water pipes, or other metallic pipes, structures, 
or substances, 

(3) The exercise of the powers by this Act [Order], conferred 
with respect to the use of electric power, shall be subject to the 
regulations set forth in the schedule to this Act [Order], and to 
any regulations which may be added thereto or substituted there- 
for, respectively, by any order which the Board of Trade may, and 
which they are hereby empowered to make from time to time, as 
or when they may think fit, for regulating the employment of 
insulated returns or of uninsulated metallic returns of low resist- 
ance, for preventing fusion or injurious electrolytic action of or on 
gas or water pipes, or other metallic pipes, structures, or sub- 
stances, and for minimising, as far as is reasonably practicable, 
injurious interference with the electric wires, lines, and apparatus 
of other parties and the currents therein, whether such lines do 
or do not use the earth as a return. 

(4) The undertakers using electric power contrary to the pro- 
visions of this Act [Order], or to any of the regulations set forth 
in the schedule to this Act [Order], or to any regulation added 
thereto or substituted therefor by any order made by the Board of 
Trade under the authority of this Act [Order], shall, for every 
such offence, be subject to a penalty not exceeding ten pounds, 








and also in the case of a continuing offence to a further penalty 
not e ding five pounds for every day during which such offence 
continues after conviction thereof ; provided always, that, whether 
any such penalty has been recovered or not, the Board of Trade, 
in case in their opinion the undertakers in the use of electric power 
under the authority of this Act Saat have made default in com- 
plying with the provisions of this Act [Order], or with any of the 
regulations set forth in the schedule to this Act [Order], or with 
any regulation which may have been added thereto or substituted 
therefor as aforesaid, may by order direct the undertakers to cease 
to use electric power, and thereupon the undertakers shall cease 
to use electric power, and shall not again use the same, unless with 
the authority of the Board of Trade, and in every such case the 
Board of Trade shall make a special report to Parliament notifying 
the making of such order. 

(5) The undertakers shall take all reasonable and proper precau- 
tions in constructing, placing, and maintaining their electric lines, 
circuits, and other works of any description, and in using their 
electric lines, circuits and other works, so as not injuriously to 
interfere with the working of any wire, line, or apparatus, from 
time to time used for the purpose of transmitting electric power, or 
of telegraphic, telephonic, or electric signalling communication, or 
the currents in such wire, line, or apparatus. Provided always 
that the undertakers shall be deemed to take all such reasonable 
and proper precautions as aforesaid, if and so long as they adopt 
and employ, at the option of the undertakers, either such insulated 
returns or such uninsulated metallic returns of low resistance, and 
such other means of preventing injurious interference with the 
electric wires, lines, and apparatus of other parties and the 
currents therein, as the Board of Trade shall direct, and in giving 
such directions the Board shall have regard to the expense involved, 
and to the effect thereof upon the commercial prospects of the 
undertaking. Providing also that at the expiration of 
years from the passing of this Act [Order] nothing in thissub-section 
shall operate to give any right of action in respect of, or to 
protect ary electric wires, lines, or apparatus, or the currents 
therein, unless in the construction, erection, maintaining, and 
working of such wires, lines, and apparatus, all reasonable and 

roper precautions, including the use of an insulated return, have 

en taken to prevent injurious interference therewith, and with 
the currents therein, by or from other electric currents, If any 
difference arises between the undertakers and any other party 
with respect to anything in this sub-section contained, such differ- 
ence shall, unless the parties ctherwise agree, be determined by 
the Board of Trade, or at the option of the Board by an arbitrator 
to be appointed by the Board ; and the costs of such determination 
shall be in the discretion of the Board, or of the arbitrator, as the 
case may be 

(6) Nothing in this section shall apply to the use of an electric 
line, circuit, or work of any company, corporation, or person 
authorised by Act of Parliament, or Provisional Order confirmed 
by Parliament, to supply energy for electric lighting purposes, so 
far as such use is limited to such purposes. 

The Committee have also agreed upon the following resolutions 
in the nature of recommendations, viz.— 

(1) The Committee having regard to the evidence before them, 
are of opinion that it is not in the present state of electricAl science 
to the interest of the public to insist upon electrical tramways 
using an insulated return conductor, and that such insistance 
would retard the development of electric traction. 

(2) The chief objections which have been urged before the 
Committee to an uninsulated return conductor are, first, the inter- 
ference by leakage and induction with telephones ; secondly, the 
interference by leakage and induction with railway signals ; thirdly, 
the damage to systems of gas and water pipes by the action of 
leakage currents. 

(3) They are of opinion that the best known means of overcoming 
the first of these disturbances is by providing an insulated return 
conductor for the telephones, and they have the less hesitation in 
recommending this course as the evidence shows that telephone 
construction is already tending in this direction, and that better 
results are secured to the public by the use of a twisted metallic 
circuit insulated entirely from the earth. 

(4) The second objection deserves serious consideration on account 
of the danger to the public, but the Committee are of opinion 
that the disturbance may be remedied at comparatively small 
pone by the adoption of an insulated metallic return by the 
railway companies. 

(5) They consider that, although electric tramway and electric 
railway companies should be allowed to use the wheels of carriages 
and the rails to complete the electric circuit, the currents should 
be produced and used in such a manner as to mitigate as far as is 
practicable any injurious effect to telephoni ication 

(6) The Committee are of opinion taat it is desirable in every 
way to facilitate the use of complete insulated metallic circuits for 
telephones, and for this end they recommend that statutory powers 
be granted enabling telephone undertakers to lay their wires 
underground. 

(7) The danger from fusion or electrolytic action appears to the 
Committee to have arisen froma faulty system of constructi 
electric tramways, and they are of opinion that it can be reduc 
by improved methods of construction so as to be practically 
negligible. 

(8) The Committee therefore recommend that the Board of 
Trade shall, in virtue of the powers to be conferred upon them by 
each Act or Order, make regulations to secure the best system of 
working electric tramways and railways, having regard to the 
expense involved by the carrying out of such regulations, and to 
the effect thereof upon the commercial prospects of the undertak- 
ing. The regulations to provide, infer alia— 

(a) That a return conductor, if in contact with the ground, shall 
be of such section and resistance as to have no difference of potential 
sufficient to set up injurious leakage currents in the earth. 

(5) That, both with regard to the structure of the line and to 
the method of generation and use of the electrical current, every- 
thing shall be maintained up to the standard required by the 
Board of Trade ; but, if the regulations are altered after the use 
of electric power on the line has been sanctioned, the undertakers 
shall not be required to alter the structure or method of working 
of the line to conform to the more recent regulations, except for 
the public safety, or unless it shall be proved to the satisfaction of 
the rd of Trade that any system of metallic pipes or structures 
is being substantially injured by the action of electricity escaping 
from the conductors, or for p other than public safety or 
injury to pipes or structures which the Board may think right, 
provided that the alterations do not, in such last case, cause sub- 
stantial additional expenditure. 

(c) That all such electrical tests shall be applied to the line by 
the undertakers as the Board of Trade may think necessary, and 
that a record of these tests shall be kept for the information of the 
Board of Trade. 

(d) That the Board of Trade shall have all reasonable facilities 
for making any tests they may think necessary in addition to those 
recorded by the undertakers to enable them to insure the main- 
tenance of satisfactory conditions. 

(9) That the Committee regards with apprehension a large ex- 
tension of the system of overhead wires in crowded centres. 

(10) It appears to the Committee to be just that undertakers 
proposing to use large currents should be required to give ample 
notice to those using small currents to enable them to protect 
themselves by insulation, and that with this view, and in reference 
to the clause agreed upon, a period of two years may fairly be 
allowed to telephone and telegraph companies from the date of 
the passing of any Act [Order]. 

From the foregoing it will be seen that the remarks we made in 
our impressions of the 7th and 14th inst. are fully justified by the 
decisions of the Committee and by the recommendations the Com- 
mittee have made, There yet remains a good deal to be done on 
this subject with respect to the sane at present working 
under powers which are governed by the old telephone clause, 























THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


It is anticipated that the mills and forges of South Staffordshirg 
will not be stopped by reason of the coal trade position, as the 
collieries in South Staffordshire will remain at work, and the iron 
and steel masters will consequently not run short of supplies, 
South Staffordshire will therefore be able to take advantage of any 
additional orders for iron and steel which may be thrown upon the 
market by reason of the fuel strike closing the ironworks in some 
other parts of the country, notably South Yorkshire and Lanca. 
shire. Meanwhile fuel prices are gradually rising. Circulars haye 
this week been received by Birmingham coal merchants from 
colliery owners in Derbyshire, Leicestershire, and South Yorkshire 
announcing advances in coal, averaging 8d. per ton, and of 6d, in 
slack. Some descriptions of furnace coal are 1s. dearer than a 
month ago, Supplies of manufacturing fuel at the railway depdts 
and wharves are smaller than usual. The sixty-six delegates 
attending the conference claim to represent 268,400 paying mem. 
bers of the Federation, and 460,677 persons employed in and about 
mines, 

Pig iron prices, in view of the fuel scarcity, are hardening ; but 
consumers appear for the present to have about satisfied their 
requirements, and not much new business is being given out, 
Northampton pigs are quoted 41s. to 42s.; Derbyshires, 42s, to 43s,; 
and Lincoln forge sorts, 44s. 6d. to 45s, 6d. Staffordshire pigs are 
34s, to 35s. for cinder sorts, 42s, to 43s, for part-mines, and 57s, 6d, 
for hot-air all-mine pigs. 

Manufactured iron prices continue on the basis of £7 10s. for 
marked bars, and £7 for sheets, singles. The galvanised sheet 
manufacturers, in consequence of the upward tendency of black 
sheets and of spelter, are holding out for better prices, and «uote 
firmly £10 15s. to £11 for 24 gauge in bundles, Liverpool. 

Several works and undertakings of interest in this district have 
recently been visited by the Incorporated Association of Municipal 
and County Engineers, Started about thirty years ago with six 
members, this body has now a membership of 534, drawn from all 
parts of the Kingdom, The annual meeting was held on Thursday, 
the 13th inst., at West Bromwich, the chair being occupied by 
the Association’s president, Mr. J. T. Eayrs, Assoc. M.. Inst, 
C.E., F.S.L, the West Bromwich borough engineer and 
surveyor. The three days’ programme included the read. 
ing and discussion of the following pape :—‘*The Local 
Government Bill, 1893 (Parish Councils Bill),” R. Godfrey; 
‘* Notes on Hydraulic Formule,” 8S. Crimp ; ‘ Mains for Electrical 
Distribution—Method of Laying,” C. H. W. Biggs; ‘‘ Municipal 
Electricity Works,” R. Hammond ; ‘‘ Sewage Difficulties at Nun. 
eaton,” J. S. Pickering ; ‘‘ The Selection and Cultivation of Trees 
for Roads,” 8. Smythe ; ‘‘ The Private Streets Works Act, 1892,” 
G. B. Laffan ; ‘‘ Portland Cement—The Value of Fine Grinding,” 
H. J. K. Bamber. The places visited comprised the Globe Tube 
Works of Mr. J. Spencer, of Wednesbury; the overhead wire 
tramways and generating station at the Pleck, Darlaston of 
the South Staffordshire Tramways Company, with engines 
and dynamos built by the Electric Construction Corpora- 
tion, of Wolverhampton and London; the brickworks of 
Messrs. Wood and Ivery, at Albion, West Bromwich, and 
Radnall Fields, Oldbury; and the stone quarries of Messrs, 
Jones and Fitzmaurice, at Rowley Regis. At the orem 
station an explanation of the system was given by Mr. A. Dickinson, 
Assoc. M. Inst. C.E., the company’s engineer and manager. It 
may be mentioned that the Association’s hon. district secretary is 
Mr. A. T. Davis, A.M.I.C.E., of Shrewsbury ; its hon. secretary, 
Mr. C. Jones, M.I.C.E., of the Local Board, Ealing, W.,; and its 
secretary, Mr. T. Cole, A.M.I.C.E., 11, Victoria-street, 8,W. 

At the tube works of Mr. John Spencer, of Wednesbury, where 
I was present by invitation, I witnessed a most creditable piece of 
work in the manufacture of steel tubes of specially large size. 
They are intended for compressed air for a continental tramway 
service. The order is understood to be for about 800 tons of steel 
tubes in three diameters, 9in., 19}in., and 2]}in. The metal 
of the two largest sizes is about jin. thick, and of the small 
size hin. The large tubes are made in lengths weighing about 
16 cwt. each, and are intended to stand a pressure of 1700 1b. to 
the square inch. They are all of steel, and lap welded. The 
company witnessed the manufacture from the plain metal to the 
completed tube, and loudly applauded when the arduous task of 
rolling was completed. The welding process also received great 
attention. The diameter of the largest tubes, though it has been 
equalled in iron, is believed to be unusually high for steel. The 

process was shown under some disadvantages, as the arrangements 
i regulating the pressure, though perfectly successful in effect, are 
ong quite complete, and will, itis understood, be superseded later on 
y overhead gearing or other means, but as the Association had 
expressed a desire to see the works on the occasion of their annual 
visit to the district, Mr. Spencer did not wish to disappoint them. 
Mr. Spencer has lately patented an improved method of welding 
flan; to wrought iron and steel tubes, whereby the flange is 
welded to the tube in a very solid manner. e method is 
designed to obviate the reduction in thickness of the tube 
just at the back of the flange, caused by the repeated 
eating and consequent wasting away of the metal. e 
flange is now welded on at one heat, thereby reducing wasting 
away to a minimum, and as the tube is thickened up 
during the process, the spot mentioned is made the strongest 
point instead of the weakest. One of the chief features of these 
flanged tubes, compared with cast iron ones, is a great saving in 
weight, and consequently in cost of transportation. They are very 
heme for marine engineers, Light and strong, they can be bent 
to any ordinary radius, and the flange being one and the same as 
the tube, the number of joints is reduced by about one-half, 
whilst the old-fashioned brazed joint is entirely superseded. Mr. 
Spencer has lately put down a new mill for the manufacture of 
high-class tubes in iron and steel for locomotive, marine, and 
stationary boilers, and also for tubes in connection with the patent 
method above mentioned. Mr. Spencer has lately completed a 
large Government contract for steel tubes, 7in. outside diameter 
x SOft. long, weighing about 6cwt. each. These will be used as 
torpedo booms. They were made from open-hearth basic steel, 
which is the quality the firm finds most suitable for this class of 
work, ese tubes were made in one continuous length of 30ft., 
without any joint. Some 6in. bore galvanised iron tubes, 
— by Mr. Spencer, burst at an internal pressure of 

Ib. 


On Wednesday, at a meeting of the South Staffordshire and 
East Worcestershire Wages Board, the chairman, Colonel 
Cochrane, gave notice to the men’s section that requisite notice to 
take out prices be given for April, May, and June, The average 
selling price of fuel during that period will now be ascertained 
from the books of the twelve selected firms, and wages will be 
readjusted in accordance with the scale of the average selling 
price. The ascertainment will be made in a month’s time. The 
men’s section asked that this step might be deferred, but the 
employers held that the time had come when action could no 
longer be delayed. There can be little doubt that the ascertain- 
ment will show such a figure as will necessitate a reduction in 
wages, 

A provisional arrangement was entered into in Birmingham, on 
Wednesday, for the transfer of the business of Wilson Lloyd and 
Co., of Wednesbury, and the Bescot Forge ey ey of which Mr. 
Wilson Lloyd, M.P., was pey Pye to a limited liabilit, 
company, with a — of about 000. The new company will 
take over the liabilities and assets of the existing firm, and Mr. 
Wilson Lloyd will have a seat on the directorate, 








i 


ES 
ND 


Lire 
the 
ron 
ies, 
un 7 
the 
me 
ca. 


om 


CE Eas a SS Oe eee ee ss 


Suny 21, 1898. 


THE ENGINEER. 


79 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The pending strike in the coal trade is of course 
just now the uppermost topic of discussion, but it fails to create 
any excitement in the iron market. It ie simply regarded as only 
tending still further to increase the difficulties with which makers 
and manufacturers have alread to contend ; the view of the situa- 
tion most generally taken is that under the present condition of 
the iron trade there is no margin whatever for increased cost of 
production, and if prices for coal are to be forced up by the strike 
against a reduction in wages, the stoppage of ironworks would be 
preferable to keeping them going at any materially increased cost 
of fuel. Of course much the same has been said on previous 
similar occasions, when users of fuel have had to pay considerably 
increased prices owing to their anxiety to get in extra supplies, and 
in not a few cases buying has already been going on to cover for- 
ward requirements at a substantial advance upon the present price 
for iron making classes of fuel. To a very considerable extent, 
however, the present unremunerative condition of the iron trade 
will act as a check against paying any materially increased price 
for coal, and should the strike be at all of a protracted character 
it is not improbable that a good many of the works may be closed 
down until the dispute is over. 

‘Tuesday's Manchester iron market was not more than moderately 

attended, and business was again reported as without animation 
generally. For pigiron there was perhaps some little extra inquiry 
here and there, which might be traceable to anxiety on the part of 
users to cover themselves against any possible contingency which 
might arise from the stoppage of the pits through the a 
miners’ strike, but all — there was no real weight of buying 
going on, and for local and district brands quotations were not 
more than maintained at late rates. Lancashire makers of pig 
iron were able to book moderate orders at the Birmingham 
quarterly meeting last week, but so far as the general demand in 
this district is concerned, there is still very little doing, and their 
quotations remain on the basis of 40s. for forge to 41s. for foundry, 
less 24, at the works, With regard to district brands, one'or two 
of the makers have withdrawn from quoting at all for the present, 
owing to anticipations of some difficulty in obtaining supplies of 
fuel in the event of a protracted stoppage of the pits, but where 
yrices are quoted they remain practically unchanged from 
ast week. Lincolnshire has now settled down to an average 
price of about (39s. 6d. for forge to 41s. for foundry, net 
cash, delivered Manchester, the one or two makers who were 
nominally quoting about 1s. above these figures having come down 
to the general market level. Only one or two brands of Derby- 
shire iron are just now being offered in the market, and these are 
being quoted net on the basis of about 41s, for forge to 44s. 6d. 
and 45s. for foundry, delivered Manchester. For outside brands 
offering here, prices have, if anything, stiffened up somewhat ; 
good foundry Middlesbrough is not now quoted under 43s, 10d. 
net cash, delivered Manchester, while in Scotch iron Eglinton is 
firm at 44s. 6d., and makers of Glengarnoch are now quoting 46s., 
net, prompt cash, delivered at the Lancashire ports, 

Finished ironmakers are perhaps rather busier than they were, 
both in bars and sheets, but the orders coming forward are still 
altogether insufficient to keep them going full time, and there is 
no real improvement to report. One or two of the makers who 
have been taking £5 7s. 6d. for Lancashire bars are now quoting 
£5 10s., owing, no doubt, to the increased prices they are having 
to pay for fuel, but North Staffordshire qualities remain at £5 10s. 
to £5 12s, 6d. Sheets show rather a tendency to harden, but local 
qualities can still be bought at £7 to £7 5s., with Staffordshire at 
£7 7s. 6d. to £7 10s.; hoops, £5 17s. 6d. for random and £6 2s. 6d. 
for special cut lengths, delivered Manchester district. 

Business all through the steel trade continues generally quiet, 
with prices about as last quoted, but if anything rather wantin; 
in firmness, For hematites there is only a limited inquiry, an 
54s, less 24, represents the full average — for g foundry 
qualities delivered Manchester district, with sellers prepared to 
come below this for anything like quantities. Occasional sales of 
steel billets are put through at £4 4s, net, delivered Manchester ; 
this figure, however, is difficult to obtain, owing to competition 
from other districts. Steel boiler-plates continue in only very 
moderate request, and although makers quote £6 7s, 6d. for best 
qualities delivered in the Manchester district, where actual busi- 
ness is done it is difficult to get more than £6 5s. per ton. 

The position as regards the engineering industries remains much 
the same as reported last week ; with the oe perhaps, of 
some of the stationary engine builders, establishments generally 
continue but moderately employed, many. of them being short of 
orders, and new work still comes forward but very indifferently. 

The past week has brought forward quite a rush of buying in the 
coal trade of this district, in anticipation of the now almost absolute 
certainty of a very general stoppage of the pits, when the notices 
to términate contracts expire on the 28th inst. The uncompromis- 
ing attitude taken up by the Miners’ Federation with regard to 
the Late gem reduction in wages seems for the present ‘to have 
rendered the prospect of any amicable arrangement in the matter 
almost hopeless, and the only question now is, how long is the 
strike likely to last. The heavy stocks which are held at most of 
the collieries throughout Lancashire would be sufficient in most 
cases to supply requirements of consumers over probably four or 
five weeks, but except in the best qualities of house fire coal, for 
which there has been no very tly increased pressure of demand, 
users have been buying largely in excess of theircurrent requirements, 
and at many of the collieries they have now little or nothing in the 
lower qualities of fuel to offer. The result is that users of coal for 
iron-making, steam, and general manufacturing purposes have 
been buying up extra supplies in the common qualities of house fire 
coal, and for engine purposes furnace and through-and-through 
coal has been bought freely in the place of burgy and slack, 
supplies of which are cussniaate scarce, and the further produc- 
tion of which would to a large extent entirely cease in the event 
of a strike, as very little of the coal taken up out of stocks would 
undergo any process of screening. For round coals prices now 
average at the pit mouth about 11s, 6d. to 12s. for best Wigan 
Arley ; 10s. to 10s. 6d. for Pemberton four feet and second 
qualities of Arley ; 9s. for common house fire coals, and 7s. 6d. up 
to 8s, 6d. for steam and forge coals. With regard to engine classes of 
fuel, it is difficult to get quotations, as collieries have Just now very 
little to offer, and sellers in most cases decline to quote, buyers 
having to make offers ; so far as any quotations can be given, 
prices of all descriptions of slack seem to have got almost to the 
same level, common qualities fetching about 7s, and best qualities 
about 7s, 6d. per ton at the pit mouth, whilst for through-and- 
through coal, which is being —a used in the place of engine 
fuel, about 7s. to7s. 6d. per ton at the pit mouth is being got. 

In the shipping trade there has been considerable inquiry coming 
forward during the last few days, but colliery proprietors are 
offering very little coal at the ports on the Mersey, and where 
there are sellers they are asking advances of fully 1s. per ton on 
recent quotations, ordinary steam coal delivered at the Garston 
Docks, or the High Laval, Liverpedl, not averaging anything under 
8s. 6d. to 9s. per ton, 

‘Saven,—thhee is very little change to note in the hematite pi, 
iron trade, except that the depression which has been experience 
for some time past is, if anything, more evident. Only a small 
volume of trade is being done, and orders from foreign, Colonial, 
and Continental sources are especially scarce. The home demand 
would be a very poor one if it were not for the large consumption 
of Bessemer iron in the district. Two additional furnaces have 
been lighted during the week, and there are now in blast thirty- 
seven furnaces, forty-two standing idle. Prices are weak, although 
at old rates. arrant iron is quoted at 44s, 10d. net cash sellers, 
and 44s, 8d. buyers, Makers are asking 46s. to 46s. 6d. for parcels 
of Bessemer iron net, f.o.b.; but only in special cases is any 
business being done at these figures. Stocks of iron have accumu- 





lated during the week to the extent of 1500 tons, and they now 
— in store yards 65,311 tons, 

ron ore is in very quiet request, and this is especially the case 
outside the district. Very little ore is being sold except for con- 
sumption by West Coast furnaces, Prices are still easy at 8s, 6d. 
oo 6d. per ton net at mines, where large banks of ore still 
exis 

Steel makers are doing a very small business generally speaking, 
and there is not so brisk and active a tone in heavy rails as was 
the case a week or two ago. Prices are down again at £3 lds. 
per ton. In light rails nothing is doing, and there is also a very 
quiet market for blooms, billets, slabs, and wire rods. Tin-plate 
bars, which are quoted at £4 per ton, represent a fair trade, but 
they are not in much request. 

Shipbuilders and engineers are doing a very poor trade, and the 
outlook on all hands is anything but satisfactory. Orders for new 
tonnage are exceedingly few in number, and very little prospect of 
new work for Barrow is at present afforded. Men are being paid 
off every week, Boilermakers, engineers, and ironfounders have 
very little work to do. 

1 and coke are in quiet demand, but prices are firm in antici- 
pation of the threatened strike. 

The shipments from West Coast ports during the past week 
represent 23,313 tons of iron and steel, as compared with 8144 tons 
in the corresponding week of last year, an increase of 15,168 tons. 
The exports up to date stand at 399,409 tons, as compared with 
366,930 tons in the same period of last year, an increase on the 
present year of 32,479 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE preparations for the impending strike are causing a flush in 
the coal trade. Stocks, which had accumulated, are being heavily 
drawn upon, both in regard to house and steam coal. In one or 
two instances advances in prices have been obtained, and it is 
expected that values will get much firmer towards the end of the 
month, when the miners are to throw down their tools, It has 
been advocated by some of the men that they should prevent the 
filling of wagons during the strike. Some of the coalowners have 
taken the hint, and have secured all the wagons the railway com- 
panies can i them, so as to send forward supplies to consumers 
at once, and not keep them at the pits. If the miners were able 
to stop the loading of wagons at the collieries, which is within 
the bounds of probability, the preparations on the part of 
the coalowners and large firms to tide over the stoppage 
would be made abortive. Perhaps there never was a time 
when so many loaded wagons were to be seen in railway sidings. 
Householders are getting in large supplies, the effect of the 
approaching rupture being to precipitate the purchase of winter 
stocks. In the Sheffield district it is generally ex that the 
strike will last a month. The effect, of course, will be detrimental 
to trade all round, but no grave apprehensions are entertained 
in the larger establishments if work is resumed after that time. 
All that can be done in the way of making ready for the 
emergency is being done. Certain departments are being closed, 
work which can be postponed is put upon one side, and huge 
stacks of coal meet the eye in every direction, to be called upon 
when the collieries cease to afford supplies. Consumers who rush 
in supplies can scarcely be blamed, although their action assists 
the object the miners’ leaders have in view. 

Silkstones are making 9s. to 9s, 6d. per ton, Barnsley house 7s. 
to 8s, 6d. per ton, other qualities from 6s. 9d. upwards. The 
tonnage of steam coal to Hull is considerably above the average, for 
the same reason as causes household sorts to be in request—the 
fear of failure in getting supplies during August. Barnsley hards 
are 7s, 3d. to 7s. 9d. per ton, thin seam 6s. 6d. to 7s. per ton. 
The — and gas companies have also been we | in extra 
stocks, Manufacturers’ requirements are large through a similar 
cause, and fuel for their purposes is now firmer at 4s. 6d. to 5s. per 
ton, with a fair probability of values ruling higher next week, if 
not earlier. 

This is the season of the year when the workmen in the large 
establishments take their annual trips to the seaside. The miners’ 
strike is causing these outings to be postponed until August, which 
will be the favourite month this year for holiday-making. At 
several of the East-end factories, where special orders are in hand, 
the men are making overtime in order to get urgent requirements 
completed before the lack of fuel causes the department to be 
set down. 

Iron and steel remain very languid. Hematites range from 50s. 
to 52s, per ton, according to brand ; forge iron is now at 37s. 6d. 
per ton, which is 1s, 6d. per ton less than the quotation of a month 
ago. Both quotations are for supplies delivered in Sheffield. 
Bessemer billets make from £5 7s. 6d. to £5 12s. 6d. per ton. 
Siemens-Martin from £5 15s. to £6 per ton. There is stated to be 
a slight change for the better in the engineering trade, but I can 
find no evidence of it. One of our sealine home companies, how- 
ever, has recently placed some orders for tires, axles, springs, and 
similar requirements. The foreign demand for railway material is 
very light. The long-expected revival in Mexico is still as doubtful 
as six months ago, and there are no brighter hopes entertained for 
the time being in South America, 

In the lighter industries there is more doing in sand-blast goods, 
that process being now extended to a variety of purposes beyond 
files and glass, A large trade has also been reported during the 
year in bicycle sections, which now form a most important 
department of Sheffield work. The lawn-mower season, now 
ending, has been unfavourably affected by the protracted drought. 
Makers of agricultural implements and sections for machinery 
report that they have enjoyed a fairly good season. ey are now 
preparing pulpers and slicers for the winter trade. Cutlery and 
plated goods are exceedingly quiet. The Irish markets are almost 
stagnant, and the Australian demand has completely collapsed 
through the ive cc cial disasters. 

A new invention in stove-grates was shown to me this week 
at Messrs, Steel and Garland’s Wharncliffe Stove-grate Works, 
Sheffield. This firm are the patentees and sole makers of the well- 
known ‘ Marlborough” stove grate. Their latest work is to be 
called the ‘‘ Royal George Patent Adjustable Fire.” Itis the idea of 
Mr. T. 8, Garland. The fire bars work on a rack principle. By 
the use of a tickler, which is hooked in the centre ornament on the 
top bar, the bars can be lowered or raised at pleasure, thereb 
producing a fire the capacity of which can be regulated in acco 





Continental consumers, and they may be driven to use more foreign 
iron. The foreign markets cannot be retained if Cleveland iron 
becomes dearer than the native brands, and there is a fear if the 
threatened strike is prolonged that it may advance too far, partly 
on account of the increase of demand and partly because of the 
rise in the cost of production which must follow when coke becomes 
scarce ; and coke manufacturers in this district will lose no time in 
putting it up, as they say it is now and has for some time been 
sold at rates below the cost of production, Thus they are at 
present not disposed to enter into any contracts for large 
quantities, or for delivery forward; but they just sell small 
lots, and their prices change daily, always in the upward direc- 
tion. It is not easy now to get good Durham coke at 12s, per 
ton delivered at the Middlesbrough furnaces, or 14s. per ton, f.o.b. 
It is a source of considerable satisfaction that the collieries in the 
North of England will be kept at work, the miners having resolved 
that they will not strike even if they are called upon to do so by 
the executive of the Miners’ Federatlon, of which they are 
members, though they have not been so long, and this will be the 
first occasion when their loyalty to it will be tried. A large pro- 
portion of the miners are dis to sever their connection with 
the Federation rather than again undergo the experience of last 
year, especially after they themselves have no grievance against 
their employers, and they think the Midland men ought to agree 
to submit the dispute to arbitration. All other districts have 
reduced miners’ wages—in Durham they have fallen 15 per cent., 
and inf{Northumberland 16} per cent. since the maximum was 
reached in 1891, but in the Midlands and other districts involved 
in this dispute the miners have never been reduced a penny. 

In view of this condition of things holders of iron are not 
disposed to operate, and we have what is rather unusual—a 

lethora of buyers and a lack of sellers, The latter cannot lose 

y waiting, for at this time of the year, even if there is no strike 
to raise prices, there will shortly be the autumn demand, and the 
chances are all against lower prices having to be accepted. This 
apparent certainty of higher values makes consumers the more 
anxious to purchase, but they cannot get much, and for forward 
delivery it is extremely difficult to place orders, The demand is 
mainly from home consumers, and the continental people are buying 
very small quantities, but that is usual in July. Exports of pig iron 
are only moderate this month. From Middlesbrough, up to Wed- 
nesday night, they reached 53,714 tons, as compared with 55,627 
tons in June, 1893 ; 68,492 tons in May, 1893; and 18,538 tons in 
July, 1892, all to the 19th. The price of No. 3 Cleveland G.M.B. 
for prompt f.o.b. delivery has been kept at 35s. per ton all the 
week, and few makers have been prepared to sell at that. Cleve- 
land warrants have not been readily obtainable, as the holders are 
waiting for the better prices, and this week sellers’ nominal rates 
have been between 35s. ld. and 35s. 3d. cash. No, 4 foundry pig 
iron is scarce, and realises 33s, 9d., but grey forge is in poor 
demand, though it is in better request than it was last week, 
because the Glasgow Fair holidays are over, and shipments of this 
quality from Middlesbrough to Scotland have increased, It is 
quoted 32s, 9d., but may be bought at 32s. 6d. 

Hematite iron is delivered more freely on export account, and 
makers who have been doing a large business with Sheffield also 
have been able to dispose without difficulty of their increased 
output. The threatened miners’ strike will affect Sheffield, how- 
ever, and the steel manufacturers rather curtail their purchases 
now. The price of mixed numbers is maintained at 43s, 6d. per 
ton, f.o.b., for early deliveries, and the increasing prices of ore 
and coke must operate against any fall. Average Rubio ore is 
now fully 12s. 6d. per ton delivered in the Tees, and as 5s, 9d. is 
the freight, the cost f.o.b. at Bilbao is about 6s. 9d. per ton. 

With regard to the finished iron trade, the story of manufac- 
turers does not change for the better; they can observe no signs 
of improvement, and their works are very badly employed. It 
becomes more apparent every day that their ‘‘palmy days” are 
over, and that steel is making them ‘‘take a back seat”—they 
cannot compete with it for most purposes. Iron ship-plates can 
be had at £4 10s., less 24 per cent., but even this does not tempt 
buyers. Iron angles are also at £4 10s., less 24 per cent. Common 
bars are steady at £4 17s. 6d., less 24 per cent., f.o.t. For steel 
plates and angles there is a decided renewal of the good demand, 
and inquiries for the supply of large quantities are numerous. 
The lowest figure for steel ship-plates is £5 2s, 6d., less 24 per 
cent., and 1s, 3a. more than this has been paid, while angles are 
£4 12s, 6d. to £4 15s., less 24 per cent., f.o.t. in all cases. For 
rails the activity in d d has subsided, but all the manu- 
facturers are well supplied with orders, and will be able to kee 
their mills in full operation for some time. They quote £3 17s, 6d. 
net at works for heavy rails, but in some cases would not refuse 
£3 15s. It is likely that the activity in the steel-plate trade will 
lead to the early re-opening of the only mills that are now idle. 

The annual report of the directors of the Darlington Steel and 
Iron Company, though satisfactory to the shareholders as regards 
the quantity of their work, cannot be so from a financial point of 
view, for they will get nodividend. Still the report is better than 
the last one, for the balance of loss then was £747, whereas in the 
past year there was a net profit of £657, The gross profits were 
£5121, and the output was 63,333 tons, as compared with 45,244 
tons in the previous year, and 59,203 tons—the annual average 
for the past ten years. The directors recommend that no dividend 
be paid on the preference shares, but they are hopeful that next 

ear they will be able to pay the dividends for both years. They 
aed made considerable alterations and improvements, chiefly 
in the sleeper plant, at a cost of £1678, but of this, £1462 has been 
found by the sale of machinery, &c., which had become obsolete. 
The capital of the company is £275,000, of which £218,739 is paid 





up. 

"his address of much importance to all engaged in the manufac- 
ture of railway material was delivered at the quarterly meeting of 
the Middlesbrough Chamber of Commerce by Mr. Joseph Walton 
on the extension of railways in India and Burmah. Mr. 
Walton has just returned from a six months’ visit to India, where 
he has made special inquiries into this question, and with the 
information he thus acquired, he was able to show that it is of the 
utmost importance, not only to India, but also to ourselves, 
that the Government should be stirred up to a more enterprising 
wd in respect to the development of that great empire. 

ere are at least 10,000 miles of railway that should be 
constructed without delay, but if the work were carried on at the 
present rate it would take a score of years to complete it. He 
pointed out that the present time was most opportune to push on 
railway extensions in India, for whilst materials were so cheap we 
would receive fifteen rupees for every sovereign’s worth of goods, 





ance with the temperature for the time being. The arrang t 
is ane ee extremely simple, and cannot possibly get out of 
order, hile an important oie of fuel is effected, the fire is 
fully ex to view instead of being seen through the bars. 
These, when fully lowered, cause the fire to become semi-slow com- 
bustion, and no obstruction is offered to the direct radiation of 
heat into the room. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market continues to improve even at a more rapid rate 
than was reported last week, because owing to the state of affairs 
in the coal trade of the Midlands, Lancashire, and Yorkshire, 
people are more anxious to arrange for supplies, and are pressing 
orders upon the makers which the latter are reluctant to accept, 
as there is every ap ce of higher prices ruling, even apart 
from any strike of miners, because next month the autumn export 
demand would in any case set in, and this of itself would help 
prices up. As far as this export business is concerned, the strike 
of miners may even affect it detrimentally, because if it raises the 
value of our iron much it may make it too dear for the 


as pared with ten rupees when the exchange value of the ru 

was 2s. Mr, Walton further pointed out that there was no fear 
that the new lines would not pay, for last year out of eighteen 
principal railways only four earned less than three per cent., the 
average being 5°55 per cent. for the standard, and 5°48 per cent. for 
the metre gauge, though the charges were very low. e Chamber 
were so convinced by Mr. Walton’s arguments that they passed the 
following resolution :—‘‘ That in the opinion of the Chamber of 
Commerce the more rapid extension of railway systems in India 
and Burmah is urgently needed, in the interests of the trade and 
commerce, not only of these countries, but also of Great Britain, 
and that the English Government should not hesitate to supple- 
ment what the Government of India was able to do by guarantee- 
ing interest on the necessary outlay so far as need be in order to 
obtain the required capital.” Copies of this have been sent to 
Earl oe poy and Mr. Gladstone, and a similar resolution is to 
be placed on the programme of resolutions to be discussed at the 
autumnal meeting of the Associated Chambers of Commerce at 
Plymouth in September. Most of the leading iron and steel manu- 
facturers of the district were present to hear Mr. Walton’s address, 
and spoke highly in praise of it; in fact Mr. Walton was recom- 
mended to print it, and circulate it broadcast. Mr. Walton is to 
address the Gaede of Commerce at Stockton, Barrow, Cardiff, 





and other places where railmaking and engineering are carried on 
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as these districts are more likely to stir up the Government to do 
justice to India. 

The shipbuilding and engineering industries continue to improve, 
and undoubtedly are a good deal better than they were in the 
early part of the year, but they are far from being as active as 
they were at this time last year, as may be jud from Lloyd’s 
returns, which give the number of ce: 8 and the tonnage under 
construction at June 30th last, compared with the same period of 
last year. The particulars for this district are:— 

June 380th, 1893. June 380th, 1892. 
Number. Tonnage. Number. Tonnage. 
. 6 


Se ae a ey .. 141,821 
SEA A eS ey 
Hartlepooland Whitby 12 .. 33,425 .. .. 22 .. 62,807 
ee ck ee 44,006 .. .. 38 .. . 74,221 


That there has been a considerable improvement of late, however, 
is apparent from the returns of Mr. Knight's society, there being 
14 per cent. out of work last month, against 16 per cent. in May. 
Mr. Edmund Sharer, who for five years has been manager and 

tner in the Edwards Shipbuilding Company, on the Tyne, has 

n appointed general manager to the Fairtield shipyard at Govan. 
He was educated at St. Andrews, served his apprenticeship on the 
Tyne, afterwards joined the Liverpool Lloyd's Registry as surveyor, 
then for six years was connected with shipbuilding on the Wear, 
and for the last five years has been on the Tyne. Messrs. John 
Mills and Sons, engineers, brassfounders, &c., Newcastle-on-Tyne, 
have this week commenced with the eight hours day, and will try 
it as an experiment till the end of the year, when if successful, it 
will be permanently acopted. 

Professor Garnett, M.A., D.C.L., has resigned his position as 
vrincipal and professor of pure and applied mechanics at the 
Jurham College of Science, to become director and technical 

adviser to the Technical Education Board of the London County 
Council. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tur Glasgow pig iron market was ciosed from Thursday till 
Tuesday, in consequence of the Fair holidays, and the business 
doing is very limited. All the iron and steel works, shipbuilding 
yards, engineering shops, foundries, &c., are closed, and the 
greater number of them will remain so till the beginning of next 
week. Ina number of cases, where there are no pressing orders 
on hand, business will be suspended for a couple of weeks. The 
holidays are kept over a atte area in the West of Scotland, it 
being convenient for many other manufacturing centres to shut 
down when work stops in the Glasgow district proper. Scotch 
pig iron warrants have been in small request at from 41s. 10d. to 
41s. 11}d., cash. Cleveland warrants are worth 35s. 14d., and 
Cumberland hematite 44s. 8d. There is little doing in our market 
in Middlesbrough hematite, but the price has risen since last week 
6d. per ton, cash buyers being now at 43s. 6d 

The values of the special brands of makers’ pig iron are steady, 
as follow :—G.M.B., f.o.b., at Glasgow, per ton, No. 1, 42s. 6d. ; 
No. 3, 41s. 9d.; Carnbroe, No. 1, 43s.; No. 3, 42s. 6d.; Clyde, 
No. 1, 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s.; No. 3, 
45s.; Calder, No. 1, 47s. 6d.; No. 3, 45s.; Summerlee, No. 1, 
47s. 6d.; No. 3, 44s. 6d.; Langloan, No. 1, 54s.; No. 3, 45s.; 
Coltness, No. 1, 53s. 6d.; No. 3, 47s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 48s. 6d.; No. 3, 44s.; Dalmellington, No. 1, 
47s.; No. 3, 45s.; Eglinton, No. 1, 44s.; No. 3, 43s. 

The pig iron shipments are light, amounting from all the 
Scottish ports to only 4107 tons for the week, compared with 6034 
in the corresponding week of last year. 

Since last report one furnace has been put out of blast, and 
there are now 44 making ordinary and special brands, 22 hematite 
and two basic iron, total 68, against 69 last week, and 75 in the 
same week of 1892. There is practically no change in the amount 
of stocks of pig iron. 

The market for manufactured iron and steel is very quiet, with 
- scarcely enough business to test prices. Common bars are quoted 
£5 to £5 7s. 6d., and best bars up to £5 17s. 6d. ; sheets, on the 
basis of £7 5s. for singles ; and steel, on the basis of £5 5s. to 
£5 7s. 6d. for ship plates, all less the usual 5 per cent. discount. 

The shipments of iron and steel manufactured goods from Glas- 
gow in the past week embraced locomotive engines worth £2300; 
machinery, £18,000, of which £6700 was sewing machines ; steel 
goods, £5000 ; and general iron goods, £22,500. 

The coal market is steady, with a small business, but prices are 
perfectly steady at the advanced figures of last week. Shipping 
orders are easily met at present, but coalmasters are under obliga- 
tion to supply large quantities of coals to manufacturers under 
contract, which they will have to do as svon as work is resumed. 
Fears of a strike in England, and uncertainty as to how the Scotch 
miners may behave in such an event, will keep the market firm 
here for the next week or two. Ataconference of Scotch miners 
in Glasgow cn Saturday last, it was resolved to demand ls. per 
day advance in all districts where the men had been reduced 6d., 
and 6d. per day where they had not been reduced. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 

THE strike in the Forest of Dean, nearly 4000 men having taken 
out their tools, and the threatened general strike amongst the 
English colliers, combined with the Siam difficulty, have had a 
tendency to harden prices, and to give a thorough buoyancy to 
the coaltrade. Coalowners are anticipating a demand that will send 
prices up, and colliers are looking forward to a return, as they say, 
of ‘good times.” A good deal of satisfaction is expressed amongst 
the old and sedate men, that the Welsh colliers have kept free 
from the inducements of the Federationists. Had they given 
way, we should have been confronted with a huge contest between 
labour-and capital in the coal trade. Now, with Wales and 
another section or two independent, a long strike is impro- 
bable. If the expected increase in demand for Welsh steam 
coal has the effect of putting an end to the monthly holiday, 
it will ve a great boon. Taking a fair average of returns, 
it entails a loss on the week of 30,000 tons in output, 
and thus punishes each coalowner and each collier. It is cal- 
culated that every collier loses 5s. every Mabon’s Day, and a large 
number in addition spend more than ds., and for a day or two 
do not turn out so much coal. Last week, shipments from Cardiff 
ports totalled 253,778 tons, as against 235.754 tons the previous 
week, and all the ports have indicated more business. Swansea's 
total was close upon 30,000 tons, which with 9450 tons patent fuel, 
showed distinct improvement, while the coasting total of Newport 
alone was 26,635 tons. 

A good idea of present business and prospect was given at the 
Exchange, Cardiff, midweek. The Exchange is the trade barometer, 
and the condition of things at present was forcibly shown by the 
care with which business was conducted. Extreme tact and judg- 
ment were to the front, and fcrward booking done with caution. 
The latest quotations were :—Best steam, 10s. 6d. to 10s. 9d.; 
seconds, 9s, 6d. to 9s. 9d.; inferior, 8s. 6d. to 9s. 6d. Small steam 
is in good demand, prices ranging from 4s. 9d. to 5s, 3d. At 
Swansea small best has touched 5s. 6d. Anthracite ranges from 
&s. 6d. to 13s., according to quality. Large steam coal at Swansea 
varies from 10s.; bituminous, from 10s. 3d.; a good ‘‘ through” at 
7s. 6d.; small, 6s. 6d. At Cardiff there is a welcome improvement 
setting in with house coal, and it is now characterised by that 
general forerunner of a change, a “moderately firm tone.” Best 
household this week was selling at 10s. to 10s. 6d. Rhondda No.3 
commanded 9s. 9d. to 10s.; brush, 7s. 6d. to 7s. 9d.; small, 6s. 
Patent fuel, both at Cardiff and Swansea, is in good demand, 
touching, at Swansea, 10s., and at Cardiff, 9s. 9d. per ton, nothing 
_—— under 9s. 6d. 

Coke and pit wood remain unchanged. For the latter the inquiry 








is better, and 14s. 6d. is realised easily. The firmness of the market 
is regarded as indicative of a slight rise in price. 

Rubio _ shows an upward tendency ; best is selling at 11s. 6d. 
to 11s, 74d. 

Penarth and Barry are both busy, and at the latter place three 
= a new tips are to be erected along the eastern end of the 

ock, 

Swansea harbour shows a distinct change for the better. The 
total trade last week was 56,824 tons, as compared with 53,813 tons 
the previous week. The exports included patent fuel to France, 
Spain, Italy, Algiers, and Tunis. Imports, 290 tons of tin-plates 
from the Newport district, and 637 tons steel bars from the North 
of England. This week large quantities of bars have come in, and 
a greater quantity of pig than usual for the district; also steel 
plates from Middlesbrough. 

There is a little more briskness visible in the iron and steel trades. 
Railways are putting in small demands, Great Western a 
lar, and colliery developments are calling for an increased supply 
of the sections pate used. One looks, however, in vain for 
such fine heavy rails as Dowlais supplied for the Severn Tunnel— 
120 Ib. to the yard—practically everlasting. 

During the week railway iron has been sent to Highbridge, Lowes- 
toft, and Liverpool, and nuts and bolts to Dublin. Large consign- 
ments of ore have come in for Blaenavon and the Dowlais Iron 
Company. 

Latest quotations on Swansea Exchange were :—Pig iron, Glas- 
gow, 41s. bd.; Middlesbrough, 35s. 2d.; hematite, 43s. 3d.; Welsh 
bars, £4 15s, Rails, heavy, £3 17s. 6d. to £4; light, £4 10s. to 
£4 12s. 6d, Bessemer bars, £4 7s. 6d. to £4 10s.; Siemens, £4 10s. 
to £4 17s. 6d. Steel sheets, singles, £7 to £8.; iron, £6 10s. to 
£7 10s. Tin-plates are quoted as follows, but any hour may see an 
upward improvement ; for though the last export was not quite up 
to the mark, this week is expected to show well, and prospects are 
certainly hopeful :—Bessemer cokes, 11s. 6d. to 11s. 9d.; Siemens, 
12s. to 12s. 3d.; best charcoal, 12s. 9d. to lds. 6d. Ternes, 21s. 
to 23s. Block tin, £82 5s. to £82 10s. Present stock of tin-plates 
at Swansea, 176,674 boxes. 

Swansea notabilities are jubilant over the discovery of coal at the 
Angoed Colliery, near Cymmer. On 'Change at Swansea it was 
stated that it will have an important bearing on the Rhondda and 
Swansea Bay Railway; that it proves that the Rhondda of the 
future, with coal of the same excellence, will be the Afan Valley. 
and that a first-class house coal for shipment will be within direct 
reach of Swansea. 

The fortunes of the south and south-western coalfield of 
Glamorgan are evidently looking up. The South Rhondda Com- 
pany, which had a special gathering at the colliery this week, are 
showing good results under the management of Mr. Hoad, jun. ; 
and at Gilfaur, sinking to the deep by Mr. Christmas is being 
carried on with vigour and judgment. When the coals are won— 
and this, in the opinion of the best authorities, is only a question 
of time—Mr. Evans, with his fine area of house and steam coal, and 
coke ovens, will be in the first rank of leading coalowners. 

The Barry Railway Company has declared a 10 per cent. 
dividend. 

There is a strong impression in leading circles of Cardiff that a 
“* big railway scheme” is to see the light, though what form it will 
take, and whether it will include the Midland Railway connection 
with Wales, are matters not defined. 

The Great Western Railway improvements at Cardiff are being 
carried on with vigour. 

Saturday last was devoted by a few representatives of the 
Naval Architects and leading industries of Cardiff to the waterway 
connection between Cardiff and the Midlands, now fast approach- 
ing completion. Each detail at Sharpness, Gloucester, and 
Worcester was highly commended. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In these parts the iron markets all through remain without 
animation. A further easing down in prices is to be noted in some 
departments, whilst the general want of confidence in the future 
of the iron trade is so prevalent that business of any moment is 
completely checked. 

With regard to the situation of the iron industry in Silesia, 
nothing can be added to what has been reported in last week's 
letter. Compared to previous years the consumption of iron has 
considerably decreased in the Upper Silesian district. In malleable 
iron 25 p.c. less have been sold during second quarter than for the 
same period last year. Present demand for pig iron is very small ; 
about the same may be said of finished iron. The steel trade 
continues weak in all departments, and the prices got are very low 
and unpaying. 

In Austria-Hungary the situation of both the raw and the 
finished iron trade has not changed since former reports, and may 
be regarded as pretty favourable. Prices have, perhaps, shown 
less firmness of late, but on the whole makers may be content 
with present quotations. The Bohemian works have been forced 
by foreign competition to lower the price for bars from 111 fl. to 
110 fi. p.t. Official reports state Austrian export trade in metals, 
machines, and rolling material, to have increased by 2 p c. during 
the first five months of present year, whereas import shows a 
decrease of 3 p.c. 

The state of the French iron business, though not a very satis- 
factory one, is still a trifle better than that of the adjoining 
countries ; demand is quiet, but pretty steady, and the prices have 
been rather firmly maintained. & Paris, merchant bars continue 
to be quoted at 155f. p.t., while for girders 160f. to 165f. p.t. is 


id. 

The reports which come in from Belgium show that the condi- 
tion of the iron and steel industries there has not in the least 
improved, and it is characteristic that prices, though much too low 
to allow a margin for profit, are still expected to go down. Forge 
pig, No. 1, quotes 53f. p.t. per ton, against 54f. in last month. 
Luxemburg forge is quoted 43f., against 44f. last month. Bars 
have, since previous month, decreased from 115f. down to 110f. 
p-t.; for export from 110f. to 105f. p.t. Girders have maintained 
their price of 110f. for inland, but for export they went down from 
110f. to 105f. p.t. Plates decreased on an average from 2°50f. to 5f. 
p.t. since last month. The physiognomy of the Rhenish-West- 
phalian iron market has not altered since previous letters. If 
changes took place, they certainly were in the wrong direction, 
for the general feeling has not improved. In the iron ore trade 
prices are but with difficulty maintained ; last week M. 7 to 7°80 
p.t. was quoted for spathose iron ore, M. 10 to 11 p.t. for roasted 
ditto. Nassau red iron, 50 p.c. contents, is paid with M. 3°20 to 
3°40 p.t. Lorraine minette is in weak request at M, 2°40 to 3°20 
p.t. at mines. In the pig iron trade there is no change to note 
from the quiet position it has occupied during the past month. 
There is a scarcity of orders for all sorts of pig iron, which chiefly 
arises from the fact that buyers hesitate to pay the ruling prices, 
and are waiting to get the advantage of lower quotations. The 
business in spiegeleisen has been pretty quiet of late, the price 
paid for 10 to 12 p.c. grade being M. 51 p.t. at works. For forge 
pig, No. 1, M. 44 to 44°50 p.t. is paid ; for No. 3, M. 41 to 42 p.t. 

Siegerland, good forge quality, M. 42 p.t.; hematite, M. 62 to 
63 p.t.; foundry, No. 1, M. 62; No. 3, M. 53 p.t.; basic, M. 43; 
German Bessemer, M. 49 p.t.; Luxemburg forge pig, M. 41 to 
42 p.t. at works. There is not the slightest symptom of improve- 
ment noticeable in the malleable iron department, and a want of 
new work is generally complained of. uch ~~ upon the 
prolongation of the Finished Iron Convention. Up to now there 
is but little hope that the parties concerned will come to an agree- 
ment. The breaking up of the syndicate will be the signal for the 
usual “war to the knife,” and, of course, the ironmasters will 
lose by the contest. Inland demand for bars has been tolerably 

upon the week, but there has been next to no foreign inquiry. 
irders do not change. In the hoop trade, the reserve on the 
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rt of buyers continues ; the price for hoops has been reduced 
ately, and orders are expected to come in more freely now, but 
that is not always the case after a reduction has been agreed to, 
In the heavy plate trade some works are pretty well occupied 
but, nevertheless, the situation of the plate business in general 
leaves very much to be desired. Sheets are in quiet demand 
with prices tending to firmness. The wire mills are irregularly 
employed ; rivets continue neglected. A scarcity of orders and 
want of employment are universally complained of at the foundries 
and machine shops, and unless the wagon factories succeed jn 
securing some orders of importance that are holding out, a number 
of men will soon have to be dismissed, 

Latest list quotations, per ton at works, are as follows: Good 
merchant bars, M. 110 to 112°50 ; angles, M. 120 to 122°50 ; girders, 
free Burbach, M. 87°50 to 95; hoops, M. 127°50 to M. 132-50; 
billets in basic and Bessemer, for large lots, M. 85; heavy boiler 
lates, M. 150 ; tank do., M. 140; steel plates, M. 140; tank do,, 
M. 130; sheets, M. 140 to 145; Siegen thin sheets, M. 130. Iron 
wire rods, common quality, M. 120; drawn wire in iron and steel, 
M. 100 to 125 ; wire nails, M. 127; rivets, M. 148 to 150; steel 
rails, M. 112 to 115; fish-plates, M. 87 to 110; steel sleepers, 
M. 106 ; complete sets of wheels and axles, M. 270 to 280; axles, 
M. 220; steel tires, M. 215 to 230 ; light section rails, M. 95 to 100, 

The mines of the Saar district yielded in June, within twenty. 
four working days, 450,920 t. coal, and sold 432,260 t., while output 
in the preceding month of May was, within twenty-three working 
days, 481,880 t., consumption amounting to 479,407 t. Against 
June last year, with twenty-three working days, production has 
decreased by 43,500 t., while consumption is less by 56,230 t. By 
rail 304,800 t. were sent, against 302,595 t. in May of present year, 

German export trade in iron to Asia was in 1891 as follows :—'To 
British East India, 23,190 t. finished iron, of which 16,040 t. were 
bars and 2407 plates, 348 t. machines; China, 24,717 t. finished 
iron, of which $859 t. were bars and sectional iron, 4889 t. scrap 
iron, 2259 t. iron wire, 3786 t. iron rails, sleepers, and fish-plates, 
and 1175 t. machines ; Japan, 23,913 t. iron, of which 9035 t. were 
forge pig, 9538 t. wire nails, 1943 t. rails; to Dutch East India, 
9115 t. manufactured iron—3164 t. railway rolling stock—and 
2887 t. machines; Siam, 208 t. finished iron and 5 t. machines ; 
Philippine Islands, 258 t. finished iron and 145 t. machines ; French 
Indies, 107 t. iron; to other parts of Asia, 77 t. tinished iron and 
51 t. machines, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 13th, 1893. 

THE consumption of iron and steel is slightly increasing week by 
week, except in steel rails, and last week’s inquiries indicate an 
early increase in this branch. Crude iron production is declining 
slightly because of the difficulty of selling iron for future delivery. 
Rolling mills are idle everywhere. Western iron markets, especi- 
ally at Chicago, are more active than in the East, because of the 
movement among makers of agricultural implements to put in 
supplies. Eight furnaces blow out this week, more may Ritow. 
Merchant iron is 30 dols. to 32 dols. per ton for refined at mill; 
36 dols. to 38 dols. for beams, tees, and channels. Steel rai's 
nominally 29 dols. Plate iron 35 dols. to 40 dols. The volume of 
business is fair considering the unrest due to threatened stringency 
in money. Shop and factory work is plenty. Large crops are 
giving confidence in improving demand in manufacturing circles. 
‘his year has been almost entirely free from labour troubles. 








A STEAM YacuTt Race.—On the 10th inst., when the magnificent 
fleet of sailing yachts that were present on the Clyde were com- 
peting: in almost dead-calm weather, for the prizes offered by the 

toyal Clyde Yacht Club on the second and last day of their 
Regretta, an interesting trial of speed took place between the 
steam yachts Hermione and Mira. ‘These two yachts were designed 
by Mr. G. L. Watson, in 1891, the former being owned by Messrs. 
R. G. and J. Allen, of Glasgow, and the latter by the Hon. F. G. 
Wynn, of Carnarvon. According to arrangement, the yachts 
started abreast of each other from the Cloch Lighthouse, the 
course to be steamed to be round the two Cumbraes and back to 
the Cloch Lighthouse, a distance of about thirty-one nautical 
miles. A start was effected at 1.45 p.m., the yachts being almost 
level; this position was retained with little variation until the 
Cumbrae Light was passed at 2.45, At the south end of the 
smaller Cumbrae the Mira was leading by a full length, and turned 
with this advantage in her favour for the run home. From this 
time until the Cloch Lighthouse was reached the Mira gradually 
increased her lead, and arrived off the Cloch Lighthouse at 3.48, 
being 14 minutes abead of the Hermione, or equal to nearly half 
a mile. At the time these yachts were built in 1891 mvch 
interest was taken in yachting circles as to their comparative 
merits through the speed they had both attained on their trials, 
and this interest was greatly increased amongst yachtsmen who 
were present on the Clyde at the closeness of the race and at the 
result, which everyone expected would have been in favour of the 
Hermione, as she had always been spoken of as the fastest yacht 
afloat, a position which she cannot now lay claim to. The 
Hermione was built by Messrs. Fleming and Ferguson, of Paisley, 
and is fitted with their type of quadruple engines, the boiler being 
supplied by Messrs. Howden and Co., and fitted with their 
system of forced draught. The Mira was built, engined, and 
sw he by Messrs. David Dunlop and Co., of Port Glasgow, the 
machinery being of their ordinary three-cylinder triple-expansion 
yacht type, the boiler, which was also made by her builders, being 
fitted with their own system of enclosed ashpit fan draught. 


CARDIFF AND THE MIDLANDS.—On the invitation of the Water 
Transport Company, through Mr. Robert Johnston, representa- 
tives of the Institution of Naval Architects, of the shipping 
interests of the Bristol Channel, and of the industries of Birming- 
ham, Worcester, and Gloucester, inspected on Saturday the works 
carried out by the Severn Improvement Commissioners under the 
Act of 1890. A start was made from Cardiff for Sharpness very 
early in the morning by the Lady Aldwyne, the vessel placed at 
the service of the party by the Severn Improvement Commis- 
sioners. The first break in the outward journey was at Lydney, 
where the company left the Great Western system, and, by 
the courtesy of the Severn Bridge line directors, were conveyed 
by special train over the remarkable railway viaduct that spans 
the broad river, and were put down at Sharpness Docks. The 
tidal basin, the lock, the floating and the graving docks, form the 
key to a system of water communication with Birmingham, South 
Staffordshire, and the interior of the kingdom. Sharpness Docks, 
seventy-seven miles from Birmingham, are 24ft. in depth, and 
capable of receiving most of the ocean-going steam and 
sailing vessels. Having seen all that could be seen in the 
limited time at command, the Lady Aldwyne was headed 
for Gloucester through the ship canal running from Berkeley 
to that city. It has now been demonstrated, on the one 
hand, that shipowners of the Bristol Channel are anxious to 
encourage the direct import and export of general traffic from the 
Midlands, and are prepared to grant shippers through bills of 
lading from the works in the Midlands to the points of destination. 
Lists were exhibited of over 170 ports to which vessels cleared from 
Cardiff during the month of June, there being no part of the 
world to which Cardiff vessels do not go; and similar lists with 
respect to Newport, Bristol, and Swansea were also shown, proving 
that Midland manufacturers can now rely on prompt and regular 
dispatch to any nook or corner of the globe. One very important 
statement made was that, owing to the amount of traffic offering, 
the Water Transport Company intend running a daily service 
between Birmingham and the Birmingham district and the Bristol 
Channel ports. From promises received and contracts secured, 
they expect to carry during their first year of operations at least 
324,000 tons 
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LAUNCHES AND TRIAL TRIPS. 


On the 14th inst. Messrs. Sir Raylton Dixon 
and Co., Middlesbrough, launched a steam 
trawler named the Fijian for Grimsby, which is 
the sixth vessel built for the same owners by 
these builders. The principal dimensions are:— 
Length, 107ft. 8in.; beam, 20ft. 5in.; depth 
moulded, 11ft. 8in. ‘_ 

The twin screw steamer peee barge No, 21, 
recently ordered by the Clyde Trustees from 
Messrs. Wm. Simons and Co., completed its 
official trials on the 6th inst. with most satisfac- 
tory results. It was loaded with over 1200 tons of 
sand, which it carried within the specified 
draught. Runs were then made with and against 
the tide between the Cloch and Cumbrae —- 
with the result that the speed was found to be in 
excess of the contract. There were present at 
the trials Mr. Jas. Deas, engineer to the Clyde 
Trust; Mr. Geo. H. Baxter, mechanical engineer ; 
Mr. McIntosh, river superintendent; and the 
Surveyor to the British Corporation of Shipping ; 
and the builders represented by Messrs. Brown. 

On Saturday afternoon there was launched 
from the Cleveland Dockyard of Sir Raylton 
Dixon and Co,, Middlesbrough, a very fine steel 
screw passenger and mail steamer, which has been 
built to the order of Messrs, Empreza Nacional de 
Navagacao, of Lisbon, under the superintendence 
of Captain T. C. Laws, of Liverpool. The vessel 
is built to Lloyd’s spar deck rule, and will take 
their highest class, her principal dimensions 
being :—Length, 350ft. 6in.; beam, 42ft. 2in.; 
depth moulded, 28ft. 9in. The spar deck is of 
steel sheathed with teak, and main deck of steel 
sheathed with yellow pine; water ballast is fitted 
in cellular double bottom and in deep tank aft. 
Accommodation tor about 250 passengers will be 
fitted upon the main deck, together with rooms 
for mails, plate, linen, luggage, &c. The vessel 
will be lighted throughout with electricity. 
Engines by Messrs. T. Richardson and Sons, of 
Hartlepool, will be supplied, and a high sea 
speed will be maintained. As the steamer was 
leaving the ways she was named the Zaire by 
Mrs. Laws, the wife of Mr. T. C. Laws, of Liver- 

ol, the superintendent for the company, 

On Tuesday, the 11th inst., the steamer Catalina, 
built by Messrs. Charles Connell and Co,., White- 
inch, and engined by Messrs. Dunsmuir and 
Jackson, Govan, ran her official trial trip. She 
has been built to the order of Messrs. Pinillos, 
Saenz and Co,, Cadiz, under the superintendence 
of Captain Abrisqueta, and is intended to pl 
between Barcelona, Cadiz, Havana, and the Gulf 
of Mexico porte. Her dimensions are 400ft. by 
48ft. by 31ft., and she is driven by a set of the usual 
type of triple-expansion engines, having cylinders 
29in., 46in., and 74in., stroke 5lin., with two 
large double-ended boilers, and all the latest 
improvements, including Weir's pumps, heater, 
evaporator, and bronze propeller blades, The 
deadweight capacity of the vessel is 6800 tons, 
and in addition she has accommodation for 70 
first-class and 60 second-class passengers, and 300 
emigrants. The speed attained, with about 
4500 tons on board, at 70 revolutions, was, we are 
informed, 12} knots. Everything worked satis- 
factorily, and the vessel left for Cadiz immediately 
after the guests had gone ashore. 

A few days since there was successfully 
launched from the West Yard of the firm of 
Messrs. C, S. Swan and Hunter, shipbuilders, 
Wallsend, a me and beautifully-modelled steel 
screw steamer, built specially for the carrying of 
petroleum in bulk, and adapted as well for 
ower cargo. The vessel, which is owned by 

r. James Knott, is the latest augmentation to 
the Prince Line of steamers. The new ship 
measures 339ft. in length, 41ft. in breadth, with 
a moulded depth of 27ft. 6in. She is built on the 
spar deck type, with poop, bridge, and fore- 
castle, and is rigged as a three-masted fore-and- 
aft schooner. The vessel is fitted with eleven oil- 
tight bulkheads and an oil-tight centre bulkhead 
extending through the tanks, special arrange- 
ments having been made and elaborate machi- 
nery introduced to enable the owners to carry 
general cargo in lieu of oil if required. When 
loaded with oil, the danger hitherto incurred by 
the inflammable nature of the cargo has been 
minimised by a complete equipment of revolving 
fans, by which the accumulated gas is pumped 
from the tanks. The craft has been constructed 
under specia! survey, and will take the highest 
class at Lloyd’s and the Bureau Veritas. Her 
engines have been bnilt by Messrs. Blair and Co., 
Stockton-on-Tees, the dimensions of her cylinders 
being 23in., 38in., and 624in., with a stroke of 
42in, On leaving the ways the craft was named 
the Mexican Prince by Miss Ethel Trail. 

On Saturday, the 15th July, Messrs. Cumming 
and Ellis launched from their shipyard at Inver- 
keithing another handsomely - modelled steel 
barquentine, being a sister ship in all respects to 
the Marie Louise recently launched by this firm. 
The vessel has been built to the 100 Al class at 
Lloyd's, and to carry 615 tons deadweight, and is 
of the following dimensions, viz., loft. by 27ft. 
by 12ft. 2in. moulded. She is also fitted out to 
Board of Trade requirements in all respects, The 
vessel is intended for trade on the South American 
coast, and all her deck and other arrangements 
are suited to the trade. She is barquentine 
rigged, lower masts, bowsprit, yards, &c., being 
of steel, and all the rigging throughout of best 
steel wire in accordance with Lloyd’s require- 
ments, The captain and officers are berthed in a 
spacious deckhouse aft, neatly and tastefully fitted 
up in every way, the crew being in another deck- 
house forward instead of in the forecastle. All 
the deck fittings about the vessel are of the most 
modern —e and by well-known makers, 
and she will be very completely fitted out for 
the trade for which she is intended. As the 
vessel left the ways she was named the 
Senorita by Mrs, R. Elwood Ellis, wife of one of 
the builders, in the usual orthodox manner. 
After the launch the visitors adjourned to the 
builders’ model room, where the usual toasts on 
such occasions were given and responded to. The 
vessel will be commanded by Captain Torjusen, 
who has superintended the construction of the 
vessel, and will, in all probability, be ready for 
sea in ten days hence. We may mention that 
this vessel carried the above-named deadweight 
of 615 tons on the unusually small registered 
tonnage of 312 tons, 
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13,129. |Fittina Borties, C, W. Clayton and R. J. 
White, London. 

18,180. Traininc CarriaGe Horses, J. A. Elliott, 
Manchester: 

13,131. CycLe and other Arr Pumps, R. F. Hall, Bir- 
mingham. 

13,132. DeracnHanLe Rupper Braker Suoe, R. M. 
Paterson, | ondon. 

13,188. Evecrro-MacNet Switcn, J. H. McLean, 
London. 

13,134. VENTILATING, J. Morgan, London. 

13,135. Move of Drivine Cycies, W. L. Fleming, Bir- 
mingham. 

13,136. Crorn, W. Phethean and J. Phethean and Co., 
London. 

13,137, Looms, W. Phethean and J. Phethean and Co., 
London. 

13,188. PLANNina DWeLLING-Houses, G. Laurance, 
Lytham. 

13,139. Fire-LicnTers, E. L. Bernard, London. 

18,140. Lane., A. C. Granville, London, 

13,141. Toy, L. M. Ward, London. 

13,142. Gor CLuss, C. Fortune, Glasgow. 

13,143. Means for Fixino Saeers of Gvass, &c., upon 
the Framework of Roors, A. Moore and H. Crisp, 
London. 

13,144. Cycies, A. Duthie, Aberdeen. 

13,145. ApverTisemenTs, C, F. Crawford and J. 
Alexander and Co., London. 

13,146. Automatic HypRostratic 
Spence, London. 

13,147. Raitway SIGNALLING, W. T. Page and W. H. 
Deakin, London. 

13,148. Vatve Gear for Enoines, A. Radovanovic, 
London. 

13,149. WasHine 
London, 

13,150. Books, G. Hayes, London, 

13,151. Baru, E. Haupt, London. 

13,152. Dress Fastener, C. H. Stallard, London. 

13,153. Rotary Macuine for Empossine, &c., W. 
Hayward, London, 

13,154. Purivication of Sewaoe, W. E. Adeney and 
W. K. Parry, London. 

13,155. Lock, J. Boulderson, London. 

13,156. Binpers for Papers, &c., W. Willeringhaus, 
London. 

13,157. Renovatine Hats, G. H. Stephens, London. 

13,158. INCREASING Buoyancy of Boats, E. W. Begrie, 
London, 

13,159. Lappers, R. Staehr, E. Raddatz, and M. 

Cuehn, London. 

13,160. Curtine Topacco, J. Owles, London, 

13,161. Minimisina Recor, of Guns, H. Schneider, 
London. 

13,162. FaciLrratina the Ty1no of Hops, E. 8. Tapply, 
London. 

13,163. DistiLLinc HyprocarBon O1rs, H. M. Cald- 
well and J. E. Tatham, London, 

13,164. Larcu Locks or Latcu Botts, R. 
London. 

13,165, Sarge Locks, R. Taylor, London. 

13,166. INpicaTING Names of Stations, W. S. Page 
and G. W. Robertson, London. 

13,167. Manuracrurina LeatHerR Ropes, J. Oliver, 
London. 

13,168. Fices for SampLe Sueets, H. H. Lake.—(S. 
Strauss, jun., Germany. 

13,169. Lerrer Fite, A. Krah, London. 


Apparatus, F, 


Macuines, E. G. Minnemeyer, 


Taylor, 
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13,170. Improvep Suirt Currs, T. F. Dalglish, 
London. 

13,171. Topacco Pires, G. W. Holmes and T. Watson, 
Manchester. 

13,172. Hyorentc Hat, A. Fitton, Manchester. 

13,173. Woop Stars, B. Cannon and W. J. Cannon, 
London. 

13,174. IMPROVED STEERING MACHINERY, A. B. Brown, 
London. 

13,175. Borers for WasHina Raos, G. Sinclair, 
Glasgow. 

13,176. TReATING ComBuUSTIBLE MarTeriaLs, W. H. 
Williamson, Leeds. 


13,177. SeLr-actinc Lusricators, T. W. Lees, 
Halifax. 

13,178. Trouser Cuiips, C. Smith and J. R. Hall, 
Birmingham. 


13,179. Raitway Time TaB.e, J. Murrie, Glasgow. 

13,180. CycLe GEARING, W. H. Clegg, Glasgow. 

13,181. SHutrLes of Looms for Weavina, 8. Wrench, 
Halifax. 

13,182. Heating Raitway CarriaGes, A. Rollason, 
Nottingham. 

13,183. Botts and Nuts, C. W. Hollis and S. W. 
Bannister, Nottingham, 

13,184. Construction of SHow Sranps, G. E. Watts, 
Derby. 

13,185. Gas CARBURETTING Apparatus, J. H. Hilton, 
Liverpool. 

13,186. MounTING WHEELS, M. W. Mathews and A. W. 
Briscoe, Dublin. 

13,187. Morors for WasHinc Borties, H. 
Dublin. 

13,188. Device for Catcuine Fvies, &c., W. F. Charles, 
Loughborough . 

13,189. GLazine Roors, G. Martin, T. Littlehales, and 
J. Lockett, Birmingham. 

13,190. GLazine Roors, G. Martin, T. Littlehales, and 
J. Lockett, Birmingham. 

13,191. GLazinc Roors, G. Martin, T. Littlehales, and 
J. Lockett, Birmingham. 

13,192. Gras Excavator Construction, G. Waters, 
Newcastle-on-Tyne. 

13,193. PaTeNt HEELED S.iiprer Soves, J. L. Vero, 
Warwick. 

13,194. Cappy for Carryinc Gotr Cxiuss, J. Grant, 


Kerrill, 


Staffo 
13,195. Looms, &c., R. L. Hattersley and 8. Jackson, 
Bradford 


ord. 
13,196. Automatic Loom, R. L. Hattersley and 8. 
Jackson, Bradford. 
18,197. Wire Trevuis, J. F. Williams, Liscard. 
13,198, Protective Doors and Boxes, J. F. Williams, 


i 4 

13,199. Raspinc Heatep Iron, H. Green and T. 
Hurdley, Sheffield. 

13,200. ANTI-FOULING VALVEs for Casks, L. O. Michael, 
Birmingham. 

13,201. SecuRING HANDLEs to Brooms, W. H. Haslam, 
Manchester. 

—_— Evaporator for Sea Water, H. F. Fourny, 

ull, 

13,203. Apparatus for ELecrric Traction, D. Cook, 
London. 

13,204, FirEGUARD, R. R. Cordner and C. D. Scott, 


London. 
13,205. Sirver PLate Potisuine Liquip, C. J. Vause, 
mdon. 
13,206. Sprinc Tube Camp Hovper, W. H. J. Grout, 
ndon. 
18,207. WaconeTtes, The Right Hon. H. Cecil (Earl 
of Lonsdale) and H. A. Hamshaw, London. 
13,208. FURNACE MoutH DRILLING Macuings, J. Hunter, 
18,209. Pin for DrRawina Boarps, &c., A. J. Wheeler, 
mdon. 
.— Frax Hackiina Macuinery, H. Rykbosch, 


ndon. 
18,211. STERILISING MILK, &c., E, F. de Munnynck, 





| 
13,212. Utitisine the Force of Waves, A. de S. Roman, 
London. 

13,213. Fire Extimncuisninc Apparatus, A. L. E. 
Lechartier, London. 

13,214. Recepracies for Coat, W. Soutter, Birming- 


2am, 

13,215. Manuracture of P.ates, &c., T. Birnbaum, 
London. 

13,216. Dressinc Warp Tureaps, A. G. Brookes.— 
(J. W. Foster, United States.) 

13,217. Seconpary Evectric BATTERIES, The Lithanode 
and General Electric Company, Ld., and J. T. 
Niblett, London. 

13,218. E_ecrric Batrery Piates, The Lithanode and 
General Electric Company, Ld., and J. T. Niblett, 
London. 

13,219. Protectine PLants from Inszcts, E. A. White, 

vondon. 

13,220. Prorectinc Articies while being NaILep, 
C. F. Bellino, London. 

13,221. Support for Leap Pipes, E. W. Lyne and W. 
Gould, London. 

13,222. Tires for the WHEELS of VenIc.es, A. Blake, 
London. 

13,2238. AtTacHinc UmpBRe ta Riss to the Sticks, W. 
Foster, London. 

13,224. Protector for Boots and Suoes, A. Blake, 
London. 

13,225. Apparatus for FinisHinc Corks, J. Howard, 
London. 
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13,226. Trarninc Apparatus, W. E. Heys.—(M. 
Lechaudé, France.) 

13,227. Re-HeaTinc Staps of Street, C. J. Bagley, 
L. Roberts, and the Moor Steel and Iron Company, 
Ld., Stockton-on-Tees. 

13,228. Screenine Coat, G. C. Greenwell, jun., Man- 
chester. 

13,229. Compressep Arn Wuistie, C. M. Wilson, 
Dungannon. 

13,230. Music Lear Turner, A. Gooderson and C. 
Macdonald, Handsworth. 

13,231. Packinc Cases and Crates, W. B. Thompson, 
Lancashire. 

13,232. Bricks for BuiLpine, H. and H.J. Warrington, 
Stoke-on-Trent. 

13,282. Automatic Brake for Suips, E. J. R. Baldwin, 
London. 

13,284. Bicycies and Tricycies, A. O. Collier, Man- 
chester. 

13,235. Prorectinc Paper during Transit, A. Ross, 
Antrim. 

13,236. ‘‘ GLasseD ENAMELNITE,” E. Tilland F. Snelling, 
Southsea. 


13,288. Looms for WEAVING, 1. Wrigley, Manchester. 

13,239. APPARATUS for RE-HEATING AIR, P. Davies, 
Abergele. 

13,240. Ark and WaTEeR Prope.iers, T. Williams, 
Cardi 


13,241. Automatic Supply Apparatus, J. Stevenson, 


Accrington. 

13,242, ImpRoveD VELOCIPEDES, F. Westwood, Bir- 
mingham. 

13,243. ADJsusTMENT of CycLe Gear Cuatns, G. F. Bull, 
Birmingham, 


13,244. Apparatus for MAKING Butter, F. T. Bond, 
London. 

18,245. E1peo Sare Bicyc ie, A. J. Scadding, London. 

13,246. ENVELOPES or Wrappers, W. Harris, Man- 
chester. 

13,247. DistNFECTING APPARATUS for URINALS, M. Syer, 


13,248. SPEED Inpicators for VeLocipepes, J. R. King, 


pat . 

13,249. Brakes for Raitway Ro.iinc Stock, J. 
Pemberton and L. Cox, London. 

18,250. Cycies, T. Keates, Manchester. 

13,251. Score Recorpino Device, E. A. Russell, Man- 
chester. 

13,252. Improvep Cyc.es and like Venicies, F. Hough, 
London. 

13,253. INSTANTANEOUS WATER Heaters, A. J. Boult.— 
(S. Bernstein, United States.) 

13,254. Pweumatic Tires, J. M. Starley and W. Starley, 
London. 

13,255. Puttey Buiocks, A. J. Boult.—(J. L. Pope, 
United States.) 

13,256. Action for ReversiBLe Desks, &c., C. Evans, 
J. Stallard, jun., 8. Riley, C. J. Houghton, and W. 
H. Walter, Birmingham. 

13,257. Hinces, T. Smith, Birmingham. 

13,258. DIFFERENTIAL GEARING, G. F. Chutter, Bir- 
mingham. 

13,259. Exastic Tires for Vevocrpepes, J. Bridge, 


London. 

13,260. Preserving Grounp Corree, H. H. de W. 
Gray, London. 

13,261. Bicycies, &c., F. W. Golby.—(M. Kruse, Dea- 
mark.) 

13,262. Securtinc Pneumatic Tires to WHEELS, P. 
Davies, London. 

13,263. Erectric Apparatus, C. A. Allison.—(0. H. 
Pieper and J. H. Harbour, United States.) 

13,264. Batioons, P. Y. Alexander, London. 

13,265. ADVERTISING in NewspaPERs, G. E. H. Tonnies, 

Berlin. 

3,266 GLoves, J. Hamburger, Berlin. 

7. HorsesHog, R. Haddan.—(F. Par, Germany.) 

,268. Unwinpinc Piece Goons, R. Haddan.—(2. 

Bordalba, Spain.) 

13,269. Musicat INSTRUMENTS, E. Enriquez, London. 

13,270. VENTILATING Caps, W. T. Nicholson, London. 

13,271. Cycte WHEELS, W. Cochrane, London. 

18,272. SasH Fastener, J. T. Hancox, London. 

13,278. Auromatic InpicaTor, J. Bergstein, London. 

13,274. Prates for Exectric AccUMULATORS, C. 
Rousseau, London. 

13,275. UMBRELLA Fasteners, J. Hunter, London. 

13,276. ELectric Arc Lamps, E. Jokl and C. Holzapfel, 
London. 

13,277. Macuines for ROLLING SCREW-THREADS, H. H. 
Lake.—{La Société Anonyne ‘*La Visserie Belge,” 
Belgium.) 

13,278. Device for FacILitaTING SwiMMinec, W. Karl, 
London. 

13,279. Ear Pieces for TeLepnones, R. Seiffert, 
London. 

13,280. ADJUSTABLE SADDLE, C. Kiiding and O. Knauf, 
London. 

13,281. Reversinc MeEcHanismM for Enoines, J. B. 
Furneaux and E. Butler, London. 

13,282. StarTiInG APPaARATus, J. B. Furneaux and E. 
Butler, London. 
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13,283. PNeumaTic Tires for WHEELS, H. L. Phillips, 
London. 

13,284. Drawrina Boarps, H. J., A. S., and G. A. 
Spratt, London. 

13,285. STopPeERING Jars, E. H. Hardy, Yorkshire. 

13,286. Lock1neG Screw Nets, E. Hardy, Yorkshire. 

13,287. ENAMELLING MetTALs, R. H. and A. Hepburn, 
Newcastle-on-Tyne. 

13,288. SHutTreR for PHOTOGRAPHIC PURPOSES, A. 
Philburn, Ashton-under-Lyne. 

18,289. ApsUSTABLE BearinGs, M. Foster and W. 
Morrison, Glasgow. 

13,290. Cup and Bat Toy, G. C. Taylor, Isle of Wight. 

13,291. Toys, W. W. McLauchlan, Manchester. 

13,292. MANUFACTURING SHADE Ho.pers, J. H. Ross, 
Birmingham. 

13,2938. DISPLACEMENT Meter, E. W. De Rusett, 
Sunderland. 

13,294. Manuracture of Carpets, J. Crabtree, 
Halifax. 

— Stoprerino, &c., of Botrtites, E. A. Taylor, 





eer 
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SSex. 

18,296. ConsTRUCTION of CycLE Rims, 8S. McCormack, 
London. 

as ImproveD Box-smooTHine Irons, C. Heap, 


AS, 








13,298. Friction Putters, G. H. Hodgson, Halifax. 

13,299. VatvoLar Devicrs for HypRAULic MACHINERY, 
E. R. Calthrop, Liverpool. 

13,300. Compositions for Use as Cement, T. D. Owen, 
Liverpool. 

13,301. InFLATING Pyeumatic Tires, C. H. Guest, Bir- 
mingham. 

13,302. Drivinc Gear for Cycxes, 8. J. Rose, Oxford- 
shire. 

13,303. Heap Cotitar for Yeariinos, E. Seymour, 
oe 

13,304. A New Derivative of ORTHO-TOLYLDIMETHYLPY- 
RAZOLONE, J. Wetter.—(The Firm of J. D. kiedel, Ger- 
—. 

13,305. Treatment of Sewace Sivupce, R. C. Tanner, 
Chester. 

13,306. Despatcn Carp, R. T. Knaggs, Scarborough. 

13,307. Snips for Protection from Fire, J. J. F. 
Andrews, Kent. 
13,308. Sprinc Backs for Cycie Lamps, C. Phillirs, 
Birmingham. : ; 
13,309. Pepas of VeLocipepes, A. Hutchinson, Bir- 
mingham. 

13,310. PiiaBLe Sores for Sirent WaLkine, W. R. 
Collins, London. 

13,311. Improved Rock Dritis, T. Reunert, Man- 
chester. 

13,312. CLostnc of WatertTiGHT Doors on Suips, J. 
Allen and C. B. Crowe, Northumherland. 

13,313. Compinep Hogrnc Macuines, J. Picken, 
Glasgow. 

13,414. EvaporaTinc Pans, A. R. T. Woods, Liver- 


pool. 
13,315. ATTACHING Lips to Pans, W. B. Ogden, Liver- 


13/316, Pneumatic Tires, A. C. Hickling and W. C. 
Reynolds, London. 
13,317. Lotion for Cure of Rinoworm, T. J. Mott, 


London. 

13,318. New Sarety Revier Vatve, R. E. Knight, 
London. 

13,319. Apparatus for ENGRavino, J. Welcher and C. 
Meyer, London. 

13,820. Razor Wipers, A. J. Boult.—(l. Peligri, 
Belgium.) 

13,321. Pyeumatic Tires for Cycies, E. de Pass.— 
(La Société Francaise du Pneumatique La Force, 
France.) 

13,322. Wueets for Cycies, J. Y. Johnson. — (J. 
Silbermann, France. 

13,323. Meta Bepsteaps, A. Sharp, Glasgow. 

13,824. Cases for Hoipine Cicarettes, D. McGregor, 


G ‘OW. 
13,325. HoOKS-AND-EYES for GARMENTS, E. M. McCarthy, 

on. 
13,326. Pweumatic Tires for Cycies, G. E. Csmond, 


ndon. 

13,327. Cycte Wueers, T. Miller and J. Schulte, 
ndon. 

13,328. Cueck Tits, J. L. Young, London. 

13,329. Dress Skirts, M. Lubelski and A. Lubelski, 


mdon. 

13,330. MANUFACTURE Of AERATED Breap, J. Childs, 
mdon. 

13,331. TeLescopic Lapprers, R. Schapler, London. 

13,332. PNeumatic Tires for Cycies, H. J. Chambers, 


mdon. 
13,333. Baxino Biscuits, C. M. J. B. de Bournonville 


naon. 

13,334. Arrixinc ApHESivVE Stamps, P. E. Evans, 
London. 

13,335. Tanninc, A. Masure, London. 

13,336. ELECTROLYTICAL PropucTion of Merats, C. 
Hoepfner, London. 

13,337. Jewe Case, F. Ulrich, London. 

13,338. Mupeuarps, J. F. le Page, Salford. 

13,339. Carson, H. H. Lake.—(A. C. Girard and E. A. G. 
Street, France.) 

13,340. ELectric Furnaces, H. H. Lake.—(A. C. Girard 
and EB. A. G. Street, France.) 

13,341. TRANSFORMING ELECTRICAL ENneERGy, R. Nie- 
werth, London. 

13,342. BicycLe, &c., WHEELS, C. and G. B. Taylor, 


ndon. 
13,843. Locks for Snip and other Canats, W. Roberts, 


on. 
13.344. PREVENTING RaILWay ACCIDENTs, A. Fluss, 
London. 
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18,845. WHEELS of Bicycies, &c., C. E. Doudney, 
Hastings. 

13,346. TaBLE ParaFrin Lamps, E. J. Ravenscroft, 
Birmingham. 

13,347. Sprinc Fittines, F. G. Hopkins, Manchester. 

13,348. Pumpr Vatves, B. B. Plenge, Birmingham. 

13,349. INANIMATE Movinec Tarcet, W. W. Watts, 
Dublin. 

13,350. SHARPENING Banp Knives, H. Weight, Man 
chester. 

13,351. Hospitat Cuair, J. C. Howden, Montrose. 

13,352. ScaLe DRAWING Boarp, D. Cameron, Inverness. 

13,353. ReGuLaTiInc DYNAMO-ELECTRIC MACHINES, H. 
O. Boden, Manchester. 

13,354. Frame for PxHotocrapHic Piates, 8. D. 
Williams, Newport. 

13,355. Forminc or PREPARING Warps, J. H. Stott, 
Manchester. 

13,356. Hose Couvpiines, H. W. Tonks, Birmingham. 

13,357. CHEMIcaL and MINERAL CompounpD, G. M. 
Restall, Birmingham. 

13,358. Lamps, A. W. Sanderson and F. R. Baker, Bir- 
mingham. 

18,359. Tarcet, W. W. Watts, Dublin. 

13,360. TuspuLaR Stream Borers, F. Kennedy, 

‘ow. 

13,361. CrueT Frames, H. Eaborn and G. Honour, 

mdon. 

13,362. BLow-pire Lamp, The Manchester Oxygen— 
Brin’s Patent—Company, Ltd., and W. M. Jackson, 
Manchester. 

13,363. Crutcu, H. Jones, Belfast. 

13,364. Rances, W. Purcocks, Birmingham. 

13,365. Peumatic Tires, T. Wickham and H. Marshall, 


Birming * 
13,366. INSTRUMENT for CHEWING Foop, E. J. White, 
mdon. 
13,367. Lapres’ Pi.acquet CLoser3, H. W. Trotman, 
mdon. 
=, Securine the Covers of Tires, T. C. Wigg, 


mdon. 

13,369. CHarns, J. W. Milligan, J. Brittain, and G. 8. 
Smith, Birmingham. 

13,370. FoorBais, E. Parker, London. 

13,371. Cover for PRESERVE Jars, &c., J. Halliwell, 


on. 

13,372. CatcHinc and KILiinc Vermin, J. Hunter, 
mdon. 

13,3738. Recutatine Rays of Licat, J. W. Fawcett, 


ms . 

12,374. CycLE Lamps and Lanterns, H. E. Hunt, 
London. 

13,375. Constructinc Tricycies, &c., L. Azulay, 
London. 

13,376. Harr-prns, J. Girod, London. 

13,377. Drivinc Gear for Cycues, &c., L. P. Crace, 
London. 

13,378. CoMPENSATING SPRING ARRANGEMENTS for 
Sivurrinc-Boxes, &c., H. C. Platts and T. Lowther, 
London. 

13,379. LuncHEon Boxes or Baskets, A. C. Taylor, 


ndon. 

13,380. GLass Paintinc and Mosaic, W. Defries, 
London. 

18,381. Motor, G. L. Pinsart, London. 

13,382. SUBMARINE VEssELs, W. W. Dunn, London. 

13,383. OrGans, J. Polukanis, London. 

13,384. CycLeE Drivinc Gear, A. J. Boult.-(C. 7. 
Howell, United States, and W. C. Ashdown, Canada.) 
13,385. MouLps or Mopets, A. J. Bcult.—(@. A. Peters, 

Canada. 
13,386. SuBstiTvuTE four Pumice Stone, H. Salmen and 
J. &. Whiting, Liverpool, 
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13,887. Ciutcnes, A. J. Boult.—(H. Bunker, Canada.) 

13,388. Drivinc Gear for Cycies, A. J. Boult.—(J- 
Lochrie, Canada.) 

13,389. Monkey WRENcHEs, A. J. Boult.—(&. S. Pratt, 
Canada.) 

13,390. PNecmatic Trres, O. Lindner, London. 

13,391. Pwevmatic Tires, C. K. Welch, London. 

13,392. Penci, SuHarpener, G. Brandl, M. Lang, and 
J. Medway, London. 

13,393. Preumatic Tires for VeELocipepes, J. M. 
Plunkett, London. 

13,394. New Levco Compounns, H. E. Newton.—(The 
Farbentabriken cormals Friedrich Bayer and Co., 
Germany.) 

13,395. CoLournrNG Matters, ©. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many. 

13,396. Manvuractcre of Pneumatic Tires, E. W. 
Begrie, London. 

13,397. Svear Cane Crusninc Mits, G. Fletcher, 
London. 

13,398. CycLe Tire Fittinos, 8S. Smith and The Sydney 
Pneumatic Cycle Tire Company, London. 

13,389. RECOVERING SUNKEN VeEssELs, F. O'C. Prince, 
London. 

13,400. Burrer, J. H. H. Duncan, London. 

13,401. Manuractcvre of GERamiot, J. Bertram, 
London. 

13,402. AmIDOPHENOL, &c., OiL, H. H. Lake.—(A. 
Ochler, Germany.) 

13,403. Lerrer ScaLes and Corn Tester, J. Wedder- 
burn, London. 

13,404. Type-writers, J. Paterson, London. 

18,405. Boxes, J. C. Schmahl, Germany. 

13,406. TREATMENT of Soprum CHLoRiDE, %. Haddan. 
—(Compagnie Electro-chimique de St. Béron, France.) 

13,407. BeeR-DELIVERY Apparatus, E. Duda, London. 


llth July, 1893. 
18,408. Ecectric Batreriss, J. H. Mason and A. van 
Derwerken, London. 
13,409. Sanitary Privies for Asuprrs, H. Shaw, 
St. Helen's. 
13,410. PeRrumMep CIGARETTE Paper, G. Goddon, 


London. 
13,411. Tanks for Precipitation of Sewace, E. C. Ives, 


rby. 

13,412. Recutators for ELectric GENERATORS, E. 
Conrady, Keighley. 

13,413. Feepinc Bortties, &c., G. T. Chivers, South- 


ampton. 

13,414. New Firinc Measure Guy, W. W. Watts, 
Dublin. 

13,415. Waeex Trres, H. Tee, Live 

13,416. Fastenrnc Srraps without Buck.ies, B. G. 
Cope, Bloxwich. 

13,417. CLeansinc and WaTerinc Streets, J. T. 
Pearson, Burnley. 

13,418. DeTeRMininG DisTaNcE on BILLIARD TABLEs, 
T. Walters, Cardiff. 

13,419. CoLourinc Matrers, A. Ashworth and J. 
Birger, Bury. 

13,420. Miner's Pick, 8. Flint, Newton. 

13,421. Batt Taps, G. Pulton, Liverpool. 

13,422. Upnousrery, P. Clark, Manchester. 

13,423. Heatixc Water, G. E. Killick, Liverpool. 

13,424. Spears, G. Best, London. 

13,425. Recorpinc Speep of VEssELs, M. W. Lowinsky, 
London. 

13,426. Earwic Catcuer, W. J. Edkins, Erdington, 
near Birmingham. 

13,427. Vatves for Pneumatic Tires, R. A. Lee, 
London. 

13,428. Recucatinc Scppty of Water, J. Bell, Man- 
chester. 

13,429. Wrappers for Botries, W.G. de F. Garland 
and J. McHardy, Chiswick. 

13,430. Preparinc To1Let Paper, J. McHardy, M. E. 
A is, and W. de F. Garland, Chiswick. 

13,431. ScyTHE-GRINDING TOOLs, J. Powell, Woodseats, 
near Sheffield. 

13,432. InksTanp, F. Bagguley and R. Stansfield, 
Manchester. 

13,433. Tires, C. A. Town, Nottingham. 

13,434. Spokes for Cycies, L. M. Wilkinson and J. 
Armitage, London. 

13,435. Cycies, J. H. Wright and C. 8. C. del Banco, 
London. 

13,436. HorizontaL CircvuLatTinc Borers, T. Wood, 
Bristo 


13,437. VerticaL CircuLatinc BorLers, T. Wood, 
Bristol. 


13,438. Propuction of Acips, &c., R. P. Geddes, 
Glasgow. 

13,439. Steam Encorves, J. I. Thornycroft, London. 

13,440. Fiusninc Strencn Traps, &c., Morgan, 
London. 

13,441. Raistnc SuNKEN Suips, T. D. Hollick, London. 

13,442. Garment for Lapy Cyc.ists, 8. Meissner, 
London. 

13,443. Trousers Fastener, J. Neumark, London. 

13,444. Doors, A. J. Boult. —(0. H. Hicks, United 
States.) 

13,445. Evastic Squirts, J. Gage, Liverpool. 

13,446. Pivas for Borvers, J. Linacre and B. Fraser, 
Liverpool. 

13,447. Rairpway Brake Mecuanism, W. Schmid, 
Live 

13,448. Meters for Measurixc Eectricity, F. H. 
Aschner, Liver} ovl. 

13,449. Stays for Dresses, W. P. Thompson.—(F. W. 
Lyon, United States.) 

13,450. Maxine Driers, W. P. Thompson. —(7. 6G. 
Hojer, United States. 

13,451. Preventinc Winpows Ratriinc, J. Jack, 
Glasgow. 

13,452. Batuine Pavitioy, H. 8. Robinson, London. 

13,453. Rockine and Rotatrixe Cuarrs, L. R.C. Lazear, 
London. 

13,454. Lock, J. Osinger, London. 

13,455. Screw Propevuers, P. Y. Alexander, London. 

13,456, SELF-REGISTERING WIND Vane, P. Y. Alexander, 
London. 

13,457. Lapres’ Sipe Sappies, C. B. Leatherby, 

mdon. 

13,458. Temptet, C. J. E. Kinslow, C. A. Jordan, and 
W. Tapp, London. 

18,459. Brakes for Suips, H. I. Gould and J. W. 

mnett, London. 

13,460. Prixtinc Presses, O. Imray. — (The Duplex 
Printing Press Company, United States.) 

13,461. Car Axves, J. H. Watt, London. 

13,462. Cars, A. 8. Tomkins, London. 

13,463. CoupLinc RatLway VEHICLEs, W. A. Green, 
London. 

13,464. Dry or Earts Ciosets, G. V. Poore, London. 

13,465. RarLway Brakes, T. Burgess, Brighton. 

13,466. CLorHes Props, T. Burgess, Brighton. 

13,467. Puttey for Power Transmission, E. Podvin, 


mdon. 

13,468. ReparRinc Punctures in Trres, J. R. Green 
and A. E. Matthews, London. 

13,469. ELtecrric Rartway Sienaxs, F. B. Aspinall, 


London. 
13,470. Firine Guns, Sir A. Noble and A. G. Hadcock, 

ndon. 
13,471. Brusnes for Tomet Pvrposes, J. Martin, 


on. 
— SappLes for Ve Locipepes, C. M. Linley, 
mdon. 

13,473. Stanp Pipes, A. H. V. Newton, London. 

13,474. Macurxes for WasHino Disues, A. Isinger, 
London. 

13,475. Mixtnc Macuryes, A. Keil and A. R. Wester- 
dahl, London. 

13,476. Horse Cotiars, G. D. Ohl, London. 

13,477. ARTIFICIAL Musk, E. Gfeller and The Clayton 
Aniline Company, Ld., London. 

13,478. Extraction of O11, A. W. MacIlwaine and G. 
G. M. Hardingham, London. 

13,479. Hypravtic Lirts and Cranes, F. Glass, 


mdon. 
13,480. Garment Hooks, C. J, Brosnan, London, 





18,481. Waeecs of Venicies, R. W. Thomas, London. 

13,482. Gas, H. H. Lake.—(4. C. Humphreys, United 
States.) 

13,483. Batt Bearinos, H. H. Lake.—-(G. F. Simonds, 
United States.) 

13,484. Eve.er for Boots and SnHogs, A. Mathison, 


mdon. 

—_—, ConsTRUCTING and ARRANGING TiREs, J. Lyle, 

ndon, 

13,486. Srurrine-Boxes, G. H. Hitchcock, London. 

13,487. CenrraL VaLves, J. Hearne and W. J. Strong, 
London. 

ee Saae the Leaves of Books, H. A. Tucker, 

ndon. 

13,489. Bext, B. Zeitchel, London. 

13,490. Lyzectors, P. P. Hogue, London. 

13,491, SEMAPHORE SiGNAL Apparatus, Siemens Bros, 
and Co., Limited.—( Messrs. Siemens and Halske, 
Germany.) 

13,492. Signa Operatina Apparatus, Siemens Bros. 
and Co., Limited.—( Messrs. Siemens and Halske, 
Germany. 

13,493. Biinps, P. 8S. Ryley, London. 

13,494. Casu Recister Recorpinc Mecuanisy, A. H. 
Miller, London. 

13,495. Fire-aLars, F, C. Holmes, London. 

13,496. Music Stanp, F. G. Williamson, London. 

18,497. Siicers for Cucumbers, &c., Twell, 
London. 

12th July, 1893. 

13,498. SELF-apsusTINe Sprine Hanpis, H. Hopkins, 
West Bromwich. 

13,499. Hotpine Canpes, C. F. S. Bilbrough, Burn- 


crana, 

13,500. Toys, W. Britain, London. 

13,501. Pressinc GLASSES TOGETHER, J. G. Sowerby, 
Gateshead-on-Tyne. 

13,502. Miners’ Sarety Lamps, W. Sandbrook, Bir- 
mingham. 

13,503. Bauste Toys for Inrants, A. 8S. Cartwright, 
Birmingham. 

13,504. Bunes for Tanks, J. B. Clive, Birmingham. 

18,505. Extractinc GoLp from Ores, T. F. ‘bour, 


Glasgow. 
13,506. Hats, J. McFarlane and W. B. Edgar, Glasgow. 
13,507. Rance Finpers, &c., A. Barr and W. Stroud, 


Glasgow. 
13,508. Boxes and Packine Cases, J. B. Blenkhorne, 
Sheffield. 
13,509. ENTRENCHING TooLs, M. J. Slater, Sheffield. 
13,510. Concrete and Meta. Eartu Biock, L. Motley, 


13,511. Wepcr for Breakinc Down Coat, R. E. Mellor 
and J. W. Ogden, Sheffield. 

13,512.;CoaL CrackER, T. Hough, Wolverhampton. 

13,513. SecurE News Boarp, W. J. Burton, Yorkshire. 

13,514. GULLY Traps, G. H. Croker, Liverpool. 

13,515. WasH-HAND Stanps, J. W. Furness.—(F. C. 
Wingrave, South Africa.) 

13,516. Heatinc Fiat Irons, W. Plowright and T. 
Bowyer, Salford. 

13,517. Secr-actinc Muces and Twivers, E. Hanhart, 
Manchester. 

13,518. Gas, &c., Enarnes, A. Fiddes and F, A. Fiddes, 
Bristol. 


18,519. Launpry Baskets, J. Bell and R. K. Bell, 
Glasgow. 
13,520. PREVENTING Horses from Runninc Away, N. 


irtz, Glasgow. 
13,521. Pots, J. Y. Johnson.—({F. Kahrs, United 
tates. 
13,522. Picks, &c., E. W. Hodgson, Sheffield. 
13,523. Borer Feepinc Apparatus, J. A. Morris, 
Manchester. 
13,524. Wixpow Sash Fasteners, T. Baker, Bir- 
mingham. 
13,525. Action of Linnwents, G. J. and H. C. Miller, 


London. 
13,526. Heap Co.tars for Horses, J. Goaman, jun., 


ndon. 

13,527. Trres and Riws of VELocIPEDE WHEELS, C. 
Burn, London. 

13,528. VentiLatTinc Harts, C. H. Davies, London. 

13,529. Stipinc Jaw Wrencu, 8. Gasser, London. 

13,530. Hanp Truck, E. 8S. Rayburn, C. A. Bell, and 

. Rayburn, London. 

13,531. Construction of Batioons, &c., L. Hirch, 
London. 

13,532. Cirosrxc Device for Vessets, G. Brandau, 
London. 

13,5338. Sarety Insucatep Cup, C. D'O. Hutchins, 
Middlesex. 

13,534. OVERHEAD Apparatus for TRANSMITTING PowER, 

. Armanni, London. 

13,535. Be_t-sHirTinc Apparatus, L. Armanni, 
London. 

13,536. CycLte WHEE, T. P. Mannock, London. 

13,537. STERILISED CONDENSED MILK, A. Fijelstrup, 

ndon. 

13,538. Pencit Cases, R. Zoll, London. 

13,539. BicycLes, W. Lightwood, Birmingham. 

13,540. ADVERTISING, E. Whitworth, London. 

13,541- BicycLes, W. Bevans, London. 

13,542. Lire Bexts, H. J. Thomas, Liverpool. 

13,543. Cuimney Cow.s, R. H. Quine, Manchester. 

13,544. Steam Enoines, J. H. Eickershoff, Liverpool. 

13,545. ATTACHING RUBBER Tires to WHEELS, A. A. 

Burton, London. 

13,546. Hugs, H. E. Moebus, London. 

13,547. WHEELs for VeLocirepes, J. B. Dunlop, jun., 
London. 

13,58. Removinc Hanks from Ree s, P. J. Livsey.— 
(A. Guettler, Norway.) 

13,549. Lusricatinc Pivots, P. J. Livsey.—(/. Guettler, 
Norway.) 

gaged Sroprers for Botries, C. H. Gray, 

mdon. 

13,551. ARomaTic Amipo Compounps, H. E. Newton. 
+The Farbentabriken vormals F. Bayer and Co., 
Germany.) 

13,552. ELecrric Arc Lamps, A. D. and F. M. Lewis, 
London. 

13,553. Foiprne Bicyc ie, J. Richez, London. 

13,554. Sarge, W. B. Field.(Sir S. Lakeman—Mazhar 
Pasha—Bulgaria.) 

13,555. Tires, W. Gowlland, London. 

13,556. VELOocIPEDES, C. de Nottbeck, London. 

13,557. Destroyinc Germs, H. N. Lay and W. F. Bower, 
London. 

13,558. ManuracTURING Leap Picments, H. R. Gregory, 


mdon. 

13,559. Scspenpinc Cvrtain Rops, &c., P. Fowler, 
ndon. 

13,560. FLower Howper, F. Kulhanek and M. Grun- 


Ww ndon. 

13,561. ’WixDING Wert Tureap, A. G. Brookes.—(F. F. 
Hodges, United States.) 

13,562. AERIAL FLOATING ADVERTISEMENTS, A. Swales, 


ndon. 
13,563. Bottinc Gates for Crossines, J. M. Fisher, 


ndon. 

13,564. GorreRED Fasrics, J. Y. Johnson.—(Z. and A. 
Merle, France.) 

13,565. BREECH-LOADING SMALL-ARMs, J. Y. Johnson. 
—(A. V. P. M. Berthier, France.) 

13,566. PReveNTING and Removine Deposits in STEAM 
Generators, J. Y. Johnson.—(J. P. Serve, France.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


496.511. Rotary Currer ror Makino SimiLar 
Teeth, U., F. L., and H. EB. Elerhardt, Newark, N.J. 
—Filed Apru 1st, 1892. 

Claim.—(1) A series of annular shaping cutters 
adapted for cutting simultaneously two or more teeth 
of similar shape by a single transverse movement 
across the rim of a circular blank, the cutting faces of 
the several cutters being inclined in the same direc- 


tion and at the same angle toa oof ee 
set forth. (2 


curve 
with the periphery of a given blank, as 








Aspindle provided with a gang of detachable annular 
shaping cutters, and with means for clamping the 
cutters upon the spindle, the cutters being adapted 
for cutting simultaneously two or more teeth of 
similar shape by a single transverse movement across 





LORNA SAV 


the rim of a circular blank, and being formed with 
similar symmetrical faces, and such faces having their 
axial lines all inclined at the same angle to a curve 
corresponding with the periphery of a given blank, as 
set forth. (3) The combination, with a spindle. of a 
gang of detachable annular shaping cutters havin; 

similar symmetrical faces with their axial lines all 
inclined at the same angle to a curve corresponding 
with the periphery of a given blank, and a series of 
detachable topping cutters arranged between the said 
shaping cutters, with means for clamping the shapi 


———__., 


or cone pulley on the pivoted frame and a similar 
pulley upon the power machine, and a device for 
varying the tension of said last-named belt, to vary 
the speed of the power engine. 


496,614, Ficrer, X. V. R. Lansingh, Chicago, 1i,~ 
Filed August 2th, 1892. 

Claim.-- In a filter, the combination of a filtering 
tube formed of rous stone, a supplementary 
cylinder formed oi paren stone surrounding the 
tube and in contact therewith at several places in 
longitudinal direction for strengthening the tube 
against internal pressure and forming a space for 








filtering material, an inclos'‘ng cover forming 4 
filtered water chamber around the whole, a supply 
pipe introducing water into the interior of the 
filtering tube, a discharge pipe leading from the 
interior of the filtering tube, and a discharge faucet 
leading from the filtered water chamber, substantially 
as described. 
496,637. Gun, J. H. Brown, New York, N.Y.—Filed 
July 7th, 1891. 

Claim.—A gun having its core or body provided on 

its exterior with a succession of seats separated by 





cutters and topping cutters together upon the spindle, 
the whole being adapted to simult ly shape, 
and finish the to of, a series of similar teeth in a 
blank of circular form, substantially as set forth. 


496,552. OsciLLatinc VALVE For Enornes, J. Check, 
Plattsmouth, Nebr.—Filed November 29th, 1892. 

Claim.—1) In an oscillating balance steam valve, 
the combination of a sectional cylindrical valve casing, 
having upper and lower inwardly projecting wear 
faces, lower parallel steam ports, and an exhaust 
pocket at one end of the same, and a hollow oscillating 
valve, provided with projecting bearing faces contact- 
ing with the wear faces of the casing and having a 
Single live steam port extending longitudinally 
thereof, substantially as set forth. (2) The combina- 








tion of a cylindrical valve casing having opposite 
inner side grooves and a side slot leading into one of 
the grooves, the oscillating valve, the vibrating valve 
stem working in said slot and secured at its inner end 
to one side of the valve, a curved sliding closing strip 
mounted on said valve stem and working in one of 
said inner side grooves over said slot, and a sprin 
arranged on the valve stem between the valve | 
said strip, substantially as set forth. 


496,601. Process or Makino SprraL_y CorruGaTED 
Sueer Meta Boptes, W. Edge, Brooklyn, N.Y.— 
Filed November 16th, 1891. 

Claim, — The improvement in the art of making 
spirally corrugated sheet metal bodies, which consists 
in subjecting the ciosed part of a cup-shaped blank 
to the action of dies by which spiral corrugations are 


LA 


imparted to the same; secondly, subjecting the 
cylindrical portion of the blank to the action of dies 
so as to continue the corrugations over the cylindrical 
portion of the blank ; and wee reducing the open 
end of the cylindrical portion of the blank by suitable 
compressing dies, substantially as set forth. 


496,567. Uritisinc ELectric Motors FoR OPERATING 
MacHINERY, C. Hoffmann and E. Richter, Berlin, 
Germany.—Filed November 7th, 1892. 

Claim.—(i) The combination with a power machine, 
of an electric motor and frictional transmission gear, 
the motor being movable in its relation to the power 
machine to modify the transmission gear and thereby 
vary the speed of the power machine without varying 
the speed of the electric motor. (2) The combination 














with a power machine, of a peers platform, an 
electric motor mounted upon said platform, a pivoted 
frame carrying a band wheel and uated or cone 
pulley, a belt in between the band wheel and 





e! motor, a belt interposed between the graduated 








abutments and having the taper of the gun and 
layers of wire wound on said seats, an outer or longer 
layer of wire being arranged continuously over a 
shorter inner layer and over the taper seat adjacent 
thereto, substantially as set forth. 


496,699, Drepainc Apparatus, J. B. Quinn, New 
Orleans, La.—Filed November Vth, 1892, 

Claim.—{1) A dredging a — comprising a 
suitable support, and a laterally swinging excavating 
wheel hinged to said support, and means for adjusting 
the wheel at any desired angle to the support, substan. 
tially as set forth. (2) A dredging apparatus, compris- 
ing a revoluble wheel hinged toa support and provided 
with a driving band, a ape ed of spaced peripheral 
excavating buckets, and a plurality of cells arranged 
within and concentric with the buckets, the cells 
having a common bottom with an inboard inclination, 
substantially as described. (3) A dredging apparatus, 
comprising a swinging frame hinged to a support, an 
excavating wheel journalled transversely in the frame 


[ 496699] 

















and provided with peripheral excavating buckets and 
discharging cells arranged concentric with the buckets, 
a driving band produced on one side of the wheel, a 
driving drum connected with a source of power, a 
driving cable connecting the drum and the band of the 
wheel, and an adjustable tension device to control the 
tension of the cable, substantially as described. (4) 
The combination of the support, the swinging frame 
hinged thereon, and the excavating wheel having one 
end of its axle journalled in the free side of the frame 
and the other end of the axle journalled in a pendant 
hanger hinged to the support, substantially as de- 
scribed. 


496,801, Exvecrrica Testinc Outrit For CaBLes, 
&c., E. W. Stevenson, New York, N.Y.—Filed 
September lat, 1892. : 

Claim.—{1) Electrical testing apparatus consisting 
of two independent testing boxes substantially of the 
nature herein set out, in combination with a frame to 
which the said boxes are detachably secured at a dis- 
tance apart, and a tripod or portable support by which 
the frame is supported at a distance above the ground. 

(2) As a new article of manufacture, a portable testing 

apparatus consisting of an adjustable support adapted 

to irregular ground, a frame adjustably secured upon 
said support, and two co-operative sets of electrical 
testing instruments for use in connection with the 
testing of cables for capacity or insulation carried by 
said frame, one at each end thereof, and means to level 


[ 49680! ] 








said testing instruments without disturbing the sup 
port, substantially as set out. (8) Electrical testing 
apparatus consisting of two independent testing 
instruments substantially of the nature herein set 
out, in combination with a frame to which the said 
a Sool aaa ——— < a —s. 
apart, and a or portable support by which the 
frame is a at a distance above the ground. 
(4) Electrical testing apparatus consisting of two 
independent testing instruments substantially of the 
nature herein set out, in combination with a frame to 
wae the rod a wieed ee: arn Celnehaney eee 4 
a distance a) 7 or e support by whic. 

the frame is su data tance above the ground, 
and a levelling joint between the tripod and frame 
whereby the latter may be readily levelled after the 
apparatus is set up. 
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| | 
E INTERNATIONAL MARITIME CONGRESS, waters and sea defences in Italy, by Chev. Luiggi; the | is no trace of any new banks or channels. The only 
TH ' breakwater and harbour of Middelgrunden, by Captain | alteration that appears to be taking place is the travel of* 





As already mentioned in our last number, the second 
eting of the International Maritime Congress was held 
ae Institution of Civil Engineers last week. The 
objects of this Congress are the bringing together, from 
yarious Pp 


interested ; . 
pe maritime works, the working and maintenance of 


docks, and the construction of ships, and the machinery 
and appliances for moving and loading and unloading 
them ; also the reading and discussion of papers on these 
and other matters relating to the promotion and security 
of maritime traffic and commerce. The Congress also 


arts of the world, of engineers and others | 
in the construction of harbours and docks and | 


affords an opportunity of visiting seaports and shipbuild- | 


s under more favourable circumstances than at 


ing yard . ro 
. The first meeting of this Congress was held 


other times. 


at Paris in 1889, when twenty-two papers were read, | 
and the most important seaports on the northern | 
and western coasts of France, were visited. This meet- 


ing was attended by members from most of the countries 
of Europe, as well as by delegates from North and South 
America. At the close of the meeting it was determined 
to make the Congress 

rmanent, by the ap- 
ointment of an inter- 
national commission, with 
its headquarters at Paris, 
comprising | representa- 
tives of thirteen Euro- 
nyean nations, which was 


entrusted with the 
arrangement of future 
meetings. This com- 


mission agreed that the 
next meeting should be 
held in London this year. 

Principally through the 
agency and exertions of 
Mr. Vernon Harcourt, 
whois the member of the 
Commission for this 
country, the meeting in 
London, under the presi- 
dency of Lord Brassey, 
has been brought to a 
very successful conclu- 
sion. The intimate ac- 
quaintance which Mr, 
Vernon Harcourt has with 
the principal engineers of 
the Continent and his 
knowledge of the French 
language have rendered 
him a very popular and 
useful vice - president. 
Forty-three papers on 
various subjects were con- 
tributed, of which twenty- 
six were by the foreign 
members. The subjects 
embraced were  break- 
waters and sea defences ; 
docks and their equip- 
ment; the construction 
and maintenance of ports 
on sandy coasts ;_light- 
houses, harbour lights, 
buoys, and fog signals; 
ocean passenger ships ; 
the transport of oil in 
tank steamers; and the 
construction of dredging 
machinery. The Lord 
Mayor gave a reception 
to all the members of 
the Congress and their 
lady friends at the 
Mansion House on Thurs- 
day, and Lord Brassey 
also gave an “* At Home” 
at his house in Park-lane 
on Friday evening. At 
the conclusion of the 
meetings a large party 
was conveyed by steamer 
down the Thames on a 
visit of inspection to 
the different docks, 
and was entertained at 









THE GREAT FERRIS WHEEL AT THE CHICAGO 


luncheon on board one of the steamers of the Peninsular 


and Oriental Steam Navigation Company. Subsequent 
excursions were made to Liverpool and the Manchester 
Ship Canal, to the Tyne and the Clyde, and other ports. 
It may be as well to mention, that besides this Maritime 
Congress there is also an International Congress which is 
more particularly charged with matters of inland naviga- 
tion, and includes in its discussions matters relating both to 
the commercial as well as to the engineering side of the 
question. This Congress meets every two years, and 
meetings have been held at Frankfort, Brussels, Man- 
chester, and Paris. The question of amalgamating the 
two into one organisation was discussed at the meeting 
recently held, but for reasons best known to the Com- 
mission, it has decided otherwise. To those who are not 
acquainted with these reasons, the fact of having two 
organisations for holding congresses so intimately con- 
nected, and at which the same persons to a very large 
extent attend, appears to be a waste of energy and 
money, and as imposing too much on the hospitality and 
time of those who have shown themselves hitherto willing 
to do all they can to make the attendance of the members 
at their respective centres both pleasant and profitable. 

It is not possible with the space at our disposal to deal 
at any great lergt with the papers which were read. 
The first subject. embraced papers by Baron Quinetto de 
Rochmont on the construction of breakwaters ; on break- 





Hansen ; those of Copenhagen, by Herr Moller; also on 


the harbour and ferries system of Denmark, by A. E. | 
Carey ; the port of Calais, by A. Charquéraud ; the port | 


of Dunkirk, by P. Joly ; the lengthening of Leghorn Dry 
Dock, by T. Inglese; the docks of Bordeaux, by 
Crayhay de Franchimont ; of Antwerp, by G. A. Rayers ; | 
the port of Havre, by H. Vetilart ; the docks of London, | 
by R. Carr and I’. E. Duckham; the Commercial Docks, 
by J. A. MeConnochie ; Newport Alexandra Dock, by W. 
S. Smyth; ports on sandy coasts, by V. E. Timonoff, and 
by P. Demery ; the tide entrance of the port of Venice, 
by C. Spadon; Theodosic Harbour Works, M. Brandt; | 
La Guiara Harbour, A. E. Carey; monolithic construc. | 
tion of sea works, W. R. Kinniple ; mortar in sea works, | 
R. Feret; equipment and hydraulic installation at | 
Marseilles, A. Guerard ; and at Genoa, by L. Luiggi. In | 
connection with the same _ subject also was a 
paper by A. G. Lyster, on the dredging of the Mersey 
Bar, and by A. Blechynden on the sand pump | 
dredger now in use there; on rock dredging at Palermo, | 
M.Cimmio. The papers on lighthouses included recent | 
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improvement in lighthouses, by D. A. Stevenson; 
efficiency of gigantic lighthouse apparatus compared with 
the electric light, by D. W. Gatto; lighting and light 
dues in the Red Sea, by Commander Hodgkinson, R.N.; 
compressed air fog signals ; ship signal lights, J. Kenward; 
instantaneous flashes, A. Blondel ; method of calculating 
luminous power, M. Bourdelles; the adoption of a 
numerical system of lighting harbours and estuaries, 
W. T. Douglas; harbour lights, buoys, and beacons in 
Italy, D. Gatto; researches as to continuous and alter- 
nate electrical currents for lighthouse purposes, A. 
Blondel. On the subject of shipbuilding, papers were 
read by Professor Biles, on ocean passenger ships; on 
steam communication with the Continent, by A. E. 
Seaton; transport of oil in tanks, J. Flannery; marine 
boiler construction, C. E. Stromeyer; shipowners and 
shipbuilders in their technical relationships, A. Denny. 
The paper by M. P. De Mey is one of special interest, 
as giving facts bearing on the dredging which is now 
going on at the Bar of the Mersey. It is stated in the 
paper as the result of long-continued observation, that the 
contour of the bed of the sea, and of the sandbanks and 
channels on the coast of Flanders, show a great degree of 
permanence, the contour line of 20m. in depth which limits 
it on the sea-side, having preserved approximately the 
same position from the commencementof the century. The 
shoals and channels are almost in the same sites, and there 
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the sand north-eastwards, or in the same direction as the 
set of the flood current. Thus the Stroom bank opposite 
the coast of Ostend, which extends from Middel Kerke to 
Breedene and separates the great from the small road- 
stead of Ostend, has gradually been progressing east- 
wards, having gained about 23 miles in length since the 
beginning of the present century, and thus blocking up 
the approach to Ostend. This sandbank is comprised 
within two deeps, having a steep slope on the inner side, 
and a more gentle inclination on the sea side, its general 
direction differing little from that of the tidal currents. The 
sand on the outer side disturbed by the waves is carried by 
the flood current and deposited in the deep water at the end 
of the bank, where it is precipitated and remains. To 
obtain better access to the port, a channel 2000ft. wide 
and 16ft. deep at low water has been opened out by 
suction dredgers through this bank to the west of 
Ostend. The works were commenced in March, 1890, 
and stopped in October, 1891, when the intended depth 
was obtained, and up to the present time has remained 
practically thesame. The total quantity of sand removed 
and transported a dis- 
tance of about three 
miles was 825,000 cubic 
yards, at a cost of about 
3°08d. per yard. This 
result has been so satis- 
factory, that it is now 
proposed to dredge a deep 
water channel at the east 
end of the bank. It is 
calculated that the rate of 
deposit of the sand at the 
end of the bank does not 
exceed from 130,000 to 
200,000 cubic yards a 
year, and the author con- 
tends that it is certainly 
better and more practical 
to accomplish this work 
by dredging at a com- 
paratively small cost than 
by attempting tocarry out 
any extensive system of 
piers, or artificial road- 
steads, the cost of which 
would be very great and 
the success doubtful. 
The use of _ suction 
dredgers has now placed 
at the disposal of the 
marine engineer an econ- 
omical means of improv- 
ing the entrances to 
harbours and rivers, and 
enables improvements to 
be carried out which 
formerly were impractic- 
able on account of the 
cost. The application of 
dredgers has shown that 
the deposit of sand at 
the entrances to harbours 
and round pierheads is 
much less rapid than was 
supposed. ‘Therefore, in 
removing the deposits by 
their means, and trans- 
porting them to places 
where they cause no in- 
convenience, a rational 
and final solution is 
obtained. As the result 
of experience gained at 
Ostend and other ports 
on the coast of Flanders 
and France, the author of 
this paper is of opinion 
that dredging gives much 
better and more certain 
results than sluicing, and 
that at the price the 
work can now be carried 
out, dredging is a more 
economical process than 
sluicing. 

The paper on the ferry 
system of Denmark, by 
Mr. Carey, gives scme interesting details as to the 
manner in which communication is kept up between 
Copenhagen and the islands of the Kattegat and the 
mainland. For this purpose a number of ferries have 
been established, the railway coaches being carried ty 
steamers between the termini. During the winter the 
channels are frozen over for several weeks, and during 
such times an irregular communication is maintained by 
ice-breakers. This irregularity in the traffic injuriously 
affects the disposal of the produce of the country, 
especially butter, one of the staple commodities. Hence 
various schemes have been proposed for connecting 
Copenhagen with Esbjerg by a tunnel, so that uninter- 
rupted communication may be kept up with England, 
there being a regular service between this port and 
Harwich. The ferry boats now in use carry from five to 
sixteen wagons, according to their size, and cost frcm 
£9000 to £38,000, the latter being for a double gauge. 
The last constructed screw ferry ice-breaking boat cost 
£27,600. Transport in winter by ice-breakers or by 
steamers following in their wake is so precarious and 
unreliable, that it is customary to carry many days’ 
provisions in case the vessels become ice-locked. 

The paper on the La Guaira Harbour Works at Vene- 
zuela led to an interesting discussion as to the use cf 
bags for depositing concrete for the foundation of piers. 
One of the great difficulties experienced during the con- 
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struction of these works was the incessant cresting surf 
searching along the coast, consisting of unbroken green 
rollers until they touched the bottom and broke into surf, 
and also to the long fetch of sea and the great depth of 
the water. The work of constructing the breakwater was 
commenced by depositing concrete in bags deposited 
from tipping boxes, the size of the sack blocks on the 
works near the shore being 12 tons. As the work rose 
within 8ft. or 10ft. of water level, these sack blocks were 
persistently carried away, even although two, and in 
some eases three thicknesses of jute canvas were 
employed. After many interruptions and much loss of 
concrete, stone was eventually tipped along the edge 
of the wall as it progressed, to form a foreshore slope or 
toe upon its sea frontage. These stones formed a slo 
of 15 deg., and ran out into deep water. Where the 
depth of water permitted, the breakwater was built 
of sack blocks of concrete of large dimensions capped in 
mass concrete, the lower tiers of sack blocks within about 
18ft. below water-level having a weight of 160 tons. The 
hopper barges used in depositing these foundation blocks 
were so designed as to draw 6ft. The length of the bags 
was 48ft., which when deposited in the river stretched to 
54ft. The next series of bags, which brought the struc- 
ture up to a level of 8ft. to 10ft. below water-line, were 
of about 130 tons. These bags were 40ft. long, 
and stretched to 46ft. when deposited. To com- 
plete the concrete reef up to water-level, a tipping 
depositor running on six lines of rails was used, carrying 
a sack block of seventy tons, the blocks being slid from 
the depositor on the top of those already deposited by 
the barges. The rest of the structure was built in mass 
concrete. 

The papers on the Docks of London are chiefly his- 
torical and descriptive. The paper on the Alexandra 
Dock at Newport gave rise to a discussion as to the use 
of sloping sides for docks as carried out in the new 
dock. In docks where the imports and exports are of 
various character, the system was universally condemned. 
For docks, however, principally used for the export 
of coal it was claimed that this system was not only 
economical in first cost, but also gave accommodation for 
a larger amount of shipping per foot of quay space. Mr. 
Wolfe Barry explained that, at the Barry Docks, the 
portion devoted to coal shipping had been built with 
sloping sides, the coal tips being placed on projections 
having vertical faces. The vessels by this means are 
able to overlap each other, and can be worked fore and 
aft, so as to bring the different hatchways under the coal- 
tip, while occupying only half the quay space that would 
be required if the whole side of the dock had been made 
vertical and the tips placed on the quay. He further 
stated that the system had answered well, and gave satis- 
faction both to the shippers and the owners of the vessels 
as lending itself to convenience and quick despatch. 

As regards the equipment of docks, the testimony of 
the writers of the papers and those who took part in the 
discussion was distinctly in favour of floating cranes for 
lifting heavy weights, as being much more adaptable and 
convenient than those fixed on the quays. At Marseilles 
the floating apparatus, consisting of several 2-ton cranes, 
a floating grain elevator, and steam masting shears of 
25 to 60 tons, belong to private companies, who have 
concessions from the Government to work them at fixed 
rates. In this paper the fact is mentioned that the 
steamers belonging to the Messageries Maritime are so 
crowded in the basin of La Joliette, which they use in 
preference to moving their business to the newer dock, 
that they have to discharge end on to the quay. A traffic 
of more than 1000 tons per annum is thus handled in 
each lineal metre of quay, and the company pay for the 
quay a rent of 18f. per square metre a year. Inthe north 
basin, where the ships are placed alongside the quay, the 
same company would require for ten ships 1200 metres of 
quay. 

In the paper on the Antwerp Docks a description is 
given of the arrangements for working the oil traffic, 
which at this port assumes very large dimensions, the 
quantity in 1891 amounting to over 800,000 barrels, 
of which 536,354 came from America and 264,000 from 
Russia. At Genoa, although hydraulic machinery is 
used for working the cranes and capstans, yet the coal, 
which forms 60 per cent. of the traffic, is still discharged 
by baskets carried on men’s shoulders. It is observed by 
the author of the paper on the hydraulic installation at this 
port,that as an industrial concern the hydraulic installation, 
the charges for which just about cover the working ex- 
penses, cannot be said to be lucrative, but by the use of the 
cranes the traffic in some parts of the harbour has been 
almost doubled, and from this arises the advantage that 
while the commercial traffic of the port and the con- 
veniences which it affords for ships are increasing, the 
necessity of constructing new and costly quays is delayed. 

The paper by Mr. Stevenson on Lighthouses, is 
chiefly descriptive of the works which have been carried 
out for improving the lights on our coasts. The paper, 
however, scarcely gives sufficient credit to the share which 
the engineers of the Trinity House have had in this result. 
The description of the burners which Sir James Douglas 
has brought to such great perfection is dismissed in a 
few words. As pointed out by Mr. Wigham and other 
speakers, the perfection of these burners has been of the 
very highest value. The intensity of light, whether ob- 
tained from oil or gas, by these burners, enables the same 
effect to be obtained with lenses of much less power than 
those formerly used, either diminishing the cost very con- 
siderably, or affording a much more powerful light at the 
same cost. The relative value of gas and oil and the 
electric light naturally formed the chief topic of dis- 
cussion. When the experiments were carried out at the 
North Foreland, neither the electric light nor its applica- 
tion to lighthouses had been carried to the state of 
perfection to which it has now obtained. The results 
of the experiments carried out by the Commission, while 
unhesitatingly giving the preference to the electric light 
for its efficiency in ordinary weather, cast doubts on its 
superiority in foggy weather. Further experience, 








however, tends to show its superiority even in foggy 
weather, not only on account of the retlection which the 
light throws upwards on the sky, but for its pene- 
trating powers Secieentalte. Mr. Wigham stated that 
he considered it so desirable that the difference of 
opinion which now exists on this subject should be 
settled, that he had offered to the Irish Lighthouse 
authorities to carry out at his own expense a series of 
experiments on lights to be fixed in Dublin Bay, a state- 
ment which was warmly applauded by the Section. The 
subject of lights for harbours and entrances was brought 
forward in a paper by Mr. W. T. Douglas, in which he 
advocates the use of a system having a numerical basis, 
this result to be obtained by an automatic transmission of 
numbers at stated periods on the optical apparatus bymeans 
of a single flash or group of flashes, all of equal period. 
Attention was directed * Mr. Wheeler to the use of a 
leading lights for giving access in the dark along the 
channels of estuaries and rivers, and the great advantage 
such a system would be if carried out in an economical 
manner as detailed in the description of river and har- 
bour lights in the paper by him on ‘“ The Buoying and 
Lighting of Tidal Channels,” which appeared in THE 
ENGINEER of April 8th and 29th. Captain Heath bore 
strong testimony to the advantages arising from the use 
of leading lights for this purpose, from his experience of 
the lighting on the coast of Queensland, where it had 
been extensively carried out with the most satisfactory 
results. The increasing use of steam for small coasters 
and for fishing trawlers necessitates the lighting of the 
channels of small harbours, the revenues of which do not 
allow of any expensive system, whether of gas buoys or 
otherwise, but which might be accomplished at a cost 
within the means available by the manner described in 
the papers referred to. 








THE CHICAGO EXHIBITION.—THE FERRIS 
WHEEL. 
(From our Special Commissioner.) 


JUNE 22nd, 1893. 

Iris not often that the ‘‘ side-shows” of a big exposition 
contain anything of engineering interest. But the 
Midway Plaisance contains at least one exhibit well 
worthy of the attention of the constructional engineer. 
It is the monster wheel of 250ft. in diameter, resting on 
a horizontal axis 135ft. above ground level, built by Mr. 
Ferris. Mr. Ferris is a civil engineer, and conceived the 
idea of building this wheel eighteen months ago. The 
novelty is in the enormous size of the wheel; similar 
wheels of small size have been much “used” at fairs 
in this country. Mr. Ferris found at first that people 
did not believe in the possibility of building so large a 
wheel so that it would be safe, and so that it could be 
rotated with practicable ease. But after many months 
he at last got his company formed and his capital 
subscribed. The next difficulty was to obtain the 
necessary concession of ground on which to build the 
wheel within the limits of the exhibition. This was 
refused to him for a long time, but by dint of persistence 
he finally succeed in persuading the directorate that his 
project was a safe one. His work, thus delayed, was 
not begun until after the beginning of this year, and yester- 
day, 21st June, for the first time, the wheel carried a 
crowd of over 1300 people to the height of 260ft. above 
the ground. Mr. Ferris was happy, and exhibited his 
happiness to the crowd by means of a short speech very 
much to the point. 

The wheel is 250ft. in diameter and 25ft. wide. It is 
built round a horizontal shaft 45ft. long and 32in. in 
diameter, whose two end journals are 30in. diameter and 
about 4ft. long. This shaft is a steel forging. It runs in 
heavy cast iron bearings bolted each to the top of a 
quadrilateral iron-frame pyramid, the base of which is 
50ft. parallel to the axle, and about 35ft. parallel to the 
plane of the wheel. The four main struts of each of 
these frames are well braced together throughout their 
height, and bounded together at the base by heavy plate- 
iron arched girders. Each of the four feet is well tied 
down to a mass of concrete 20ft. deep, and of horizontal 
surface 20ft. by 20ft.—see outline sketch on page 83. 

There are thirty-six spokes to the wheel, and at the end 
of each spoke hangs by means of two pins—co-axial, one 
at each side—5}in. in diameter, a large car, the upper 
two-thirds of the height of whose walls are completely 
formed of large glass windows, allowing of an uninter- 
rupted view in all directions. The cars are 24ft. long 
parallel to the wheel shaft, by 13ft. wide outside, the 
depth being 10ft. at the centre. They contain each thirty- 
eight seats in four rows, the two outside rows containing 
ten seats each, and the inner rows nine each; the inner 
seats being placed midway between the outer ones, so as 
to give as good a view as possible. Thus the total seating 
capacity of the wheel is 36 x 38 = 1368 persons, which at 
50 cents a-head gives an income of 684 dols., or £137 per 
trip. To the “full trip” two revolutions are allowed, 
and as each will occupy about twenty minutes, the above 
earning capacity is £137 in forty minutes, or £205 per 
hour. The wheel is driven at a rate which would com- 
my the revolution in between nine and ten minutes ; 

ut there are six stoppages per revolution, to allow 
passengers to get out and into the cars. Six cars are 
unloaded and loaded at a time, there being provided 
twelve platforms at the proper six different heights for the 
six lowest cars. Six of these platforms are for entrance 
to the cars, and are placed at one side of the wheel; the 
six others at the other side are for exit. The wheel moves 
with wonderful ease and quietness, and the exactitude 
with which the engineman stops the wheel, so as to bring 
the car doors precisely to the level of the platforms, is 
admirable ; indeed, it is surprising that this can be done 
with so much accuracy as it is actually done, because the 
mere possibility of it proves exact equality in the spacing 
of the cars all round. ‘. 

The wheel-rim on which these cars are hung is, of 
course, double, The clear width between the two sides 
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rim-crowns is a hollow box _ made up of two Bide 

e oute 


plate webs, connected on r circumference to 5 
peripheral plate by 4in. by 4in. angles, and stiffened o, 
the inner edges also by 4in. by 4in. angles; the inner 
edges being bound across by diagonal bracing of shor 
strips of flat iron. On the outside of this is bolte 
in segments, the huge circular cast iron spur rack, by 
which the whole is driven. The accompanying sketch 
gives the section of this outer rim and cog-rack. 
About 85ft. inside thiy 
inane =. with therefore a diameter 


= _ : of 180ft., is placed anothe, 
“T ‘lela pair of similar rims of 
; smaller section — gboyt 
k 12in. by 15in.—and thi 
is strongly braced to the 
outer pair, these foy, 
i together with their peri. 
‘ heral and __ transyerge 
racing forming in fact g 
=y circular framed girder 
i. 20ft. deep. The inne 
pair are connected trans. 
versely together at each 
of the thirty-six spokes 
by a flanged plate girder 
of section about Qin, by 
Yin. The spokes running 
between the inner and 
outer rims are the struts 
of this 20ft. deep girder, and are stiff built up 
members. The radial bays thus formed are braced by 
diagonal tiesofsquareiron. The struts againare connected 
in pairs across the wheel bysimilar 9in. by Yin. girders, at 
a radial distance from the outer rims sufficient to allow 
the passage of the cars when they are at the top and are 
hanging inwards towards the centre of the wheel, namely, 
about 12ft. Between the pairs of transverse girders lig 
the diagonal wind-bracing of square iron bars. 

The whole of this stiff girder-wheel structure is hung 
from the central shaft by tension spokesonly. These are 
of round iron, and are in number 386 pairs at each side, or 
144 in all. I have not had an opportunity to measure 
the diameter of the iron, but it seemed to be 14in. or 2in, 
only. It has evidently been discovered that the sag 
of these radial tie-rods when they come into the horizontal 
position is too great because an attempt has been made to 
truss up every second pair by an odd sort of light wire 
trussing, which does not seem very successful because the 
trussed rods sag at present about as much as the un- 
trussed ones. Indeed, throughout the whole structure 
an excessive amount of sag appears on all or most of the 
tie-braces, and it would appear desirable to tighten them 
up somewhat more before the wheel is exposed to any 
severe gale. These radial tie-rods are pinned to large 
built-up hubs upon the main shaft. 

The whole is driven at the under side by a chain pass. 
ing over two 9ft. diameter chain wheels, one of which is 
driven, while the other performs only the function of 
keeping the chain stretched. The chain gears with the 
cogs on the 250ft. wheel throughout a length equal to the 
centre distance apart of these two chain-wheels, namely, 
16ft. This length of chain is supported so as to run ina 
true circular arc, and thus accurately fit the large wheel, 
by an iron trough or platform, on which it runs by rollers, 
two rollers being mounted on each of the chain-pins. It 
is by these rollers that the chain gears with the driving- 
wheel, the cogs on which are double; that is, each cog 
has its mid-length cut away, so as to leave a central gap 
for the passage of the cog of the 250ft. wheel. The 
rollers diminish effectively the gearing friction between 
chain and driving-wheel. ‘Ihe gear between the chain 
and the single cogs on the 250ft. wheel—a section of one 
of which cogs is shown in the above sketch—is by the 
chain pin. This pin is 5}in. diameter, and its bearing 
length is 10in., its length over the outsides of the rollers, 
each of which is 2in. wide by 10in. diameter, being 14in. 
The double cogs on the driving wheel are each 3fin. thick, 
this wheel and the rack being of cast iron. The pitch of this 
gearing is 24in., and the links of the chain are forged steel. 

This driving wheel is mounted on an 18in. diameter 
shaft, whole bearing plummer blocks are bolted down to 
steel girders, which again are heavily bolted to a massive 
concrete foundation. Counting the engine crank shaft as 
the first shaft, the above is the fourth shaft in the driv- 
ing gear, this being a treble gear. The first pair are 
helical spur wheels, 20in. wide inside shrouds; the two 
others are ordinary spur pinions and wheels, the pair on 
the third and fourth shaft being 28in. wide inside pinion 
shrouds with 6in. pitch, and the wheel being 10ft. in dia- 
meter. On the third shaft is keyed the brake-wheel. It 
is a plain band brake operated by a Westinghouse air 
brake, using air at 601b. per square inch. 

The engines are built by Wm. Tod and Co., Youngstown, 
Ohio. here are two similar simple high-pressure 
cylinders, horizontal, and placed side by side, 30in. dia- 
meter by 48in. stroke, with piston-valves, and driving by 
disc cranks. The valves are driven by an prdinary 
Stephenson reversing link motion, there being, however, 
steam reversing gear so that the engineman has the engine 
very completely under his control. The steam pressure 
used is 1101b. The crank shaft, and iron forging, is 20in. 
diameter, with 18in. journals. 

The highest point of vision is 258ft., and of the wheel 
264ft. The total weight of the wheel and cars is 2100 
tons, and the total weight of people per trip not more 
than 150 tons. The weight of the wheel levers and 
machinery is 430 tons, and of the forged steel shaft and 
spider 70} tons. . 

As already mentioned, the motion of the wheel is very 
smooth and noiseless, and that of the cars exceedingly 
comfortable, at least in non-windy weather. The view 
obtained of the Exhibition grounds and buildings, and of 
the whole of the southern half of Chicago, including 
Washington Park with its pretty lakes, is a magnificent 
one, and is very well worth the 50c¢. charged for the trip, 
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HASTINGS FORESHORE PROTECTION WORKS.* 
By Mr. A. HaveLock Casz, A.M.I.C.E. 
(Concluded from page 36.) 


As will be seen from the general plan and Fig. 27, the new | 


groyne No, 2 was laid out at the same angle with the shore 
line as that of the old timber structure which it was to super- 
sede, this angle having been found to be the most suitable for 
collecting the beach. It is 6ft. higher than was the old 
timber groyne, and its extreme end is 210ft. turther seawards, 


F 19 iS 
Cross section of revetment on line D.D. 


g , 
Cross section of revetment on line C.C. 
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face of the tank wall. Its face has a batter of 3in. to the foot, 
| corresponding with the sides of the groyne. Instead of allowing 
this revetment to run straight through to meet the groyne at its 
| root, it was taken round with a curve of 150ft. radius. By this 
means the heavy seas which come rolling in along the eastern side 
| are deflected round upon themselves, and their forces are thus 
| neutralised to a large extent without being expended upon the face 
| of the revetment. 
to be seen, and is worth noticing. At the toe of this curved por- 
tion of the work a concrete apron, pitched over the surface with 


s. 
Fig. 18 Fig 7 . 
Cross section of revetment oz line B.B. 
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top—7ft. above H.W.0.S.T.—is finished off with granite cope 
stones lft. 6in. deen, bonded down into the mass-work at intervals 
with others 2ft. 6in. deep—Figs. 24 to 26. This revetmentsection 
is continued round the curved portion for a total length of 435ft., 
where access to the groyne, which is 4ft. higher, is afforded by a 
flight of granite steps—Figs. 27. As during heavy weather green 
seas come sweepiag in over the top surface of this revetment, the 


During heavy weather this action is very plainly | backing was made up with selected clay filling, and the surface for 


a width of 40ft. covered over with a smooth tar pavement 6in. 


| thick—Figs. 15 to18. This tar skin has an inclination towards the 


Fie Ge * ‘ 
Cross section of revetment on line A.A drawng N* 3. 
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Dwarf Wall 










Detatis of granite coping to revetment eastward of steps 
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The top slopes seawards with an inclination of 1 in 9 for the 
outer 320ft. of its length, this having been found to correspond 
with the average slope assumed by the beach under ordinary 
Circumstances, From the top of this incline, or “‘ the breakback,” 
which is 11ft. above H.W.O.8.T., the groyne has a horizontal 
cope line —_ back to join the revetment—Fig. 27. It is of an 
Uniform width of 10ft. between the outer edges of the granite 
coping, and the surface is barrelled 3in. The sides are formed to 
4 batter of 3in. to the foot, except where the work is built against 
the old timber structure. In order to protect the sewage tank 
from the increased violence of the seas, which would be felt to the 
leeward of this larger and longer groyne, a revetment wall 10ft. 
thick at the top and 21ft. at the bottom was built along the front 


“Paper read before the Newcastle Association of Students Inst. Civ. Eng. 
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AND CROSS SECTIONS OF GROYNE No. 2 AND OF REVETMENT 


blue stone, 17ft. wide and 8ft. 6in. thick, was laid to protect the 
footings from erosion due to this run of the water round the curve. 

As it was foreseen that all beach would be swept away from the 
foot of this curve and probably from the commencement of the 
straight revetment, a small oak groyne between the two shown to the 
right of the general plan, p. 44, was run out at an angle correspond- 
ing with that of the larger structure, to help hold up enough beach 
for the seas to break upon. The revetment itself was formed of 
concrete mass-work—8 to 1—deposited én sit? and made solid 
against the existing wall of the sewage tank, Figs. 15 to 18 ; the face 
was built up simultaneously with the depositing of the concrete, 
with a hard local stone—a kind of Kentid seg-taguanie dressed 
and random coursed. This facework was laid in 1 to 1 cement 
mortar below H.W.O.S.T., and in 2 to 1 above that level, the 
joints being pointed throughout with 1 to 1 cement mortar. The 





cope of 1 in 40 for drainage purposes, and as a further protection 
to the roadway at the back a dwarf wall about 18in. high, not 
shown on the sections, has been built since the completion of the 
work to defiect the water, which it was found would otherwise 
flood the road. 

As it was not advisable to disturb the existing timber groyne, 
from a fear of causing a loss of the beach it was holding up to the 
westward, the new work was built under the lee of this older 
structure—Figs. 22 and 23. The contractors were not allowed to 
remove the smaller supporting groyne for the same reasons, until the 
new work had been suliciently advanced to insure the stability of 
the existing structure. From the point where the curve joins the 
| straight portion of the groyne mass-work was discontinued, and the 
| east face of the work was formed of concrete blocks varying in weight 
from six to ten tons—Fig. 22—laid header and stretcher bond, the 
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west face being formed of the old timber groyne, against which the 
concrete hearting was deposited. These blocks were formed of 8 to 
l concrete faced with blue stone, laid in 2 to 1 cement mortar, and 
the concrete hearting was composed of six parts of sand and shingle 
to one part of Portland cement. Except where the old timber- 
work existed, the section was formed of concrete blocks on both 
sides with mass-work hearting—Figs. 20 and 21. The 0 of the 
groyne was finished off with a granite coping, bonded header and 


“Tux Excoer” 


stretcher, and the rounded surface pitched with granite sets, care- 
fully dressed as to joints. 

The groyne is 510ft. long measured from the steps at the root, and 
the outer end is 550ft. seawards of the line of the revetment wall. 


It was designed about 20ft. longer but was shortened during con- | 


struction. The construction of the revetment was an ordina 
proceeding, and may be dismissed, except to say that a fixed 


Fig 28. 
CROSS SECTION OF GROYN. 
DW LINE AA FI. : 


gantry to cover the site of the work, and on which the travelling 
crane might run for setting the blocks, &c. This gantry, shown 
upon p. 55, was connected with the block floor by an ordinary 
4ft. Shin. gauge road, and the blocks were brought out as required 
and run under the travelling crane for setting. 

The rock formation of the foreshore being fissured and dislocated by 
the action of the sea, had to be excavated and removed for a depth 
varying between 3ft, and 4ft., in order to form a level and sound bed 
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Side elevation cf dams 


Fig. 13 
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—Fig. 5. By this means from two to five hours actual work in th 

bottom could be obtained twice in every twenty-four hours, Then 
was always work going on in connection with three separate lengthe 
The outermost of the three dams would be under construction } 

the divers and carpenters ; preceding this one—shorewards—wou}} 
be a completed dam in which men would be excavating and re 
paring the rock bed, and this one would be preceded again Me i 
aie. | in which the masons were setting blocks and bringing the 











PARTICULARS OF SECOND GANTRY AND DAMS 


for the foundation course of blocks. This offered no great difficulty 
until the low-water level was reached, when, of course, no time 
could be had for effective work. From this point onwards to the 
outer end, which was founded about 7ft. below low-water spring 
tides, the preparation of the foundations and the block setting of 


ry | the lower courses had to be carried on within dams, page 45. These 
| dams were formed by fixing walings between the main piles of the 


Scale for Figs.28&29. 
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work up to a finished level. As anew length of dam was made 
watertight and laid dry, the stunt head between it and the pre- 
viously constructed one would be pulled down—Figs. 3 and 4, As 
the finished work proceeded forward new wings U, Fig. 4, were 
formed between the sides of the dams and the permanent block work 
of the structure. 

For draining these dams it was first attempted to make use of 
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sump was used behind the line of the work, and an earthenware 
drain pipe, 12in. diameter was laid along the centre of the founda- 
tion, from this sump as the excavation proceeded. Manholes 
were left at intervals of about 50ft. down through the mass of the 
wall to give access to this drain, and when the work was finished | 
these pipes were stopped, the manholes filled solid with concrete, 
and the sump filled solid with clay and rammed. This system | 
worked well, and gave the greatest satisfaction to all concerned. | 
For building the groyne it was necessary to erect a temporary | 
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DETAIL OF INTERMEDiATE TIMBER GROYNE 


ntry, and after all loose rock anddebrishad been removed by divers | 

in. planking was fixed to the outside of the walings. These | 
planks were carefully fitted to the inequalities of the rock bottom 
and were of sufficient height to form a half-tide single dam. The 

planking was caulked at the joints, and then divers, by means of | 


| clay in bags, straw, &c., stopped any leaks around the bottom. | abandoned for the system shown upon page 45, 


These dams were made of a size ee to one bay of the | 
ntry, 22ft. to 32ft., and were emptied as soon as the ebb tide had | 


allen below the top of the dam by means of an 8in, centrifugal pump 


Fig 35 
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Fig.36. 
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a fixed sump, as this had been so successful with the revetment, 
A kind of engine-room containing a centrifugal pump was form 


| within the body of the work back at the shore end with iron suction 


pipes built into the work from this pump to the “yr ker po 
proved a failure from leakage of air into the pipes, ei “4 system 
was adhered to until the final completion of the work. These 
single dams, however, were always a constant source of trouble, ex 
pense, and delay, principally because they werenot constructed strong 








— 


1 the 
ere 
ngths, 
lon by 
"Would 


aby 4 
1 the 


U 


=“ is sy 


ade 
re- 


ere 
ork 


of 


Jury 28, 1893. 


THE ENGINEER.’ 


87 





—_—— 





——— 

igh 
oot ya this shore. Owing to the water-worn and fissured state 
of the rock bottom it was often necessary before anything else 
could be done for the divers to strip away the first layer of rotten 
rock about 2ft. or more thick, and plant the timbers for the dam 
upon the more solid bed beneath, otherwise leaks could not be 
stopped. Some pieces of rock were too large for removal—twenty to 
thirty tons—and were blasted with dynamite. Many times it was 
only after several days patient pumping and underwater work that 
a length could be effectually got dry. It was often most difficult 
to ascertain where the water was finding its way in from the out- 
side. At times, after spending days in laying dry a length of 
y0ft., and before much effective work had been accomplished, a 
rougher tide than usual would so knock the timber work about 
as to render the dam too leaky to pump out until the work had 
been done over again. On several occasions the damage was so 
great as to render absolute reconstruction of the single dam neces- 
sary. All this, of course, meant serious delay with such tide 


work. 

The contractors were urged to construct the dams of heavier 
material, but without avail, and this expensive struggle was 
tenaciously carried on until, when there only remained yet another 


three lengths of 20ft. each to complete the work, the following 
misfortune occurred and resulted in a change of method. The 
contractors when commencing the work had determined to keep 
the deck of the gantry, shown on page 45, at the same level 
as the top of the revetment, that is, 7ft. above H.W.O.S.T., 
although the engineers strongly advised them to keep up 5ft. 
or 6ft. higher out of the way of the sea. This proved to be 
good advice, for the structure always suffered at spring tides of 
any rough weather from the green seas reaching up and catching 
the decking. Although by constant attention and care the gantry 
was maintained until rather more than two years after commencing 
the work, yet when the work was approaching completion, October 
of 1886, during a south-westerly gale upon a high spring tide, the 
whole length of the gantry, together with the dams and all exposed 


temporary work, was clean swept away during the night. Every- 
thing had been done during the previous low water to secure it 
with numerous guy chains laid out to anchors to windward. As 


another gantry was necessary to complete the outer portion of 
the work, it was decided to rebuild an isolated short length of 
gantry over this outer portion, and to connect it with the shore by 
a 4ft. Shin. road carried on timbers bolted to the finished per- 
manent work, 

In order to induce the contractors to construct a stronger dam, it 
was agreed to drive a permanent one of ploughed and tongued 
half timber piling, Fig. 12, in place of the 3in. plankin reviously 
used enclosing a smaller area, and free from the piles mF a gantry. 
This piling to be subsequently cut off 2ft. above L.W.O.S.T., as 
the work was made solid within—Fig. 13, The winter following 
this mishap was spent in refixing the new 4ft. 8hin. roadway, on 
tressels secured to the finished length of work, Figs. 9, 10, and 11, 
and after the spring equinox work was resumed outside with the 
planting of the new piles of the second gantry. These piles could 
not be driven into the rock, but were held at the foot by driving 
four pointed steel rails, one on each side, 4ft. to 5ft. into the rock— 
Figs. 4, 5, and 7, the pile itself being used as a runner for the 
monkey. This was a very ingenious arrangement, and worked 
satisfactorily. The new dams gave no trouble whatever, nor caused 
any delay, and the work was satisfactorily finished in the middle 
of that summer. 

Work was conimenced on the revetment wall in June, 1884, by 
starting at the west end of the straight portion, and working bot 
ways. By the end of the year the work was brought well up above 
the foundations for the whole length eastwards, and the founda- 
tions were laid for 165ft. westwards, making a total length of work 
of nearly 400ft. By April of the next year, 1885, the foundations 
had reached the tangent point of the curve with the straight por- 
tion of the groyne, and block-setting was commenced. At the close 
of September work at the outer end was suspended for the winter. 
The founds had then reached a point 147ft. beyond the ‘‘ break- 
back,” or a length during the nine months of about 300ft., of 
which 260ft. run were blocks, and 90ft. run was beluw L.W.O.S.T. 
The winter of 1885-6 was spent in making and _ stacking 
blocks for the following summer, and in April, 1886, work at the 
outer end was re-commenced and carried on until October, 
when the loss of the gantry put a stop to further work. A length 
of only about 100ft. had been done during the summer. By April, 
1887, the new gantry was ready, and work at the end was resumed 
under altered conditions as already described, and the remaining 
70ft. of the structure was laid without further trouble. The time 
from first to last taken in the construction of the work being 
three years and four months. The total cost being about £21,000. 

A few photographs are reproduced on page 85, giving a small 
idea of the heavy seas which beat upon the Hastings foreshore. 
Also three showing operations at the concrete groyne. 

The work was carried out for the late Sir John Coode from com- 
mencement to completion under the direction of Mr. W. Matthews, 
M.I.C.E., and the contractors were Messrs. Henry Lee and Sons, 
of Westminster, who were represented on the works by the late 
Mr. A. L. Newdigate, M.A., and subsequently by Mr. J. P. Morris. 

The author desires to record his thanks to the firm of Coode, 
Son, and Matthews for the loan of drawings. 








HARBOURS AND WATERWAYS. 





Blyth.—Considerable improvements have within the last 
few years been carried out in the harbour of Blyth, in 
Northumberland, which have raised this from an insignificant 
port on the East Coast to one of the principal coaling stations 
in connection with the North-Eastern Railway system. 
Blyth lies eight miles north of the Tyne, and is the natural 
port of shipment for about forty collieries. The first de- 
velopment of the harbour commenced in 1854, when a 
company was incorporated, and which constructed an 
outer pier, or breakwater, on the east side of the harbour, 
4500ft. in length, also a training wall on the west side built 
of timber. The channel was deepened and wharves formed. 
These works were completed in 1861. Following these 
Improvements a considerable export of coal took place, prin- 
cipally in wooden colliers, 400 of which regularly traded to the 
port. As steam vesselscame more into use the accommodation 
was found insufficient. In 1882 the harbour undertaking was 
vested, under the power of an Act—45 and 46 Vict.—ina 
Board of Commissioners, who entered into negotiations with 
the North-Eastern Railway Company for the erection of two 
high-level coaling staithes, the Commissioners undertaking to 
make the harbour suitable for vessels of 2000 tons capacity. 
The upper part of the harbour is protected by an outer ledge 
of rocks, which form a natural breakwater. From the lower 
end of this the east pier extends in a direction nearly 
parallel with the coast, affording protection to the harbour 
from north and north-eastgales. The east pier was extended 
between 1885-8, and the new west pier built as shown in the 
accompanying illustration. The piers are built with whole 
timber piles, the trestles being spaced 9ft. apart, and connected 
by wallings and struts. They are 14ft. wide at the top, and 
spread out to the foot. The lower part is planked longitu- 
dinally about half way up, the interior space being filled with 
rubble stone. For the 400ft. nearest the sea, this space has 
been filled in with solid concrete in which rubble stone is 
bedded. The proportion of cement used was 7 to 1 
in the middle and 54 to 1 on the outsides. 

The entrance channel between these piers was dredged 


; : | 
to withstand the rough seas with which they had to con- 





out so as to give a depth of 12ft. at low water, and 264ft. at 
high water of spring tides over a width of 150ft. The 
entrance between the pier heads is 400ft. wide. In deepening 
this channel, and also in making berths for the vessels at the 
coaling stations on the south side of the river, a large 
quantity of sandstone rock had to be removed, the depth of 
the rock in some places being 16ft. The area of rock 
removed for the coaling station was 7803 square yards, 
to a depth of 15ft. below low water, the width of the berths 
from the quay being 70ft. Outside this width the bottom 
slopes up to the natural surface of the rock. Gunpowder 
was first employed for blasting, but this was superseded 
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BLYTH HARBOUR. 


Sano mines 


by dynamite and gelatine, which were found to be the most 
effective explosives. The débris was raised by dredgers and 
carried out to sea. The total quantity of rock removed was 
24,500 cubic yards. A new quay was also built, 712ft. long 
and 33ft. 6in. high from the bottom of the berth to the coping 


level, which is 4ft. above high water of spring tides. The | 
cost of these works amounted to £15,637, including the money | 


expended in plant. The area of the harbour available for 


ships extends over 34 acres, the total length of quayage being | 
3300ft. There are ten coaling staithes. The works have | 
been carried out by the Commissioners without the aid of a | 
contractor, The deepening of the channel is still proceeding. | 


A very powerful hopper dredger named the Blyth has 
recently been constructed by Messrs. Simons and Co., of 
Renfrew. She is 180ft. long, 35ft. beam, and 14ft.deep. The 
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TUNIS HARBOUR WORKS 


buckets are of stecl, capable of raising 400 tons of hard 
material an hour. The whole of the gearing is made specially 
strong for dredging the débris from the blasted rock. This 
dredger is now employed in removing the rock from the site 


for an import dock. The works for the first improvement of | 
the harbour were designed by Mr. Abernethy and Mr. Sande- | 


man ; those more recently by Messrs. Thomas Meik and Sons. 


Mr. W. Kidd acted for some time as resident engineer, and | 


superintended the blasting operations, an account of which 
he gave in a paper contributed to the ‘ Proceedings”’ of the 
Institution of Civil Engineers—vol. xxxi. The coal shipped 
from Blyth has risen from 150,000 tons in 1883 to over a 
million at the present time. 


Bristol Docks.—To the surprise both of the promoters and | 


opponents, the Bill for the construction of the new dock at 
Avonmouth, after being passed by the House of Lords, has 
been withdrawn by the Corporation, on the motion of the 
Chairman of the Docks Committee. The alleged reason was 
that difficulties had sprung up in the arrangements with the 
Great Western and Midland Railway Companies as to the 
lines and junctions to the new dock. The dock being thus 
abandoned, the council also decided not to proceed with that 


part of the Bill which dealt with the harbour railway | 
extension. An instruction was given to the Dock Committee | 
to report further on the whole subject of traffic and improve- | 
ment in the port, with the view of presenting a more matured | 


scheme in the next session of Parliament. Since the meeting 
of the Corporation when this decision was arrived at, the 
chairman and several members of the Dock Committee have 
resigned, and severed their connection with the Committee. 
The Ribble—Attention has been recently drawn to the 
advantage that would be gained to Preston if the coal for 








shipment could be brought to the dock by water instead of by 
railway. There is at the present time direct communication 
from Wigan to the Ribble by means of the river Douglas 
navigation. The junction of the river Douglas with the 
| Ribble is about 44 miles below the dock, and the canal locks 
| are about five miles up the river. It is, however, contended 
| that for a less cost than would be sufficient to put the 
| Douglas navigation into an efficient condition for coal 
| traffic, it would be possible to make a short cut from the 
| immediate neighbourhood of the dock to the Leeds and 
| Liverpool Canal. This route would give direct access to all 
| the towns on the canal system east of Preston. If this 
waterway was constructed, Preston Dock would be entirely 
independent of the railway companies, as the Leeds and 
| Liverpool Canal is in communication with all the chief 
| places that lie within a considerable radius of the port. The 
| fact that three Norwegian barques, bound for Preston with 
| pit props from Canada, recently laid at anchor in the Bog 
| Hole, off Southport, waiting for the tide, has directed 
| attention to the value of this sheltered deep-water creek as a 
safe anchorage for vessels neaped, or waiting for the tides to 
go to Preston. The Bog Hole extends for some distance 
above Southport Pier, and in the deepest part has from eight 
to ten fathoms at low water. 

|  Hastings.—There has been considerable agitation as to the 
construction of a harbour at this place. Opinion in the town 
is very divided. A poll of the inhabitants has been taken 
by the authorities as to whether the ratepayers were in 
favour of the Corporation undertaking the construction of 
the harbour; and secondly, as an alternative, as to whether 
the Corporation should contribute £50,000 to the harbour 
authorities for the-same purpose. Both propositions were 
answered in the negative by a very large majority. So far 
back as 1890 Parliamentary powers had been obtained by the 
Harbour Trustees authorising the construction of a harbour, 
but nothing further was done. A report made by direction 
of the Board of Trade was adverse to the scheme, and to the 
effect that the works would not be carried out satisfactorily 
at the contemplated cost. 

Tunis. —There has been an eight-day féte at Tunis to 
celebrate the completion of the works which are expected to 
make it an important port. After the French occupation of 
| this town, a concession was obtained by a French company 
| which practically handed the port over to them. It was, 

however, found that this concession was likely to be pre- 
| judicial to the interests of Tunis, and in 1885 an arrangement 
| was come to with the authorities by which the concession 
| was converted into a public contract, and the port remained 
the property of the State. The concessionaires, the 
Batignolles Company, undertook to complete the works, 
hereafter described, in six years from the date of the final 
| approval of the contract in July, 1888. They have, however, 

finished their operations within a year of the stipulated time. 

From the accompanying illustration it will be seen that 

Tunis is separated from the sea by Lake Bahira, which is six 
| miles in width, and had a depth of water less than 3ft. The 
connection between this lake and the sea was through a cut 
about 30 yards wide and 3ft. deep, which pierced the narrow 
strip of land which separated the lake from the gulf at 
Goulette. 

Steamers with passengers or cargo for Tunis had to anchor 
in the gulf, about three-quarters of a mile from the shore. 
| An outer port has now been constituted by dredging a channel 
in the gulf, 4000ft. long, 325ft. wide at the bottom, and 23ft. 
deep. This channel is protected by jetties on either side. 
Through the sandy isthmus between the sea and the lake, a 
| curved channel has been dredged, which gradually diminishes 

in width from that of the outer harbour to 75ft. at the bottom 
on the inner side, or about the same as the Suez Canal was 
| originally, and 22ft. deep. From here the channel is continued 
‘ in a straight line for about five 
miles through the lake, the total 











ARTHECE distancefrom Goulette to Tunis 

= being seven miles. In thecentre 

y of this channel a passing place 

rd has been provided of 1640ft. in 
length, and 146ft. in width. 

At Goulette has also been made 

a basin having 9ft. depth for 

GOULETTE barges. At Tunis the new 


basin has an area of 24 acres 
and depth of 22ft. The mate- 
rial of which the lake was 
composed consisted of mud, 
which had a tendency to flow 
back into the excavation as the 
channel was dredged out. To 
prevent this, piles and plank- 
ing have been driven at a dis- 
tance of 270ft. apart. At the 
back of this piling the 
dredged material was delivered 
through long shoots, and a 
wide bank formed, this part of 
the lake now forming means of access on either side of the 
canal between Tunis and Goulette. The material not 
required for this filling was carried out to sea. From 400 to 
| 700 workmen have been employed on the contract—chiefly 
Frenchmen. 

Alexandria-—The English influence in Egypt has lately ac- 
| complished another engineering work which will prove of great 
advantage to the trade of the country by deepening the 
| channel at the Port of Alexandria. The principal channel 

leading to the roadstead has a depth varying from four to five 
| fathoms, but it was encumbered by a very awkward turn 
which caused great difficulty in navigating it. A special 
commission, presided over by Sir Colin Scott Moncrieff, 
estimated the cost of making a straight channel at £65,796. 
A new straight pass half a mile to the west of the old or 
| Borghaz Channel has been cut and the channel deepened for 
a length of 4500ft. over a width of 300ft., necessitating the 
removal of 30,000 cubic yards of rock. Out of several tenders 
submitted for the work, that of Messrs. Pearsonand Son, for 
£60,000, was accepted. The work was commenced in March, 
1890, and is now practically completed, having occupied about 
three years in operation, the remainder of the time having 
been taken up in preparation and delay. It having been 
found by experience that this work could not be done by 
blasting, a very powerful dredger specially constructed by 
Messrs. Simons and Co. was used for the purpose. With 
this in favourable weather, when the swell was not greater 
than 4ft., twenty tons could be removed in an hour. A heavy 
swell was found to run sixteen hours out of the twenty-four, 
and as the conditions under which the dredger had to operate 
| were realised, the machinery was altered and adapted to cope 
with such exceptionally trying work. During the last three 
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years the Egyptian Government have also constructed a | runs in front of the sheds it is necessary not to obstruct the 


breakwater nearly two miles in length, which, with other | passage of the locomotives. Each crane and its frame weighs 
harbour improvements, has cost two and three-quarter million | about 85 tons, but is capable of being easily moved along | 
pounds. | in order to plumb the holds. 
The cranes are arranged to lift at 200ft. per minute and to | 
5 7 | slew at 400ft. per minute, and the maximum duty of each 
ELECTRIC CRANES, SOUTHAMPTON HARBOUR. | crane is three tons. The radius of the jib is 27ft. Gin. The 
| power is supplied by two “ Statter”’ motors, one absorbing 
By the engravings on page 89and herewith a furtherdevelop- | 200 volts, and 225 ampéres, and making 600 revolutions per 
ment of the use of electricity for crane purpoces is illustrated. | minute, and having a commercial efficiency of 92 per cent., 
Two of the cranes were ordered in June, 1892, by the South- | supnlies power for lifting, and is placed as shown in Fig. 1. 
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| worm gear in both case. 


A powerful foot brake is provided 
In addition, there is a magnetic brake which comes into 
operation, and holds the load in case of a failure in supplying 
current to the crane. The current is supplied to the cranes 
in question by the Southampton Electric Light Company, 
which has laid down a special main from its central station 
to the switch-house at the head of the quay. Fig. 2 gives a 
diagramatic representation of the electrical connections, the 
dotted mains shown in the lower right-hand corner being 
those of the Southampton Electric Light Company, and the 
switchboard T is placed in the switch-house. From this point 
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Fig. 3—LIFTING AND SLEWING SWITCHES 


ampton Harbour Commissioners, to the specification of Mr. | This motor runs continuously and drives a worm and worm 
J. G. W. Aldridge, engineer to the Commissioners. Both are | wheel. The worm wheel is put intogear with the barrel by 
designed to be supported on a gantry having but one end | meansof a Lindsey transmitter. Switch gear, of which engrav- 
frame. This end frame runs on two lines of rails of 1ft. 11}in. | ings are given above, is provided for stopping, starting, and 
gauge, on four wheels. Two of these wheels are connected | reversing this motor if required. The slewing motor has a 
by gearing and shafting to a pair of wheels running on an | capacity of 50 ampéres at 200 volts, and makes 1000 revolu- 
overhead rail. The arrangement is clearly shown on the | tionsperminute. It drives by means of a worm and worm-wheel 
illustration, and it admits of the greatest clear space under | pinion gearing into a circular toothed rack. This motor is 
the cranes. The space between the edge of the quay and the | stopped, started, and reversed as required, and is always in 
frontage of the sheds is rather limited, and as the railway ' gear. Slipping clutches are provided between motor and 
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mains have been run for the Harbour Board, consisting at pre- 
sent of copper of -25 square inch section, capable of extension to 
1-25 square inch section. These are run in a concrete culvert 
down part of the quay, and in a wooden culvert pitched inside 
and outside underpeath the timber framing of the quay. At 
the cranes these mains deliver their current through insu- 
lated cable ends to two overhead conductors of silicium 
bronze wire. Two clamping blocks are arranged under the 
gantry of each crane, one to take the positive and the other 
the negative line. These are clamped by a screw and hand- 
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wheel, which we have combined with a stop gear to lock the 
wheels of the crane gantry when the leads are clamped, to 
compel the driver to unclamp his conductor before attempt- 
ing to move the crane. When the conductors are unclamped 
the current is supplied to the crane by the dead weight of the 
conductors resting in the lower half of the clamps. The 
current is led from these clamping-blocks in special heavy 
grooved hard wood channelling to the centre pivot of the 
crane. This is of steel, Gin. in diameter, and bored through 
with a 2in. hole, through which the leads pass. On the head 
of the crane pin a pair of collector rings are fixed, and from 
them the current is led to the switchboard. The switchboard, 
shown at EF KE, Fig. 2, is fixed in the cabin, and contains ampére 
meter, main switches, and fuses for lifting and slewing 
motors, together with switches for five lamps, which are 
employed to light the crane cabin and to throw light upon 
the loads. The lamps for the latter duty are fixed in a re- 
flector similar to that system of reflector used in naval 
and mercantile marines. This reflector is attached to the 
1D, 

From the switchboard the current for the lifting and slewing 
motors is led to the lever switches, shown dotted in the engra- 
ving, Fig. 1, which grade the supply of current and consequently 
the torque and speed of the motors. On the driving platform, 
which is in front of the glazed end of the cabin next the jib, 
there are three levers as shown. In regular working the 
lifting and lowering is effected by throwing the Lindsey 
transmitter, before referred to, in and out of gear. The 
driver stands with the transmitter lever in his right hand, 
and on his left there is a similar lever, which works the 
switch controlling the slewing. Also on his left, but above, 
is another lever switch for the lifting motor. This latter 
switch is not used in ordinary work, but is there as a stand- 
by in case that, in lifting heavy loads, the transmitter should 
stick, for although this form of clutch is the best the builders 
know of for such purposes, it is well knovn that mechanical 
friction clutches are at times liable to be difficult to disengage. 
All chance of accident from this source is prevented by the 
switch above referred to, as the driver has it in his power to 
at once stop the lifting motor, and if necessary to reverse it. 
Ordinary work is, however, performed by the two levers, 
worked respectively by the right and left hand of the driver. The 
left hand lever, it should be noted, being merely a switch, 
requires no appreciable force to move it. A powerful band 
brake is provided, and operated by a foot lever. To 
lift the load the driver pushes forward the transmitter lever, 


and holds it there with his right hand. As soon as the load | 
is sufficiently lifted a movement of the slewing switch,W, Figs. | 


4 and 3, with the left hand causes the crane to slew, and 
lifting and slewing take place simultaneously. 

The slewing may be performed at a very slow speed or at 
the full specification speed of 400ft. per minute. This in 
the present crane has been considerably exceeded, and it has 
not been found to be too rapid to slew at 500ft. per minute, 
for which the crane has ample power. The working surfaces 
of the switches, of which reduced working drawings are given 
In Big. 3, are built of a special commutator metal used 
by Messrs. Statter and Co., and insulated by mica. The 
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switches combine in one a regulating and reversing switch. 
With the lever vertical the current is off the motor. Pressing 
it forward causes, in the case of the slewing motor, a slew to 
the right, hand, and pulling it backwards a slew to the left. 





——— r 2 so 
| i 
| | 
bape coe wees? 








gapanaaas 


f 
‘ 


should cease at the moment that the load is being lifted. A 
steel wire rope is used for the lift. 


The cranes were tested, lifting their full load in the 





presence of the Works Committee of the Harbour Com- 
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Fig. 2—DIAGRAM OF SWITCHBOARD AND CONNECTIONS 


Sparking is taken between two carbon points, and there is no 
appreciable sparking on the contact plates. In addition to 
the foot-brake there is a magnetic brake, which acts and 
holds the load in case the supply of current at the crane 


missioners, and their engineer, Mr. J. G. W. Aldridge. The 
crane work is by Messrs. Stothert and Pitt, Bath, to whom 
Messrs. Statter and Co. sublet that portion of the work, 
which has been for so many years a speciality oftheirs. The 
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first of the cranes is now in regular work on the quay. The | 


illustration, page 89, shows the crane ready to commence opera- 
tions with a Clyde Shipping Company’s steamer alongside. 

It may be interesting to give a few particulars respecting 
the current used by these cranes, as of course the above 
statement as to the capacity of the motors affords no informa- 
tion as to efficiency. The unloading of one boat occupied 
ten hours, and for this time, we are informed, that the meter 
registered fifty-one Board of Trade units, or approximately 
five units per hour. Another run before the meter was fixed 
gave a maximum current for lifting 70 ampéres and an 
average current of fifty. The loads lifted in this case did not 
at any time exceed 25 cwt. and averaged under 20 cwt. 
From further trials it would appear that the crane lifts a ton 
at 200ft. per minute with 70 ampéres, and this represents an 
efficiency of 72 per cent. This, now thatcurrent, even from 
a supply station, can be obtained at 3d. per Board of Trade 
unit— Board of Trade unit = 1:34-horse power— shows 


| 
cent. above the rated horse-power, at 30 lb. of water per | 
horse-power per hour. In Fig. 3 is sketched the arrangement | 


| described. As shown in Fig. 3, the shell contains an internal | 


a@ very fair economy, especially taking into account, | 


that there is no dirt or danger of fire, as is the case with 
steam cranes. And moreover, these figures must not be 
compared with an hydraulic crane system in which the 
power is generated on the spot, but only with an hydraulic 
system when the power is obtained from a company supplying 
hydraulic power. If the number of electric cranes was 
sufficient to warrant it, they would be of course supplied from 
a separate station, and in this case the cost of generation 
should not much exceed 14d. per Board of Trade unit. 








BOILERS AT CHICAGO EXHIBITION. 


THE HEINE BOILER. 

AmoneG the boilers supplying steam to the power plant at 
the World’s Fair, the Heine boiler occupies an important 
place. There are twelve boilers arranged in three batteries, 
in all burning forty-eight oil jets. They are rated at 5500- 
horse power by the Exhibition officials, and at 4500 by the 
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mud-collecting tube of flat oval section, into the front lower | 
edge of which is delivered the feed-water in such a way that 
it first flows backwards along the bottom of this tube, quite 
slowly on account of the large section of the tube, and after 
getting warmed and depositing sludge and carbonate of lime 
at the forward end, flows back again along the top of the 
same tube and out into the large drum through the large 
obliquely-cut opening at the front end of the mud collector. 
The makers state that the scale formed in the main tubes 
breaks off in flakes, is carried by the circulation of the tubes 
and front water leg, and backwards in the shell over this 


THE NEW EAST COAST CORRIDOR TRAINg, 





In our issue of June 30th, pages 579, 580, we described tho 
new trains, and illustrated some of the carriages which arp 
now being run upon the East Coast route to Scotland, and 
upon pages 31, 34, and 38 of our issue of July 14th we gave 
some additional illustrations. We may remind our readers 
that the East Coast route consists of the lines of the Great 
Northern, North-Eastern, and North British Railway Com. 
panies, and the whole of the rolling stock for this speci] 
service is the joint property of the three companies, and jg 
marked E. C. J. S., denoting East Coast Joint Stock. In the 
United States the Pullmanand Wagner companies build ang 


| own the splendid cars which they let on hire to the railrogq 







LER PLATE 


WATER LEVEL 








SLOW orp 


opening, where it enters the mud collector and is deposited 
there; and to prove this statement they cite the fact that 
scale from the tubes is actually drawn off from this place at | 
the blow-off cock shown in sketch 3. At first sight it would 
appear altogether too obliging of this scale to deposit itself | 
precisely at this most convenient spot in the whole circula- 
tion, but no doubt a good deal of it may get sucked in by the 
flow of the feed-water, and thus get caught, in this pocket 
where the water is comparatively quiet. The major part of 
it, however, must be drawn off by the sludge cock in the 
ordinary position at the foot of the rear water-leg. This cock 
is seen in Fig. 1. 

Perhaps the best feature of the Heine boiler is the con- | 
struction of the “ water-legs,”” which are not of the usual | 
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THE HEINE 


makers, who state, however, that they will stand 25 per 
cent. forcing without injury. Besides the above, there are 
Heine boilers of 1500-horse power at the Barre Sliding Rail- 
way, and 750-horse power at the Ferris Wheel in the Midway 
Plaisance. 

Fig. 1 shows a longitudinal section of the boiler, and Fig. 2 
two cross sections, the first through the front end and the 
other through the rear end. Each of the 375-horse power 
boilers has in it 171 tubes of 3jin. diameter, and 16ft. long, 
and has two drums, or “ shells,” as they are commonly termed 
in the United States, each 3ft. diameter by 19ft. 3in. long, 
these two being connected by an upper transverse receiver 
2ft. 6in. diameter by Sft. long. Two safety valves and the 
main steam valve are placed upon this upper drum. Each 
boiler weighs 28,400 lb. without water, and contains at mean 
water level 23,770 lb. of water. When solid bituminous fuel 
is used, the area of the grate employed is 634 square feet, ora 
ratio of 43-7 between heating and grate surfaces, the heating 
surface being 2770 square feet. 

A leading peculiarity of this water-tube boiler is that the 
successive passages of the hot gases over the tubes are hori- 
zontal instead of vertical, as in the common arrangement. 
Over the lowest tier of tubes, and resting upon them, is laid a 
floor of specially moulded firebricks or “tiles.” Each 
brick is moulded on its under edges so as to fit to the quarter- 
circumferences of two neighbouring tubes. This flooring 
stretches from the front end to within 3ft. 6in. of the back 
end, thus leaving at the back end an opening through which 
the flame ascends and travels towards the front, after having 
travelled backwards the whole length of the furnace chamber. 
A similar floor is placed upon a tier of tubes near the top of 


the stack, and the final passage of the hot gases backwards to 


the chimney is between this second floor and the two shells. 
Another special feature consists in the placing of these 
shells inclined to the horizontal at the same inclination as the 
tubes. The object of this is fourfold—firstly, to encourage 
the settlement of mud towards the near end; secondly, to 
have comparatively shallow water through which the steam 
has to force its way upwards after delivery into the shell; 
thirdly, to provide a deep steam space at the end where the 
steam is collected, and thus diminish priming; and fourthly, 
to obtain deep water over the rear water leg, where the down- 
flow takes place. 
the shell underneath the discharge, opening into the upper 
drum, this plate sloping upwards and backwards from the 
front lower edge of the shell, and thus driving the current of 


sectional type, but are each composed of two flat steel plates, 
bound together by hollow stays, one of which plates is the 
tube plate, and in the other of which are bored hand-holes, 
one opposite each tube. The design is shown in Fig. 4. The 
two flanged plates and the covering strip, which forms the 
side and bottom walls, and which binds the two plates 
together, are of open-hearth steel, specified to have an elastic 
limiting stress of 32,000 lb. to the square inch, and an 


| ultimate tearing stress from 55,000l]b. to 62,000Ib. to the 


square inch, with an elongation of 20 per cent. for thinner, 
and 25 per cent. for thicker—gin. and over—in a test 8in. 
long. The hand-hole cover has a neat design, the bolt taking 
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its pull upon the shoulder of a recess cast on the outside, so | 
that the bolt does not go through the cover, thereby causing | 
extra trouble from leakage. The outside yoke is tripod in | 
design. The short hollow stay bolts are made of hydraulic | 
tubing, and besides being screwed in, have both ends turned | 
over. In running, their outside ends are stopped by wooden | 
plugs, which are only removed for the insertion of steam-jet | 


: | hose for the cleaning of the outside surfaces of the tubes. 
A deflecting anti-priming plate is hung in | 


The tubes are jointed by roller expanding at both ends. The | 
rear water-leg rests upon a roller plate, which gives the boiler | 
great freedom to expand and contract. The joints between | 


| facilities for travel than has been the case until now. 
| entire absence of lavatory accommodation upon the British 
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companies, and we appear in this country to be somewhat 
tardily following the example of our American cousins 
in respect to long journey travelling. There is little 
doubt that if the average length of railway journeys in this 
country had been even approximately as great as that in the 
United States, we should long ago have enjoyed bette; 
The 


railways has been a serious blot upon our system, but the 
degree of publicity adopted upon the American lines will not, 
we believe, commend itself to the British traveller at 
home. The freedom with which the American ticket 
official removes the hat of the passenger in order to 
punch the ticket usually placed in the hat band, does 
not commend itself to any but those born under the 
‘stars and stripes,” and we believe that the rolling stock of 
the East Coast route affords just sufficient privacy to suit the 
British taste, while having all the advantages of the United 
States system. We understand that the idea of constructing 
these dining corridor trains originated with Mr. Gibb, the 
general manager of the North-Eastern Railway, and it was 
decided by the three companies, late last year, to acquire 
four trains. At that time the carriage shops of these railway 
companies were too busy to undertake the work, and it was 
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WATER-TUBE BOILER AT THE CHICAGO EXHIBITION 


divided between the various builders, whose names we gave 
previously. So far, three complete trains have been delivered, 
and the fourth is nearly finished. The trial trip was made 
last week, and we were invited to join the train at King’s 
Cross on Friday, July 21st, at 2.35 p.m., and found there a 
party of guests, whose number was increased by additions at 
various points, such as Grantham, York, and Newcastle 
The train was made up in the manner already described, and 
the time kept upon the journey was exactly according to 
schedule. Both first and third-class dining saloons are 
similar in general arrangement, and each will accommodate 
twenty-four persons. Each is divided into two parts, the 
smaller part having in each case seats for eight persons, and 
it is thus possible to reserve this part for smoking. 

These dining saloons are arranged, as will be seen on 
reference to the drawings, with a central passage and seats 
on each side. The passage is wider than is usual on the 
American cars, and as the English cars are about 6in. 
narrower than the Pullman cars, there is only room for one 
person at each side of the tables instead of for two as on the 
American lines. This is, of course, an advantage for the 
passenger, although the dead load on these cars must be very 
high. The tables are easily removed, each being held to the 
side of the carriage by two clips and supported by a single leg. 
Comfortable footstools are provided. The ceiling of the car 
is decorated with Lincrusta-Walton, in white and gold, while 
the first-class saloon has a carpeted floor, and the seats are 
upholstered in terra-cotta coloured ‘ moquette” with a loose 
flap of plush at the top of the back. The whole of the 
interior woodwork is of teak, and is decorated with marque- 
terie panels representing various flowers, and upon the doors 
This work is beautifully done, 
and was supplied by Messrs. G. D. Peters and Co., of Moor- 
fields, E.C., but whether it is by British or foreign workmen 
we were unable to ascertain. Over each table a push button 
is fixed for the electric bells, and indicators are placed in the 
outside passage. 

Torpedo ventilators are provided, both upon the roof and 
under the eaves of the roof, and all the cars are lighted by 
means of Pope’s oil gas. Both first and third-class saloons 
are warmed by means of hot-water pipes fed from a boiler 
placed in the kitchen car and heated by gas. The arrange- 
ment of this boiler is very satisfactory, and the heat can be 
easily controlled. The windows can all be opened, and are 
provided with catches such as are used in the American cars. 


| the brick setting and the ironwork are made with a plaster | We saw no gauze dust-guards in use, and would suggest that 


mixed steam and water backwards in the first place. The | composed of waste saturated with fire-clay, and it is said that | for summer travelling they are very advantageous. The 
separate steam turns forward again round the back edge of | this composition is pliable enough to allow of the slight | 


this plate, and is collected in a perforated pipe lying horizon- | inevitable to-and-fro breathing movements. 
tally in the upper region of the steam space. It is claimed | unlikely that 


by the makers that they obtain steam with only one-fifth per 
cent. priming water when running the boilers at fifty per 





We think it | 
such a material after being exposed to fire, 


or for a lengthened time to any high temperature, should | 
have any pliability left in it. | 





lavatory accommodation is very good, but we think it isa 
mistake to place the water-closet and wash-basin in the same 


| room, although the separation may entail a little more loss 


in space. All the cars are joined together by platforms, and 
the space between the ends of the cars is filled by means of & 
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double wall of sheet india rubber, so that, although it is 
impossible to stand on the platforms to smoke, one is, on the 
ther hand, protected from the currents of air which some- 
times make it difficult to open the end doors on the Pullman 
cars. The first and third-class corridor cars offer more 

rivacy than the dining saloons, as they are divided into 
P mpartments, each of which will accommodate four or 
eight persons, according to the class. Each compartment 
has the ordinary door upon the outside, and another door open- 
ing on to the corridor, and provided with a movable top sash. 
The first-class corridor car has two doors which open from the 
corridor outside, and two others which are merely dummies 
and do not open. The thi:d-class corridor cars have three doors 
which open outwards from the corridor, and two dummies. 
Some think it a mistake to have made the inner doors of the 
compartments to open on hinges into the corridor, as it is 
impossible to send along if one be open, and believe it 
would be much better to have either made them to slide, or 
to have done away with them altogether. They appear to us 
quite useless, and surely one does not require to be so closed 
in on every side. The compartments which are reserved for 
smokers are upholstered in horsehair, and others for ladies 
are also set apart. These corridor cars will at present be 
heated in the usual way by means of foot warmers; inside 
each compartment is placed an electric push button, which 
actuates an indicator outside and rings a bell for the 
attendant. All the carriages are fitted with both Westing- 
house and vacuum brakes, so as to be suitable for the various 
arrangements of the three companies. The kitchen fittings 
are very complete, and the results obtained under Mrs. 
Meyer’s management were eminently satisfactory. 

Many of the officials of the three companies were present, 
including Mr. G. S. Gibb, general manager of the North 
Eastern Railway; Mr. John Wellburn, superintendent of the 
line, N.E.R.; Mr. Wilson Worsdell, locomotive superintendent ; 
Mr. Walker of the Great Northern Railway, Mr.Pauling, secre- 
tary of the East Coast conference, andothers. Dinner wasserved 
after leaving York, and we reached Edinburgh at 11.5 p.m. 
From recent experience in the United States we were able to 
compare the amount of vibration in travelling with that upon 
the Pennsylvania road, and we must give the latter the palm; 
but ‘t must be remembered that upon the American line there 
are very long stretches of absolutely straight and level line, and 
that only the dining saloons are fitted with bogies upon these 
corridor trains. The footboards appear to be somewhat 
inconvenient, as they do not stand out far enough to get the 
foot on easily; this is probably due to the car bodies being 
wider than is usually the case. 

The whole party of visitors was put up for the night at the 
Waterloo Hotel, Edinburgh, and on Saturday morning the 
train took them to the Forth Bridge, and after spending 
some time there, the guests were taken back to Edinburgh, 
and left at 2.25 p.m. for London, arriving at 10.55 p.m. at 
King’s Cross, after — the most comfortable journey 
which any of them have made over such a long distance in 
Great Britain. We may remark that the weight of the train, 
exclusive of locomotive and passengers, is 138 tons 6 cwt. 
The regular service began on Monday, July 24th, and a train 
will leave King’s Cross at 2.30 p.m. each day for Edinburgh, 
and a similar train will leave Edinburgh at the same hour 
for London. Only passengers will be booked from London 
who are travelling to Darlington and stations further north, 
but another train, provided with a dining car, will leave 
King’s Cross at 2.35 p.m. for the North-Eastern district of 
England. 

We cannot but commend the enterprise of the East Coast 
line authorities, and it seems probable that before long there 
will be only one class on such trains, for the fitting of the 
third-class cars is quite as good as the first-class, the only 
addition in the first-class saloon which struck us being the 
ornamental work upon the doors and panelling. The dead 
load in proportion to the number of passengers must surely 
now have reached its limit, as the total number which can 
be seated if the train were full is 144, making the weight of 
train in the most favourable condition about one ton per 
passenger. 








BEN NEVIS AND ITS OBSERVATORY. 


Bryonp the regular weather report, which may be seen 
daily in all first-class newspapers, little is known of the 
observatory on Ben Nevis, or of the exile life which the staff 
attached thereto are compelled to lead. Nearly ten years 
have elapsed since the observatory was erected, and as a 
result, the science of meteorology has been considerably 
enriched. Hitherto, undreamt of principles connected with 
the state of the atmosphere in reference to temperature, 
pressure, humidity and motion, have been discovered. 
Optical phenomena of every description have been witnessed 
and recorded. In fine, the knowledge gained by these daily 
observations has been to a large degree instrumental in 
enabling meteorologists more accurately to forecast the 
weather of the British Isles. 

Recognising the value of high level meteorological observa- 
tions, Mr. Milne Home, chairman of the Council of the Scot- 
tish Meteorological Society, in 1887 suggested to the members 
the advisability of constructing a station on the top of Ben 
Nevis. The mountain, which rises to a height of 4406ft., is 
peculiarly adapted for such an observatory. Horizontally, 
its summit is about four miles distant from Fort William, and 
is situated in the track of the south-west storms from the 
Atlantic, which exercise so much influence on the weather of 
Europe. Towards the end of 1880 Mr. Clement L. Wragge, 
now Meteorologist to the Australian Government, wrote 
to the Scottish Meteorological Society offering to ascend 
Ben Nevis daily during the following summer, and 
make observations at the summit simultaneously with obser- 
vations made at Fort William—the Society defraying the 
expenses in connection with the work. The offer was 
accepted, and from June to October, 1881, simultaneous 
observations were made without a single day’s break by Mr. 
Wragge on the top and Mrs. Wragge at Fort William. To 
ascend Ben Nevis daily at this period was no mean under- 
taking, and involved considerable risk. Mr. Wragge generally 
went round the east shoulder of the mountain, necessitating 
a walk, including the return journey, of thirteen miles. It 
will thus be seen that during the five months he covered a 
distance of 2000 miles. By comparing the results of the 
observations taken at the two points, valuable evidence was 
obtained of the justice of the high expectations which had 
been formed regarding the part to be played by a high-level 
station on Ben Nevis in forecasting the weather. Interesting 
conclusions were also suggested regarding the difference in 
climate at the two points of observation. The mean summer 
temperature at Fort William was 57 deg. Fah., while that on 
Ben Nevis was found to be 41 deg. Fah. The rainfall at 





Fort William for the four summer months—June to Septem- 
ber—was nearly 24in., whilst that indicated on Ben Nevis 
for the same period was 43in. 

Confident that the establishment of an observatory on the 
summit of Ben Nevis would be the means of adding much 
to the science of meteorology, the Scottish Meteorological 
Society in 1883 made an appeal to the public for funds to 
enable them to build such a station. Shortly after the 
appeal had been made, subscriptions began to flow in, and 
very soon the sum of £4000 was realised. A feu having been 
obtained, the work of constructing the observatory was begun 
in the summer of 1883. To facilitate access to the summit, 
a bridle path, 6ft. wide, had to be constructed by the Society 
from the base of the mountain. Towards the end of autumn 
everything was completed, and the observatory was formally 
opened by Mrs. Cameron Campbell, the proprietor of Ben 
Nevis, on the 17th October. Speaking of his first year’s life 
and work on the top, Mr. R. T. Omond, the observatory 
superintendent, says :—‘‘The scheme of work laid down in- 
volved the taking of a complete set of observations at every 
hour of the twenty-four, that is to say, reading barometer 
and thermometer, and making notes of wind, clouds, rainfall, 
&c. During the first winter—1883-84— it was found impossible 
to carry out this scheme completely. As no arrangement 
had been made for keeping the doorway of the observatory 
clear of snowdrift, constant digging was absolutely necessary. 
Before there would be more than two or three feet of snow 
lying on the hill, great drifts had accumulated round the 
house, rising almost to the roof, and completely hiding the 
walls. A passage was dug outwards and upwards through 
this, which, though quite easily kept clear in fine weather, 
was constantly filled up as soon as the wind rose. This 
difficulty was partly overcome by constructing an arch- 
way of blocks of snow and tarpaulins over the snow 
steps leading up from the door, but as no door could 
be placed at the upper end of this archway or tunnel, 
there was always the danger of drift blowing down 
into and choking it. On several occasions during the night 
watches the drift came in faster than one man could shovel 
it out, and there was nothing for it but to fasten the door 
and wait till morning, when all hands could be employed to 
reopen communication with the outside world. When the 
snow reached its full winter depth of 10ft. or 12ft., all 
attempts to keep this doorway clear in bad weather were 
hopeless. Even as late as May, 1884, the continuity of the 
outside observations was broken from this cause.’’ With all 
these difficulties to be encountered, the observations during 
the first winter were necessarily somewhat incomplete; but 
now by sundry additions and improvements to the observa- 
tory, hourly readings can always be depended on. 

The first building consisted of one room about 13ft. square, 
which served as living room, with three small bedrooms 
opening off it, together with storerooms, coal cellar, &c., at 
the other end. This, though very strong and compact, was 
much too small and crowded to admit of any satisfactory 
scientific work being done in it. Toremedy this defect, large 
additions were made. These comprised another room rather 
larger than the first, to serve as office or laboratory, two 
additional bedrooms, an extra room to serve as a shelter and 
resting place for strangers visiting the observatory, and a 
tower which carries self-recording anemometers, and has 
near the top a doorway for use during the winter months, 
while the ordinary low-level door is blocked with snow. 

The building, which is all one storey, is necessarily some- 
what straggling in outline, but it has proved thoroughly 
efficient in every way. The outside consists of rough stone 
walls, varying in thickness from 3ft. and 4ft. in the less 
exposed parts, to 10ft. at the base of the tower. Inside this 
strong rough wall is the house proper, made of wood, con- 
sisting of double walls covered with felt, and a strong fiat 
roof, which is proof against wind, rain, or snow. The day 
of twenty-four hours is divided into watches eight hours 
long at night, and four during the day. Thus, there is 
always at least one of the observers keeping watch over 
the weather, and going out punctually at each hour to 
read the various instruments and make notes. The 
actual observations occupy only five or ten minutes, 
but during the remainder of the time there is plenty to do in 
filling up the daily records, checking the results, and drawing 
up daily and monthly averages of the readings of each instru- 
ment. The instruments in regular use for the hourly 
observations comprise a Fortin barometer, thermometers, 
dry and wet bulbs, maximum and minimum, radiation— 
black bulb in vacuo—rain or snow gauge of special design, 
ozone tests, Campbell’s sunshine recorder, anemometers for 
direction and velocity of the wind. In the tower there is an 
instrument for counting the dust particles in the air, readings 
from which show a variation in the number of particles 
existent from over 200,000 to less than 100 per cubic inch. 
What is called “eye observations” are taken every hour, of 
the direction and force of the wind, nature, amount, and 
direction of motion of clouds, and full notes of all other 
phenomena. It is worthy of note that this is the only place 
in the world where hourly observations are taken. Occasion- 
ally the observers are prevented, on account of gales, from 
following their regular routine. ‘On one occasion,” says 
Mr. Omond, ‘a terrific southerly gale blew with almost 
hurricane force, and stopped all outside observing for 
fifteen hours. It was impossible to stand or even 
to crawl to windward, while the most carefully shielded 
lantern was blown out at once. During the height of the 
gale the air was full of snow drift, intermixed with which 
were great lumps of hardened snow that had been torn from 
the ground by the violence of the wind. One of these flying 
pieces broke the only window that was above the snow, and 
another smashed half a dozen louvres in the Stevenson’s 
screen for the thermometers.”’ During winter communica- 
tion with the lower world jis kept up by the telegraph cable 
and by special messenger. The observatory road surveyor 
goes up every two or three weeks, taking with him a heavy 
budget of letters, newspapers, &c., and bringing down a 
corresponding collection of the daily observation records. 
The track for the upper part of the way is, of course, wholly 
out of sight, and if thick fog comes on there is little to guide 
him except the general slope of the ground. During the 
first winter there was a period of six weeks when it was 
impossible to make the ascent; thick fog, strong wind, and 
constant snowdrift, effectually barring the way. Prior to the 
advance of winter, the observatory is stocked with coals, 
tinned food, and sundries for nine months. 

Though scarce, animal life is not extinct on the summit. 
Mr. Omond relates that he found a colony of weasels esta- 
blished in the cairn that marks the highest point of the hill. 
They used to be seen running in and out of their holes at all 
hours, and on different occasions they came into the 
observatory. As the winter wore on they changed their 
coats, which became pure white, with black tips on ears and 


tail. Tracks are often seen in the snow of hares and foxes, 
which seem to come up and cross over the hill, keeping 
along the highest ridges. Birds of different sort are not 
uncommon: hawks are often seen about the hill, and on 
one occasion several snow buntings lived in the rocks on 
the face of the cliff. 

The optical meteorological phenomena observed on Ben 
Nevis are of great interest and beauty. As the observers are 
practically in the clouds for most of the time, many oppor- 
tunities are afforded of minutely examining the optical effects 
of mist or cloud on the rays of the sun or moon. The most 
interesting sights of this class are seen during moderately fine 
weather, when the hill top is clear of all dense fog, and the 
atmosphere not too dry. When a thin, almost imperceptible 
film of scud-cloud or mist covers the moon, corone of the 
most vivid colours are formed. These corone, as is well 
known, consist of coloured rings arranged concentrically 
round the moon or sun. Each ring has all the usual spec- 
troscopic or rainbow colours to more or less perfection, 
arranged with the red belt outside. In winter, when the sun 
is low, even at noon, the shadow of a person standing near 
the cliff that runs all along the northern side of Ben Nevis is 
cast clear of the hill into the valley below. Rainbows are 
seldom seen from the top. Fogbows, however, both solar and 
lunar, are often witnessed. Thunderstorms are rare. 

During summer thousands of tourists ascend Ben Nevis, 
and a view from the summit on a clear day is well worth the 
energy spent in making the ascent. An inn has now been 
erected on the summit, and large numbers climb the moun- 
tain in the evening, staying all night at the hotel. By this 
means an opportunity is presented of witnessing a sunrise 
from the loftiest hill in Great Britain. The sun as he rises 
large and red from the bosom of the shining deep makes 
crimson the billows all around, and flushes the eastern sky ; 
as he mounts up, the veil is lifted, and from every point in 
the horizon nothing is seen but one vast panorama of 
mountains and lakes, with the ocean and its numerous firths 
in repose. The deep hush of eternal silence impresses the 
spectator with a sacred awe, whilst the viewaround produces 
asense of greatness never felt amidst the ordinary scenes 
and circumstances of life. 

At the present time a project is on foot to construct a 
railway to the summit, wrought on the same system as the 
Righi line in Switzerland. Such a means of ascent has 
been long talked of, and should the scheme ultimately reach 
fruition, it will undoubtedly be a paying concern. 

In connection with the observatory on the summit, a 
station for taking readings at sea-level was opened in the 
early part of 1890. It occupies a site 40ft. above the sea- 
shore at Fort William. The instruments are similar to those 
on Ben Nevis, with this difference, that they are self- 
recording. ‘Eye observations” are taken here seven times 
a day, and most of the time is occupied in attending to 
the self-recording instruments, and developing the curves 
got therefrom. The low-level station is connected with that 
on Ben Nevis by telegraph, and by this means a comparison 
can be made of the daily report before despatching the same. 

The photographs reproduced on page 97 have been placed 
at our disposal by Mr. Rankin, one of the observers. 








THE CHICAGO EXHIBITION. 
(From our Special Commissioner.) 
CHIGAGO, JUNE 24TH. 

On Sunday, June 9th, a severe squally gale suddenly struck 
across Chicago, doing considerable damage to the buildings 
and trees in the Exposition grounds, and causing many 
boating accidents on the lake. These accidents appeared to 
occur mostly with visitors, unaccustomed to the lake squalls 
and ignorant of how to manage either rowing or sailing boat 
in such weather. A fleet of local yachters weathered the 
gale without mishap, but one Chicago young man by himself 
ina small yacht got upset, and was only rescued after long 
swimming and dangerous exertion on the part of others. 
The wind stripped whole clouds of the outside plaster facings 
from the walls of the buildings; lifted one portion of the 
roof of the Transportation Building more than a foot off its 
bearing on one wall, on which it fell again with a crash that 
broke most of the glass in the roof; and broke in the glass 
roof in parts of many buildings, letting in quantities of rain. 

The next day—Monday, June 10th—a far more serious 
disaster befell the Exhibition. The great building called the 
“Cold Storage,” standing to the left of the main entrance, 
by the Transportation, was burnt to a level mass of 
ashes and burnt timbers in little over an hour’s time. 
Fortunately this building was not open to the public, but 
without the disastrous effects that would probably have 
occurred if it had been so, between thirty and forty lives were 
lost in the most ghastly manner. With culpable rashness a 
brigade of firemen had been sent high aloft on the wooden 
cupola surrounding the iron chimney stack in which the fire 
originated. The fire suddenly descended, probably by the 
falling of burning soot in the stack, and the poor fellows 
found themselves right on the top of a roaring furnace from 
which they had no means of escape, except one fire hose and 
one rope, which both burned through in a few seconds. Those 
who were prompt enough to make use of these by sliding 
down them got off with very bad, and in some cases fatal 
burning ; but those who hesitated were, a few minutes later, 
engulfed in the general crash of the blazing cupola. Some 
preferred to jump and be dashed to pieces; most of them 
remained to die the more horrible death. Afterwards a 
party of the employés in the building were found similarly 
crushed and burnt. 

This disaster has been already telegraphically reported 
in the English papers, but we mention it here in order to 
state that no fire or loss of life could be more utterly 
inexcusable than this one. The chimney stack was a wrought 
iron one, and was the only stack in the whole of this large 
building in which refrigerating machinery was in extensive 
use. To hide the ugliness of this stack, close to the main 
entrance to the grounds, a cupola was built round it, and this 
cupola was built entirely of wood and stucco. Moreover, the 
timber structure almost touched the iron, being in some 
places not separated from it by more than two or three inches. 
These statements are vouched for by an engineer who was 
asked to examine the structure not long ago, and who did 
examine it, and reported that it was so bad as regards fire 
that he would not have anything to do with any attempt to 
alter or improve it. Again, it is commonly known that the 
stack has been twice or thrice on fire before, and it is stated 
that in consequence of this the insurance companies refused 
to continue the insurance. 

The facts being as we have described them, it is to be 
expected that some one or more persons may be severely 





— for this disgracefully wanton sacrifice of human 
ings to torture and death. 
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ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 
(From our Spec 


al OMMiUSS oner.) 

Cuicaco, JuNE 28TH, 1893. 
Upon page 565 of your issue of June 30th, I described 

the great Westinghouse dynamo situated in the power 

plant station of the Machinery Hall, and I shall now 

describe the magnificent switchboard whence the 


lighting is controlled. The illustration given above 
is reproduced from a photograph specially taken 


for me, and some idea of the size of the board will be 
gained from the height of the attendants seen upon it. 
The whole of the board is of polished white marble, and 
the effect is very fine. To the right in the foreground of 
the illustration is one of the large double armature gene- 
rators already described ; the position of the small trans- 
former inside the armature carrier is clearly seen, and it 
will be observed that the leads from the machine are 
carried upon porcelain insulators. To the left in the 
foreground is one of the smaller machines previously de- 
scribed. The switchboard itself is reached by a metal 
spiral staircase, the lower gallery contains the dynamo 
switchboard, which is 40ft. long by 12ft. high. This board 
is divided into two parts, the left of which consists of five 
panels, and upon these are arranged the whole of the con- 
nections for the exciters. 

The last panel to the left is at present idle, as it 
is thought possible that a fourth exciter may be required, 
in which case the panel will control it. The next three 
panels are all duplicates of the end one, and each controls 
one of the exciters. It is, of course, impossible to see the 
separate instruments in your illustration ; I therefore add 
a diagram of one panel of each kind. 

Each exciter consists of a direct-current machine 
coupled to a Westinghouse engine. The combination is 
known as the “‘ Kodak” type. Why thisname was given 
to it is difficult to say, but I suppose it has something 
to do with the motto, ‘‘ You press the button, we do the 
rest.” The machines are of the type used as generators 
for street railway purposes, and each developes 300 
ampéres at 250 volts. All three exciters are connected 
in parallel, and are compound wound, and an adjustable 
resistance is provided in the shunt circuit of each 
machine. 

Fig. 1 is a diagram of one of the exciter panels. The 
part @ at the top is occupied by five 50 volt incandescent 
lamps in series across the machine, and acting as pilot 
lamps merely ; below this is 6, which contains a Westing- 
house ampére meter of the solenoid and core type, read- 
ing up to 300 ampéres. The part ¢ contains an automatic 
circuit breaker, which is perhaps the most interesting 
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piece of apparatus on the whole board. I give two sepa- 
rate views of this in Figs. 2a and 3a. One of the most 
important requirements in direct current work is a device 
which shall instantly open the generator circuit when an 
overload or short circuit on the line causes such an ab- 
normal flow of current as would result in burning out the 
armature if the current were not quickly interrupted. For 
this purpose, of course, fuses are used, but these are 
extremely unreliable, end where there are large fluctua- 






































time after the metal jaws of the double-break switch, 
Bb B' B’, have broken their contact. A lever carries the 
jaws and pencils, which are electrically united. A spring 
catch receives the lever after it has. been thrown back by 
the small but strong spring E. The handle is merely for 
convenience in closing the switch. Connection with 
the generator main is made at the back of the marble 
panel. 
Any desired adjustment for different currents within 


























° ° OTA 
° ° 
Lé |e 
~—— if) & 
a ) oom 
cm! oF 
ch |: v8 
> Yl Wy i- 
@) |r iif 
t{ C ‘ 
tot > < 
F'g. 1 = 
o*S 
TO O}|, 
© O 
| | ‘G 
( wae \| ' 
mpgs 1] “EpespeeR 
— -) — ~ | 
= ——e ined be 
Fig. 3 Fig. 2 


tions it is very difficult to calculate the proper size for the 
fuse, and besides this, in street car work, for example, the 
enormous discharge of energy from the circuit and the 
fields of the generator often results in an are which 


| destroys not only the fuse, but also all trace of the ter- 


minals. This automatic circuit-breaker is mounted upon 
the marble panel marked c, and consists of an electro- 


| magnet A, below which is its armature C, connected with 


a trigger D that holds the switch closed. A pair of 
carbon pencils, F F!, are so designed that they will con- 
tinue connection with the carbon plates, G G', for a short 


(CLCSED.) 





Fig. 2a Fic, Sk 


|range of the instrument is secured by changing the 
| weight attached to the armature. This weight consists 
| of a number of metal discs, each marked with the num- 
| ber of ampéres at which it will cause the apparatus 
to act. . 

| The action of the instrument is as follows :—The 
| solenoid being in series with the main circuit, any 
increase in the current supplied by the generator causes 
| the strength of the magnet to correspondingly increase, 
| until it is able to lift the weightcd armature and trigger. 
This releases the lever, which instantly flies out, first 
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preaking the metallic contact without causing an are, for 
the circuit is momentarily maintained by the carbens, 
and then the final break occurs, and the resulting are is 
formed only between the carbon pencils and plates, 
thereby avoiding injury or disfigurement of the switch. 

Referring again to Fig. 1, the panel d merely bears a 
letter denoting the particular exciter connected to the 

anel. ‘The next square below marked ¢ contains the 
triple jaw switch. The terminals at the sides are respec- 
tively positive and negative, while the central terminals 
are connected to the equaliser of all the exciters. 

Panel f contains the voltmeter plug sockets, which, by 
means of plugs and flexible cords, are connected to a 
standard Weston voltmeter, so that the potential of any 
one exciter can be easily read off. Panel g contains the 
adjustable resistance in the shunt circuit of the exciter 
field magnets. 

The fifth panel from the end has a blank square at the 
top of the second division, and is occupied by the main 
ampére meter, which will read up to 1200 ampéres ; and 
below this is a standard Westinghouse voltmeter connected 
across the cross bars of the exciter leads. 

Fig. 2 represents one of the thirteen panels adjoining 
those just described: these thirteen are for the alterna- 
tors. Each of the large machines, as already stated, has 
two separate armatures lettered A and B. Each arma- 
ture has its own separate connections, so that there are 
twelve panels altogether, with double connections for the 
large machines, and the two smaller machines are con- 
nected to the thirteenth. The disposition of the various 
connections is shown in Fig. 2. The part a is occupied 
by two pilot lamps of 100 volts each, one lamp for each 
armature ; below, on part 6, are placed two small trans- 
formers to reduce in the ratio of one to twenty from the 
high potential 2000 volts of the alternators to supply 
current to the pilot lamps and to the voltmeters. Panel c 
carries two voltmeters reading to about 110 volts, and 
panel d an ampére meter for each armature reading to 
200 «mpéres. Both voltmeters and ampére meters are of 
the Westinghouse form, consisting of a solenoid with soft 
iron wire core, balanced by a counterpoise. Panel e con- 
tains four plugging holes. Each hole is of rectangular 
form, about jin. by ,';in., and the actual hole isin a block 
of ebonite. Contact is made by means of flat plugs, 
which reach the back of the board, merely being guided 
through the front part, and danger from shocks is thus 
avoided. 

The plugs at the left side of panel e are connected to 
the bus bar for armature A, while those at the right side 
are connected to the bus bar for armature B of the same 
alternator. Panel f contains the main switch for arma- 
ture B, and plug holes for alternator. Panel g contains 
the main switch for armature A, and similar plug holes. 
Panel h shows four plugs in position to connect the field 
magnets of the alternator with its exciter. The switch 
connections will be more easily understood from Fig. 3, 
where D D are the dynamos connected to the four bus bars 
shown at the top. Panel 7, Fig. 2, contains a rheostat in 
each alternator field, and 7 are the main fuses; these are 
of an interesting form, and are shown in Figs. 4 and 5. The 
parts a and b are of lignum vite, and fit tightly into one 
another; an aluminium fuse of the form shown in Fig. 5 
is held tightly between the parts a and J, and leaves a 
narrow portion across the small ovalchamber. This por- 
tion is fused immediately an excess of current passes, and 
the molten fuse is blown out of the opening in the cover 
by the expansion of the air caused by the intense heat. 
These fuses are now being used upon all high tension work 
by the Westinghouse Company ; the whole arrangement 
can be easily dismounted by drawing one of the two plugs 
from the board. Behind the board there is a very wide 
space containing the resistance boxes, and all the leads. 
It is usual in low tension work to employ large heavy bars 
of bare copper for the connections, but as high tension is 
used here bare copper is not admissible. All the leads are 
carefully insulated, and appear like ordinary cable, but of 
course are not stranded inside. 

Mounting a staircase, I reached the top board, which is 
70ft. long and 9ft. 6in. high; this is the feeder switch- 
board, and consists of forty separate panels, divided into 
two sets of twenty each. One of the panels is represented 
in Fig. 6. At the top, a, is a pilot lamp in parallel with 
the secondary of a transformer 20 to 1; on panel d, at 
the left, is placed this transformer, and on the right is 
the compensator. This compensator is a transformer, 
with its primary coil in series with the main line, and 
having a secondary wound upon the solenoid of the volt- 
meter in a contrary direction to its own coil. The action 
of the instrument is as follows:—Its object is to cause 
the reading upon the voltmeter to be exactly proportional 
to the potential at the distant feeder point supplied by 
this particular branch; the actual reading upon the 
voltmeter being exactly one-twentieth of that at the dis- 
tant end. At the front of the board is a multipoint 
switch, which is regulated according to the resistance of 
the line once for all. Now let us suppose that only a 
very small current is flowing, there will be practically no 
drop on the line, and no current will flow in the primary, 
and therefore none in the demagnetising coil of the volt- 
meter, but as soon as the current rises in the main, the 
demagnetising current will rise in the voltmeter, and the 
reading will be less than before ; it is thus possible to do 
entirely without special pilot wires to the distant points, 
which is a great saving. Panel ¢ contains the voltmeter 
at the left, and the ampére meter at the right side. 

Panel d is figured 40, which is the particular number 
of the feeder. R is the relay, or, as we should say, 
omnibus bar; and all the panels d, e, f, g, h contain 
plugging holes ; the part f also containing the 100 ampére 
dynamo changing switch. All the panels having odd 
numbers are connected to one bus bar, and all those 
having even numbers to the other bar. 

By means of such plugs as I referred to previously, 
and flexible cables, any particular feeder can be supplied 
from any armature. 

Panel 7 contains the Stillwell regulator, by means of 
which the pressure at the distant points can be raised or 





lowered, although a constant potential is being supplied 
by the alternator. This instrument is illustrated dia- 
grammatically in Fig. 7; it consists of one or more trans- 
formers, a multipoint switch, a reversing switch, and a 
preventive coil. The converters are built with secondary 
coils of adjustable length—that is to say, connections are 
brought from different parts of the secondary coil to the 
multipoint switch. The primaries P of the transformer 
or transformers, as the case may be, are in parallel with 
each other and with the circuit, while the secondaries are 
in series with the feeder or supply circuit. The object of 
the multipoint switch A is to enable the length of the 
secondary S to be varied by graduated steps, without 
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interrupting the current. The position of the reversing 
switch F determines whether the regulator shall increase 
or decrease the pressure; and the object of the preventive 
coil H is to suppress the short circuit, which would occur 
should adjacent points of the secondary be connected in 
passing from point to point. The fundamental principle 
of the regulator is that of a transformer which shall 
increase the primary potential by an amount determined 
by the length of the secondary coil. 

This length is increased or diminished by loops carried 
from the various coils of the secondary to the multipoint 
switch. The arm of this switch sweeps over these con- 
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tacts, and by this means connections may be made with 
any given length of the secondary coil. It is obvious, 
however, that should the arm be of insufficient width to 
bridge between adjacent contacts, an interruption of the 
circuit would occur as it moved from point to point. It 
is also evident that if the width be sufficiently increased to 
bridge between adjacent contacts, a short circuit would 
take place. These difficulties are obviated by making the 
arm in two parts, one of which is connected to the inner 
and the other to the outer of two semicircular rings. 
These rings are in turn connected to the terminals of the 
preventive coil, which is so wound as to offer a, high in- 
ductive resistance to currents tending to flow between the 
points of the switch, but practically 
no resistance when both parts of the 
arm are covered by the same contact 
piece. In the centre of the feeder 
board are two ground detectors con- 
nected as shown in Fig. 8, where P P 
are primaries of small transformers, 
and § the secondaries of the same; 
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m ul} across each secondary a lamp is con- 
= 2} nected, and the middle of the primary 
F “| coils is connected to earth. The 
brightness of the lamps enables a 

F ground connection to be detected. 
‘ The circuit of current is from 
Fig. 8 the dynamo to the dynamo board, 


thence to a panel of the feeder board, and to the 
changing switch, thence by the centre of the changing 
switch to the Stillwell regulator; from thence through 
one of the fuse blocks to the line, and back from the line 
through the primary of the transformer and ampére- 
metre, through the other fuse block to the centre of lower 
changing switch and back to the dynamo board. 

The cables are twisted together for each particular line 
to get rid of induction effects, and then they are drawn into 
lead tubes. Wurts’ non-arcing arresters, such as were de- 
scribed on p. 571, June 30th, are connected in parallel with 
the primaries of the transformers, and so far no trouble has 
been had at all. All the lamps used by the company are 
of the new stopper type ; the 16-candle power lamp is con- 
siderably larger than the Edison-Swan lamp used in Eng- 
land, but by the use of the stopper and atmosphere 
of attenuated nitrogen in the bulb, this company is able to 
compete with the General Electric Company. 








THE excavation at Hell gate reef was attended by 
21,000 soundings and 8000 borings. z 








TRIAL OF AMERICAN NICKEL STEEL PLATES. 
(From our Special Commissioner.) 
PHILADELPHIA, July 13th. 

On Tuesday, July 11th, an important armour trial 
took place at Indianhead, Washington, U.S., which I 
witnessed by special permission, and of which I may 
give a full account hereafter. In the meantime I give 
the following particulars. Two nickel steel plates 
were tested ; first a nickel steel plate 9ft. Tin. by 6ft. 33in. 
by Yin. thick, probably weighing about 10 tons, made by 
Messrs. Carnegie, Phipps, and Co., for the side armour of 
the monitor Monadnock; and secondly, a curved plate, 
forming the thirteenth part of a circular barbette shield 
for the Indiana—also of nickel steel—measuring on the 
face 12ft. lin. by 8ft. 4:7;in. by 17in. thick, made at Beth- 
lehem, weighing 31 tons. The importance of the trial 
lies in the fact that it is the first acceptance trial of a 
sample of 17in. nickel steel armour made in America. 
In England our heavier plates have been received without 
any regular system of selecting and proving samples. 
The system now established in the United States is a 
great step in advance, and offers the most stringent check 
as to quality of supply. American officers forming an 
inspection branch are detached to watch the manufacture 
at the factories. Chemical and mechanical tests are made 
of the metal cut out of every bolt hole of every plate, 
besides cutting portions out from each end of the plate. 
The records of the results are registered; and finally, the 
plate which shows the greatest irregularity in results is 
selected for proof and fired at. 

It is thus not only not a plate selected for a champion; 
but, on the other hand, the very worst plate of the lot 
made, so far as is indicated by a systematic examination. 
The first test on this principle of the 17in. nickel steel 
plates for two barbette towers, making up over 700 tons, 
marks an epoch in the supply of armour. 

The firing tests were undoubtedly very severe. The 
Carnegie 9in. plate was attacked by an 8in. gun, firing 
Holtzer forged steel projectiles weighing 2501b. each. 
The first round had a striking velocity of 1400ft., which 
involves a striking energy of 3397 foot-tons, and a calcu- 
lated perforation of 11:8in. of iron and 9°4in. of steel, and 
a shock of nearly 340 foot-tons per ton of plate. The 
second round had 1688 foot-tons striking velocity, and an 
energy of 4910 foot-tons, with a calculated perforation of 
14-5in. of iron, or 11°6in. of steel, and a shock of 491 foot- 
tons per ton of plate. The third round had a velocity of 
1348ft., and a striking energy of 4137 foot-tons, with a 
calculated perforation of 13:2in. of iron, or 10°6in. of 
steel, and a shock of nearly 414 foot-tons per ton of plate. 
For acceptance it was necessary that the plate should not 
allow Rounds 1 and 3 to pass through plate and backing. 
Should it not be perforated by No. 2, a special increase of 
price amounting to 200 dols. per ton was to be accorded. 
The first and third projectile failed to get through, 
although the point broke through the back, and both 
projectiles rebounded, set up to some extent just below 
the hardened head and shoulders. Round No. 2 passed 
through, consequently the supply is accepted; but no 
premium is paid, in spite of the excellence of the results. 
No trace of cracking was manifested. 


The 17in. Bethlehem plate was attacked by the 12in. 
gun firing a Carpenter forged steel projectile weighing 
8501b. The first round had a striking velocity of 1322ft., 
an energy of 10,300 foot-tons, and a theoretical perfora- 
tion of 16°7in. of iron or 13°4 of steel. This was a 
cracking test for acceptance; that is to say, the plate 
must not show a through crack extending to the edge 
under this blow. It did not crack in any way, and the 
projectile, after its point reached a depth of 20in., 
rebounded intact, and apparently undeformed, though 
measurement showed a very slight setting up. The 
second round was fired with a striking velocity of 1495ft. 
per second, implying an energy of 13,180 foot-tons, and a 
calculated perforation of 19-2in. of iron or 15-4in. of steel. 
This was the cracking test for a premium of about 15 per 
cent. above the contract price. The weight of the plate 
being about 31 tons, it may be seen that the energy per 
ton of metal is 425 foot-tons. The plate showed no 
cracks except in the lip round the shot hole. The shot’s 
point penetrated to a depth of 20in. past the face of the 
plate ; the projectiles rebounded intact and apparently 
undeformed. The acceptance test for perforation being 
laid down for a velocity of 1410ft. was rendered 
unnecessary by the last-mentioned round, seeing that the 
projectile had failed to get through at the higher velocity. 
The third round was at a point which, with the two 
previous rounds, formed a triangle, with sides approxi- 
mately 3ft., 2ft., and 3ft. long, the longest side being 
horizontal, and connecting the first and third rounds, the 
second being midway and below them. The striking 
velocity was 1858ft., implying an energy of 20,240 foot- 
tons, a perforation of 24:2in. of iron or 19°4in. of steel, 
the energy per ton of plate being 653 foot-tons. This 
was the perforation test for premium. The projectile, 
however, as was to be expected, passed through plate and 
backing, not being recovered. The lot represented by 
this Bethlehem plate had, therefore, passed the accept- 
ance trials, like that of Carnegie, but had failed to secure 
the premium. 

It will be observed that neither of the plates tested on 
this occasion had been subjected to the Harvey process. 
It may be questioned whether the thicker plates would, 
on the whole, benefit by it, for reasons which need not 
here be discussed; but the armour here tested was made 
in conformity with orders given previous to the approval 
of the Harveyed plates. With regard to the behaviour 
of the plates, it may be seen from the above that their 
resistance to perforation was very good, and all that could 
be expected, while their resistance to fracture was in 
both cases perfect. In the case of the Carnegie plates 
there is nothing that has not been before exhibited in 
nickel steel plates. The interest, therefore, centres in the 
trial of the Bethlehem 17in. plate, which is the first plate 
of this thickness which has been fired at in this country. 
It may be added that the test is more severe than that to 
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which a 17in. plate has been subjected in any country. 
To us it seems a pity that the premium could not have 
been awarded to it. The ground of refusal is of course 
perfectly comprehensible. It is, that a certain standard 
of resistance to perforation on the one hand, and to 
cracking or fracture on the other, was laid down. The 
former calls for hardness, the latter for toughness, which 
is antagnostic to hardness. It may be urged that the 
plate was unnecessarily tough, that the same plate might 
have been very well hardened, so as to resist perforation 
at the expense of some increased liability to fracture. 
The answer to this is, that the margin in liability to 
fracture isan unknown quantity, and may be a small one. 
It would need very nice discrimination to utilise the 
liberty to crack under the blow of 20,240 foot-tons, and 
yet be quite safe against all cracks under 10,300 foot-tons. 
Moreover, we could not learn that the authorities wished 
to see more hardness at the cost of making the plate 
more brittle. Under these conditions it seems a pity that 
a plate which has exhibited extraordinary powers exactly 
in the desired direction should not have secured the 
premium. 

My own view of the matter is, that for theoretical 
perfection in such investigations, we need to employ 
velocity screens at the back of the plate, as was done 
. last year in England in a trial of perforation at very high 
velocities. Such a screen would register the velocity, 
and consequently the energy left in the projectile, and 
therefore the energy expended in getting through the 
plate. With such a register, I think that the plate 
that drew from the projectile the greatest amount of 
energy would have best answered the end of armour. 
I have suggested this before, and I believe that 
Lieutenant Jaques, the Bethlehem ordnance engineer, 
has also advocated something of this kind. To return to 
the plate, there is evidence here given that nickel armour 
has been probably perfected so as to resist fracture in a 
greater degree at Bethlehem than anywhere else. The 
Vickers plate at Ochta was subjected to a more severe 
test, namely, 687 foot-tons per ton of plate, but under 
this it was completely fractured, and the experiment 
took place on a smaller scale—that is, with 10in. plates. 

As to projectiles, the Carpenter shot were most excel- 
lent, but the behaviour of the Holtzer, in our deliberate 
judgment, was not what we generally expect from them. 
I have seen in America several Holtzer projectiles 
with a very symmetrical bulge round the shell just in 
rear of the hardened front portion of the projectile. Some 
people go so far as to say that under no circumstances 
should an armour-piercing projectile set up, and that when 
over-matched destructive effect should rather take the 
form of fracture. I so far agree with them that I 
think 8 projectile which bulges out in a uniform belt on 
impact is far too soft, especially when such a result is 
produced on impact against a rather soft steel plate with 
a natural face at a velocity of 1400ft. We look back to 
seeing Holtzer shot rebound almost without deformation 
after striking a plate at 2000ft. velocity. 

The following officials and officers, among others, were 
present at the trial:—The Secretary to the Navy, Mr. 
Herbert; the Chief of the Bureau of Ordnance, Captain 
Sampson; Lieutenant Single, Chief of Naval Intelli- 
gence ; Captain JeweM, Superintendent of the Naval Gun 
Factories; Lieutenants M’Crea and Miles, of the Ord- 
nance Bureau; Lieutenams Commarck Eaton, Inspector 
of Steel at Pittsburg. The establishment of Messrs. 
Carnegie and Phipps was represented by Mr. Frick, Mr. 
Schwal, and Hunsicker, and Bethlehem by Lieutenants 
Jacques and Linderman, Devonport, and Meiks. Last, 
and by no means least, I have to mention the presence 
of M. Bouvard, of Messrs. Schneider's firm, who is pro- 
bably the highest authority on steel armour in France— 
perhaps in Europe. 

In expressing our thanks to the Chief Secretary for 
permission to witness this important trial, I am glad to 
be able to add that I hope to give our readers copies of 
the official photographs. 








PORT AND RAILWAY CONCESSIONS AT SAN 
CLEMENTE. 


RECENTLY in our columns a very full account has been 
given of the great development of trade and commerce which 
has within the last few years distinguished the Argentine 
Republic. This progress has not been due to any very 
extensive accommodation for shipping by means of ports and 
harbours, for until some two years ago they were very few 
and far between, notwithstanding the country has a coast line 
of nearly two thousand miles. At Buenos Ayres itself ocean- 
going ships were compelled to anchor in the open roads, 
and run their cargo in lighters and shore boats, a distance of 
fourteen miles, before they touched land. A reference tothe 
accompanying map will clearly indicate the topographical 
features of the locality to which we are referring, and the 
points of interest which we shall briefly describe. The 
Argentine Republic is separated from its neighbour Uruguay 
by an estuary of the river La Plata, having a breadth of about 
thirty miles at Buenos Ayres, and of sixty-five at Monte 
Video. In spite of its great breadth the quantity of water in 
the estuary is uncertain, the tidal range is small and irregular, 
and the depth is so shallow as to seriously interfere with the 
navigation of large vessels. It would appear, therefore, that 
not so much as might have been expected has been attained 
by the expenditure of £10,000,000 on port and harbour works 
at Buenos Ayres and Ensenada, but fortunately a port which 
will admit vessels of the largest size can be established at San 
Clemente, Cape San Antonio, at the southern entrance to the 
estuary of La Plata. 

When it is borne in mind to what a length and other pro- 
portionate dimensions the large ocean - going steamers, 
whether designed for eastern or western trade, have at 
present attained, it will be at once apparent that the demands 
made upon a first-class port are of a somewhat onerous 
nature. As the draught of ships increases, it becomes 


absolutely necessary for the existing depth of water in ports 
and harbours to be increased also, if they are to retain the 
traffic; otherwise, the traffic will very speedily divert itself 
elsewhere, where the required accommodation is to be 
obtained. Since Buenos Ayres does not possess the facilities, 








the Argentine Republic and the Provincial Government of 
Buenos Ayres have granted concessions to Messrs. Gibson 
and Company to construct a port at San Clemente, and rail- 
ways connecting the port with the existing railway system. 
In the accompanying map the thick black lines represent the 
railways in working order, and the dotted lines the routes of 
the different concessions conceded to the firm alluded to. At 
one and a-quarter miles seawards from Punta Rasa, which is 
a small promontory forming the termination of Cape San 
Antonio, there is a depth at high-water of 214ft., and of 
16}ft. at low-water. Still further out in the “ offing,” about 
four and a-half miles, the depths are increased respectively 
to 35ft. and 80ft., and the work consists practically in form- 
ing an entrance channel to the port of the requisite 
dimensions necessary for the navigation of ocean liners of 
large draught. This task is rendered the less difficult, since 
Punta Rasa acts as a natural breakwater, and shelters the 
mouth of the river San Clemente from the storms of the 
Atlantic. When the works are carried out they will render 
San Clemente an excellent coaling station, provide it with a 
sheltered harbour, deep-water quays, and ultimately adapt it 
for the purposes of a port, dockyard, arsenal, and the other 
accessories of a great naval station, for which it possesses 
some very valuable strategical advantages. The total length 
of conceded lines—see map—amounts to 194 miles, and it 
will be seen by an inspection of the routes they follow, and 
the towns with which they form junctions, that the great 
object effected is to bring them all in much nearer connection 
with San Clemente than they are at present with Buenos 
Ayres. One example will suffice to render this statement 
clear. The town of Maipti is 158 miles from Buenos Ayres 
by the Southern Railway, but when placed en rapport with 
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San Clemente that distance will be reduced to ninety-two 
miles. 

A few words may be said about the terms of the concessions 
themselves. In concessions hitherto granted for port works 
it is usually stipulated that they shall lapse, free of all cost, at 
the termination of a certain number of years into the posses- 
sion of the Government, but the San Clemente concession is 
exempt from this stipulation. In its case the Government 
has reserved to itself the right to purchase the works within a 
period of ninety-nine years, by paying twenty per cent. in- 
demnity over and above the cost. Should that time lapse, and 
the Government be subsequently desirous of acquiring the 
works, it will pay their value as then fixed by a fair and im- 
partial valuation. We have not space at present to enter into 
the details of the works, but it may be stated that the scheme 
sanctioned, includes a large tidal harbour, with northern and 
eastern channels, having a depth of 30ft. at low-water, a wet 
dock, a couple of graving docks, and numerous other works, 
for the designs and details of which Messrs. Gibson and Co. 
consulted Mr. Daniel Macalister, M. Inst., C.E., of Greenock. 
There are no especial engineering difficulties to be encountered 
in the construction of the proposed railways, and the necessary 
sanction of the executive to proceed at once with the works 
has been applied for and approved. 








THE NAVAL MANCUVRES. 


WE have already briefly reviewed the proposed plan of 
operations, and indicated generally the problem which 
has been set to the opposing forces. Now that the 
preliminary cruise of exercise has been completed and 
hostilities commenced, it will be useful to give more in 
detail the strength of the different squadrons. As it is 
practically impossible to allocate a distinct value of com- 
parative strength for individual ships, they have all been 
classified in three groups (a), (b), and (c) of battleships, 
cruisers, and torpedo catchers respectively. Thus all 
vessels in each group are supposed to be equal, and any 
superiority in similar groups is solely adjudicated by 
number. This method is simple where a squadron is 
composed only of ships of the same grouping. Where it 
consists of a mixture, its aggregate strength for compara- 
tive purposes can only be fixed by giving battleships, 
cruisers, and catchers a relative value, or allowing 
points, as it were, to each, by which a total strength 
is given to the squadron. Thus, supposing a battle- 
ship counts as 100, a cruiser as 50, and a catcher 
as 20, the comparative strength of two squadrons could 
be estimated and a certain margin allowed to give either 
side the victory in peace mancuvres should they come in 
contact. We do not profess to say that the above values 
are what are actually given, but it is probable that some 
such classification has been adopted. A few vessels are 
not grouped, but kept separately as special service ships 
connected with the torpedo flotilla. They are not attached 
to any of the fleets, but form a Coast of Ireland squadron, 
and will be on the Blue side. 

Coming to the Red side, we have first the A Fleet, 
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under Vice-Admiral Fairfax, assembled at Torbay, con. 
sisting of :—Group (a) Royal Sovereign, Rodney, Nelson 
Conqueror, Narcissus, Blenheim; Group (bd) Sappho, 
Pique, Naiad, Rainbow, Intrepid, Thetis; Group (6) 
Speedwell, Skipjack, Salamander, Niger, Gossamer 
Gleaner, Spider, Rattlesnake, or a total of six battleships, 
six cruisers, and eight catchers. It will be observed that 
Narcissus and Blenheim are grouped with the battleships, 

The B Fleet of the same side, under Rear-Admira] 
Edward Seymour, assembled at Lamlash Bay, Isle of 
Arran, consists of:—Group (a) Anson, Thunderer 
Rupert, Immortalité; Group (8) Tribune, Iphigenia’ 
Mersey, Iris, Bellona ; Group (c) Barracouta, Sheldrake, 
Grasshopper ; or a total of four battleships, five cruisers, 
and three catchers. 

Turning to the Blue side, we find the C Fleet, under 
Rear-Admiral Fitzroy, assembled at Berehaven, con. 
sists of:—Group (a) Alexandra, Superb, Benbow, 
Audacious, Australia, Galatea; Group (0) Terpsichore, 
Indefatigable, Melampus, Holus, Spartan. 

The D Fleet of the same side, under Rear-Admiral Dule, 
assembled at Blacksod Bay, consists of :—Group (a) 
Swiftsure, Hero, Aurora ; Group (b) Andromache, Apollo, 
Brilliant, Retribution, Forth, Thames, Pearl. 

Attached to the Blue side is the Coast of Ireland 
Squadron under Rear-Admiral St. John, consisting of 
special service vessels not grouped—Vulcan, Curlew, 
Magnet, Traveller, Hearty, Raven. Group (c) Barrosa, 
Jason, Cireé, Seagull; torpedo boats, Nos. 59, 60, 66, 
77, 79, 81, 82, 83, 84, 34, 45, 52, 53, 57, 58, 80, 85, 87, 63, 
64, 67, 68, 72, 73. 

These torpedo boats stations are Larne, Belfast, Carling. 
ford, Kingstown, Wicklow, and Waterford. Also in the 
following ports torpedo boats will be secure against 
capture :—Strangford, Dundalk, Howth, and Wexford. 
From the foregoing it will be seen that, excluding the 
torpedo flotilla, there is a slight superiority of force on 
the Red side, but not sufficient to render hopeless the task 
set to the Blue Admiral of preventing his adversary from 
obtaining the command of the sea. As we have already 
stated, much will depend upon the action of the torpedo 
boats, whether by judicious and energetic handling this 
modern weapon may not at the outset put the opposing 
forces on equal terms. They must expect to be vigorously 
attacked by the many catchers the Red Admiral has at 
his disposal, while experience has shown that, except in 
a calm, torpedo boats have little chance with swift cruisers. 
The latter can avoid their attack and overtake them in 
retreat. If distributed in twos and threes, torpedo boats 
are liable to be destroyed in detail ; but if a considerable 
number act together and fall upon a squadron at night, 
they should be able to put some of the ships out of action. 
The difficulty of securing an immediate result is that in 
these peace manceuvres vessels will not admit being dis. 
abled, and continue their course, leaving the matter to be 
settled later by the umpires. In the same way torpedo 
boats have a dislike to being theoretically sunk, and 
exhibit the same tendency to a plurality of lives which is 
supposed to belong only to the cat species. This could 
be avoided only by having umpires in every craft: an 
impracticable proceeding. But it would be more satis- 
factory if a certain number of umpires were afloat, a 
course which was originally pursued, but has of late 
years been abandoned. The plan now is to have 
three admirals, who remain on shore and receive all 
claims from both sides. As their decision, though 
final, does not reach the contending parties till the 
manceuvres are over, there is no immediate effect where 
a point is in dispute, and a squadron may continue its 
journey with numbers undiminished until the opposing 
fleet is encountered. The preliminary cruise has been 
devoted to exercise, and giving the new crews an oppor- 
tunity of working together. A week is barely sufficient 
for this purpose, and would be wholly inadequate in 
former days when men were entered from the shore, 
many being far removed from seamen. But all such 
anomalies have now disappeared, and a few days suftice 
for a new crew to shake down to their various duties in a 
modern man-of-war. Considering the number of vessels 
mobilised, few casualties have occurred, and it seems 
evident that the boiler difficulty is no longer acute. There 
is much to learn, however, in many points connected with 
the equipment ofthe latest types. Perhaps the mostimport- 
ant with cruisers is the coal supply, and the large daily 
consumption for other purposes than steaming. Then as to 
the ability to maintain a high speed at sea which these 
manceuvres necessitate, not until their termination can 
a just estimate be formed of our advance in this respect. 








THE NEW THEATRE AT BUENOS AYRES.—One of the largest, if not 
one of the handsomest theatres in the world, is approaching com- 
pletion in the capital of the Argentine Republic, and it will include 
one of the largest electric-lighting plants. At present the carcase 
of the building, including the stonework, timberwork, and roofing, 
is completed. Our contemporary, Anales de la Sociedad Cientisica 
Argentina, devotes a whole number to a description of this struc- 
ture, and illustrates the text with twenty excellently executed 
plans, photographs, drawings, and perspective views of both the 
exterior and interior. Every part of the theatre is minutely 
described, and chapters are inserted dealing with all the details of 
precautions against fire, acoustic properties, lighting, warming, 
ventilation, water supply, and stage machinery and appliances, 
In fact, it is not too much to say that a good practical man could 
build the theatre from the data supplied by the publication referred 
to ; it constitutes a complete specification and set of working draw- 
ings. If it were not that the whole subject is one more suited to 
the pages of one of our architectural contemporaries than our 
own, we should reproduce some of the illustrations and describe the 
design more fully. As it is we must restrict ourselves to briefly 
mentioning some of the principal features of this new place of 
popular amusement. The greatest length and breadth are respec- 
tively 385ft. and 197ft., giving a total area of 75,845 square feet. 
Each of the three facades has a different height, which are 76ft., 
122ft., and 142ft. Owing to the yielding character of the subsoil, 
the foundations were sunk to a depth of 25ft. The whole of the 
theatre will be lighted by electricity, as well as the external 
corridors and approaches. Three thousand five hundred incan- 
descent lamps, of 16-candle power each, will be — in the 
interior of the building; and twenty arc lights of 1000-candle 
power each for the exterior. There will be three tiers of boxes in 
the total height of the theatre, which on a pinch will accommodate 
4500 spectators. 
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** With this week's number is issued as a Supplement a Two-page 
* Engraving illustrating Her Ma; jesty’s First-class Protected Cruiser 
Endymion. Every copy as issued by the Publisher includes a 
copy of the Supplement, and subscribers are requested to notify the 
fact should they not receive it. 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
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fore request correspondents to keep copies. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Bripok.—The old Tay Bridge was opened on the 31st of May, 1878. 

J. R. T. (Barbados).—You will find the account of the thermal storage 
system in THE ENGINEER of 27th January, 1893, p. 82. Your letter has 
been sent to those who will be able to supply the information you require, 
including recent improvements. 


BRAZING JOINTS AND FIRE-PLACE GRATES ABROAD. 
(To the Editor of The Engineer.) 

Sir,—I should be glad if one of your readers can inform me in what 
foreign countries fire-place grates are used such as we use in England. 

I have great difficulty, in brazing joints, to get the spelter to run into 
the joints properly. I have the joints very clean, and use plenty of 
borax. Should I use wet borax before heating ? Biow 
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MEETINGS NEXT WEEK. 

IxsTITUTION OF MECHANICAL ENGINEERS. — Tuesday, August Ist, to 
Friday, August 4th. Middlesbrough meeting. Papers: ‘On Recent 
jevelopments in_the Cleveland Iron and Steel Industries,” by Mr. 
veremiah Head, Past-President, Chairman of the Reception Committee ; 

On the Middlesbrough Salt Industry,” by Mr. Richard Grigg, of 





Middlesbrough ; ‘‘On Some Engineering Improvements in the River 
Tees,” 4 Mr. G. J. Clarke, Engineer to the Tees Conservancy Commis- 
sion ; “ Description of the Electric Rock-drilling Machinery at the Carlin 
How Ironstone Mines in Cleveland,” by Mr. A. L. Steavenson, of 
Durham ; “ On the Artificial Lighting of aoog =il by Mr. Benjamin 
A. Dobson, of Bolton ; ‘‘ On the Working of Steam Pumps on the Russian 
South-Western Railways,” by Mr. Alexander Borodin, Engineer-Director. 
The following is a brief outline of the programme :—Tuesday: Reception 
by the President ; reading and discussion of papers; and visits to engi- 
neering works of interest. Wednesday: Reading and discussion of 
papers; visits to engineering works; and—at 7 p.m.—the Institution 
dinner. Thursday: Excursions and visits to various places of interest. 
Friday: Excursions and visits, &c. &c. 

INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Monday, July 81st, at the Town Hall, Westminster. District meeting. 
Visits to the Westminster Electric Light Station and the Hydraulic 
Pumping Station, Millbank-street; the Western Low-level Pumping 
Station; and the Westminster Electric Lighting Central Station, 
Eccleston-place, Buckingham Palsce-road. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Enorneers.—Saturday, July 29th, excursion to Blyth Harbour, 
at the invitation of Mr. J. Watt Sandeman, M. Inst. C.E. The new 
compound dredger Blyth will be taken out to sea and shown at work. 

Norta oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
Saturday, August 5th, in the Wood Memorial Hall, Newcastle-on-Tyne, 
at 2 p.m. Annual general meeting. 








DEATH. 
On the 28rd July, at Holly Lodge, St. John’s-hill, 8.W., Epcar 
WILLIAM VERRINDER, Traffic Superintendent, London and South-Western 
Railway Company, aged 56. Friends will kindly accept this intimation. 


THE ENGINEER. 


JULY 28, 1898. 














EXTENSION OF THE ALKALI ACT. 


THE present year is marked by an extension of the 
Alkali Act, an amending statute having been passed last 
year which came into force a few months ago. The 
annual report of the chief inspector, Mr. Alfred E. Fletcher, 
which has just been issued, refers to the new provisions 
thus introduced, and in so doing shadows forth what will 
very likely prove to bé a further amendment of the law 
in years to come. Thirteen additional classes of works are 
now brought under the provisions of the Alkali Act of 
1881, greatly widening the scope of the former statute. 
Mr. Fletcher’s exact opinion of this extension appears 
in his report to the Secretary for Scotland. The schedule 
to the amending Act, passed last year, specifies the 
different processes to which the law is to apply. Thus, 
among others, we have barium works, strontium works, 
Venetian red works, and tar works. Mr. Fletcher says 
it is much to be regretted that, in accordance with past 
legislation, it has been thought necessary in this way to 
name specially every process of manufacture to be 
included under the Alkali Act, on account of some 
noxious gas liuble to be discharged from it. He thinks 
it would have been preferable, for many reasons, to 
have named the gases themselves, and not the processes 
which generate them. The number of such gases would 
only be seven, ‘‘ while the number of the processes which 
generate them is indefinite, and a schedule of them can 
never be considered complete, owing to the constant 
advance and change in chemical manufacture.” It is 
further pointed out that the definition of the works is 
imperfect. The clause referring to tar works describes 
them as ‘‘ works where gas tar is distilled or is heated in 
any manufacturing process.” The words “gas tar” 
mean the tar produced by the distillation of coal in gas- 
works. The question, therefore, arises whether this 
includes the tar which is produced by the distillation of 
shale in paraffin oil works. It is usual in some cases to 
mix this latter kind of tar with sulphuric acid, in order 
to separate some of its basic ingredients. This acid, or 
the remainder of it, decomposed by the tar, when brought 
toa high temperature, gives off sulphurous compounds 
similar to those which are so offensive in the case of coal 
tar distillation. Hence it is suggested that it would have 
been better if legislation had been simply and compre- 
hensively directed to those processes of manufacture in 
which sulphuretted hydrogen is discharged, instead of 
specifying certain processes in which this gas is evolved. 
Mr. Fletcher thinks it is now generally felt that the 
attempt to name all the various processes of chemical 
manufacture which should be brought under the Act will 
never be permanently satisfactory, and that a classifica- 
tion based on the naming of the noxious substances which 
are liable to be discharged should be resorted to. It 
certainly seems to be in accordance with common sense, 
that if a gas is objectionable, it is equally so from what- 
ever source it may arise. 

So far the Alkali Act has operated well. Formerly all 
the hydrochloric acid of the alkali works was allowed to 
“ag up the chimney with the smoke. It is now required 

y the Act that the quantity should not exceed 0:2 grain 
per cubic foot of air. The amount actually found is less 
than half that limit, being only 0°093 grain. The Act 
stipulates that the hydrochloric acid escaping into the 
atmosphere shall not exceed five per cent. of the total. 
The amount actually found as the average of the whole 
year’s testing is again less than half the legal limit, 
being only 1-937 per cent. The Act prescribes four grains 
per cubic foot as the limit for the amount of acid gases 
escaping from the leaden chambers of the sulphuric acid 
works, whereas the amount found is only equivalent to 
1:284 grain of sulphuric anhydride per cubic foot. For- 
merly the whole of the acid and highly corrosive gases 
discharged from chemical manure works escaped into 
the air. The equivalent in sulphuric anhydride is only 
0°272 grain per cubic foot on the average for the past 
year. On the passing of the first Alkali Act, in 1863, not 
more than eighty-two works were at first registered under 
it. The number of these increased in a few years to 
about 150, and the duty of the inspectors went no further 
than the control of the hydrochloric acid generated in the 
manufacture. The first Gossage tower for the condensation 
of the acid was erected at Widnes nearly thirty years 
before the passing of the Act, and for a long time the 
high chimney was adopted at various works as a means 
of getting rid of the gas, which is now retained as an 
important source of profit. Many of these high chimneys 





still stand, though some have been reduced in altitude. 
The highest is on the hill of St. Rollox, at Glasgow, and 
rises 485ft. above the ground level, ‘‘a monument of 
expensive brickwork.” But the high chimney failed to 
prevent the mischief accruing from the discharge of 
“torrents of acid gas.” The gas floated away from the 
immediate neighbourhood, but descended at a distance, 
to work havoc among the vegetation of an extended area. 
After the passing of the Act of 1863, the condensation of 
the hydrochloric acid of the alkali works was found to be 
not very difficult, and at the same time to be profitable. 
But owing in a great measure to the rapid increase of the 
manufacture, serious harm was still inflicted by the 
escape of acid gases, and in 1881 came the Act which 
enlarged the powers of the inspectors, at the same time 
including six additional processes. We have now reached 
a further stage, by the amending Act of 1892, and some- 
thing more is probably not far off. The number of regis- 
tered works at the close of last year was 910 in England 
and Ireland, and 187 in Scotland, while the separate pro- 
cesses of manufacture brought under inspection were 
1225 in the former case, and 178 in the latter. The 
formation of the United Alkali Company has proved 
favourable to the operation of the Act. A wholesome 
competition has been established among the various 
managers, and the directors have availed themselves of 
the information afforded as to the merits of the different 
modes of working. 

In accordance with a provision contained in the 
Factory and Workshop Act of 1891, the Home Secretary 
in December last brought alkali and other chemical 
works under the operation of that statute, as being of 
the nature of dangerous or injurious trades. Special 
powers are thus given on behalf of the safety and 
comfort of the workpeople, extending to the fencing of 
machinery, the protecting of dangerous places, as tanks 
and furnaces, and other matters. But that which is 
described as the most difficult of all is the task of 
“‘ protecting the workman against himself.” Respirators 
and special clothing may be provided, but it is another 
thing to persuade the workpeople to use such safeguards. 
It is by no means easy to obtain the uniform observance 
of the most simple precautions. Employers have in 
many cases adopted expensive arrangements to avoid 
exposing the men to the action of deleterious gases, and 
the change for the better is said to be very marked 
in the case of some of the chemical manure works. 
For such changes the men are grateful; but they 
are often slow to help themselves, when they have 
the option of doing a thing for their own benefit 
or leaving it undone. Some interesting statistics are 
given to show that the general mortality of Widnes 
compares favourably with that of other manufac- 
turing towns in Lancashire. Yet Widnes consumes a 
million tons of sulphurous coal annually, and the habits 
of the poorer portion of the population are described as 
prejudicial to the health of their children. Particulars 
are also given as to the number of operatives employed in 
the different departments of the alkali manufacture, and 
their rate of mortality. On the whole, the facts so 
recorded are encouraging, showing that the health and 
longevity of the operatives engaged in the alkali manu- 
facture compare favourably with those of the general 
population elsewhere. Mr. Fletcher enters once more on 
the subject of black coal smoke. His experience in this 
direction is large, and includes a special examination of 
more than fifty furnaces. A consideration of the facts 
“points to the necessity of a constant supply of fuel, 
which can only be accomplished by mechanical means, 
unless that fuel is gaseous.” As a proof of what can be 
done, reference is made to a large chemical works with 
200 fires going, including furnaces for fifty large Lan- 
cashire boilers. Until lately, a row of four chimneys 
on this establishment poured out ‘a mass of black 
smoke which shrouded the whole district in its 
pall,” whereas now these chimneys are smokeless so 
far as the eye can discern, only fully-burnt colourless 
gases being sent into the air. It is asserted with con- 
fidence that, according to the prolonged experience of 
many coal consumers, means are at hand whereby the 
black smoke of boiler fires, and that of most other 
furnaces, can be wholly prevented at a moderate cost, or 
even with profit. As for the fear of carbonic oxide, ex- 
periments show that this gas is absent when there is no 
black smoke, and present when such smoke abounds. A 
subject of general interest finds a place in the report. 
Accustomed to notice the presence of noxious gases, and 
to seek a mode of avoiding or of removing them, Mr. 
Fletcher remarks that an inspector under the Alkali Act 
cannot travel on the Metropolitan Railway without 
wondering that steps are not taken to remove more com- 
pletely the sulphurous atmosphere which pervades its 
long tunnels, to the great discomfort of the many 
thousands of passengers. The movement of the trains 
would clear the tunnel, only as they travel in opposite 
directions the up and down lines neutralise each other. 
This would be prevented if each set of trains travelled in 
a separate tunnel, or if the one tunnel now existing were 
divided down the middle by a partition of sheet iron 
running its whole length. This seems right enough, 
until we are told, ‘“‘ Unfortunately, in most of the Metro- 
politan tunnels the space between the two lines of rails is 
not sufficient to admit of the introduction of a partition.” 
If so, the case seems desperate in the absence of a motive 
power independent of coal. 


MINING ACCIDENTS AND EMPLOYERS’ LIABILITY. 


OnE of the most vexed questions as between employers 
and employed for many years past has been that of how 
far the former should be held responsible for accidents to 
the latter in the course of following their employment. 
The question is naturally of unusual importance in the 
mining industry, where the liability of workmen to 
accidents is unusually great. The recognition of any 
special right of workmen to compensation for accidents © 
was not recognised by statute law in any country until 
the Employers’ Liability Act of 1880 was passed in our 
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own. That law laid down the great cardinal principle 
that a workman was not debarred from compensation 
from his employer in case of accident, simply because he 
was in the service of his employer, but that he was 
entitled to the same consideration in case of injury which 
could be traced to defects of machinery, &c., or negli- 
gence on the part of either the employer, or any of his 
paid and authorised servants, as if such special risks and 
liabilities were no part of the conditions of his employ- 
ment. The original Act required that the amount 
recoverable should not exceed three years’ earnings, 
that notice of any injury suffered should be given 
within six weeks, and the action commenced within six 
months, while it barred the workman from compensa- 
tion in cases where he knew of the defect or negli- 
gence which caused his injury, and failed to give 
due notice of its existence. The Act has not worked 
badly on the whole, and it has really not thrown upon 
employers any very onerous burden—certainly no such 
burden as it was expected to entail. The leading Liability 
Insurance Companies have always been ready to accept 
the risks under the Act on payment of a premium of 5s. 
for every £100 paid in wages, and as the average wage 
paid in the coal-mining industry to all ranks, ages, and 
classes is not much over £50 a year, the employer could 
apparently purchase immunity from the liability incurred 
under the Act by an annual premium of about 2s. 6d. per 
workman per annum. In many cases the employer has 
got off even more cheaply than this. He generally has 
been able to make an arrangement with his workmen 
whereby, on payment of proportions varying from a fifth 
to a half of the sum contributed by them towards an 
insurance, guarantee, or provident fund, he could arrange 
with his workmen to contract out of the provisions of 
the Act. In other words, the workman has been pre- 
pared to sign a declaration on such terms that if any 
accident happened to him he would not hold his 
employer responsible. This system, however, can 
hardly be said to have worked well. In some cases 
the employer has paid more, and in others less. In 
some districts he has paid a great deal, and in others 
nothing at all, and in districts where the employer 
has contributed the most, he varied his percentage from 
year to year in a curious and unsatisfactory manner. 
Taking as an example the largest coal and iron-making 
district in the country—Durham and Northumberland—it 
appears that the percentage proportion contributed by the 
workmen has almost steadily increased from year to year, 
having been as much as £84,000 in 1890, and as low as 
£37,000 in 1880. The workmen’s contributions in the 
former year were eighteen times as much as the share 
contributed by the employers, who only paid 5°7 per cent. 
of the whole. It is to be noted, however, that in that dis- 
trict the men did not enter into any arrangements to 
relieve their employers from liability, so that they 
received no equivalent for their contributions in the form 
of indemnity. In Lancashire and Cheshire, on the other 
hand, the great majority of the men contracted them- 
selves out of the provisions of the Act, and in considera- 
tion of doing so, the employers raised their contributions 
to over 24 per cent of the whole. The same percentage 
was contributed for a similar indemnity in South Wales 
and Monmouthshire. Whether this sum is a sufficient 
equivalent for such an indemnity is a moot point, 
but it is not unimportant to point out that the contri- 
butions made by employers in those districts have 
represented a higher per capita premium than they 
would have had to pay had they dissociated 
themselves from the miners’ provident funds en- 
tirely, and thrown themselves on the insurance cor- 
porations. In South Wales about 37,000 men had at 
a recent date contracted themselves out of the Act, and 
the employers paid towards the provident fund of that 
district a contribution of £8620, which means nearly 5s. 
per capita, whereas we have already seen that the 
liability under an insurance corporation indemnity would 
be a good deal less. The employers do not, as some are 
disposed to allege, gain anything by their connection 
with the Miners’ Permanent Funds, unless it be the good 
will and confidence of their workmen, and this, like a 
good name, is “ better than riches.” 

Should the new Bill become law, as appears to be very 
probable, it is likely to put an end to all voluntary 
arrangements for the payment of compensation to work- 
men who have been killed in the course of following their 
employment. An Act which says, in effect, that the 
workman or his representatives shall have a right of 
action against his employer, under any circumstances, 
and is not in a position to part with that right, is little 
likely to promote harmony between the two interests. 
The employer is likely to feel that it is not worth his 
while to concern himself about the voluntary funds 
which the workmen provide if he is to be in the con- 
stant presence of a risk of litigation; and under the 
new Bill the workman can hardly make it otherwise. 
It would be a great pity if so excellent a system had to be 
abandoned because an unfortunate Act of Parliament 
rendered its continuance impracticable. On the other 
hand, it is not every industry that has shown the same 
forethought, and made the same provision to do justice 
to the injured workman, and at the same time keep clear 
of litigation, as the coal industry. Had all other 
industries been equally well safeguarded, it is probable 
that we should not have heard so much of the necessity 
for improving the Act of 1880. As it is, there is, no doubt, 
reason to believe that in many minor industries the 
injured workman has not only nothing to fall back upon, 
but he is not likely to be assisted by his employer if it is 
possible to get out of it. It is to be hoped that the latter 
class of cases are ina minority, but Parliament has always 
laid it down as a fixed principle that the interests of 
minorities must be protected, even if it entails hardship 
on the rest of the commmunity. 

There are some influential Members of Parliament who 
do not accept the Government Bill as adequate, and who 
maintain that the State should take care that all work- 
men who may be injured in the course of following 








their employment, whether in consequence of their 
own fault or not, shall be compensated. This is 
simply a modified form of the German principle of 
unfallversicherung-gesetz, which requires that the em- 
ployers shall provide at specified rates for all sorts of 
injured workmen, and for widows and children in the 
event of death. The theory put forward by Mr. Cham- 
berlain and his friends is no doubt humane and consider- 
ate, but it has not a few obvious demerits. In the first 
place, it is clear that any law which would have a 
tendency to make the men employed in dangerous occupa- 
tions less careful, is to be deprecated, and the experience so 
far gained of the working of the German law has shown 
that the number of fatal accidents occurring since it was 
established in 1885 has greatly increased. It has been 
proved, moreover, that a very large percentage of the 
accidents that occur to workmen are directly traceable to 
their own fault, to negligence, inattention to rules, want 
of care, or other similar cause, and it is never a good 
thing to relieve a man by law, or by any other process, 
from the feeling of responsibility for his acts, which the 
German law has a tendency to do. The other indus- 
trial nations of Europe have looked into the German 
system, but few of them have adopted its leading 
features, feeling convinced that it is a pernicious 
thing, in the interests of industry, to get rid of the sense 
of direct responsibility which is at the foundation of the 
English system, and of that ‘healing balm” of concord 
which is involved in a voluntary system like our own. 
On the other hand, humanitarians rightly and reasonably 
argue that the results to the wife and family, or other 
near relations of a workman, as well as to himself, are the 
same whether the accident has been caused by his own 
fault, or by causes beyond his own control, which is no 
doubt a view of the matter that is entitled to considera- 
tion. The difficult part of the matter is to get the public 
to pay a higher price for coal or for transport, or for 
whatever other product or service the workman is 
employed to furnish, in order to meet the higher charges 
imposed upon employers under a system like the German. 
The effect of that system has been seriously to reduce 
the dividends of many manufacturing firms in Germany, 
and employers complain of the burden which it entails as 
severe and increasingly onerous. In short, Mr. Chamber- 
lain’s idea that the public should be made to pay the 
piper—and would gladly do so—has not been verified in 
the experience of the Fatherland. 
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IRON TRADES EMPLOYERS’ ASSOCIATION. 


THE annual general meeting of the members of the above 
Association was held yesterday—Thursday—st Halifax. The 
general committee, in presenting their twenty-first annual 
report, which was received and adopted, stated that the con- 
dition of trade in the engineering and shipbuilding industries 
has been generally unsatisfactory during the past twelve 
months. Some individual firms, principally those manufac- 
turing specialities, have been kept fairly well employed, but 
from the reports received from the various districts, as well 
as those issued by the trade societies, it would appear that 
there has been a falling off; whilst the trades union reports 
show a considerable increase in the number of men out of 
employment. There had not been much to disturb the 
relations between masters and men since the last report. 
Reductions in wages had been the order of the day in many 
districts, and these had mostly been obtained by agreement, 
but in one or two cases a short strike had taken place before 
the required reduction was obtained. There had been a good 
deal of discussion on the question of a reduction in hours, 
but a wide difference of opinion existed, and evidently a 
uniform day’s work was not applicable or acceptable to 
all trades. Three or four large firms had, on certain conditions, 
granted the men a concession to forty-eight hours per week ; 
this had, however, been done entirely on their own responsi- 
bility, without reference to the other employers throughout the 
country, or even in their own districts. The trade societies 
had done their utmost to restrict their members from working 
overtime, but owing to the state of trade, and the small 
amount of overtime required, this restriction had done little 
to disturb relations with employers. Lengthy negotiations 
had taken place between the Federation of Shipbuilders, 
Engineers, and Boiler Makers, and Mr. Knight, the general 
secretary of the Boiler Makers and Shipbuilders’ Society, 
on the question of a restriction in the number and 
general employment of apprentices in shipyards and boiler 
shops, which had resulted in a provisional agreement, and the 
final terms of settlement would, when ratified, be made known. 
With regard to parliamentary matters, the Committee regretted 
that the Machinery Rating Bill had only reached the second 
reading stage, and the chance of further progress this session 
seemed doubtful, notwithstanding good support from both 
sides of the House. The Employers’ Liability Bill, which 
had now passed through the Committee stage, was consider- 
ably more inimical to employers than the existing Act of 
1880. It abolished in the first instance the doctrine of com- 
mon employment, and an employer would in future be 
responsible for accidents caused by reason of the negligence 
of any person in his service, instead of—as under the present 
Act—by reason of the negligence of any person who had 
superintendence entrusted to him whilst in the exercise of 
such superintendence. The Committee petitioned carly in 
the session against the principle, but without avail, and they 
were now prepared, in conjunction with the Federation of Ship- 
builders, to propose the following amendments, as the Bill con- 
tained nolimits whatever :—‘‘ That the time for serving notice 
of injury shall be limited to three months ;” second, ‘‘ That 
the time for recovery of compensation shall be limited to twelve 
months, or in case of death, to fifteen months ;”’ third, ‘“‘ That 
the sum recoverable as compensation shall be limited to four 
years’ wages.”” These amendments the Committee hoped to 
be able to carry through. Mr. B. A. Dobson, of Bolton, was 
re-elected president of the Association for the ensuing year. 


HOW LONG WILL IT LAST? 


Aut doubt as to the coming out of the miners is now at an 
end. Several of the notices in the Midland district expire 
early this week, but, by arrangement, work was carried 
on until to-day. Considering the magnitude of the stoppage, 
there is, singularly, little excitement in the general com- 
munity, even in the districts where the cessation of work and 
the cutting off of all fuel supplies will be most severely felt. 
The threatened strike has been so long impending that 
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familiarity with the evil seems to have diminished its terror 

The working men, however, know perfectly well what it 
means, for already in the iron, steel, rolling and other trades 

thousands of workpeople have been informed that there yi] 
be no more employment for them until the miners g0 in 

This is perhaps the most painful part of the whole unfortunat, 
business; men who have no voice whatever in the coal dispute 
are yet required to lay down their tools and walk the street, 
through sheer lack of the motive power latent in the cog] 
which cannot be had; an additional grievance is, that the 
most of these men have had very little work for over a yegy 

They have struggled on in the hope of better times. Now 
enforced idleness for four weeks or more simply means ruin to 
them as well as to many merchants in the colliery hamlets 

Householders, of course, are punished as usual in having 
to pay more for their fuel, and if the strike last, as some 
people say it will, for two months, “ the black diamonds ” yj}) 

in some instances, justify the title. ‘* How long will it last »” 
In the centre of the Midland coal field no one expects it tobe 
over in less than a month, and the miners’ representatives 
talk boldly of it extending to double that time. A leading cog). 
owner who takes a moderate view of the crisis, the result of g 
long experience, fixes the time at six weeks. He says that 
the miner when he leaves the pit has a fortnight’s wage 
to draw. He can easily make that last over another fortnight 
by spinning it out, and then, as this owner puts it, he 
“tightens his belt,”” and between that process att extracting 
all the credit he can from the village shopkeeper, he adds 
a fortnight, which is usually one of extreme suffering for his 
innocent wife and family. Itis pretty evident that about six 
weeks will see the end of the national stoppage, but what will be 
the outcome at that time it is impossible to predict. The only 
thing certain is that immense damage will be done to business, 
and great suffering inflicted over a wide area, with not the 
slightest probability that the conflict will bring one penny. 
worth of benefit to those in whose interest it is professedly 
waged. i 
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Electrical Tablesand Memoranda. By Sirvanvs P. THomsoy, 
D.Sce., B.A., F.R.S., and Evstack Tuomas. London: f, 
and F.N. Spon. 1893. 

Tus is a waistcoat-pocket book 23in. by ljin., and 
contains in 130 pages, apart from the advertisements, a 
remarkably large quantity of very carefully selected note. 
book matter, evidently specially written for the book. 
It gives something, and in some cases a good deal, upon 
over forty subjects, on many of which there are numerous 
subdivisions. In many pocket-books a mistake is made 
in the insertion of that which is rather instruction than 
memoranda matter, which is necessarily much better 
given in books of the text-book order, and matter which 
is not looked for by those who want notes and memo. 
randa in the handiest possible form. This mistake has 
been avoided in this little book, unless we look upon the 
several pages on jointing as matter coming under this 
head. It is a useful and inexpensive pocket-book. It 
has often seemed to us that instead of a waistcoat- 
pocket book of the size above mentioned, and of }in. to 
nearly }in. in thickness, as some are, that a much 
handier memoranda-book size would be about 3}in. by, 
say, 5jin., because this would give an area nearly four 
times that of these little books. The thickness would be 
about one-third, and this would be conveniently carried 
in or with the pocket-book or wallet which most people 
use. 


Dynamos, Alternators and Transformers. By GisBERT Kapp, 
M. Inst. C.E., M. Inst. E.E. London: Biggs and Co. 1893. 


It would not have been thought that there was much 
room for another book on dynamo-electric machines. 
Those who are acquainted with the numerous books now 
encumbering the shelves of libraries, and nearly all 
professing to acquaint the student or practical engineer 
with the theory and practice of the construction of 
electrical machinery and its operation, will perhaps be 
divided in opinion on the subject, but most of them will 
probably say there was plenty of room for another book, 
providing many of the others were first burned. There was 
no room for the book of the ordinary kind, written or com- 
piled by those who cull their scraps of information from 
the makers and designers, but there was room for one or 
more written by the men who do the work, and there is 
now. As soon, however, as even the most accomplished 
electrician or electrical engineer begins to write on the 
subject that occupies him, he begins to talk in a different 
tongue, and to proceed on different lines from those he 
adopts in his drawing office. Mr. Kapp has no doubt in 
this book done his best ‘to place before the reader an 
exposition of the general principles underlying the con- 
struction of dynamo-electric apparatus,” and to do 
this in such a manner as to ‘enable the average 
engineering student and the average practical engineer, 
even if he have no previous knowledge of electrical 
science, to follow the subject;” but he has _ not 
succeeded as much as could be desired, although he has 
produced an excellent book. He has done that in some 
parts of his book which will enable the average practical 
engineer to ‘follow the subject,” but not to overtake it, 
and get so strong a grip of it that he can confidently 
apply what he learns. In the first chapters, for instance, 
in which he deals with the magnetic field, magnetic 
flow, and unit magnetic pole, magnetic moment and 
attractive force of magnets, he only partly succeeds 
in making the reader feel that he is getting anything like 
a firm hold. His explanation of magnetic circuit appeals 
successfully to the “ average practical engineer,” but the 
same reader does not find himself on solid ground all the 
time he follows the author through the subjects above re- 
ferred to, and he finds a gap between the end of Chapter 
II. and the beginning of ‘Chapter III., where, in the 
reference to a magnet and its length, there is some vague- 
ness. The author saves himself, however, by his 
examples, and the reader gains courage when he reaches 
the parts on the attractive force of magnets, the strength 
of field produced by a current, mechanical forces between 
currents and magnets with examples thereon, and the 
English system of measurement; examples with which 
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help to clear matters a good deal, and make them seem | 


more real. The C.G.S. units do not plant well in the 
English average practical engineer's brain ; things have a 
much greater appearance of probability, or even reality or 
possible usefulness, in foot-pounds. After dealing sufti- 
ciently fully with magnetic properties of iron, the electro- 
motive force of armatures and various systems of winding 
are dealt with, and as the author has experienced all the 
difficulties connected with the windings for various forms 
of winding, and has made great practical improvements in 
them, he is able to give a great deal of practical informa- 
tion not found in other books. Various typical dynamos 
are described and discussed in detail, and used as exam- 
ples of the application of the theory of their construction. 

The fifteenth chapter commences the treatment of alter- 
nators, a good deal of the theory of which has, of course, 
been anticipated in the earlier chapters. Examples of 
the most recent alternators in practical use are described, 
and a chapter is given on the theory of transformers. 
This chapter will need some extension to make it of use to 
those who have not previously taken up the subject, 
although it will be valuable to those who are already 
more or less expert in it, but even if this be left out of 
consideration, we may admit that Mr. Kapp has produced 
a book for which there was room, and the publishers have 
done their work well. The index, however, is not suffi- 
ciently complete. 








AN ACCOUNT OF SOME EXPERIMENTS ON THE 
TRANSMISSION OF HEAT THROUGH STEEL 
PLATES, FROM HEATED GAS AT THE ONE 
SIDE TO WATER AT THE OTHER.* 


By A. BLECHYNDEN, Member. 


Object.—The object of the experiments was to ascertain the rate 
at which heat is conducted through steel plates from gas at a high 
temperature at the one side to Water at a lower temperature in 

orocess of being heated or evaporated at the other, as in a steam 
iler. First, with varying differences of temperature at the 
two sides ; and, secondly, with varying thicknesses of plate. 

The apparatus.—The apparatus employed is illustrated in Fig. 1, 
and consisted essentially of two parts—a boiler A, and a furnace B, 
The boiler A was 10in. diameter inside and 12in. high outside, and 
was constructed of tinned iron plate about 24 w.g. in thickness. 
In Fig. 1 it is shown in its final form with a jacket lin. wide (1) on 
its sides and top, and clothed with asbestos felt ‘375in. thick. The 
jacket was used as an air-case, but was so arranged that steam 
might be passed through it by means of the inlet pipe (6) and the 
outlet pipe (7). In most of the earlier experiments, however, the 
boiler was not so cased, but was simply clothed with asbestos felt. 
The plate intended to be experimented upon was soldered into the 
bottom (3), and the pipes (4) and (5) served for the inlet of water, 
the outlet of steam, and for the insertion of mercurial thermo- 
meters, by means of which the temperature of the water was 
measured. The boiler rested upon an asbestos pad (8), and was 
fitted with four arms, at the ends of which were vertical pins, 
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which fitted into holes on the outer case of the furnace B, as an 
easy and accurate means of insuring correct register of the plate 
(3) with the circular aperture in the asbestos pad (8) and with the 
mouth of the furnace. The furnace consisted of an iron case (9) 
lined with fire-brick (10). There were two tubes (11) and (12) near 
the top for the escape of the heated gas, and holes (13) and (14) 
for the purpose of temperature measurements. The fire was repre- 
sented by the jets (15) (15), of which there were five, supplied 
with ordinary lighting gas from the main, and with air from a 
smith’s blast. The jets impinged on a mass of asbestos lumps or 
balls such as are used in domestic gas fires, and covered with two 
pieces of wire gauze (17), with the object of insuring an equal 
distribution of the flame over the surface. At first a coke fire was 
tried, but it was found impossible to maintain it at a uniform 
temperature for any length of time sufficient for the purposes of 
the experiments. Recourse was therefore had to the device 
described, which answered the purpose admirably. 

The plates,—The plates experimented upon were of Siemens- 
Martin steel of the quality usually employed in the construction 
of steam boilers. In the first stage of these experiments a 
different plate was used for each different thickness, with its 
natural or mill scale surface untouched. But it was found, either 
through the different properties of the materials or the charac- 
teristics of their surfaces, that such irregular, though doubtless 
consistent enough results, were obtained with the different plates, 
that it was necessary to adopt some other method to eliminate 
these causes of variation. After some consideration it was deemed 
that, if a plate of the greatest thickness intended to be experi- 
mented upon, with one of its sides machined, were taken and tried 
at that thickness, and machined afterwards to the other thick- 
nesses successively, and tried, the objectionable variables would, 
in the main, be eliminated. There would still remain the probable 
slight variation of density at different parts of the plate, and the 
possible difference in the smoothness of the surface of the 
machined side due to slight variations in the condition of the tool 
used ; but it seemed as if these could not be such serious disturb- 





ing elements as those of which the aim was to get rid, and it is 
supposed that the latter had little effect on the results, as in the 
case of the two plates with which the most experiments were 
made, the machined surfaces were next the water, and it is well 
known that the capability of water giving out heat to, or absorbing 
it from, a metal plate is some Semlivodie of times greater than the 
similar capability on the part of air; so that any differences in the 
results with the varying thicknesses might with reasonable 
probability be assumed as almost entirely due to the difference in 
thickness, The greater number of experiments were made with 
two plates, known as A and B.. These were tried with the one side 
machined and the other “natural.” Plate C was °8125in. in thick- 
ness, with both sides untouched. Plate D was ‘din. in thickness, 
with one side untouched. ‘Plate E had both sides machined. 
There were other plates used for special pu s, but the experi- 
ments with those referred to have the most direct bearing on the 
subject. The following table will at least be interesting, and may 
prove useful. It gives the specific gravities and contents of carbon 
of the principal plates experimented with :— 


Plate. Carbon per centum. Specific gravity. 
A se ae oh ee oe ox oe eo 78176 
B ob 0s se 0c on SO ee 7742 
Cc ‘26. 0s se. om RR ae’ 0s on os os Se 
D <> ws co 0@ on EE os op es 46 wo Se 
E ee se “wee TTT 


Method of experimenting.—In experimenting, the jets were first 
lighted and then regulated to approximate equality, and were 
permitted to burn for some time, with the top of the furnace 
covered by a sheet of asbestos millboard or other material until the 
temperature of the furnace became steady. The cover was then 
removed, and the boiler, into which had been put a known quantity 
of water, was put in place. A thermometer was inserted in one of 
the tubes (4) or (5), and when its rise indicated that the water had 
reached the boiling point, the time was noted, and a commencement 
was made with the measurement of the furnace temperatures. 
These were taken at the points (13) and (14). At (13) the block 
was suspended at a distance of about jin. to fin. from the plate, 
and at (14) it was about 2in. from the incandescent mass of asbestos. 
When water was added to the boiler during the course of an 
experiment, it was weighed, and its temperature noted at the time 
it was poured in. When the experiment was concluded, a known 
quantity of water was put into the boiler to stop evaporation, and 
the resulting water weighed. From this datum was ascertained 
the quantity of heat transmitted through the plate during the 
course of the experiment. 

Temperatures.—The temperatures of the water were measured by 
mecurial thermometers, and those of the furnace by the apparatus 
known as a Siemens pyrometer. The blocks commonly used were 
of copper, but in some cases iron was used; the specific heats of 

th were compared with that of a piece of platinum, and the 
temperatures ultimately recorded depend on Pouillet’s determina- 
— of the specific heat of platinum, which is given in the following 
table :— 

Specific Heat of Platinum, Ivon, and Copper. 
Temperatures. Specific heat. 


Platinum 3 a 
(Pouillet), | 17°. | Copper. 


Centigrade. Fahrenheit. 








Between 0° and 100° Between 32° and- 212° 
Between 0° and 300° Between 32° and 572° 
Between 0° and 500° Between 32° and 932° 











070335 | 0°1095| 0-0961 
00343 |0°1189] 0-09974 
0°0352 | 0°1279] 0-1032 


Between 0° and 700° Between 32° and 1292"! 0-0360 |0°1374| 0-1068 
Between 0° and 1000° Between 32° and 1832°) 0°0373 | — Melts 
Between 0° and 1200° Between 32° and 2192"; 0°0382 | — _ 





The mean specific heats of copper and iron as determined during 
the course of the experiments are given in the last two columns. 
They depend directly on Pouillet’s determination of those of 
platinum. 

The surfaces of the plates.—The plates A, B, and D, which had 
the side machined, were fixed in the boiler with the machined side 
next the water. After the plates were fixed in position, sand and 
a solution of caustic soda were put into the vessel, and the interior 
surface was well scoured, to get rid of all traces of grease and dirt, 
and then it was well rinsed out with clean water. The outer sur- 
face of the plate was also scrubbed with caustic soda and water, for 
the same purpose. Thus all experiments were begun with the 
surfaces in fairly similar condition. The expression “fairly 
similar condition” is used advisedly ; ‘‘exactly similar” would have 
been much better, could it have been attained; but only those who 
have attempted experiments of this kind will fully realise the 
difficulties in the way of approaching approximate similarity. 
Sources of error.—Radiation and loss by contact of air with the 
outer surfaces of the boiler. In the earlier experiments the exposed 
surface of the boiler was covered with asbestos felt to the thickness 
of about ‘2din., and, in order that proper correction might be 
made in the results for the losses due to radiation and contact with 
the air, measurements of these losses were made by placing the 
boiler in the position it would occupy during the experiments; but 
insulated from the fire by a plate covered with sheets of asbestos 
felt, and between the asbestos and the boiler bottom an air space 
of 4in. These tests were made with various temperatures of fire, 
and consisted in measuring the fall of the temperature of the 
water from nearly its boiling point in a given time, the vessel being 
quite full. From these trials it was found that the loss was about 
600 heat units per hour with the furnace at 1000 deg. Fah., and 
the atmosphere at 60 deg. Fah. A slightly greater loss was expe- 
rienced at the lower temperature, but the difference between the 
losses at the higher and lower temperatures was so small that it 
was assumed as being uniformly at the rate of 600 heat units per 
hour. In order to minimise the loss arising from this cause the 
boiler was ultimately jacketed, as has already been described. 
The utter elimination of all loss by radiation, &c., might have been 
accomplished by surrounding the boiler with an atmosphere at the 
temperature of the water within it, and some attempts were made 
to do so by connecting the jacket to a steam pipe; but after one 
or two trials the idea of using steam was abandoned, as it was 
found so difficult to maintain the steam supply at the exact 
temperature required, and any slight difference caused extremely 
large variations in the evaporative results, as the rate of transmis- 
sion of heat from steam to water is so much greater than the rate 
of transmission from the heated products of combustion, that in 
some of the trials with the furnace at a low temperature 1 deg. of 
temperature in the jacket over the water in the boiler served 
almost to double the evaporation, and indirectly the apparent rate 
of transmission from the furnace, The space was thenceforward 
used as an air jacket only, and with this arrangement the loss from 
the boiler was found to be practically nil. 

Temperature of the furnace.—It is very probable that the tempe- 
ratures recorded err in defect, as the pyrometer blocks must have 
lost some heat while being removed from their position in the 
furnace to the water-pot. This was minimised as much as possible 
by bringing the pot close to the furnace and so reducing the time 
of exposure to the atmosphere to a momentary duration. No 
attempt was made to estimate the amount of this loss, but it is 
believed to have been very small. 

The point at which the temperatures were taken.—It may be thought 
that the low temperature of the boiler bottom would exercise such 
influence on the temperature of the pyrometer block when placed 
at the point (13) that the true temperature of the gases would not 
be indicated by it. To test this several experiments were made. 
One was by placing a small piece of asbestos millboard between 
the block A the plate, when it was found that the same tempe- 
rature was indicated with as without. Again, holes were made at 
E and F, Fig. 2, so that temperatures might be taken simulta- 
neously at C, D, E, and F. The first observations were made with 
the boiler removed and the furnace top closed with a piece of 
asbestos sheet, over which-was-an: iron plate. Under this condi- 


$= 
all the four points, viz., 1780 deg. Fah. The covering of th 
furnace was then removed, and the boiler placed in position, when 
the following temperatures were recorded :— 
At E, F, and C 1545 deg. Fah, 
BOR ee. Gas sc as as oc ee 
Ata point 8}in. under the plate .. .. 1580 deg. Fah. 
It was thus evident that the temperatures recorded as at the point 
C were just equal to those of the escaping gases. (The record of 
1850 deg. Fah. at D indicates that the furnace temperature had 
increased since the previous experiment was made.) It will be 
evident from the latter experiment that a comparison of the 
evaporative results, or the quantity of heat transmitted with the 
temperatures measured at C, mae | be misleading, and incorrectly 
represent the modulus of transmission unless the quantity y 
heated gas passing over the surface of the plate were unlimited: 
the comparison should be with some function of the initial and 
terminal temperatures. But, as in a considerable number of thy 
earlier experiments the temperatures at C only were measured, 
comparison of the evaporative results will be made with thes 
temperatures, from which it will be seen that such broad genera} 
sone will be obtained that, with a simple correction for the fact 
of the temperatures being terminal, the true coefficient of trays. 
mission may be fairly approximated. In some of the latter experi. 
ments the temperatures were measured at both the points C and p), 
At the higher temperatures little difficulty was experienced jp 
obtaining what appeared to be fair means at the point D, but at 
some of the lower temperatures, through the difficulty of acey. 
rately regulating all the gas jets to uniformity, the local variations 
at the surface of the fire were so great as to render them at times 
apparently valueless. When such obvious irregularities were 
evident, the records were thrown out. 
(To be continued.) 








THE DOVER HARBOUR. 


On Thursday, the 20th inst., the Prince of Wales visited Dover 
for the purpose of laying the Dover Harbour memorial stone. The 
town was en féte, and great enthusiasm prevailed. The harbour 
was designed by the late Sir John Coode. The engineers carrying 
out the work are Messrs. Coode, Son, and Matthews. The engi. 
neers and the contractor were introduced to the Prince of Wales, 
A description of the work was given by Mr. John Coode, and a 
silver trowel was presented to the Prince by Mr. John Jackson. 

The works designed for the formation of the outer harbour cop. 
sist of an extension of the Admiralty Pier, 580ft. in length, to 
form the western arm, and of an entirely new work—the east pier, 
intended to give shelter from the east and south-east. The 
memorial stone will form part of the approach to the east pier, 
From a point directly seaward of the stone an iron viaduct 12s0ft. 
long will be constructed, the deck level being 19ft. above high 
water. The remaining portion of the pier will be of solid masonry, 
and 1500ft. in length, curving towards the south-west. The 
entrance between the head of the east pier and the end of the 
Admiralty Pier when extended will be 450ft. in width. When 
completed the sheltered area of the new harbour will be thirty-six 
acres, one half having a depth of three to six fathoms at low water, 
The works include the reclamation of a considerable portion of land, 
on which two railway jetties will be constructed, and alongside 
which four steamers can be berthed. 

The customary coins and documents having been deposited in a 
cavity in the under stone, the Prince of Wales, using the silver 


trowel and ivory mallet specially designed for the occasion, laid the 
stone, and formally declared it to be “‘ well and truly laid.” 
The following inscription was engraved on the stone:—‘‘ The 


first stone of this new harbour was laid by H.R.H. the Prince of 
Wales, K.G., July 20th, 1893. Engineers, Coode, Son, and 
Matthews ; contractor, John Jackson.” The following inscription 
was engraved on the trowel :—‘*‘ Presented to His Royal Highness 
the Prince of Wales, ,K.G., by John Jackson, the contractor, on the 
occasion of the laying of the memorial stone, July 20th, 1893.” The 
contract for the first section, embracing the eastern arm break- 
water and the open iron structure, has been taken at the price of 
£420,000, by Mr. John Jackson, of Westminster, well known in 
connection with the Tower Bridge, and at wo" completing a 
large portion of the Manchester Ship Canal, the sub-contractors 
for the iron viaduct being Messrs. Head, Wrightson, and Co., of 
Stockton-on-Tees. The estimated time for completion of this first 
section is put at six years. 








TENDERS. 


LLANGEFNI SEWERAGE AND WATERWORKS. 


WE give below a list of tenders for the construction of sewerage 
and water supply works at Llangefni, in the = Anglesea. 
The engineers for the works are Messrs. Charles H. Beloe, M. Inst. 
C.E., and Frank E. Priest, Assoc. M. Inst. C.E., 7, Victoria-street, 
Westminster, London, and 13, Harrington-street, Liverpool. 


Sewerage Works. 


S. 4 4 
James Young and Son (accepted).. .. .. .. 2089 0 0 
Thomas Bugbird, Carnarvon oo ies: on a Ce. 
David Williams, Carnarvon .. .. .. «. «- 271219 0 
G. Gréfiiths, Criccieth .. 2. 2. 0c cc oc of SIT 0 O 
John Weston, Runcorn... .. .. «.. «- «+. 2881 0 0 
Owen Morris, Carnarvon .. .. .. .. .. «. 3089 0 0 
Evan Williams, Garth.. .. .. .. .. .. -. 8851 0 0 
Sterling and Swann, Liverpoo! io oe ek ee ee fo 

Waterworks. 

James Young and Son, Birmingham (accepted).. 2895 0 0 
Thomas Bugbird, Carnarvon .. .. .. .. «.- 3100 0 0 
Evan Williams, Garth.. .. .. .. «. «- «- 8286 0 0 
David Williams, Carnarvon .. .. .. .. «. 8378 0 0 
G. Griffiths, Criccieth .. .. .. 2 «. «. o 8415 0 0 
Owen Morris, Carnarvon .. ‘o, wa (6h Gh Ee 
John Weston, Runcorn .. .. .. .. «. «. 8750 0 0 
Sterling and Swann, Liverpool .. .. .. .. 4500 0 0 








Tue Barry Dock.—In the account of this dock contained in our 
notice of the Naval Architects meeting at Cardiff last week— 
page 63—it was stated that there is only one graving dock, but 
that space has been reserved for a second. The second dock has, 
however, been made, and is in regular use. The second lock 
referred to has been under construction for some considerable time, 
and is well on towards completion. These thi were pointed 
out to the Naval Architects on the occasion of their visit. 


ProvipInc FrEsH WATER FOR FEED AND DRINKING PURPOSES 
oN Boarp HER MaJesty’s SHIps.—This question has always been 
an important one, but in torpedo boats it was greatly accentuated 
by the difficulty of finding space and the necessity of being able 
to adjust the weights required by an efficient plant. No further 
embarrassment should, however—the Times reports—be now met 
with, as a new and improved type of evaporating and distilling 
condenser, manufactured by the Kirkaldy Company, of London, 
has just passed very successfully through a series of trials by the 
engineering staff at Portsmouth. When in working order, with 
all its pumps, fittings, and water complete, the apparatus weighs 
just under 10001b., and it is capable of producing upwards of 
five tons of pure vapour per twenty-four hours, available either for 
feed or for being converted into water for domestic use. This 
result is eminently satisfactory, as the evaporator itself only weighs 
about 4001b. of the total. A good feature in the apparatus is its 
self-cleaning property, since it was found after twelve days 
working to evaporate its full maximum quantity, under compara- 
dteeky eer steam pressures, without any apparent signs of sca/e 








* Institution of Naval Architects, Cardiff. 


tion, as might have been expected, the temperatures were alike at 
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RAILWAY MATTERS. 


Mr. H. B. Griaa, British resident at Travancore, has, 
Indian Engineering learns, under consideration a route for the ex- 
tension of the Railway from Palghat to Travancore which will 
obviate the tunnelling which the original proposal for the line 
involves, and which on account of the heavy outlay has hitherto 
been an obstacle in the way of carrying out the scheme. 


Tye first train of a new service to the North was 
despatched on 21st inst. from King’s Cross by the combined 
companies forming the East Coast route. _Daily departures are to 
be made in future from London and Edinburgh at 2.30 p.m., 
arriving at the destination at about 11 p.m. A full description of 
these trains will be found in THE ENGINEER of the 30th June and 
14th inst., and on page 90, 


Tur panhandled trestle and bridge over the Tuscarawas 
River, west of New Comerstown, O., has been completed. The 
entire bridge is 450ft. long, each truss being 153ft. Owing to the 
location, the high water, and the nature of the ground, the work 
of building the temporary trestle was attended with a great deal of 
danger. An American contemporary says the trestle is in the 
shape of a “ run around,” whatever that may be, and is over 600ft. 
long. 


Ar the half-yearly meeting of the Liverpool Tramways 
Company, held on Saturday, the chairman stated that it was 
intended to make an attempt to apply electric power as a means of 
haulage. For ten years the company had paid a dividend equal 
to that now declared—5 per cent. The company’s lease from the 
Liverpool Corporation had eleven and a-half years to run. They 
should seek an extension of that term, and did not know whether 
the corporation would be inclined to buy up the company. 


H.H. tHe Jam SawneB or NawanaGar is anxious to 
connect his capital with the railway system of Kathiawar. The 
proposal is to run a line from Rajkot to Nawanagar or Jamnagar 
and thence to the coast at the port of Jodya. ‘The line, Jadian 
Engineering says, would be about seventy miles long, and it is 
thought that it could be constructed for less than thirty lakhs. 
The Nawanagar State proposes to meet the cost by raising a loan 
locally or in England. The railway will be on the metre gauge. 


Last week the most important section of a line having 
for its object the ultimate union of the French and Spanish rail- 
ways was opened for traffic. The section connects the two Spanish 
towns Huesca and Jaca, the former being about thirty-two miles 
from the historical town of Saragossa. From the latter station, the 
line will be continued across the Pyrenees to Canfranc in the French 
territory. The people of Aragon are greatly in favour of the new 
route, as it will very much facilitate the export of their goods 
across the frontier. 


Tue Highland Railway Company has recently acquired 
ten large bogey third-class carriagess which are to be run between 
Perth and Inverness. They have been built by Messrs. M’Rae, 
Brown, Marshail, and Co., carriage and wagon builders, Birming- 
ham. Each of the carriages is 46ft. long, is divided into six com- 
partments, and is seated for fifty-six passengers. There are four 
lavatory compartments, with smoking compartments at the ends. 
Each of the carriages rests on two bogeys, and is fitted up with the 
vacuum brake. The company is also getting twelve new goods 
brake vans from the same builders. 


Tue promoters of the scheme for a new railway from 
Birmingham to Stratford-on-Avon, have issued a circular to land- 
owners and residents of the districts interested, with a view to 
enlisting their opinions as to the formation of a limited company 
to obtain parliamentary powers to carry out the proposition. The 
cost of the construction of the railway, including the purchase of 
lands and the compensation money payable in respect of the com- 
paratively small amount of property through which the proposed 
line will run, has been estimated by the engineer—subject to a 
survey—at about £10,000 per mile, so that the total cost of the 
line will be about £200,000. 


M. E. Cuasat, locomotive superintendent of the Paris- 
Lyons-Mediterranée Railway, publishes an article in which he gives 
his conclusions as to the comparative merits of steel and copper 
fire-boxes, based upon facts obtained both from his own practice and 
during a visit to America specially made to study the subject. The 
author cites many of the details of American practice ; and, 
summing up, states that as regards safety, neither metal has any 
material advantage over the other. Steel fire-boxes, however, 
weigh less, As regards cost, although copper is much more expen- 
sive than steel, it is easier to work, and the labour account is 
accordingly much lower than when steel is used. 


THE use of manganese steel for mine car wheels is 
stated to have shown very favourable results as to dura- 
bility. As is well known, the wear to which mine car wheels 
is subjected in the Pennsylvania coal mines is excessive, owing to 
the practice of “‘spragging” the wheels and allowing the car to 
slide down the steep grades. The life of the ordinary chilled wheel 
under these conditions is very short, but it is stated that with a 
year's continuous use the manganese steel wheels show no 
perceptible wear, and are apparently in as good a condition as ever. 
Engineering News says another point in favour of the manganese 
steel is stated to be their lightness, as they weigh only about two- 
thirds as much as the ordinary iron wheel. 


A 1500ft. span cableway is being erected by the Lidger- 
wood Manufacturing Company, New York, N.Y., for conveying 
material for the construction of the new dam being built by the 
South Gila Canal Company, near Sentinel, Arizona. The dam will 
be of stone masonry, 1419ft. long and 50ft. high, and the cable will 
span its entire length. The walls at each end of the dam are 109ft. 
high, and on those will be the towers for the cableway, 70ft. high 
each. The load to be carried is six tons. The size of the main 
cable is 24in., and its deflection below the air line unloaded will be 
85ft. All the other ropes will be Zin. in diameter. The cablewa 
will be operated by a 75-horse power special Locke engine, with 
12}in. by 15in. cylinders, and drums 60in. in diameter. These 
engines will give to the load a vertical speed of 250ft. per minute, 
and a travelling speed of nearly 800ft. per minute. This, 
Engineering News says, is the longest cableway ever erected, 
being 140ft. longer than that erected by the same company 
at the Austin dam. It was designed by Mr. Spencer Miller, 
M. Am. Soc. M.E., engineer to the Lidgerwood Manufacturing 
Company. 


Tue railway world has sustained a severe loss by the 
sudden death, which we very much regret to have to record, 
of Mr. E. W. Verrinder, who for many years has been 
the traffic superintendent of the London and South-Western Rail- 
way. Mr. Verrinder, who was in his fifty-sixth year, had been 
in the service of the company for forty-two years. After filling 
various important posts he was appointed assistant traffic superin- 
tendent in 1867. For the last twenty years he had been at the 
head of that department. The last occasion on which Mr. Verrin- 
der was on ag duty was Thursday, the 20th inst., when he 
took charge of the Queen’s train to Gosport, and it was upon his 
journey home that he became seriously unwell. He was found to 
be suffering from an attack of diabetes in an advanced stage, from 
the effects of which he died on Sunday afternoon at his residence 
near Clapham Junction. The news of his death will be received 
with general regret, for he was not only an able administrator, 
but was much beloved on account of his sympathy with the 
work and wants of others, and because of his amiability. 
One of the first messages of condolence addressed to his 
widow was sent from the Prince of Wales. The funeral took place 
at the cemetery, Brookwood, yesterday. 


NOTES AND MEMORANDA. 


DurinG the month of May the total quantity of water 
supplied from all sources to London was 200,264,879 gallons. The 
estimated population supplied is 5,363,167, so that the consumption 
and waste per head per day is 37°34 gallons. Of this quantity 
more than half was taken from the Thames and rather more than 
one-fourth from the Lea. 


A German chemist, says the Annales Industrielles, has 
recommended the following solder for aluminium and its alloys. 
Take eighty parts of stearic acid, ten parts of chloride of zinc, and 
ten parts of chloride of tin to form the solder or fiux. After 
thoroughly cleansing, the soldering of the pieces may be effected in 
the usual manner, but for preference, a solder may be used com- 
posed of eighty parts of tin and ten of zinc. 


A STRIKING instance of a nuisance being converted into 
profit is afforded by the new process for extracting sulphur from 
alkali waste. At Widnes alone 500 acres must have been 
covered with it to an average depth of 12ft. These ten million tons 
of noxious material have been with great difficulty prevented from 
being a source of intolerable nuisance throughout a large district, 
owing to the amount of sulphur contained, and the consequent 
discharge of sulphuretted hydrogen into the air. 


A STATUE was unveiled last week to Claude Chappe, the 
inventor of what used to be known as the French telegraph. This 
semaphore telegraph did good service and created much excite- 
ment during the Napoleonic wars. The first specimen was pre- 
sented to the Assembly in March, 1792, and in the following year 
experiments were carried out with it between Paris and Lille. In 
1794 the line was extended to Dunkerque, and in 1803 to Brussels ; 
Strasburg, Brest, and Milan being all subsequently included in the 
system. The apparatus consisted of a long narrow arm, with two 
smaller arms at each end of it, the relative positions of which could 
be varied. At night the signalling was effected by means of lamps 
attached to the arms. At the time Napoleon was meditating an 
invasion of England, huge two-arm semaphores, similar to our 
railway signals, were erected between Paris and Boulogne, power- 
ful lamps with parabolic reflectors being used at night. The 
English Admiralty signalling apparatus was very inefficient com- 
past with this, though on a set trial, with everything and every- 
body in readiness, a message had been, it is said, delivered and 
answered between London and Portsmouth in three-quarters of a 
minute, 


A NEw determination of the mass and the density of 
the earth has been made by M. Alphonse Berget, who describes his 
method in the current number of the Comptes Rendus. It consisted 
in altering the level of a lake by 1 m., and noticing the effect pro- 
duced upon a hydrogen gravimeter such as was used by Boussin- 
gault and Mascart to determine the diurnal variation of gravity. 
The lake was that of Habaz-la-Neuve, in Luxemburg, of 79 acres 
area, belonging to M. Francois de Curel. The level could be raised 
or lowered in a few hours. The variation of the column of mercury 
was minutely observed by means of Fizeau’s interference fringes, 
produced ix vacuo between the surface of the mercury and a piece 
of plane-polished glass at the bottom of the observing tube. Two 
series of readings were taken, the one on lowering the level of the 
lake by 50 cm. and 1 m., the other on raising it by the two corre- 
sponding amounts. The displacement of the column for a change 
of level of 1 m. was 1°26 x 10-S cm. The value for K, the constant 
of gravitation, 2.¢., the attraction in dynes produced by a mass of 
l gr. upon another placed 1 cm. from it in air, was found to be 
6°80 x 10°58. The mass of the earth was found to be 5°85 x 1027 
grammes, and its density 5°41, which is in fair agreement with 
results hitherto obtained. 


In America electrolytic action by the current from 
trolley tramways on the gas and water pipes seems to give some 
cause for anxiety, although some of that called electrolysis is 
wrongly named. In Illinois, an overhead line became grounded 
through one of the iron poles carrying the span wires. The base of 
this was in contact with an abandoned cast iron gas-pipe, both 
being somewhat rusted. In crossing, an are was formed, practi- 
cally welding the two together. It is said the current then followed 
the old pipe 100 yards, where the cast iron pipe encountered a 
wrought iron natural-gas main. Here the same thing occurred ; 
the pipes were melted and an opening formed so that the gas 
entered the old pipe, which followed to the base of the iron pole. 
Here it caught light and issued at the topin a flame 15ft. high, 
quickly melting the trolley lines and interrupting the traffic. 
This accident was more due to the heating effect than to electro- 
lysis. But in Battle Creek, Michigan, a wrought iron coated water 
service pipe taken from the earth in front of the street railway 
power house, 3ft. below surface, showed, it is said, an extracrdinary 
appearance. It had large irregular holes all overit. The tramway 
system was the usual overhead trolley with grounded circuit, having 
been in operation eighteen months. 


In a series of investigations carried on by Lieut. Geo. 
O. Squier in the laboratory of the Johns Hopkins University on 
the electro-chemical effects due to magnetisation, the following 
interesting results were obtained :—Whenever iron is exposed to 
chemical action in a magnetic fieid there are two directly opposite 
influences exerted. First, the direct influence of the magnetised 
condition of the metal, causing the more strongly magnetised parts 
to be protected from chemical action. Second, the indirect 
influence of the magnet caused by the concentration of the pro- 
ducts of the reaction about the more strongly magnetised parts of 
the iron, The Electrical World says:—This tends to produce a 
higher potential at the more strongly magnetised parts, and finally 
pas ach ong permanent electric currents, which go in the liquid from 
the more strongly magnetised to the neutral parts of the iron. 
This concentration effect increases rapidly with the amount of iron 
salts present and the fluidity of the solution. The convection cur- 
rents in the liquid are themselves a consequence of this same con- 
centration, being electro-magnetic rotations produced by the action 
of the magnets on the local electric currents between the different 
parts of the iron, As to the permanent current due to the magnet 
which is finally set up between the electrodes, it is probably due to 
a change in the character of the reaction produced by the concen- 
tration of the iron salts about the more strongly magnetised parts. 


In his recent report under the Alkali Acts, Mr. Fletcher 
takes occasion to point out that the amount of sulphurous 
or sulphuric gas for which the alkali works at Widnes and St. 
Helens are responsible is only an infinitesimal proportion of the 
whole discharge from copper, lead, glass, and other works, and 
from the combustion of coal containing much sulphur; and he 
points out that to this latter cause is mainly due the injury to 
vegetation in the neighbourhood. The following comparison 
between the air of London and that of St. Helens is interesting :— 
The amount of coal burned in London is about 1,250,000 tons; itis 
less sulphurous than that burned in St. Helens, containing about 
1 per cent. of sulphur. This may be taken as the one source of 
anxiety in the London air. In regarding the effect which this may 
have on vegetation one must consider the rate of coal combustion 
during the summer months. This may be taken as one-fifth of 
that during the whole year, as the coal smoke in London is almost 
wholly that of house fires. It may be said, therefore, that the 
summer acidity is represented by 1 per cent. of the fifth part of 
the total annual coal consumption of 2500 tons sulphur. This 
amount is —_ over the large area of London, say 15 miles 
square, or 225 square miles, That gives a little over 11 tons 


sulphur per square mile during the summer, and 44 tons during 
the winter months. In St. Helens, on the other hand, the coal is 
chiefly burnt for manufacturing purposes, and is therefore more 
evenly distributed throughout the year. The area covered is about 
three square miles, so that there is sulphur at the rate of 12,036 
tons per mile as against 11 tons in London, 





MISCELLANEA. 


Tue Elland Local Board have commissioned Mr. 
Malcolm Paterson, M. Inst. C.E., to design and carry out a system 
of main drainage and sewage treatment, embracing trade and 
domestic refuse. 


Mr. W. L. Hepton, of the Yorkshire Brass and Copper 
Works, Leeds, announces that on the Ist inst. he took into partner- 
ship his brother, Mr. Albert Ernest Lawrence Hepton. The busi- 
ness will in future be carried on under the same style as heretofore, 
namely, William Hepton and Son. 


WE regret to have to announce the death of Mr. 
James Spencer, Hollinwood, which occurred at his residence on 
the 23rd inst. The business will be continued by the executors, 
including Mr. William Spencer, under the same style as formerly, 
namely, ‘‘ James Spencer and Co.” 


Tue Queen has appointed Mr. Ernest Grant Moggridge 
to be secretary to the Royal Commission appointed to inquire into 
the question of telegraphic communication with light-houses and 
light-vessels around the coasts of the United Kingdom, in the 
room of Mr. Garnham Roper, resigned. 


Messrs. DouLTon AND Co., of Lambeth, request us to 
announce that their patent conduit for underground electric mains, 
together with a selection of pottery for electrical purposes, which 
has been exhibited at their Lambeth show rooms during this week, 
will remain on view to engineers, cn presentation of card, until 
5th prox. 


Tue death is announced of Mr. Samuel E. Phillips, of 
the firm of Johnson and Phillips. He had been in failing health 
for some years, and has of late taken no active part in the business 
of the firm. Mr, W. Claude Johnson henceforth becomes sole 
proprietor of the works and business, which will be carried on upon 
exactly the same lines as heretofore. 


A SHOCKING crane accident occurred on Monday on the 
Lancashire and Yorkshire Railway at Old Mill-bridge, Barnsley, 
resulting in the deaths of two men and serious injuries to a third. 
The Cleveland Bridge Company were replacing cast with wrought 
iron girders and a travelling crane was removing an old girder 
weighing nine tons. Whilst the crane was being drawn along it 
swayed over, breaking the supports of the bridge. James Pheenix, 
a fitter, of Wakefield, was killed instantly. Another man, named 
Joseph Cherry, of Barnsley, died at Beckitt Hospital. A third 
man, named Wood, remains there seriously injured. 


A PARLIAMENTARY return recently issued gives the 
results of one of the most, if not the most successful purchase of 
a property ever made—viz., the purchase of the Suez Canal shares 
in 1876 by Lord Beaconsfield. ‘The cost of the purchase, including 
the commission and charges, was £4,076,662. There has been 
received in respect of interest on the shares a sum of £3,320,375, 
which has exceeded the charge upon the 34 per cent. Exchequer 
bills issued in payment for the shares and the purchase-money 
has been reduced by £1,302,654. Next year the 176,000 shares 
rank for full dividends, instead of the 5 per cent. which has been 
paid upon them since the date of the purchase. 


Ir is gratifying to see that an increase of about 
£20,000 per annum,in the yearly income of the Royal National 
Lifeboat Institution is the practical outcome of “‘ Lifeboat 
Saturday,” a movement set on foot by Mr. C. W. Macara. This 
popular movement has already enlisted the sympathy of millions 
of contributors to the Lifeboat Saturday Fund, who have enabled 
the committee to carry out various measures to improve the 
efficiency of an invaluable service, including substantial increase 
in the hitherto insufficient pay of the gallant lifeboat men. 
Although the increase from the Lifeboat Saturday Fund is most 
satisfactory, unfortunately some less reliable sources of revenue 
have fallen off, so that it is absolutely necessary the Lifeboat 
Saturday movement should spread throughout the country. 


Tue Russian cruiser Vitiaz, recently sunk off Gensan, 
on the north-east coast of Korea, was at first thought to be lodged 
fast upon a ledge of rocks, and it was expected she would remain 
there till pumps and gear were obtained from either of the English 
docks at Shanghai or the Japanese dock at Nagasaki, but a gale 
coming on meanwhile, the vesse] slipped off into deep water ; for- 
tunately, no lives were lost. The Vitiaz was a steel cruiser sheathed 
with teak, having a steel protective deck. She was of 2960 tons 
displacement, 266ft. long by 46ft. beam, with engines of 3600- 
horse power. She had an armament of ten 6in. guns, and the usual 
equipment of quick-firing machines and torpedo tubes. She was 
built at Cronstadt in 1884, and cost £125,000, since when fully half 
as much again had heen expended in adding to her efficiency. 


An inquiry was held by Colonel M. Ducat, R.E., Local 
Government Board Inspector, on the 19th inst. at the offices of 
the Failsworth Local Board, into an application to borrow £27,000 
for sewers and sewage disposal works. Mr. C. I. Lomax, surveyor 
and engineer, explained the scheme, which he stated was based 
upon experience gained in dealing with the sewage of other 
townships. They had obtained a site for the purposes of works 
for sewage disposal, and the scheme was one that might be con- 
sidered of a permanent character. It was proposed to lay tributary 
and main concentrating sewers to collect the whole of the sewage 
and carry it to one outfall, where after being precipitated in tanks 
it would be passed through polarite filters. There was practically 
no opposition, and the inquiry terminated, the inspector subse- 
quently visiting the proposed site. 


An important addition will shortly be made to the 
Royal Navy on the delivery, by the Thames Shipbuilding Company, 
of the new first-class protected cruiser, Theseus, which has been 
built under the Naval Defence Act. Laid down on July 16th, 
1890, the Theseus has been built from the designs of Mr. W. H. 
White, Director of Naval Construction, and is a sister ship to the 
Grafton, which has just completed the successful series of trials 
recorded in our impression of the 30th ult. The Theseus has been 
fitted with engines by Messrs. Maudslay, Sons, and Field, of Lam- 
beth, and, being a cruiser of the Edgar class, the accepted satisfac- 
tory test of her machinery will, we presume, be the same as that 
of other vessels of her class—the Grafton excepted—viz., the 
development of 10,000 indicated horse-power sustained for eight 
consecutive hours with natural draught only. The total cost of 
Theseus is estimated at £372,871. Upon the return of the ships 
from the naval manceuvres a navigating party will be detailed to 
man the Theseus, and steam her to Chatham to be completed for 
commission. 


Onx of our contemporaries was recently much exercised 
concerning the high price of aluminium, and devoted some space 
to an argument that before any great demand for the metal could 
be expected the price must come down. We showed in our issue of 
February 16th, says an American contemporary, that aluminium at 
50 cents per pound is nearly as cheap as copper, bulk for bulk ; 
and the fact has recently been brought to our attention that the 
supply of aluminium is not now equal to the demand. At present 
prices of about 80 cents per pound, an advance of 30 cents. over 
the price at which it was sold a few months ago, the metal cannot 
be manufactured fast enough to fill orders. A member of the staff 
of this journal recently received from a personal friend a request 
to obtain for him, if possible, a few hundred pounds of the metal. 
But on extended inquiry, he found it impossible to obtain for im- 
mediate delivery even co small a quantity as 1001b. of the metal 
anywhere in New York city. It appeared that users of the metal 
were calling for it faster than the manufactories could turn it out. 
Evidently there is no necessity of hunting for new uses for the 
metal, in order to find a market for the works at present in 
operation. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LOCOMOTIVE QUESTION IN NEW SOUTH WALES. 

Sir,—I have just perused Mr. Thomas Middleton's long epistle 
in your issue of the 26th May last. Whatever the merits of his 
story, he certainly speaks truth when he says that the locomotive 
ee in New South Wales has all along been a personal one. 

e says that he is one of the chiefs in a battle that has raged 
thirteen years—that is to say, since 1880. In 1883 I was on a visit 
to our Australian Colonies, and as a railway engineer in India I 
saw everything I could of Australian railways and practice, in the 
hopes of picking up new ideas from people generally reputed to 
be go-ahead. I was, however, altogether disappointed. In not 
one single particular did I see anything which India might learn of 
Australia. Having been brought up on one of our crack English 
railways before going to India, I had formed the idea that our 
Iudian practice was of a necessity anything but smart or go- 
ahead, but after my trip to Australia I was much more in conceit 
with our manners in India. Both in New South Wales and 
in Victoria I found the railways and their rolling stock to be 
nothing but played-out rattle-traps. Except that I saw matters for 
myself, I could never have believed it possible for any Government 
to allow maintenance to be dropped to so low a point. I say 
boldly that in India we have nothing at all comparable to the 
disgraceful maintenance I witnessed on Australian roads, engines, 
carriages, and wagons. With our system of half-yearly inspection 
by Government inspecting engineers— both for companies and 
State lines—it would be impossible. 

In Melbourne—Victoria—I sawall there was to see under guidance 
of the late Mr. Samuel Mirls, then locomotive and carriage super- 
intendent. He told me things were bad, very bad, and that it was 
all due to the politicians, whose only notion of State railway 
administration was to use it for political purposes and jobbery of 
all sorts. I recollect his telling me one most amusing fact of the 
way the working man Member of Parliament considered railways 
sould be worked as a means of distributing labour and wealth. 
For a long time new and extensive workshops had been planned, 
but they had just recently been decided against by the Labour 
party because they considered that locomotive and carriage repairs 
should be distributed equally over the whole country, here a little 
and there a little, at every little country town the railways served. 

In Sydney—New South Wales—Mr. Thomas Middleton was then 
acting as locomotive and carriage superintendent during the 
absence of Mr. Scott, the chief of his department on a trip to 
America and England. Things seemed a good bit better than I 
saw at Melbourne. After my return to India I learnt from relatives 
in Sydney that Mr. Middleton had superseded Mr. Scott. Now he 
in turn has been ousted, and he calls it ‘‘diabolical.” Mr. Price 
Williams’ report will be fresh in the minds of all your readers 
interested in this question. It is really extraordinary that 
with that record before him, Mr. Middleton should try to prove 
that he is a martyr on account of pro-American prejudices in favour 
of American engines, Ayn INDIAN ENGINEER. 





ENGINEERING PROSPECTS IN BRITISH COLUMBIA. 


Sir,—I have read with much interest and surprise your article 
on “‘ Engineering Prospects in British Columbia,” which appeared 
in your issue of June 16th, and upon which I feel it is my duty to 
give to your readers some of my personal experience which I had 
during a year’s residence in that Colony—from November, 1889, to 
November, 1890. I am an engineer and iron shipbuilder, having 
served my apprenticeship with one of the best British firms— 
Messrs. Harland and Wolff—and have passed through the grades 
of draughtsman, chief draughtsman, and manager, having had 
sole charge of an engineering and steel shipbuilding works for four 
years, so that I was qualified to take any position in that business. 
When bad trade required me to make a change, I resolved to try 
British Columbia, so in the fall of 89 my wife and self arrived 
there, armed with the usual letters of introduction to the 
Governor and leading business men. We took a house, and I 
commenced to look for employment—went to Vancouver and the 
surrounding places, but could get nothing todo. After some time 
I got work in Victoria in the capacity of a riveter—my early 
practical trainirg enabling me to do this work—at which I earned 
3°25 dols. per day of ten hours on a repair job to a steamer. It 
was the depth of winter, and the thermometer often down to zero; 
the manager of the works where I was employed being formerly 
a clerk, with no practical engineering experience, and who relied 
for that knowledge on the foremen. I afterwards got a berth as 
clerk in the Custom House at 2dols. per day. I then obtained the 
job to superintend the repairs to a C.P.N. Company’siron steamer, 
which had been on the rocks, and was repaired in Victoria, for 
which I was paid 100dols. per month by the owners. After this 
I opened an office as consulting engineer and machinery agent, 
having the British Columbia agency for some good English firms, 
but was not able to earn sufficient to pay my office rent, owing to 
the high tariff on imported machinery; and when owners placed 
orders with British Columbia engineering firms, they left the 
work in their hands without any professional advice or inspection 
on their behalf. 

After giving British Columbia as I considered a fair trial, and 
finding there was no prospect or opening in the engineering or 
shipbuilding business, i obtained a position with the Union Iron- 
works of San Francisco as ship draughtsman, on Uncle Sam’s new 
Navy, at a salary of 4°50 dols. per day, where I found other 
Englishmen, who had travelled the whole of the Pacific coast 
without meeting with suitable employment—some I had formerly 
known in England, and were steady men and competent engi- 
neers. I worked there about eighteen months, when work became 
slack. But I was fortunate to obtain the position as manager with 
a shipbuilding firm in the Eastern States, where I now receive 
about the same salary that would be paid toa similar position in 
England. 

British Columbia's climate is beautiful in summer, but there are 
heavy and continuous rains in the spring and fall, and the winters 
are often very severe. The scenery is very fine. and there is good 
shooting and fishing. But the prospects there for young, or in fact 
any engineers, are poor in the extreme. The chief industries, viz., 
canning salmon and lumbering, are in the hands of experienced 
and wealthy old settlers, who have long since acquired the water 
and land rights for the same ; and now since the smallpox epidemic 
there last year, trade is at the lowest ebb, while the cost of living 
is very high. So I would advise young engineers to remain in Old 
England, to experiencing the privations and want that I have seen 
suffered by those who have gone out to British Columbia. 

AN ENGINEER IN BRITISH COLUMBIA. 





ANALYSIS OF ENGINE TESTS. 

Sir,—While discussing liquefaction, it should not be forgotten 
that the main question between us is whether there was any 
cylinder condensation in the engine tested by Mr. Crosland. You 
maintain that there was none, or that it was insignificant. I, how- 
ever, maintain that it was over 10 per cent. of the total feed. The 
only argument you use to support your contention is that the 
difference between the weight of steam passing through the engine 
and the weight of steam as calculated from the diagrams, is fully 
accounted for by the amount of liquefaction which should take 
place under the given conditions. 

I maintain that your estimate of the liquefaction is too high, and 
it remains for me to try and prove this before insisting upon the 
yroof of condensation as sketched at the end of my last letter. 

ou say that the liquefaction in an ideal cylinder is a very different 
thing from the actual liquefaction ina real engine. This may be 
so, but the actual liquefaction cannot be more than the theoretical 


Before speaking of the liquefaction in a real cylinder, some 
| understanding should be come to as to what liquefaction under 
such conditions may mean. In a conducting cylinder a certain 
amount of heat is stored up in the cylinder walls during the 
admission period, which will be restored to the steam during the 
| remainder of the revolution. Now, when the pressure falls by 
expansion, part of the steam will be liquefied, and the stored up 
heat may re-evaporate this as soon as it is liquefied, or it may 
preferably re-evaporate some of the initially condensed steam, or 
/1t may do both; but whatever happens, the steam leaving the 

cylinder should contain the amount of water due to liquefaction 
| alone, that is to say, if the steam admitted be dry. This explana- 
tion is necessary, as it might be argued that no liquefaction takes 
place if it were found that the weight of steam present at release 
was equal to or greater than the weight at point of cut-off. Up to 
the present we have been looking at the liquefaction from different 
points of view, so to prevent misunderstanding I will state the 
amount of liquefaction in pounds, and compare it with the figure 
given in your first article of May 12th. 

In it you say—page 408—‘‘ But there can be no doubt but that 
the back pressure in the low-pressure cylinder represents dead 
loss; and adding this to 710, we have 776-horse power, which 
would necessitate the liquefaction of 19401b. per hour. The 
actual weight of steam supplied to the engine was 9375]b. per 
hour. Deducting 1940, we on 7435 lb. to be accounted for by the 
indicator. But the indicator accounted for 80791b.” I maintain 
that this estimate of the liquefaction is about 50 per cent. too high. 

Theoretical weight of steam per hour required to develope 
709-3 indicated horse-power under given conditions = 709°3 x 10:7 


= 7589 lb. Theoretical weight liquefied = 7589 x 17 _ y9900 1b, per 


hour. I hold that the actual amount of steam liquefied under the 
conditions as set forth could not have exceeded 1290 Ib. per hour; 
it may have been less, but not more. You estimate it at 1940 1b. 
per hour. You then say that the indicator accounted for 8079 Ib. 
This is the amount of steam passing through the high-pressure 
cylinder, while your estimate of 1940 Ib. liquefied refers to the 
three cylinders. Weight of steam passing through the low-pressure 
cylinder per hour = 1°672 x 69°33 x 60 = 69541b. Hence we have 
weight of steam supplied to the engine = 9375 1b. per hour. 
Weight of steam passing through low-pressure cylinder = 6954 lb. 
per hour. Difference = 24211b. per hour. Maximum possible 
—_" = 12901b. per hour. 

he accompanying diagram will perhaps illustrate our differences 
as regards liquefaction, and show how the statement of 2°5 Ib. 
liquefaction per indicated horse-power may be very misleading. 
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Let ABC GK represent a diagram of work done. The only 


work entailing liquefaction is represented by the shaded area 
BC F, and it is evident that this area will remain constant, how- 
ever much we may manceuvre the back pressure line. It should 
be pointed out here that you use 2°51b. per hour to represent the 
liquefaction per indicated horse-power, and also per ‘total 
horse-power. That is to say, the constant amount of liquefaction 
bears the same proportion to the area A B C G K that it does to 
the larger area ABC DE. sat 

Referring to your amended calculation of June 30th, page 574, 
you state there that the liquefaction in the high-pressure cylinder 
would be 1°82 1b. per hour per indicated horse-power, which is 
practically equal to my estimate of 1°87 1b. for the same cylinder. 
You then say that as the liquefaction in the three cylinders mnst 
be greater than the liquefaction in one, it follows that the total 
liquefaction per indicated horse-power must be in excess of 1°821b. 
perhour. You omit to mention that the horse-power of three 
cylinders will also be greater than the horse-power of one cylinder, 
and if the calculation be made for all the cylinders in the same 
manner as you have made in your last article for the high-pressure 
cylinder, it will be found that the liquefaction will be approxi- 
mately 1°8 lb. per indicated horse-power per hour. Mr. Crosland 
kas very kindly supplied me with copies of the actual diagrams 
taken on the trial, together with particulars of clearance, &c., and 
I here give amended calculation of actual cylinder condensation in 
the high-pressure cylinder :— 

Bottom Card. 


Absolute pressure 161 Ib. 


Stroke .. .. = 21-06in. 
Volume .. = 4120-79 c. in. 
Clearance = 490 c. in. 
Total volume = 4610-79 c. in. 
Weight .. as eb = “944 Ib. 
Top Card. 
Absolute pressure = 156 Ib. 
ll or = 23-Téin. 
Volume .. = 4795-71 ¢. in. 
Clearance . = 490 ¢, in. 
Total volume = 5285°71lc. in. 
Weight .. ve 1°055 1b. 


Total weight of steam present in cylinder just after point of cut 
off = *944 + 1:055 = 1-999 1b. per revolution, weight returned by 
compression. : 

Bottom Card, 


Absolute pressure 78°6 Ib. 


Stroke .. = 2-44in. 
Volume .. 457°86 c. in. 
Clearance 490 c. in. 


Total volume 947°86 c. in. 


wiudnn 


Weight .. ea, hee ae *102 Ib. 
Top Cord. 
Absolute pressure = 71 Ib. 
EROS 4. 2s oe = 379in. 
Volume .. = 76497 c. in. 
Clearance . = 490 c. in. 
Total volume . = 125497 c. in. 
| a eae ee = *123 Ib. 
Total weight returned by compression = ‘102 + °123 = 225 1b. 


per revolution. Weight of steam and water passing through 
cylinder = 2-28lb, per revolution, of which 2°85 per cent. was 
water. Hence weight of steam passing through cylinder = 2°21 Ib. 
Add -225lb. returned by compression = 2°4351lb. = total steam 
supplied to high-pressure cylinder per revolution. Weight of 
steam present just after point of cut-off = 1-999 1b. per revolution. 
ae x 100 = 17 per cent. cylinder condensation. 
The only possible doubt there can be with regard to the above 
calculations is as regards the weight returned by compression. The 
calculations assume that the weight of steam being compressed 
will not vary from the point at which it is taken, and where the 
“lead” commences. It may be that during that period some of 
the water present may be evaporated, or some of the steam ma 





amount, whether the engine be good, bad, or indifferent, 


be condensed by heating up the clearance surfaces. How muc 


—_—_— 
et 


this would affect the calculations I leave your readers to judge 
but I think I am on the safe side in saying that the cylinde: 
condensation in the high-pressure exceeded 10 per cent. 

Dundee, July 18th. V. R. Cummins, 


TRIALS OF THE JAPANESE CRUISER, YOSHINO, 











Tue final trials of the powerful protected cruiser, Yoshino 
constructed for the Japanese Navy by Messrs. Sir \W, G. 
Armstrong, Mitchell, and Co., of Elswick, and engined by 
Messrs. Humphrys, Tennant, and Co., of Deptford, were 
completed on the 18th inst., off the mouth of the Tyne. The 
trials briefly noticed in our last issue consisted of a series of 
progressive steam trials, from which a curve of speed might 
be deduced, by which the horse-power and number of revoly. 
tions of engines corresponding to any speed might be obtained 
at sight, within the limits of the speeds over which the trials 
extended; also the official forced draught trial at which the 
unprecedented speed of 23-031 knots per hour was obtained, 

The trials on the 18th inst., which were under the superin- 
tendence of a Commission of Japanese officials, including 
Captain Kawara, Mr. Yamaki, Mr. Matsno, and Lieutenant 
Kato, included a natural draught trial of six hours’ duration, 
trials for testing the turning power of the ship, and a gunnery 
trial, for testing the strength of the structure of the ship to 
withstand the strain brought upon it by the firing of the 
guns in various directions. 

The six hours’ trial with natural draught was commenced 
at 9.30 a.m., and during the run the ship passed and repassed 
a number of times over the Admiralty-measured mile, and 
also over known distances between recognised shore marks, 
The revolutions of the engines were taken every quarter of an 
hour by the engine-room counters, as well as being recorded 
electrically upon a sheet of paper passing continuously overa 
cylinder, upon which the time was simultaneously 1ecord :d. 
Applying the mean number of revolutions thus obtained over 
the whole six hours to the curve obtained at the progressive 
trials, a mean speed of 21-6 knots per hour was obtained, and 
this agreed with the results of the measured mile runs above 
referred to. The speed thus obtained was ,*,ths of a knot in 
excess of what had been contracted for by the Messrs. Arm- 
strong and Co., and was regarded as very satisfactory by the 
Japanese Commission. 

At the turning trials it was shown that the ship could turn 
through 360 deg. in three minutes eight seconds ; the diameter 
of the circle in which she turned measuring 375 yards. This 
was considered a remarkably small circle for a vessel of the 
length of the Yoshino. The helm could be put from hard- 
a-port to hard-a-starboard in thirteen seconds, and the engines 
could be reversed from full speed ahead to full speed astern 
in a few seconds. The vessel thus possesses in a very high 
degree the handiness and manceuvring power which are so 
essential to a cruiser of this class. 

The gunnery trials were made at the close of the day after 
the steam and other trials were completed. The armament 
of the vessel consists of four 6in., eight 4-7in., and twenty- 
two 3-pounder quick-firing guns, and five torpedo tubes. One 
6in. gun is placed on the forecastle, and one on the poop, 
each gun being capable of firing through an are of 270 deg., 
or all round the bows to 45 deg. abaft the beam cn either side 
for the forward gun, and round the stern to the same angle 
before the beam on both sides for the after gun. The other 
two 6in. guns are carried in sponsons at the level of the upper 
deck, one in each bow, and have a range of fire from 3 deg. 
across the bow to 60 deg. abaft the beam. The eight 4:7in. 
quick-firing guns are carried in sponsons at the level of thie 
upper deck, the aftermost pair being close to the poop, and 
firing from 3 deg. across the stern to 60 deg. before the beam, 
and the other six — three on each side — have each a 
range of 120 deg. The twenty-two 3-pounder quick-firing 
guns are disposed as follows:—Two at the after end of 
the forecastle — one on each side — so as to get a 
training arc of about 80 degrees abaft the beam, and two 
similarly placed on the poop; four are placed in the military 
tops, two in each; eight on the upper deck bulwarks, and 
the remainder between decks, thus obtaining a complete 
command of every possible direction of approach to the ship. 
One of the torpedo tubes is in the stem for right-ahead fire, 
the other four are training tubes, and fire on the broadside, 
two being placed in a chamber forward on the main deck, 
immediately before the machinery compartments, and the 
other two in a similar chamber aft of those compartments. 

In the gunnery trials the Gin. bow gun was fired, first, 
right ahead with extreme depression, on the starboard 
quarter with extreme elevation, and on the port beam hori- 
zontally. The port bow 6in. gun was fired horizontally 
abeam, and directly ahead with maximum elevation. The port 
4-7in. guns were then fired in succession, first, horizontally 
abeam, and then at extreme training with maximum 
elevation. The stern 6in. gun was then fired right astern, 
with maximum depression on each beam horizontally, and at 
extreme training forward with maximum elevation. All of 
the starboard 4:7in. guns and the starboard bow Gin. gun 
were then fired at the same angle and with the same training. 
The four starboard 4-7in. guns and the starboard bow 6in. gun 
were afterwards fired simultaneously by electricity, and 
finally the bow and the stern 6in. guns, the starboard bow 
6in. gun, and four starboard 4-7in. guns were fired on the 
beam simultaneously, also by electricity. Four rounds were 
also fired from each of the 3-pounder guns in directions most 
calculated to strain the structure. The charge for the 4-7in. 
guns was 54 lb. of cordite and a 451b. projectile ; for the 6in. 
guns the charge was 151b, of cordite and a 1001b. projectile. 
The result of the firing was considered most satisfactory by 
the Commission, as in no case was there any damage done 
to the structure of the vessel. ; 

The Yoshino is the same class of vessel as the 9 de Julio 
and 25 de Mayo, constructed by the same firm for the Argen- 
tine Government, but exceeds either of them in size and 
speed, and is, moreover, provided with a double bottom, which 
they have not. The results of the speed trials far exceed any 
yet obtained from a sea-going vessel, and prove her to be the 
fastest cruiser now afloat, a fact having this significance, that 
there does not exist anything in the form of a ship that could 
escape from her if pursued. The Yoshino is 350ft. long, 46}4ft. 
broad, and her displacement at load draught is about 4000 tons. 
These dimensions, compared with those of a late British iron- 
clad, into the cause of whose terrible loss a grave inquiry is now 
taking place, will enable nautical readers to appreciate the 
admirable turning qualities above recorded of the new 
Japanese cruiser. Her machinery—as was to be expected— 
coming from the now well-known eminent firm of Messrs. 
Humphrys, Tennant and Co., worked most satisfactorily 
throughout the whole of the trials, and the Japanese Govern- 
ment may be congratulated on the possession of one of the 
finest, swiftest, and most powerful warships of her class 
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LAWN MOWER KNIFE 
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GIBBONS’ LAWN MOWER GRINDERS. 





Tue engraving represents a new machine for automatically | 
grinding the cutters of lawn mowers. It has been brought | 
out for the use of machinists, and all who repair lawn mowers. | 
As is well known, the only way of grinding the circular | 
cuiters that can be adopted b: 


GRINDING MACHINE 


girder bridge of higher span, a:thcugh it is stated by Mr. 


| Martin and Mr. M‘Gregor that in its present form it offers no 


impediment to the express boats it is contemplated construct- 
ing for the water transport service. The river route from 
Gloucester to Worcester is twenty-five miles, and the distance 
was covered in about three hours by one of the large steam 





tion to London, and through the canals converging on 
Bristol with Southampton Docks. 








ANOTHER NEW PULLEY. 

| ——= 
| THE engraving below illustrates two forms of a new 
| light steel pulley. These are made by Messrs. Barry, Henry 
| and Co., and the rims are coiled on the machine they use to 
coil the spirals of Little’s conveyors. This machine can be 
adjusted to make a pulley rim any diameter or width. The 
| inverted or inwardly projecting flanges, which give the pulley 
increased strength, are also made as the rim passes through 
the coiling tool. This forms a channel section, which would 
| make these pulleys useful for friction dynamometer wheels. 
| The arms are made of tubes, and, as will be seen from the 

illustration, they engage with pieces attached to the rim, and 

are easily adjusted. The pulley can also be taken to pieces 

for shipment. 








FUTURE OF THE ARGENTINE REPUBLIC. 





Tuer United States Consul at Buenos Ayres concludes an 
elaborate and exhaustive report upon the condition of the 
Argentine Republic in 1892 with a statement that the country, 
in spite of the financial embarrassments of the Government, 
is steadily moving forward to regain its former prosperity, 
although all branches and departments of industry and trade 
are still handicapped by a depreciated, fluctuating currency, 
and in addition to the general want of faith in the adminis- 
tration of public affairs, commercial credit continues at alow 
ebb. There are hopes that the foreign trade, owing to the 
stern discipline which the crisis has administered, is approach- 
ing a sound and substantial basis. Imports have come down 
from the reckless trading of recent years to normal figures, 
and the so-called balance of trade is largely on the side of 
the Republic. The decrease in imports has been general in 
every branch of trade. A very significant indication of the 
general collapse was the vast reduction in hardware and 
material for railways, amounting in 1891 to £1,009,866, or 
52°8 per cent., for the former, and to £3,678,481, or 50°7 per 
cent., for the latter. This shows how seriousiy the progress 
of the country has been retarded, and set back by the mis- 
fortune of the Government. The depression in house 
building and railway construction is the final effect of a 
depreciated currency, an excess of irredeemable bank notes, 
and the suspension of specie payments. If the com- 
| mercial situation — which at the end of 1891 was almost 

desperate—continues on the level it indicated, all this will 
| gradually right itself, and with the return of confidence the 
| development of the resources of the country will be taken up 


those who have not special | yachts of the Severn Commissioners. Halts were made from | at the part where it was brought to astop by the crisis. The 


and expensive apparatus for the purpose, is the slow and im- | time to time to take note of the engineering results, which | present outlook of the export trade gives confidence to this 
perfect one of turning the cutter in place against the bottom | appear to have been most economically obtained, especially | opinion. The exports of the country are the index of all 


or ledger blade, and sprinkling it with emery or grindstone 
grit. This makes very poor work at the best, besides injuring 
the bottom blade, and should the cutter be bent, it is im- | 


at Wainlode and Bunn’s Hill shoals, where in each case about 
half a mile of rock has been dredged away, leaving 10ft. of 
water where there was formerly only from 3ft. Gin. to 6ft., 


| development and industrial progress, and while these continue 
| to exhibit so healthy and so promising a growth, there need 
be no fears that the people of the Argentine Republic will 


possible to restore it in the above manner, and the machine | according to the state of the river. At a singularly picturesque | not come out victorious from the trials that have for a time 


has to be sent tothe maker. The cutter is placed in V-shaped | 
bearings, and is operated upon by a grindstone turned by | 
steam or hand. A chain causes the cutter to revolve in the | 
opposite direction to the stone, thus keeping it truly circular, 
at the same time the grindstone passes backwards and for- | 
wards along the face of the cutter by means of a screw on the 
shaft. The machine can be turned with a handle by a lad. 
Attached to the machine is a rest and disc grinder for 
sharpening bottom or ledger blades. A small rest is fitted 
for grinding skates and other sniall articles. The machine is 
made in several sizes by Mr. H. Gibbons, Kennet Works, 
Hungerford. 








THE SEVERN NAVIGATION AND THE 
MIDLAND CANAL SYSTEM. 
Nor the least interesting, and certainly one of the most | 
instructive of the excursions in connection with the visit 
of the Naval Architects to Cardiff, was the voyage of inspec- 
tion over the improved Severn navigation, with reference 
particularly to its uses as a connecting link between Bristol | 
Channel ports, Birmingham, the hardware districts, and even | 
the manufacturing centres of Lancashire. We have already 
described the great works executed by the Severn Commis- 
sioners, from the plans of the late Mr. Martin, whose son, 
Mr. E. D. Martin, M.1.C.E., has carried them almost to com- 
pletion. It is sufficient now to say that the Severn, at the 
comparatively small cost of £30,000, has been converted into | 
a navigable stream with a depth of 10ft. at summer low 
water, a minimum bottom width of 40ft., and at least 1ft. 6in. 
of water beneath the keel of 400-ton barges at any state of 
the tide. There are only two locks between Gloucester and 
Worcester, and they are both of large capacity. A tranship- | 
ment dock is in course of construction at Worcester, and there | 
is ample water space for a receiving basin at the end of the | 
Birmingham Canal on the high level above. | 
But the problena Bristol Channel shipowners and importers | 
seek to solve is to secure direct transport without break of | 
bulk from Cardiff or Newport to Birmingham, and the towns 
of Staffordshire or the further North. With this object Mr. 
Robert Johnston, Colonel Guthrie, and a few other pioneers 
of local enterprise, called into consultation Mr. Josiah 
M‘Gregor, M. Inst. C.E., who has carried out large works of 
inland navigation on the rivers of British India. Mr. | 
M‘Gregor is decidedly of opinion that the Severn navigation 
and the canals leading to and from it provide a perfectly | 
practicable and safe waterway between the sea and the | 
Midlands for a service of specially constructed express boats, | 
dispensing with all the risk and delay of transhipment at the | 
“port” of Worcester. To survey the route, and listen to Mr. 
M‘Gregor’s description of its possibilities, a number of naval 
architects, engineers, and representatives of the mercantile 
interests concerned, were invited by Mr. Robert Johnston to 
accompany him on the Saturday after the Naval Architects 
concluded their proceedings. The day’s journey compelled 
an early start from Cardiff, and at 6.45 the party set out, vid 
Lydney and the Severn Bridge, for Sharpness, when breakfast 
was served, and a cruise entered upon along the seventeen 
miles of the Gloucester and Berkeley Ship Canal. At 
Gloucester a short time was devoted to an examination of 
the lock giving access to the Severn from the canal. This 
lock has been greatly improved at the same time as the river, 
and now permits of the free passage of vessels up to 400 tons 
laden. Attention was also directed to the Westgate Bridge, a 
Stone structure which crosses the river obliquely, and which 





it is proposed in some quarters to convert into a swing or 





spot on the banks a landing was made and luncheon served, 
and here speeches were delivered, more fully defining the 
hopes of the promoters and the prospects of the scheme. 

It is intended to build a fleet of steam barges, themselves 











A NEW LIGHT STEEL PULLEY 





capable of carrying cargo, but primarily designed to haul a | 


“train” of forty-ton vessels in tow. Each barge would be 
loaded at the seaport for a particular town on the river or 
canal side—Tewkesbury, Worcester, or Droitwich—and would 
be dropped in transit without delaying the rest of the train. 
A swift delivery, it is claimed, would then be insured, and the 
saving in freight as compared with railway rates would be 
equal to from 50 to 75 per cent. Mr. M‘Gregor’s calculation 
is, that the time of the steam barge from Cardiffto Worcester 
—seventy-eight miles—would be eleven hours; with one 
cargo barge attached, thirteen hours; with three barges, 
eighteen hours. Worcester to Birmingham is thirty miles, 
but the canal is interrupted by the series of locks known as 
“The Devil’s Staircase.” Even this difficult piece of naviga- 
tion, it is anticipated, will be overcome by the boats of the 
Water Transport Company in fifteen hours. The time 
between Cardiff and Birmingham, in brief, is to be reduced 
by a day and a-half on each journey. The new type of boat, 
moreover, is said to be equally suitable for all the important 
water arteries of the country, without fear of damage to the 
banks; so that its possibilities extend to the connection of 
the Bristol Channel through the Shropshire canals, to the 
Manchester Ship Canal ; through the Upper Thames naviga- 





| overwhelmed them. As Great Britain had from the first the 
| almost entire control of Argentine trade, the decrease in 
British imports is the best comment upon the stringency of 
the crisis. This decrease amounted to £5,900,820, or 51°04 
per cent. Of this amount railway and other 
materials formed 52°5 per cent., and showed a 
diminution of £3,118,349, or 58°65 per cent. In 
exports to Great Britain the decrease—£500,170, 
or 13 per cent.—was not near so great. The 
great decrease in trade between Great Britain and 
the Argentine Republic has no significance in 
regard to showing any permanent weakening of 
the commercial relations between the two countries. 
The business relations between Great Britain and 
the River Plate could hardly be more intimate. 
In addition to the commerce which has grown up 
between the two countries, there is invested here 
an immense amount of British capital in banking, 
cattle and sheep farming, docks, gas companies, 
lands and land companies, manufactures, meat 
export establishments, mining, railways, river 
steamers, steamship lines, tramcars, and water- 
works, tosay nothing of theimmense amounts which 
have been placed in cedulas and in securities, 
both national and provincial, until it almost 
seems that the English have the preference in 
everything pertaining to the business and the 
business interests of thecountry. Nothing appears 
to be wanting to assist, dispatch, and infinitely 
augment the commerce which they so completely 
control, or to strengthen the industrial strong- 
hold they possess in the Argentine Republic. 
They are “in” everything except politics, as 
intimately as though the country were a British 
colony. The general impression among business 
men is, that the situation will continue to improve. 
Trade is moving on better and safer lines, com- 
mercial confidence has some time passed its 
aphelion, there is an unmistakeable movement for 
the better in commercial circles, and the Exchange 
has again become a crowded resort. Every one 
seems impressed with the idea that the worst is 
over, and that with proper caution and prudence 
the people of the Argentine Republic will be all 
right again in the markets of the world. The 
people have made great progress in extricating themselves 
from the consequence of the crisis, in accommodating their 
affairs to the depreciation of values, and in the organisation 
of business on a gold basis. There is a better tone and 
@ more buoyant spirit in business movements, and the 
outlook is encouraging. At thesame time manufacturers and 
merchants should be careful in filling orders and emphatic 
in refusing credit, except to houses whose reputations have 
stood the test of years, though Argentine merchants may be 
all reliable and sound. 








In discussing the Camperdown- Victoria collision, Chief 

Constructor Hichborn, U.8. Navy, according to the Marine 
Review, said :—‘‘ The Camperdown has a weight of 10,600 tons, 
and was moving at the rate of ten knots per hour or 16°88ft. 
= second, his would give an impact of 46,900 foot-tons, 
elivered by the sharp ram of the Camperdown. That is 
equivalent to the blow that would be struck by a railway train 
consisting of six large Pullman cars drawn by the heaviest of 
locomotives—say one of 120 tons, running at a speed of fifty miles 
per hour,” 
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H.M.S. ENDYMION. 





Wits this impression we publish a two-page supplementary 
engraving illustrative of the first-class protected cruiser 
Endymion, particulars of which were published on page 43 
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of our impression of the 14th instant, with which was also 
published a two-page engraving of the engines. The supple- 
ment now issued shows a longitudinal section of that part of 
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the ship which is occupied by the engines, boilers, and screw 
shaft, and a plan of the same. We also give herewith en- 
gravings of indicator diagrams taken from the six cylinders. 
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Reference was made to these on page 43, and the leading 
particulars are stated on the diagrams. The ship and the 
engines were built by Earles’ Shipbuilding Company, Hull. 




















AMERICAN ENGINEERING 
(From our own Correspondent.) 


Stone arch bridge.—A masonry bridge of three spans is to be 
built at Baltimore, Ind., to carry an important avenue across the 
Jones Falls valley. The arches are on a skew of 55 deg. from the 
centre line of the bridge, but they are jack or false skews, consist- 
ing of a series of twenty-five courses or ribs 4ft. wide, parallel with 
the line of the bridge, and each rib off-set 2°8ft. from the next rib 
to conform to the line of the piers and abutments. The arches are 
elliptical and quite flat, 130ft. span and 26ft. rise from the spring- 
ing line. The bridge is 100ft. wide, with a 60ft. roadway and two 
20ft. sidewalks, poles in the centre of the roadway carrying cross- 
arms for the wires of a double track electric railway. The two 
piers are 137ft. long, 16ft. wide, and about 24ft. high, carried down 
to rock foundation, and having a batter of 1 in 12 and semicircular 
ends, The two side arches cross railway tracks, and the middle 
arch crosses the stream. The outer masonry will be of rock-face 
stone, the ring stones being 5ft. deep at the crown, and the key- 
stones 6ft. deep. It will be laid in cement mortar with gin. joints. 
The inner masonry of arches and spandrils will be of brick, the 


NEWS. 








intrados ring being of brick on end, and the other rings of brick 

on edge, the ribs being connected by galvanised iron hook clamps 

built into the masonry. The spandril filling will be of concrete. 

The abutments and piers will be faced with rock-face stone. The 

= of work complete, including erection, will be about 320,000 
ols, 

Steel frames for cars.—At the recent annual convention of the 
Master Car Builders’ Association, a committee report was presented 
on the use of steel centre sills for freight cars. In this country 
steel frames are used very much less than in England, Germany, 
France, India, and other countries, but there appears to be a 
growing tendency to use them. The report contained mention of 
steel frames for tender; steel channel-bar frames on the New York 
Central Railroad and Lake Shore and Michigan Southern Railroad ; 
steel I-beam frames of ‘all-steel cars built by the Harvey Steel 
Company ; special cars for heavy loads; a steel frame designed for 
the Michigan Central Railroad; pressed steel frames of the Fox 
pattern; and the tubular frame, Of the latter the report stated 
that ‘‘a considerable number of cars have been built with iron pipe 
underframes, but these are scarcely practicable, and are not of a 
type that would ever be generally used, and therefore have been 
omitted from this report.” Properly constructed steel centre sills 
are equivalent to a continuous drawbar, and as the sills are the 
most expensive parts of a car in repair and maintenance, the 
introduction of metal sills would reduce the cost of running 
repairs. They would also cost less, as in order to strengthen the 
wooden sills they are often reinforced by subsills, so that the total 
weight and first cost of a wooden frame are often greater than 
would be required with steel. In bad wrecks the repair of sills 
would be largely increased with metal sills, but on well-appointed 
and well-arranged roads the number of such serious wrecks is not 
enough to make this an objection. 

Compound locomotives. —At the annual convention of the Master 
Mechanics’ Association, records from a number of roads were 
presented, showing the experience with simple and compound 
locomotives as deduced from the monthly performance sheets 
instead of from special tests. Between 400 and 500 compound 
locomotives are now in regular service, of the ucantialie 
and two-cylinder type, by different makers, and the engines are of 
all classes and employed in every class of service, from heavy 
freight to fast passenger, mixed freight, and passenger and 
suburban service. The prophesied increased expenditures in 
repairs have not materialised, and while the results in regard to 
fuel consumption vary according to the road, service, time of year, 
&c., a fair average of fuel consumption is a saving of 10 to 15 per 
cent. over that of simple engines. The conclusions arrived at 
from a careful consideration of these records were as follows:— 
(1) The compound locomotive is suitable for a variable class of 
freight service. (2) Its range of economy in such service is fully 
as wide as that of the simple. (3) Its increased coal economy over 
the simple in the average freight service of the country will be 
found to lie between 10 and 15 per cent. when in g running 
condition and handled with intelligence. (4) A well-designed 
compound should not be more difficult to keep in a serviceable 
condition than a simple; that is, its regularity of performance 
should not be less than the simple. (5) The four-cylinder com- 
pound will cost more for valve oil than a simple. (6) The running 
repairs of a four-cylinder compound will be somewhat more than 
for simple ; for a two-cylinder compound they should not be more: 
the final comparison for repairs is undetermined, (7) The net 
running cost of a compound will be less on many roads than of a 
simple, the figure depending upon the design, cost of fuel, and 
other local conditions. (8) In passenger service the availability of 
the compound is undetermined. (9) Complicated designs of com- 
pounds are not likely to prove successful or economical. The pre- 
vailing forms of starting valves in use in this country are especially 
noted as being too complicated—certain valves employed abroad 
seem to have more commendable points. (10) Attention is called 
to the necessity of long time tests and averages of a considerable 
number of exactly similar engines of both types to properly 
establish the status of the question. In such tests the inflnence of 
either pressure for either type should not be allowed io com- 
plicate the results, as the effect of the highest modern steam 
pressures on economy of the simple is undetermined. 

Gas engine.—A new design of gas engine has been brought out, 
in which the cylinders are vertical and inverted, and the crank 
chamber is entirely enclosed, as in some high-speed steam engines. 
The bottom of the chamber is an oil tank, into which the crank 
dips at each revolution, thus insuring ample lubrication of crank- 
pins and pistons. There are two cylinders, with removable heads 
for cleaning out the products of combustion. At one side of the 
engine is the fly-wheel and at the other end a band wheel, or the 
shaft may be coupled direct to an electric generator. Each 
revolution made by the engine operates valves admitting the gas to 
each cylinder alternately. As the period of admission is controlled 
by a positive action, the crank shaft receives an impulse once each 
revolution, no matter what the load, but the energy of that 
impulse is predetermined by an independent piston valve, so 
designed that it shall always admit gas and air in the right pro- 
portion for producing their correct maximum result, but at the 
same time vary the total amount of mixture directly as the work 
of the individual piston stroke. By reason of this adjustment of 
the energy developed to momentary load, and by the unvaried use 
of fuel at its maximum efficiency, the engine is claimed to develope 
a much greater amount of work per given unit of gas than any 
other generator thus far brought out, and as the shaft receives at 
every revolution an impulse that is proportioned to its load, the 
speed is maintained smoothly and regularly. The automatic 
governor, which both regulates the speed and controls the 
admission of fuel to the cylinder, is mounted upon the shaft 
between the cranks, and, by direct connection between the 
excentric rod and valve stem, insures an accurate and positive 
travel to the measuring slide valve. The sparker for igniting the 
fuel charge consists of an arm operated by a cam, which arm is 
made to break an electric circuit, and the arc thus formed, 
intensified by the use of an induction coil, ignites the fuel instantly. 
As the arm is actuated by a positive motion there is no failure to 

roduce a spark, and no failure in the resulting ignition of the 

uel. In order that the engine may be entirely self-contained, the 

electric current is supplied from a galvanic cell. If preferred, how- 
ever, the requisite energy may be taken from a dynamo circuit. 
An engine developing 9-horse power on the brake has cylinders 
6in. diameter by llin. stroke. 

Prince Edward Island Tunnel. — Various projects have been 
started for the construction of a tunnel between the mainland of 
New Brunswick and Prince Edward Island, passing beneath the 
stormy Northumberland Straits, and last year surveys and borings 
were made at the instance of the Canadian Government. The 
railways on the island are of 3ft. 6in. gauge, and aggregate about 
200 miles in length, while the Canadian railways are of the 
standard gauge. At the narrowest point, a little north of Cape 
Tormentine, the width of the channel is 7# miles, and the proposed 
tunnel would be 84 miles long between portals. The — 
cuttings would be on a grade of 1 per cent., and each end of the 
tunnel would have a short grade of 2 per cent., followed by a 
longer one of 4 per cent., with a level stretch at the bottom. e 
depth of water is from 30ft. to 100ft., and there would be 40ft. of 
material above the roof of the tunnel at the lowest point. The 
work would be in layers of red sandstone and shales, and at its 
lowest point would be about 60ft. above the underlying millstone 
grit. fe is proposed to carry on the work from both portals and 
five shafts. Two shafts would be at the end of trestles and banks 
built out into about 30ft. of water, and the others would be sunk 
from temporary caissons in 50ft. to 80ft. of water. The tunnel 
may be of cast iron segment rings, 19ft. inside diameter, or of 
brick and cement of horseshoe section, with invert, the width 
being 19ft. and the thickness of masonry 24in. Diamond drill 
borings from 60ft. to 185ft. deep were made at the bottom of 
water 50ft. to 100ft, deep. 














THE. IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade continues a good deal disturbed by the threatened 
strike of colliers. What action the Cannock Chase men will take 
at those collieries, where notices have not been given by the masters 
now that the Birmingham Conference has required them to come 
out, is not yet decided, but if they should obey the mandate of the 
Federation, the position of the Staffordshire iron trade in relation 
to its ability to keep the works going will become much less favour. 
able than last week seemed likely. At the collieries where the 
masters have given notice a strike will certainly take place, and 
the North Staffordshire colliers have this week determined to 
give a fortnight’s notice in support of the Federation. [ron 
prices are this week stronger all round, and ironmasters wi] 
accept orders = for immediate delivery. Midland pig iron 
o— are especially firm in view of the probability of all the 
Midland furnaces having to damp down, and supplies will, it js 
expected, be soon wholly off the market. Northampton pigs are 

uoted 42s, 6d. at stations here, and Derbyshires 43s. to 43s. 6d, 
Some Leicestershires are quoted 46s., but consumers will only give 
43s. Finished iron prices are advanced to £7 to £7 5s. for sheets 
doubles, and £7 15s. to £8 lattens. Galvanised sheets aro 
— to £11, makers’ quotation, f.o.b., and tube strip to 
25 15s. 

‘The accountants to the Iron and Steel Trade Wages Board have 
this week certified, as the result of the examination of the 
employers’ books, that the net average price obtained for manu. 
factured iron during May and June last has been £5 9s. 11-68d, 
ver ton. This figure compares with £6 3s. 7d., the average for 
March and April’ last ; and £6 7s. 6d. for May and June, 1892, 
This is a drop on the returns of two months ago of 3s. 7d., and on 
that of twelve months back of 7s. 6d. perton. The Wages Board 
will meet at Dudley on each week to settle the premium for the 
new sliding scale, which is just now being proposed in connection 
with a remodelling of the working of the Board ; and at the same 
meeting they will take into consideration the accountants’ return, 
with a view of fixing wages for the next two months. No altera. 
tion in wages was made upon the accountants’ return for March 
and April last; but a drop of 24 per cent. is not now un. 
likely, especially if a similar fall is reported from the North of 
England. 

An announcement of considerable importance to the local iron 
trade is that the Monmoor Ironworks, Wolverhampton, formerly 
owned by Messrs. E. T. Wright and Sons, but which have been . 
closed for some time past, have now been purchased by Messrs, 
Bayliss, Jones, and Baylies, Victoria Iron pet Engineering Works, 
Wolverhampton. The purchase price is believed to be £12,000, 
and it is understood to be the intention of the firm to use the 
works for the manufacture of iron for their own consumption. The 
intelligence has been received with great satisfaction throughout 
the Wolverhampton district. 

I have this week had the pleasure of visiting the works of Mr, 
Samuel Platt, of King’s Hill Foundry, Wednesbury. Mr. Platt 
has an extensive establishment, in which a variety of engineering 
and foundry work is in progress, One of the plants which the 
firm have recently sent away is a spike and nut and bolt making 
plant for the Chinese Government. This consists of a series of 
machines for pressing, heading, and 
The firm made also a complement of forging machinery 
for the nuts and bolts, and screwing machines, c., 
special heating furnaces were likewise supplied, having both under 

raught and over draught. They have recently designed several 
ingot-boring machines, some of which have gone to Sheffield for 
dealing with steel ingots. In the works were various machines in 
course of construction. A special cut-off machine with quick stop 
motion had just been finished. A tube-drawing bench anda special 
tube-straightening machine were also to be seen in process of build- 
ing ; also a nut and bolt forging machine. They ee lately sent 
out some cutting-off and ee ge machines to the East; and 
likewise to Australia, and to Spain and Belgium. They made con- 
siderable quantities of pulleys, some of them very large—as much 
as 12ft. and 14ft. diameter, and 3ft. across the face; these are 
mostly rope pulleys for mills. In another department are to be 
seen miscellaneous castings being made for local industries. Mr. 
Platt has recently finished a complete tube-drawing plant, and 
also a bolt-making plant, of which details, I hope, will be avail- 
able later on. 

I regret to hear that Capt. W. B. Harrison, proprietor of the 
Brown Hills Collieries, Cannock Chase, and chairman of the Can- 
nock Chase Coalmasters’ Association, has lately been lying seriously 
ill at his residence at Lichfield, but the latest reports are that the 
dangerous symptoms have passed away. 

The water committee of the Birmingham Town Council have 
accepted the tender of Mr. Henry Lovatt, of Wolverhampton, for 
the construction of the first section of the railway connecting the 
watershed with the Cambrian Railway at Rhayader, The line will 
be laid down for the purpose of bringing material and stores on to 
the ground for the construction of the dams. The gas committee 
of the Corporation announce that the department is prepared for 
any stoppage in the supply of coal which is likely to arise in con- 
nection with the present dispute between the colliery proprietors 
and the miners. Contracts were recently entered into for the 
coming year’s supply, under conditions providing for regular 
systematic delivery. Thedepartment has already stacked between 
69,000 and 70,000 tons of coal, which is equal to about three 
months’ carbonisation at, the present period of the year. 

Messrs. Brown, Marshall, and Co., railway wagon builders, 
have agreed to recommend the payment of a dividend at the rate 
of 10 per cent. for the second half year, together with a bonus of 
5 per cent., carrying forward £5164. Here is evidence of the great 

rosperity which has recently marked the railway wagon building 

usiness, 

After very careful consideration on the part of the (General 
Purposes Committee, the Birmingham Corporation have this week 
come to the conclusion not to seek powers for themselves to embark 
in electric lighting, but to consent to an mes for an exten- 
sion of area sought by the Birmingham Electric Supply Company. 
The Committee report that both in the case of companies and 
corporations the profits for electric lighting are, with a few notable 
exceptions, at present inconsiderable, and that there are few indi- 
cations that they are likely to be very large. Moreover, the 
Committee believes that in less than ten years’ time the present 
system of electric lighting may be obsolete. 


sharpening the spikes. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is necessarily a very unsettled outlook, owing 
to the uncertainty as to how long the dispute in the coal trade, 
which commences in earnest with the close of the present week, 
will continue, All sorts of surmises are of course being made, but 
six weeks or a couple of months seems to be generally regarded as 
the most probable duration of the stoppage. The effect of the 
stoppage in the iron trade will be materially governed by the course 
which the men in Durham and Northumberland may take, but it 
is not regarded as at all likely that they will come out on strike. 
So far, a feeling of very general indifference—to which I have 
previously referred—still prevails throughout the iron trade, but 
there is no eagerness to buy on the part of either merchants or 
consumers, whilst makers and manufacturers are determined not 
to pay any ‘‘ fancy” pricesfor fuel, and in the case of any difficulty 
as to supplies, there will in many cases be a stoppage of production 
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for the time being, as there is no remunerative return to be got out 
of iron making in the present unsatisfactory condition of trade. 

The Manchester iron market on Tuesday was again only mode- 
rately attended, with but a slow business reported generally. Pig 
jron continues only in very limited request, and local makers are 
still quoting on the basis of 40s. for forge to 41s. for foundry, less 
24, at the works, with not much doing at these figures. In district 
prands there has been rather a tendency to harden, owing to the 
probability of some of the furnaces being damped down owing to 
difficulties in obtaining supplies of fuel during the eueeee of the 
pits, and one or two makers are not quoting at all. o appreci- 
ably advanced prices are, however, actually being got, Lincolnshire 
not fetching more than 39s, 6d. for forge and 41s. to 41s. 6d. for 
foundry, with ordinary Derbyshire brands quoted at about 41s. 6d. 
for forge to 45s, and 45s, 6d. for foundry, net cash, delivered here. 
Outside brands offering here have been very firm at recent quota- 
tions, good foundry Middlesbrough not being obtainable under 
43s. 10d., net cash, delivered Manchester, with Scotch iron aver- 
aging about 44s, 3d. to 44s, 6d. for Eglinton, and 45s, 9d. to 46s. 
for Glengarnock, net prompt cash, delivered at the Lancashire 
vorts. 

In the manufactured iron trade there has been rather a pressure 
of specifications on account of contracts already placed, owing to 
merchants being anxious to get deliveries in anticipation of any 
stoppage of forges during the coal trade dispute, but there has 
been no great weight of new business, Several of the Lancashire 
forges are likely to be stopped on Saturday, when work ceases at 
the collieries, and local makers have stiffened up somewhat in 
ice, £5 10s, being now the minimum quotation for Lancashire 
on Staffordshire — averaging £5 12s, 6d. ; Lancashire 
sheets are now quoted at £7 2s. 6d. to £7 5s., and Staffordshire 
£7 10s.; but hoops remain without any improvement, random 
lengths being still quoted at £5 17s. 6d., and special cut lengths at 
£6 2s, 6d., delivered Manchester district. 

The steel trade continues only quiet, with prices about as last 
quoted, hematites if anything being rather easier ; for delivery in 
the Manchester district, good foundry hematites can be readily 
bought at 43s, 6d., less 24; local made steel billets remain at 
about £4 4s, net cash, but business is only being done where makers 
have a more favourable rate of carriage than Manchester. For the 
best steel boiler plates some of the makers still hold out for £6 7s. 6d. 
but there is no great weight of business doing at much over £6 5s., 
delivered to consumers in the district. 

With regard to the engineering trades, the reports are mostly 
unsatisfactory as to the amount of work in hand or in prospect. It 
iv only in a few exceptional cases that machine tool makers are at 
ali well employed, the bulk of them being very short of orders, 
whilst the locomotive building trade continues extremely slack, and 
the marine engineering and shipbuilding industries not only show 
no improvement, but so far as the Mersey is concerned, the depres- 
sion seems to be increasing. On the Liverpoo] side, the shipyards 
are practically closed except for occasional small repair jobs, and 
although Messrs. Laird Brothers, of Birkenhead, are still kept busy 
on Government orders for home and abroad, theyare rapidly getting 
through the more important work they have in hand, with very 
little new coming forward. So far as marine engineers are con- 
cerned, there is scarcely any work just now being got exceptin the 
way of repairs or rearrangements and reconstructions of machinery 
and boilers, and a generally gloomy tone prevails as to the future, 

Messrs, W. H. Bailey and Co., of Salford, Manchester, who are 
generally to the front with automatic appliances of various descrip- 
tions, have just brought out two useful novelties in this direction. 
One of these is Bailey's patent steam bell, which can be worked by 
steam, water, or compressed air, whilst it can also be tolled by 
hand if required. By means of very simple mechanism, whic 
contains nothing to get out of order and requires no oiling, the bell, 
when placed in position, and connected to a small steam pipe, will 
commence to ring, and continue ringing the moment steam is turned 
on. Only a very small quantity of steam is required to operate 
the mechanism, a 12in. size bell taking about as much as will go 
through a din. hole, and the stroke can be regulated by adjusting 
the steam valve. As a call bell for factories and welaega, as an 
alarm bell for fire and lifeboat stations, and a signal bell for 
harbours and lighthouses, it will prove a very handy and useful 
arrangement. Another automatic appliance is an ingenious appli- 
cation of the penny-in-the-slot arrangement to a turnstile. In 
addition to its special feature of being a coin-freed turnstile, this 
arrangement does ar with the necessity of separate turnstiles 
usually required for inlet and outlet, as it serves both purposes, 
without alteration or adjustment being needed. Admission is 
barred until a coin or check is placed through a slot on the table of 
the turnstile ; it can then be turned a quarter of a circle, sufficient 
to allow one person to pass, and when the person has passed 
through the turnstile, it adjusts itself to its normal position, 
exactly and promptly, however it may have been left, the inser- 
tion of a fresh coin being required to obtain another admission. 
This turnstile, as ordinarily made, is always ready for use, as it 
can be turned the reverse way with the greatest ease, so as to 
allow free exit to any number of persons, and yet prevent entry 
when the person or persons have passed out, except by inserting a 
coin or check, The operating mechanism and money box is so 
arranged as to render unnecessary any outside framing or connec- 
tions, and the central locking and adjusting device is of very simple 
construction, dispensing with numerous complications in the 
ordinarily constructed turnstiles. The whole arrangement is an 
exceedingly simple and self-contained turnstile, convenient for 
transit, and which, when placed on the floor, is at once ready for 
use. For toll bridges, or where the-fee is collected when going and 
returning, the locking device is contrived so that the turnstile can- 
not be moved either way without depositing the coin, and it will 
lock itself immediately when the person has passed, 

Messrs. Lancaster and Tonge have recently introduced an 
improvement in their well-known piston rings, which are now so 
arranged that instead of bearing on the spiral spring at one point 
only, they are made to touch it along the whole of their interior 
surface, I understand that most economical results have been 
effected by this arrangement, as the rings and spring no longer 
chafe one another. 

During the past week there has been a continued great pressure 
of demand for extra supplies in all descriptions of fuel, but especi- 
ally in the lower qualities for forge, steam, and engine purposes, 
and prices have shown a very substantial further upward move- 
ment. In the Manchester district, the leading firms have put up 
their list rates for all descriptions of fuel 1s. 8d. per ton, whilst in 
other Lancashire districts there has been a very general advance of 
2s. to 3s, per ton upon round coal, and 3s, to 4s. per ton on engine 
fuel, as compared with the minimum prices that were being taken 
last month. In the present unsettled state of the market, it is 
difficult to give any really definite quotations, but best Wigan 
Arley coal may be said to range from 13s. up to 15s. per ton; 
Pemberton four-foot and second qualities of Arley average about 
12s. to 12s, 6d., the common sonal coals average about 10s., whilst 
engine classes of fuel range from 8s. 6d. up to 9s. 6d. per ton at the 
pit mouth, These advanced prices, of course, have been brought 
about solely by the action of buyers who have been exces- 
sively eager to get in large extra quantities to cover forward re- 
quirements, and to a large extent they have already bought for six 
weeks or two months ahead, so that it is not improbable that when 
the stoppage of the pits actually takes place, there will be rather a 
falling off than otherwise in the pressure of demand. The run has 
been so great upon lower qualities of fuel, that in many cases 
collieries have completely sold out all the stocks they hold, except 
in the housefire descriptions of coal, and these are now being sold 
for forge and general manufacturing purposes. 

In the shipping trade there has been a good deal of excitement 
to get hold of supplies, owing to colliery owners having so much 
inland demand that they have not cared about sending coal to the 
ports, and in some instances I have heard of offers from buyers at 
quite 3s, per ton above recent rates being declined. 

A good many of the fortnight’s notices to terminate contracts 





expired early on in the week, and at most of the collieries the men 
have been carrying cut the arrangement to work on from day to 
day until the 28th, but at some of the pits they have come out 
when their notices expired, and these consequently have been 
stopped several days before the 28th, which was the date fixed for 
ceasing work, 

Barrow.—There is only a very quiet trade doing in hematite pig 
iron, and this week’s busi in B and forge and foundry 
samples has been on a very small scale, Prices are firmer at 45s. 
oe ton for warrant iron net cash sellers, and buyers at 44s, 9d. 

akers are quoting 46s, to 46s, 6d. net f.0.b. for mixed Bessemer 
numbers. Stocks are steady and are not increasing. They now 
stand at 65,313 tons. Makers also hold small stocks. There are 
still 37 furnaces in blast, and the consumption of pig iron is prac- 
tically equivalent to the output. Prospects are not good for the 
future of the trade, especially in view of the crisis in the coal trade 
which is threatening. 

Steel makers are not in receipt of many new orders in the heavy 
rail department, and very little is being done in the tin-bar trade. 
Heavy rails are at £3 15s. Steel shipbuilding material is in poor 
demand, and all qualities of Siemens-Martin steel are in small 

uirements, 

Prices this week show no change, and are as follows:—Heavy 
rails, £5 12s. 6d.; light, £5 10s.; colliery, £6; ship-plates, 
£5 12s. 6d.; angles, £5 10s.; boiler-plates, £6 7s. 6d.; billets and 
slabs, £4 5s, to £4 10s.; blooms, £4 to £5; wire-rods, £6 12s. 6d. 
to £6 15s.; tin-plate bars, £4; and hoops, £6 15s. 

Shipbuilders are badly off for orders, but new work is likely to 
be secured in the course of a week or two. 

The Naval Construction and Armaments Company has declared 
a dividend of 5 per cent. per annum on the past year’s working. 

Iron ore is weak at 8s, 6d. to 10s. 6d. per ton net at mines. 

The shipments for the past week represent 38,992 tons of iron 
and steel as compared with 29,489 tons in the same week of last 
year, an increase of 9503 tons. The exports to date stand at 
424,750 tons, as compared with 392,419 tons in the same period of 
ast year, an increase of 32,331 tons. 

The Tubular Frame Wagon Company have recently booked 
their third order from the Great ae Railway Company of 
Ireland for ten more of the Goodfellow and Cushman type of 
tubular frame cars, with bogie trucks of the diamond frame 
pattern. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AT several of the collieries in this district the notices expire on 
the 25th, but by arrangement work was carried on during the week. 
The immediate effect of the impending stoppage is, of course, to 
raise the values of coal of all sorts. rge consumers have been 
pouring in their orders during the last ten days. Manufacturers, 
as well as householders, have been warned not to create a panic 
and thus force up prices to an abnormal extent, but the warning 
does not seem to have coincided with the views of those who 
are in need of fuel. Coa] merchants state that the crisis is 
now more severe than when the miners were last preparing 
for their stop fortnight. Several of the agents declare that 
they have now more orders on their books than they can com- 
plete before the men commence the strike. Another difficulty 
is the strain put upon railway companies. A tremendous weight 
of coal has been handed to them to deal with, and as it has come 
at a very awkward time, when the pressure of the excursion traffic 
is heavy, the result has been a or in several quarters. 
Going along the railways, one sees sidings literally blocked with 
truck loads of coal. Collieries all this week have been working to 
their utmost extent, and the coalowners are delivering the output 
as fast as the railway companies are able to take it away. Several 
collieries in the South Yorkshire and North Derbyshire districts 
are putting out as much as 1000 tons a day each for removal to 
Sheffield alone. Our larger firms, who have been preparing for 
the stoppage for weeks, cannot have less than 10,000 to 12,000 tons 
laid in at their different establishments, and these stocks will be 
materially increased before the week is out. 

Very careful arrangements have been made to minimise the 
dislocation of business while the men are out. All departments 
that can possibly be suspended will cease working. Orders which 
are not pressing have been arranged to be postponed, and as little 
work as possible will be done during the next month or six weeks. 
Six of our most important establishments in military, railway, and 
marine material anticipate that they will be able to tide over a 
month with comparative ease. The difficulty will begin after the 
first four weeks. Some of the representatives of the men state 
that the strike will be for two months, and I find several of the 
coalowners themselves do not anticipate any resumption of work 
for six weeks, Several of the colliery proprietors appear laudably 
anxious not to raise prices so long as they can avoid it. A number 
of our largest local companies were invited this week to join in an 
advance of 2s. 6d. per ton, but two of the leading colliery com- 
panies declined to advance prices at present. One company, how- 
ever, has advanced its quotations half-a-crown per ton this 
week, and another company doing a large local trade has in some 
cases raised it even more than that. Manufacturing fuel has been 
advanced at several pits by about 1s. per ton, and it is quite 
expected that much higher prices will have to be paid shortly. 

he mills, tilts, and forges have been making extra time owing 
to the excessive demands of their customers, who are pressing to 
have all their work done before the stoppage. The rolling mill 
proprietors will feel the advance in manufacturing coal more 
acutely than others, as they have been put to a great disadvantage 
for a considerable time by the long prices they have had to pay for 
fuel. Quotations would 4 utterly unreliable at present, as there 
might be a change within an hour after publication. 

he coke manufacturers in South Yorkshire and North Derby- 
shire have of course also been stimulated by the extreme demands 
made for supplies. During the Durham strike a good deal of that 
trade came into South Yorkshire, and no inconsiderable portion of 
it has remained here. There is now a probability of the North- 
country manufacturers winning back that lost business, with pro- 
bably part of the Yorkshire trade. It is known in this quarter 
that the Durham firms have made careful preparation to benefit by 
the cessation of the output here; and local houses have been 
assured that they can get what supplies they want from the North. 

The iron trade is in a state of complete collapse, as it could not 
fail to be in the present position of coal. Customers are only buy- 
ing from hand to mouth, and very little is doing in any direction. 
I saw it stated the other day that a considerable improvement had 
taken place in railway material, but I have been unable to find the 
slightest confirmation of that statement. Bessemer billets are still 
quoted at from £5 7s. 6d. to £5 12s. 6d. per ton ; Siemens-Martin 
steel from £5 15s. to £6 ; hematites as last quoted. 

In the lighter trades some improvement is noted in the demands 
from South America, the West Indies, and one or two other 
foreign and colonial markets. A few orders have come in during 
the fortnight from Australia, and a more hopeful feeling is enter- 
tained as to the revival of business in that Colony. Several of the 
electro-platers are having more to do, but the file trade is extremely 
dull, and there is no change for the better in saws and edge tools. 
In cutlery pen and pocket knives are again in decreased re- 
quest. Business with the United States is in a condition of 
suspense, owing to the uncertainty which exists regarding the 
tariff. Store keepers are naturally reluctant to lay in supplies 
while there is any prospect of the duties being lowered. I saw it 
stated the other day that the Sheffield grinders had so successfully 
mastered the secret of hollow-grinding in razors, that they could 
beat the Germans, Within ate after reading that I was in the 

remises of one of our local manufacturers. He showed me razors, 

amburg ground, which he declared could not be equalled here. 
He told me that the blades for all his finest razors for the American 
trade were sent to Hamburg to be hollow-ground, as he could get 





no work equal to it in Sheffield. On the other hand, I have seen 
some very good examples of hollow-grinding done in several of our 
local workshops. 

The old-established business of Messrs. Thomas Jowitt and Sons, 
file and edge tool manufacturers, Scotia Works, has been purchased 
by Messrs. Alfred Beckett and Sons, of the Brooklynn Works, 
Green-lane, Sheffield. The firm of Jowitt and Sons was founded 
in 1848, when Mr. Thomas Jowitt, father of the late Mr. A. A. 
Jowitt, who was Master Cutler in 1882, entered into the business 
with Mr, Batty under the style of Jowitt and Batty. The partner- 
ship only lasted some four years. In 1862 Mr. Alfred Jowitt joined 
his father, and subsequently Mr. I’. W. Jowitt entered the firm. 
Both these gentlemen died in 1891. The trade mark of the firm, 
a beam engine, is known all over the world, but particularly in the 
United States, where the firm have a very important connection. 

Mr. J. F. Atkinson, J.P. (the Master Cutler), has arrived at 
New York on his way to Chicago, to act’as judge of cutlery exhibits. 
Mr. R. A. Hadfield, J.P. (Hadfield’s Steel Foundry), and Professor 
Ripper, Principal of the Technical School, have also sailed for 
Chicago. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE continued unsettled condition of things in the coal trade, 
the advances in the price of fuel, and the near approach of the 
opening of the autumn export trade, taken in conjunction with the 
less unfavourable appearance of the financial market, and the 
partial restoration of confidence, have had the effect of making the 
pig iron market in this district considerably firmer, and given a 
decided upward tendency to the prices of Cleveland foundry iron. 
The most potent factor, however, has been the state of the coal 
trade, but it is believed that we shall have no strike in 
the North of England. The colliers of Northumberland and 
Durham, and the ironstone miners of Cleveland, are mem- 
bers of the Miners’ National Federation, and they have 
been called upon by that organisation to demand that 
their wages shall be advanced as much as they have been 
reduced during the last two years, or be expelled from the Federa- 
tion, who desire to have wages levelled up rather than down. 
Accordingly the Northumberland colliers have claimed 16} per 
cent. advance, and the Durham miners 15 per cent., but they will 
not strike to enforce their claims if they are refused, as it is certain 
they will be. Itis hopeless to expect that they will be able to 
carry out a successful strike, and they recognise this. Their action 
may be regarded as purely formal. The Cleveland ironstone 
miners have only had wages reduced 5 per cent. during the last 
two years, but they can hardly carry out the behest of the 
Federation, because they have an agreement with the employers 
that wages are to be altered only at the end of the natural quarters, 
so that no change can be made until October. Such a rule 
was made at the men’s own solicitation, and they could hardly 
break through it. Thus work is likely to be carried on throughout 
the North of England, and probably with greater briskness than 
ever, but prices of fuel will show a considerable increase ; indeed, 
already are they advancing, for Northumberland steam coal is 
10s. 6d. per ton f.o.b., whereas not long ago it was 8s. 6d. Blast 
furnace coke has also been put up to 12s. 6d. per ton delivered at 
Tees-side furnaces, and South Yorkshire and other customers are 
paying prices which leave 11s. to 12s. per ton at the ovens... 

Prices of foundry pig iron are being steadily advanced, and while 
sellers are few, buyers are many, and inquiries are very numerous, 
the iron being wanted not only for prompt but also for autumn 
deliveries. No, 1 Cleveland G.M.B. pig iron has advanced to 38s., 
and No. 3 to 35s. 6d. for next month’s delivery, this being 6d. per 
ton advance this week. Cleveland warrants have also gone up in 
like manner to 35s. 7d. cash. The stock in Connal’s public 
warrant stores on Wednesday night was 74,390 tons, or 4905 tons 
increase this month. Forge qualities of Cleveland pig have not 
been influenced at all by the disturbed state of the coal trade, and 
can be had at quite as low figures as were ruling last week, for 
they are practically a drug upon the market, and sellers have to 
accept unprofitable prices to get rid of them. They are 
accepting 3s. per ton less than is paid for No. 3, whereas 
the difference is not usually more than 1s. East Coast 
hematite pigs also are unaffected in price, there being 
still sellers of mixed numbers at 4s. 6d. per ton f.o.b., the 
fact being that the strike of colliers will detrimentally affect this 
trade rather than otherwise, because it will lead to the stoppage 
of the Sheffield works, which are among the best cnstomers of 
makers of Cleveland hematite. Thus while the cost of production 
of hematite is increasing, no better selling prices can be secured. 
Coke is dearer, and further than this Spanish ore has been raised 
in price owing to the advances in freights—the latter having gone 
up 3d. this week alone—and Rubio is now 12s, 9d. to 13s., while 
Campanil is 15s. 9d, delivered in Tees. 

There is nothing new in the finished iron or steel trades, demand 
being rather quiet again, but steel manufacturers are well off for 
orders, and maintain their prices. Shipbuilders continue to book 
fair contracts, and it is stated that one of the leading North of 
England firms has now enough orders booked to afferd full work 
up to May next. The demand for railway materials other than 
= is quiet, and the works producing it are far short of running 
fully. 

The half-yearly meeting of the Board of Conciliation and Arbi- 
tration for the Manufactured Iron and Steel Trades of the North 
of England was held on Monday at Darlington, and the report pre- 
sented thereat by the standing committee was not of the most 
satisfactory character, for owing to depression of trade the number 
of operative members had during the half year declined by 509, 
the total number now subscribing being 3633. Besides this the 
receipts have fallen short of the expenditure by nearly £100, 
leaving the Board with a deficit balance of £26 12s, 1d. The total 
receipts were £397 4s. 2d. During the half year the Wear- 
dale Coal and Iron Company have joined the organisation, 
and there are now nine firms connected with it owning 
eleven works. On account of the deficit balance the board 
agreed that the levy should be in future ld. per man 
per week, instead of ld. per fortnight, the employers pay- 
ing an equal amount. The President—Mr. William Whit- 
well, of the Thornaby Works—spoke more hopefully of the 
future; holding that there is a better outlook, more work, 
and more demand. He referred to the fact that the employers had 
found it necessary to give notice of a termination of the sliding 
scale which had regulated wages for the last four years, in order 
that they might revise certain anomalies in wages. It may be 
mentioned that this Board has been in existence for twenty-four 
years, and it is probably the oldest and most successful Board 
of Arbitration in the world. Its value to the finished 
iron trade of the North of England cannot well be over- 
estimated, for it has maintained industrial peace in that industry 
over that long period, there having been no important or general 
strike, and what disputes had arisen have been quickly and 
amicably settled. The Board has been taken as a model for many 
similar organisations at home and abroad. At one time it had 
overa score of works connected with it, and upwards of 13,000 opera- 
tives, and the smaller number now is due to the fact that the com- 
petion of steel has ‘‘improved” so many finished iron establish- 
ments out of existence, while others have been converted into steel 
works, 

The statistics of Mr. Waterhouse to the Board showing the 
deliveries of manufactured iron and the average realised prices 
during the two months ending June 30th, are anything but 
encouraging, for though they show an increase of nearly 3000 tons, 
or 12 per cent. in the deliveries—due to the Easter holidays limit- 
ing the output in March and April—prices all round have fallen as 
follows :—Rails, 5s. 1d.; plates, 1s, 4°78d.; bars, 3s. 7°96d.; angles, 





1s, 4°76d.; and the general average, 2s. 9°08d.; and in accordance 
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with the sliding scale, which will not terminate till the end of the 
quarter, wages of } 7 erage will on the 31st be reduced 3d. per ton, 
and other mill and forge wages will come down 24 per cent. 

In the most prosperous days of the finished iron trade in this 
district the average realised price was clese upon £12 per ton, 
against less than £5 now; and the deliveries were 57,000 tons per 
month, where at present they are not much over 13,000 tons. 
Then, however, 32,000 tons of iron rails were made, whereas now 
the quantity is under 300 tons per month. In 1882 iron plates 
were produced to the extent of 38,000 tons monthly, but less than 
6000 tons are at present made. Since prices began to fall in the 
early part of 1890 they have declined £1 19s. 4d. 

The members of the North-East Coast Institution of Engineers 
and Shipbuilders on Tuesday visited Harrogate and the Armley 
Works of the Leeds Forge Company. At Harrogate they were 
joined by the Hull District Institute of Engineers and Naval 
Architects, and were entertained by Mr. Samson Fox, at his 
residence, Grove House. Subsequently Mr. Fox took them through 
the establishment of the Leeds Forge Company, the steel works, 
rolling mills, welding shop, and press shops being visited in turn. 
A Siemens furnace was tapped, ingots cast and hammered into slabs, 
and furnace plates roll These were bent into cylindrical form 
and corrugated. Welding by the water-gas process was also 
shown, as were also the operations of pressing and drilling steel 
frames for rolling stock. Mr. Fox showed them his latest patent 
—that for the manufacture of steel axle boxes by hydraulic 
pressure. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been very firm this week in 
consequence of the crisis in the mining industry. Scotch warrants 
have sold from 41s. 11d. to 42s. 2d. cash. There has been more 
demand than usual for Cleveland warrants, which have advanced 
several pence, at 35s. 6d. per ton. Cumberland hematite is like- 
wise a little dearer at 44s. 10}d. cash. Middlesbrough hematite is 
quoted nominally 43s. 3d. 

Prices of makers’ iron are as follows :—G.M.B., No. 1, 42s. 6d. ; 
No. 3, 41s. 9d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde No. 1, 
47s.; No. 3, 44s.; Gartsherrie, Summerlee and Calder, Nos. 1, 48s.; 
Nos. 3, 45s.; Langloan, No. 1, 53s. 6d.; No. 3, 45s.; Coltness, 
No. 1, 53s. 6d.; No. 3, 47s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 48s. 6d.; No. 3, 44s.; Dalmellington, No. 1, 46s.; No. 3, 
44s.; Eglinton, No. 1, 44s.; No. 3, 43s. Shotts at Leith, No. 1, 
51s.; No. 3, 48s.; Carron at Grangemouth, No. 1, 59s. 6d.; No. 3, 
46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 482] tons, compared with 6944 in the corresponding week 
of last year. There were shipped to Canada 820 tons, Holland 
375, India 207, Germany 180, Italy 160, South America 15, 
Australia 60, France 35, Belgium 32, Spain and Portugal 60, other 
countries 165, the coast shipments being 2712, against 2092 in the 
same week of 1892. The total shipments to date amount to 
178,254 tons, compared with 180,121 in the same period of last year. 

The usual number of furnaces in blast—that is, in full working 
order—cannot be accurately stated. There has been a scarcity of 
coals owing to the holidays, and nearly a dozen furnaces were 
affected, most of them being as good as idle from want of coal. Of 
course this circumstance occasioned little or no inconvenience, 
because the works of consumers have also been idle up to within 
the last few days, and even now only a partial resumption of work 
can be reported. 

The steel works were all closed during the whole of last 
week, and business has only been proceeding in some of them 
this week. The makers state that they have a fair amount of 
work to go on with ; but they are not inclined to press the men 
forward, because there is at present a threatened dearth of coals. 
The position of the coal market is occasioning a great deal of 
anxiety at the steel works. Recently orders have been coming in 
very well both for shipbuilding and bridge material ; but as these 
have been accepted at very low terms, any advance in the price of 
fuel might cause some difficulty, and even loss. In a number of 
cases the steel makers contracted for coals some time ago ; but 
even under contracts delivery cannot be guaranteed, when the 
miners refuse to work. The prices of steel are quoted on the basis 
of £5 5s. to £5 7s. 6d. for ship plates, less the usual 5 per cent. for 
delivery in Clyde district. 

The finished iron trade has a promising aspect. Work was 
resumed pretty generally this week in Lanarkshire, and the market 
for bars, &c., has reopened with a comparatively firm tone. 
Makers are of opinion that they are likely to be well employed 
during autumn. They quote the lowest grade of common bars £5 
per ton, second grade, £5 5s.; highest grade, £5 7s. 6d.; best bars 
ranging up to £5 17s. 6d., all less 5 per cent. discount for cash in 
one month. Sheets are firm on the basis of £7 5s. for iron singles. 

The coal market is bare of supplies. The miners nave, in 
common with other workers, been holding holiday. Although 
they resumed several days ago, they are still bent on working 
short time, and are being encouraged by their leaders to look for 
an advance of wages. The threatened strike of English miners 
makes them all the more hopeful of success. Some of the leaders 
have been advising that in the event of a strike the Scotch miners 
should make common cause with their English brethren, but there 
is no likelihood of this proposal meeting with anything like a 
general response. In the coal market business is extremely difficult 
to carry through. Sellers are unwilling to dispose of coals except 
at high prices, and buyers are afraid to operate except for imme- 
diate and pressing wants, in case the market should go suddenly 
against them. Coal chartering is therefore almost at a standstill. 
Steamship owners would require to accept reduced freights in order 
to obtain business, and rates are already too low from their point 
of view. The shipments of coals from the various Scottish ports 
amount in the past week to 120,239 tons, compared with 109,168 
tons in the corresponding week of last year. The increase has 
arisen entirely on the East Coast. Prices are 3d. to 6d. per ton 
higher on the week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 


THE most notable event of the week has been the mass meeting 
of colliers on Monday at Merthyr. The men of Plymouth, 
Cyfarthfa, and Dowlais were invited by large posters to attend 
a meeting addressed by W. Abraham, M.P., ‘‘ Mabon,” D. Morgan, 
C.C., and others, on the question whether the sliding scale, with 
certain alterations, should remain as their guiding principle, or 
should they change their allegiance to the General Federation of 
Great Britain. ‘‘Mabon” pointed out, in his usual terse manner, the 
two distinguishing characteristics of the sliding scale, and of fede- 
ration. The one was based on the principle that the price of a 
commodity regulated wages ; the other that it was necessary to 
paralyse trade to get demands conceded. 

Commenting on the strike in England, ‘‘ Mabon” said that the 
Welsh coal trade was essentially different from that of the Midlands, 
for 90 per cent. of the output of the Midlands was consumed 
at home, and after possibly a prolonged and bitter dispute, the 
trade there would still be recovered ; but in Wales, 90 per cent. of 
the trade was a foreign trade, and if Wales joined that strike, 
much would be diverted to other countries and never come back. 
** Mabon” condemned the English strikeas conducted withouta grain 
of reason, embarked upon by men who were already half starved. 
At the close, a resolution was submitted toa very large audience, 
that the miners adhere to the sliding scale, subject to the miners’ 
organisation being immediately strengthened. Against this an 
amendment was moved, that the miners join the Miners’ Federation, 


Iam glad to state that the resolution was carried by an over- 
whelming majority, only twelve supporting the amendment. 

The usual indication of a rupture in other coal districts is showing 
itself at all Welsh ports; not only is there a freer demand but a 
perceptible improvement in price. At most of the offices at Cardiff 
docks business is becoming brisk. The coal shipments from the 
Cardiff ports last week totalled 277,656 tons. Newport coasting 
total was 24,098 tons; Swansea total 27,987 tons, including 4293 
tons of anthracite for San Francisco. Best steam coal has again 
touched lls. Midweek prices were as follows: — Best steam, 
10s. 6d. to 11s.; seconds, 9s. 6d. to 10s.; superior kinds, 8s. 6d. to 
9s. 3d.; small, 4s. 6d. to 5s, 3d. House coal shows a little more 
life than it has done, and unless there is a return of the hot 
weather, a great improvement may be expected, and then the 
house coal season will open well. I note that the Werndda Coal 
and Brick Co., Caerphilly, has been registered ; capital, £10,000 in 
£10 shares. The subscribers are capitalists of Cleckheaton. House 
coal prices are much the same as last week. Rhondda No. 3 is 
selling in Cardiff at 9s. 6d. to 10s.; Swansea, 10s. 3d. to 10s. 6d.; 
brush, at Cardiff, 7s. 9d., and small 6s. to 6s. 3d. 

Most of the industries have felt the influence of an improving 
coal trade. Patent fuel orders are being booked freely Cardiff 
and Swansea, and pitwood at Cardiff is 1s. to 1s. 6d. per ton better 
this week than last. Patent fuel is selling from 9s. 6d. to 10s. 
Pitwood lis., with an upward tendency. Coke, Cardiff, 16s. 6d. 
to 17s. for furnace ; ordinary foundry, 17s. 3d. to 17s. 6d. ; special 
foundry, 19s. 

The iron ore market continues firm, and best Rubio has touched 
12s. Large quantities have come in from Bilbao for Dowlais and 
Blaenavon, and one large cargo of nearly 3000 tons from Benisaf 
for La Societe Commerciale, Newport. 

There has been a good deal of animation at Newport of late, 
and the tonnage of Powell-Duffryn ships has been exceptionally 
great. This week the Grangemouth took 4000 tons, and the St. 
Dials and Sidra between 5000 and 6000 tons. 

There is some discussion going on as to the “ special wag 
referred to by the chairman of the Ebbw Vale Company, for which 
£75,000 out of the £200,000 raised by debentures is to be devoted. 
One suggestion, and a shrewd one, is that possibly the action of 
the Dowlais Company is to be imitated, and a move made to the 
seaboard, say at Newport, Mon. » The troubles with the ore traffic 
may have strengthened this view. 

There is very little animation in iron and steel; and as ship- 
ments of tin-plates have rather fallen off of late, there is not such 
a pressure for supply on the steel bar makers. Sluggishness has 
been very noticeable of late at Dowlais, and it rarely happens that 
a full good week’s workis done. This week a start was made on 
Tuesday morning ; but it is very questionable if a stop at various 
mills does not take place on Friday. Furnaces and mechanics’ 
department keep fairly up. Cyfarthfa shows little change from 
average activity in tin-bar. In Bessemer pig stocking is on the 
increase. 

On ’Change at Swansea midweek the following quotations ruled: 
Glasgow pig, 42s. Ohd.. market quiet. Middlesbrough, 35s. 6d.; 
hematite, 43s. 3d.; Welsh bars, £4 15s. to £4 17s. 6d.; rails, heavy, 
£3 17s. 6d. to £4; light, £4 10s. to £4 12s. 6d. Steel sheets, £7 
to £8 ; iron, £6 10s. to £7 10s.; Bessemer tin bars, £4 7s. 6d. to 
£4 10s.; Siemens best, £4 10s. to £4 17s. 6d. 

Tin-plates, Bessemer steel cokes, lls. 6d. to 11s. 9d.; Siemens, 
12s, to 12s. 3d.; ternes, per double box, 28 by 20, 21s., 22s., 23s.; 
best charcoal, 12s. 9d. to 14s. 6d. 

Lead, £10 2s. 6d.; Spanish, from £9 17s. 6d. 
£82 10s. 

Mr. W. P. Stewart has left Harris’s Navigation Colliery, and 
henceforth, I hear, it will come under the direction of the general 
manager, Mr. W. Jenkins, Ocean Collieries. Mr. Hann, of the 
P. D. Collieries, is to have general superintendence of the colliery 
at Penrhweiber. The Dowlais Cardiff Colliery is progressing, and 
though lookers on do not see a rapid advance, there is no doubt a 
satisfactory progress in accordance with the hugeness of the under- 
taking. ‘‘ Substantial” appears the pronounced characteristics of 
all the surface work ; the fan and winding engine houses are very 
notable. 

In addition to suggested new railway movements which I 
have frecorded of late, and which take promising form, another 
subject of discussion on the Cardiff Exchange is the strong likeli- 
hood that a movement will soon be on foot for increased dock accom- 
modation. The impression is the Bute Company will not sit still 
while the Barry Company are developing their property, and that 
some amalgamation of dock and railway interests 1s also possible. 
Next session will probably, our authority said, see the Parliamentary 
barristers busy. Sir W. T. Lewis has gone to the Baltic, and his 
return is not expected until August 4th. 

The ordinary general meeting of the South Wales Institute of 
Engineers was held in Cardiff on Tuesday under the presidency of 
Mr. Foster Brown. One of the chief subjects of discussion was the 
proposed new dock at Cardiff, as submitted in a paper read before 
the Institute by Mr. Wailes. This was discussed at considerable 
length, the president, Mr. A. Hood, Mr. Evans, and Mr, Evens 
taking part. At the close it was admitted that the scheme dis- 
played marked ability, and it was hoped that in the event of a 
practical step Mr. Wailes would be consulted. ‘‘ Screening and 
cleaning coal,” and a paper on safety lamps ended the meeting. 

Swansea patent fuel shipments last week exceeded 6000 tons. 
In tin-plate the make continues large, and as shipments are small 
comparatively, stocks are increasing. Last week the shipments 
only came to 67,973 boxes; received from works, 90,112 boxes. 
Stocks are now 198,813 boxes. Business dull. 

Tenders are out for completion of the Rhondda and Swansea 
Bay Railway, by forming the connection between the Prince of 
Wales Dock and the bridge over Neath River. 


Tin, £82 5s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

SINCE last week the condition of the general iron market in this 
country has not changed. Inquiries continue scarce and insig- 
nificant, while the tendency of prices is decidedly weak. Makers 
in most cases are putting a considerable quantity of their output 
into stock, and although they still adhere to the belief that buyers 
are simply holding back because they expect further reductions in 
price, and will, sooner or later, have to come into the market, their 
position is slowly but surely being weakened. There is little new 
to report in connection with the iron and steel trades in Silesia. 
Most of the works are in fairly regular employment. Dealers have 
reduced the price for bars from M. 14250 to M. 137°50 p.t. The 
finished iron works will be rather actively occupied for some weeks, 
on account of some rather important orders that have recently 
come in from Russia. 

The Austro-Hungarian iron business remains fairly satisfactory. 
With exceptions here and there, establishments are generally well 
employed. In the malleable iron branch orders for bars, as well 
as for girders, still come forward pretty regularly. Prices are 
rather weak, makers being most anxious to secure fresh work, 
which is, naturally, very difficult when foreign works are seiling at 
much lower rates. German firms, for instance, are said to have 
been offering bars at M. 95 p.t., free at works. The machine and 
wagon factories are all weakly employed, the hand-to-mouth 
orders coming in being insufficient to maintain a regular activity, 
and in several cases the greater part of the men had to be 
dismissed. 

There is a tolerably good business done on the French iron 
market, and orders are coming in pretty freely for export, as well 
as for military and marine requirements. The Forge de Chatillon 
Comentry, which is chiefly employed on armour plates, is to be 
considerably enlarged, and at Vireux another rolling mill is going 
to be built. In many quarters a disposition is shown to take rather 





a hopeful outlook as to the future of the iron trade in France, 











cuart quotations are:—For merchant bars 155f., for girders 
165f. p.t. 

The hopeless condition of the Belgian iron market continues, and 
there has even been a further easing down in prices since last 
letter. The largest contract booked during the week has been 
that for the viaducts for the Anvers Town Railway, amounting to 
1,274,000f. Of forty-two blast furnaces producing pig iron, twenty. 
four only are now in blow; thirteen with a moor. ban bes of 1030 t, 
forge pig within twenty-fours, while three produced 220 t. foundry 
pig, and eight produced 710 t. basic. 

The reports which come in from the Rhenish-Westphalian 
district show that the raw as well as the finished iron department 
is still weakly employed. Demand continues slack, and competition 
is very keen for the few orders which are offering. Prices for pig 
iron have nominally remained the same as during previous weeks, 
Stocks show an increase. Inthe malleable iron trade the reduction 
in the price for bars has had not the least effect on demand, 
and there is very little doing in that branch, both on home and on 
foreign account. Girders, on the other hand, are in steady 
request. ‘The hoop trade is quiet generally, but buyers have been 
a trifle less reserved of late, and there has also been rather more 
inquiry coming in on foreign account, so that in this branch at 
least a comparatively satisfactory occupation is being maintained. 
In plates very little has been done this week, and the mills are 
irregularly employed, prices being depressed and scarcely paying; 
for sheets rather more inquiry has been experienced just recently, 
Regarding the wire and wire nail branch, nothing can be added to 
what has already been reported in letters of previous date, 
Irregular employment and ridiculously low quotations are the 
general complaint. The tube mills form an exception to the rule, 
being quite Eriskly occupied on home account; stocks continue to 
decrease, 

The total production of pig iron in Germany, including 
Luxemburg, was for month of June, 1893, 396,417 t., of which 
131,274t. were forge pig and spiegeleisen, 24,039t. Bessemer, 
192,270 t. basic, and 48,834 t. foundry pig. Production in June, 
1892, was 389,691t.; in May, 1893, it amounted to 402,874 t. 
From January Ist to June 30th, 1893, 2,327,538 t. were produced, 
against 2,396,127 t. for the same period the year before. 

The following notes, showing the development of the pig iron 
trade since 1872, may perhaps be of some interest. Within the 
years from 1830 to 1840 the production of pig iron in Germany 
was estimated 100,000t. It A scree slowly, and in 1850 rose to 
200,000 t. per annum. From that period 
rapidly, so that in 1866 it was ten times hig 
1872 the output amounted to nearly 2,000,000 tons. 
development will be seen from the following table:— 


we increased 
er than in 1830. In 
The further 





~—— of Men Production of pig iron. 
Kes. gsnaces employed, Quantity Value Value 
in blow. in 1000t. in 1000 M. per ton. 
1872 348 26,111 1,988 222,342 11182 
1881 251 21,387 .. 2,014 193,975 572 
1891 216 24,468 4,525 227,360 50°25 


It will be noticed that, while production increased threefold, the 
number of furnaces, as well as of the men employed, decreased, 
owing to technical improvements ; at the same time the price per 
ton went down from M, 111°82 to M. 87°27. The above production 
also embraces that of Luxemburg, which was in 1872 %'1, and in 
1881 12 per cent. of the total production in the German Empire. 

The consumption of pig iron has not increased in the same 
measure. It was, in 1872, 2,500,000 t., or 61°6 kilos. per head, 
rose in 1881 to 2,835,000 t., or 63°1 kilos. per head, and in 1891 
amounted to 4,594,000 t., or 92 kilos. per head. 

The output and consumption of inland and foreign ore is shown 
by the following figures :— 

Iron ore, in 1000 tons. 


Output in Consumption 


Year. Germany. Import. Export. in Germany. 
1872 5,896 382 259 6,019 
1881 7,601 626 1443 6,784 
1891 10,657 1408 1084 .. 10,081 


Since 1874 export in iron ore is considerably higher than import 
Export trade chiefly consists in Luxemburg and Lorraine minette 
which is sent to France and Belgium ; while the greater part of 
import consists of Spanish ore only a small quantity of Belgium, 
Swedish, Hungarian and French ore being imported to Germany. 

The production of pig iron in England, Germany, France, and 
the United States of America was :— 

Germany and Great Britain United States 


Luxemburg. and Ireland. of America. France. 

t. t. t. t. 
In 1872 .. 1,988,000 6,850,000 2,589,000 1,218,000 
In 1890 .. 4,658,000 8,031,000 9,350,000 1,962,000 


The Society of German Engineers will hold the thirty-fourth 
general meeting at Elberfeld-Barmen, on the 13th to the 17th of 
August. It is expected there will be many subjects of interest to 
be communicated and discussed, 








TorPEDO EXPERIMENTS.—A very interesting series of one 
ments with the Sims-Edison electric torpedo have oo taken place, 
under a Special Commission appointed by the French Minister of 
Marine. On the 12th inst. three buoys were moored out at sea, at 
some distance from the Caraque Battery, and the electrical engi- 
neer was requested to steer a torpedo round each buoy in succes- 
sion, to test its electrical steering capacity. The sea being rough, 
a successful result was unlooked for ; but on the order being given 
to start, it was at once seen that the weapon was under complete 
control, the torpedo passing round each buoy in succession, 
stopping, starting, and returning to the point of departure at the 
will of the operator. The roughness of the sea appeared to have 
no effect upon it, the speed attained being 11 knots, and the cable 
paid out 14 kiloms. On the 19tha special trial of speed was made, 
the sea being high, when two miles were covered by the torpedo 
at the rate of 184 miles an hour. With such present possibilities, 
what may not urged as capable of accomplishment in the 
future ? 


CONGELATION AT THE ANZIN Mines.—It has been determined 
by the company working the Anzin Mines to sink, by means of the 
Poetsch process, two new shafts in the district of Vicg, in the 
southern part of the concession they have obtained. e two 
shafts will have internal diameters respectively of 12ft. and 16ft., 
and will thus constitute a perfect coal installation. One of them 
will serve for the raising of the materials, and the other for venti- 
lating purposes. They will pass through nearly 300ft. of water- 
bearing strata. It is the first time, says the Annales Industrielles, 
that so bold a method of sinking has been adopted, but the conge- 
lation system gives every hope of a successful termination to the 
work. After investigating the merits of different plans and 
proposals, the Anzin Company decided to entrust the operations to 
the well-known Cail firm. Their freezing apparatus, of the Linde 
type, which uses anhydrous ammonia, is a very powerful machine, 
and has been proved by experiment to be equal to the production 
of four tons of ice perhour. Presumably the conditions prevailing 
are similar to those accompanying the experiments made, with a 
similar object in view, by other parties interested in the process. 
The enormous quantity of cold—if we may use the phrase—which 
would effect the congelation of four tons of water per hour, will 
be distributed through the soil by means of thirty-six hose pipes, 
300ft. in length, and distributed round about the circumference of 
the intended shafts, so as completely to embrace them, _ It is 
expected that the congealing machinery and appliances will be 
ready to make a start at the beginning of next year. Without 
in any way depreciating the value of the systems of Lens and 
Dourges, particular interest is attached to the present attempt, in 
consequence of the great ~— of the soil to which it is intended 
to apply the Poetsch principle. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 20th, 1893, 


Reports from all leading iron trade centres 
indicate a steady market at old prices. Autumn 
indications are favourable, though unsettled 
financial conditions are responsible for some delay 
in preparation for business. The rather sudden 
restriction of pig iron from 190,000 tons per week 
to about 150,000 tons, equal to about 2,000,000 
tons per year, is one of those turns that we have 
become accustomed to, Stocks are an unimport- 
ant feature. Manufacturers are not. shading 
prices, and very little iron is selling just now. 
The general expectation is that Congress will 
repeal the law requiring the purchase and coinage 
of silver, and that confidence will be so far 
restored as to start business up to normal propor- 
tions at least. Railroad earnings are good, and 
the industrial condition is also sound, The 
wheat crop will all be needed at home, but maize 
will be abundant. Money is hoarded by banking 
institutions in fear of a run, and until that fear is 
removed business will be hampered, The build- 
ing of electric roads is being prosecuted with 
much energy. By August Ist nearly all the 
rolling mills will be at work again. 








LAUNCHES AND TRIAL TRIPS. 


The s.s, Stolzenfels recently left the Cleveland 
Dockyard of Messrs, Sir Raylton Dixon and Co., 
Middlesbrough, for the customary trial 





of 
machinery, &c., before being handed over to her 
owners, Messrs. The Deutsche Damphfschifffahrts 
Gesellschaft ‘‘ Hansa,” of Bremen, to whose order 
she has been built for their East Indian trade. 
The construction of the vessel has been under the 
superintendence of Captain Hansen, The prin- 
cipal;dimensions are :— Length, 327ft. ; beam, 41 ft. ; 
depth moulded, 29ft. She is of the spar deck 
type for Lloyd’s highest class, the spar deck 
being of steel sheathed with teak. The holds are 
fitted with web frames, and water ballast is pro- 
vided for in cellular double bottom. A very full 
outfit of cargo-working machinery of good power 
is fitted, as well as steam steering gear, steain 
windlass, &c. The engines are by Messrs. Thos. 
Richardson and Sons, of Hartlepool, the cylinders 
being 24in., 38in., and 64in. by 42in., with large 
steel boilers working at 1601b. pressure, which 
have been designed to fulfil the requirements of 
the law of Germany as well as Lloyd’s. During 
the trials everything was found most satisfactory, 
and the steamer proceeded to Blyth to load her 
first cargo, 








LIGHTHOUSE SIGNALS. —An interesting test of a 
new system of lighthouse signals has, an American 
contemporary says, been made off New Haven, 
Conn. By an ingenious combination of the usual 
lighthouse lenses and light, together with a 
system of shutters, the captain of the lighthouse 
board is able to throw any number agreed upon 
to represent a given harbour to great distances 
ina horizontal plane. A reference to a “ port 
book” would then show the master of a vessel 
his location beyond doubt. 

WaGEs IN THE IkoN TRADE.—On the 24th 
inst. the Board of Arbitration for the northern 
manufactured iron and steel trades received Mr. 
Waterhouse’s ascertainment for May and June. 
The average price of rails, bars, plates, and 
angles was £4 17s, 2d., or 2s, 9d. reduction on 
March and April. The production was 26,500 
tons, or an increase of nearly 3000 tons on the 
previous return, Trade is depressed, however, 
the output being only about half what it was 
three or four years ago. The return, by the 
sliding scale, indicates a reduction of 24 per cent. 
in wages, which, however, are still 5 per cent. 
above the minimum. 

A NoveL Street RaItway.—Ontario, Cal., has, 
says the American Engineer and Railroad Journal, 
a street railway that is operated partly by horse- 
power and partly by gravity. When the town 
was founded an avenue 200ft. wide was laid out 
with a space in the centre, for a street car line. 
This avenue is six miles long, running from the 
town of Ontario to the mountains, with a steady 
ascent varying from 100ft. to 200ft. to the mile. 
In December, 1888, the railroad was completed 
and horse cars put on. A couple of ingenious 
mechanics, J. B. Tays and James Birch, decided 
that the horses might as well ride on the down 
trip, and accordingly designed a small platform- 
car, which slides under the main car, for the 
descent. On this the horses ride down, the car 
running by gravity. The arrangement has been 
in successful use since March, 1889. The down 
trip is regularly made in thirty minutes, but the 
cars sometimes come down in half that time with- 
out stops. The horses or mules take very kindly 
to the arrangement. 

THE CIVIL AND MECHANICAL ENGINEERS’ 
Society.—On Saturday last the members of the 
Civil and Mechanical Engineers’ Society visited, 
by permission of Mr. Alexander R. Binnie, 
M.I.C.E., the chief engineer of the London 
County Council, the works of the new tunnel at 
Blackwall, now in course of construction, and 
were courteously conducted over them by Mr. 
M. Fitzmaurice, B.E., A.M.I.C.E., the resident 
engineer. The total length of the tunnel will be 
6200ft., 1212ft. of which is beneath the river 
Thames, and is being constructed by means of an 
iron shield divided into—at its working face— 
compartments, which compartments will be under 
a sufficient air pressure to keep back the water as 
soon as it is met with in sufficient quantity to 
need this, and that it will be needed there is not 
the least doubt of, as the top of the tunnel will 
be within 8ft. of the bed of the river when it is 
midway across. The other portion of the tunnel 
will be constructed by the “‘cut and cover” 
method. The sides of the excavation are lined 
with cast iron, and will be filled in with concrete 
and faced with either glazed bricks or tiles. The 
finished diameter of the tunnel will be 24ft. 3in. 
The following gentlemen were among those 
yore Bolton, A.M.I.C.E. (President), 

H_ G. Brewster, A.M.1.C.E., M.1.M.E. (hon. 
, William C. Street, F.R.I.B.A., J. H. Turner, 
-LC.E., D. White, J. F. Reade, A.M.I.C.E., 
4. Wollheim, A.M.1.C.E., G, M, Lemmi, 8, 'T. 
Turner, M. T’, Saunders, 


sec. 


THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


12th July, 1898. 

13,567, Copper DisTILLATION Fxask, V. 
London. 

13,568. Day ELectroLyticaL Process, C, T. J. Vautin, 
London. 

13,569. HoLptnc up or Supportine 
Marshall, London. 

13,570. APPARATUS for HEATING CookiNa Stoves, M, B. 
Zahn, London. 


Edwards, 


Bicycies, J. 


13,571. EMBROIDERING Macuines, H. Fernbach, 
London. 
13,572. Makinc Tupes, A. J. Boult.—(&. Boulet, 
France.) 


18th July, 1893. 


13,573. Invatip Caairs, M. Brinkmann and E. Wulff, 
London. 

13,574. PackinG for Taps, &c., J. Sabzman, Stafford- 
shire. 

13,575, Joint for WaTeR Pipes, E. Williams and J. J. 
Thomas, Glamorganshire. 

13,576. ANTI-FREEZING Stop Cock, G. Fisher, Mow- 


ray. 

13,577 Utivisation of TrpaL Eneroy, N. R. Jamieson, 
Dundee. 

13,578. Cramps for FLoorinc, W. Hayhurst, Lanca- 
shire. 

13,579. AppaARATUs for DyEinG SLuBBING of FiBrous 
Material, J. Rhodes, jun., and A. B. Perkins, 
Bradford. 


13,580. Rotary Evang, A. E. Hopper, Newcastle-on- 
Tyne. 

13,581. Improvep GoveRNors of Encines, H. Booth, 
ull. 


13,582. StrHon Cisterns, W. W. Beath, Dundee. 

13,583. Merauiic Cytinpers, J. Gordon and C. R. G. 
Smythe, Rutherglen, N.B. 

13,584. Contcan Suave Lire-cuarp, J. Townsend, Bir- 
mingham., 

13,585. IMPROVED H. 
London. 

13,586. CALENDERING MACHINES, W. E. Baker, Alder- 
shot. 

13,587. Pup Strainers for PaPER-MAKING, T. Torzance, 
and J. H. Howell, London. 

13,588. SMOKE-CONSUMING APPARATUS, J, Mason, jun., 
Birminghain. 

13,589. Hus for CycLe WHEELS, J. and J. T. Thomas, 
Wolverhampton. 

13,590. CARDING Enotnes, C. T. Phillips, Leeds. 

13,591. Meratiic Packinc, E. Howl and 8. Warburton, 
Birmingham. 

13,592, Packina for Pistons, E. Howl and 8. Warbur- 
ton, Birmingham. 

13,598. Rorary Enarnes, A. Hynd and W. Guilford, 
Glasgow. 

13,594. Dirrvser for Distnrectants, W. Pirrie, New- 
castle-on-Tyne. 

13,595. FEEDING 
Glasgow. 

13,596. BicycLe Rest or Stanp, J. C. De Voy, Dublin. 

13,597. CHecKkING WORKMEN’s Time, W. VY. and W. 
Hunt, London. 

13,598. Concrete Pavements, &c., J. Fisher, Man- 
chester. 

12,509, Skates, J. Merrill. —(J. Forbes, Canada.) 

13,600. TREATMENT of VEGETABLE SUBSTANCES, L. C. 
Tipper, Birmingham. 

13,601. Pack SappLe Trees, W. and A. E. Smith, 
Birmingham. 

13,602. The ‘“Ix1on" Corres Grinper, W. Brown, 
Swansea. 

13,603. The ‘‘ Hercuces” Hook Fastener, H. Gray, 
Ireland. 

13,604. Ear Connection for F1xinc RAINWATER Pipes 
away from WaLLs, W. Tuffee, Gravesend. 

13,605. TeLescopic Air Pump, A. E. Cherrington, Bir- 
mingham. 

13,606. Poppinc Cork CatcHer, L. Clememt, London. 

13,607. Corrin Hanp.Les, W. H. Phillips and W. J. 
Cross, Birmingham. 

13,608. Extractinc Svcar from Mass-cuite, G. 
Heydecke, J. Selwig, aud B. Lange, Germany. 

13,609. MeasurRING the Penetrative Force of SHots, 
W. P. Thompson.—(@. Miiller, Germany.) 

13,610. Dynamo ELecrric Macuines, A. I. Gravier, 
London. 

13,611. Tires for WHEELS, T. Macdonald, London. 

13,612. ImpRoveD FLUSHING CisTERNs, J. P. Adlington, 
London. 

13,613. FasTeNeR for Currs and the like, H. Walker, 
London. 

13,614. Pencr, SHARPENER, S. Avey, jun., and J. Pol- 
lock, London. 

13,615. PortaBLe Foop Receptacues, E. R. Archer, 
London. 

13,616. Jomnts or Sockets for LEAD Pipes, T. Smith, 
London. 

13,617. PortaBLe Scrip HoLpers, H. Dinesmann and 
I. Sofer, London. 

13,618. Suprortinc Goops for Sate, M. Salomon, 
London. 

13,619. Door-KNOB FasTEN1NGs, J. and R. H. McHardy, 
London. 

13,620. Sarety Stirrups, W. Hampson, J. Scott, and 
W. Bowdler, London. 

13,621. Pxeumatic Tires, J. T. Fenwick and A. Mau, 
London. 

13,622. The Dump Carp Distance Finper, T. D'Oyly 
Bulkeley, London. 

13,623. IMPROVED KNICKERBOCKER BREECHES, E. Tautz, 

London. 

13,624. PNEUMATIC TIRED WHEELS, R. 8. Lovelace, 
London. 

13,625. Mos Caps, W. H. Palmer and G. E. Mycroft, 
London. 

13,626. Grain Separators, H. Simon, London. 

13,627, SuLpHIpE of Carson, C. D. Abel.—(W. Feld, 


NorcHed BRacKetT, May, 


Printinc Macuines, D. Carlaw, 








Germany. 

13,628. SULPHUR PropvuctTion, C. D. Abel.—(W. Feld, 
Germany.) 

13,620. Arracninc LeatHerRs to Hats, &c., L. Pix, 
London. 

13,630. ConverTING Heat into MecnanicaL Power, 

Cc. W. F. Falkenburg, London. 

13,631. Manuracture of Borr.es, &c., W. P. Bonwick, 
London, 

13,632. Runninc Gear for Wacons, D. and W. McKee, 
London. 

13,683. ELrecrric Cuock, H. Wubbeler, London. 

13,634. Macnine for SHapina Cuina, &c., P. Faure, 
London. 

eae for VELOCIPEDE TrREs, G. N. Plunkett, 

ndon. 

13,636. Gas Lamps, J. Thomas and T. W. G. Woolf, 
London. 

13,637. Reversinc Screw PRope.LLERs, F. R. Simms. 
—(R. Holtz, Germany.) 

13,688. WirHpRawine Liquips, &c., W. H. Symons, 
London. 

13,639. Car Coup.ine, M. I. Keith and H. H. Bowen, 
London. 

13,640. Eca Case, J. H. Bowley and J. W. Stockwell, 
London. 

13,041. Ripina Sappves, G. Martin, London. 

13,642. Locks, G. Ramsey, London. 

13,643. Liquip IntRopvcina Apparatus, A. Gobert, 


ndon. 
18,644, TELEGRAPHIC PRINTING APPARATUS, E. Magnin, 
London. 





13,645. ConcentaTina Ores, A, Walten, — (Hi. &. 
Walton, United States.) 





13,646, RarLway Sicnats and Switcnes, J. G. Dixon, 
London. 

13,647. GALVANOMETERS, C. L. R. E. Menges, London. 

13,648. Spinnin Frames, G.Shepherd and H. Midgley, 
London. 

13,649. Roorinc Tives, J. M. and H. P. Olsen, Dieseth 
and Amble, and F. W. Brown, London. 

13,650. CaBLe Traction, J. Sturgeon and G. L. Davies, 

London. 

13,651. Boxes for Conrectionery, E. 8. Thackray, 
London. 

13,652. COLLECTING FALLEN Leaves, J. Davis and J. 
James, London. 

13,653. Looms, H. Neuwinger, London. 

13,654. Propuction of Acips, G. Lunge and F. M. 
Lyte, London. 

13,655, Propucrion of ALKaLigs, F, M, Lyte and G. 
Lunge, London. 

13,656. Propuction of Leap Sats, G. Lunge and C. 
H. M. Lyte, Loudon. 


14th July, 1893. 


13,657. Tires for CycLe WHEELS, M. L. Orr, Palermo, 
Co. Dublin. 

13,658. Tires for Cycves, A. C. and J, L. Wright and 
W. Bush, Birmingham. 

13,659. BrusHinc PNeumartic Tires, E. R. Rowlandson 
and D. F. Taylor and Co., Birminzhain. 

13,660, PicrukeE Natit and Hook, H. Munslow, Bir- 
mningham. 

13,661. PortaBLe Motive Power Enoings, The Wolse- 
ley Sheep Shearing Machine Company, Ld., and H. 
Austin, Biimingham. 

—— Pyevumatic Tires, W. Rockliffe, Newcastle-on- 


ne. 

13,603. Disptay of Contortionist Exercises, R. D. 
Brown, Bristol. 

13,664. SHEAF-BINDING Harvesters, W. Wilson, Man- 
chester. 

13,665. Feepinc Paper to Macuines, G. Duncan, 
Liverpool. 
13,666. Done 
Glasgow. 
13,667. Hypravutic Presses, 8. L. and W. H. Smith, 

Bradford. 

— Tires for Roap Ventcies, T. F. Wiley, Brad- 
ord, 

13,669. Arrixinc Sramps to Lerrers, B. Kennedy, 
London. 

13,670. Picker for Power Looms, 8S. A. Lewis, 
Glasgow. 

13,671. Driving Banp for Cycres, F. J. Taylor, 
Glasgow. 

13,672. TRANSMITTING SiGNa.s, A. B. Brown and W. F. 
King, Glasgow. 

13,673. Gear for Propei.inc Cycves, J. T. Forbes, 
Dundee. 

13,674. Automatic Arr VaLve, J. Morris, Cliddesden, 
Hants. 

13,675. Hatcones for Spar-Deck SreamMers, J. D. 
O'Brien, Dublin. 

13,676. WASHING MACHINE, J. Turner, London. 

13,677. PREVENTING VEHICLES Routine, J. Chaffaud, 
Marseilles. 

3,678. Macuines for NatLinu Boots, W. H. Dorman, 

tafford. 

13,679. ScarF Cup, 8. Butler, Stafford. 

13,680. Disc Waee.s with or without Tires, 8. Smith, 
Wednesbury. 

13,681. Tones, C. J. Bagley, L. Roberts, and The 
Moor Steel and Iron Company, Limited, Stockton- 
on-Tees, 

13,682. ‘‘Gassinc”” TuHreaps, &c., J. and T. Rivett, 
Manchester. 

13,683. Coat Saver and Smoke Consumer, W. P. 
Hoblyn, St. Columb. 

13,684. Steves, J. Heyn, Manchester. 

13,685. Drop-pox Looms, J. B. Howard -(E£. Fischer, 
Germany.) 

13,686. Ripinc Breecues or the like, J. H. W. Feisel, 
London. 

13,687. Bepsreaps, L. L. Gough, Sparkhill. 

13,688. CupBoarD Door Fastener, W. Phillips, 


Leeds. 
13,689. Mart Cart, 8. Rivett and C. Campbell, Man- 


SPREADING Macuine, J. Thomson, 













13,690.‘ AMERICAN” Orcans, &c., J. 8S. Murdoch, 
London. 
13,691. Upricght and Horizontat Pianos, H. R. 


Schreiber, London. 

13,692. SecuRING Leaves of Books, W. L. Bonnett, 
London. 

13,693. VENTILATORS, T., J. W., and J. H. Claughton, 
London. 

13,694. OPERATING the Hoops of Venicues, G. Rauch, 
London. 

13,695. VenicLe Coup.iine, T. B. Brower and C. A. 
Riffe, London. 

13,696. FuRNace with Fixep Cruciste, J. B. Torres, 
London. 

13,697. Fitting Pneumatic Tires, 8. McK. Barry, 
London. 

13,698. Tuspe Expanpers, W. Boaz, London. 

13,699. Pneumatic Tires, G. W. and H. Panzetta, 
London. 

13,700. PNeumatic TIREs, 
Grade, Belgiun.) 

13,701. Woven Wire Matrresses, T. Hilton, Man- 
chester. 

13,702. Preventinc Rust, W. P. Thompson.—(Sokler 
and Birger, Germany.) 

13,713. CarvinG Woop, &c., T. Ryland and E. Bird, 
London. 

13,704. Foop for Horses, H. H. Lake.—({Baron H. 
Kaiserstein, Austria. 

13,705. Hotpers for Circutar Saws, J. Schardt, 
London. 

13,706. Nautica, Signat Apparatus, O. L. Kummer, 
London. 

13,707. Cys cies, C. de Nottbeck, London. 

13,708. TREATMENT Of BICARBONATE of Sopa, Sir L. 
Bell, Bart., London. 

13,709. EvaporatinG SALINE So.utions, Sir L. Bell, 
Bart., Lordon. 

13,710. Fastenines for Boxes or Doors, J. F. Green, 


W. P. Thompson. — (C. 


London. 

13,711. Sream Hypravutic Liresoat, J. F. Green, 
London. 

13,712. Hats, N. Mitchell, London. 

13,713. Raitways, W. H. Munns.—(G@. 7. Wells and D. 
Horrie, United States.) 

13,714. Foon, W. C. Williams, London. 

13,715. Cyc_e Sapp.es, J. P. Johnston, London. 

13,716. Hammers, M. Craig, London. 

18.717. Exptosion Enornes, 8. W. Richard and J. R. 
Green, London. 

13,718. Dressinc and CLEANING Faprics, C. Sharrer, 
London. 

13,719. Sewrnc Macnines, J. Haas and R. Lintz, 
London. 

13,720. WHEEL or Ro.iter Skates, J. G. A. Kitchen, 
London. 

13,721. Brass RULE MitTREING MacuiIne, H, C. Harvey, 
London. 

13,722. Makinc Ammonium, Sopium, &c., C. Kellner, 
London. 

13,723. PropucTion of BLEACHING LiquID, C. Kellner, 
London, 
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13,724. Dies for Forainc Purposes, E. Hammesfahr, 
London. 

18,725. Raitways, G. W. P. Gilliatt, London. 

13,726. MakinG WoopEN P vas or Peas, A. Hartley, 
Brighton. 

13,727. The SNowpon PyeEvumatic TiRE, C. H. Snowdon, 
Sunderland. 

13,728. Pens, C. F. Veit, London. 

3,729. Toy BaGaTELLE Boarp, W. Wright, London. 

13,730. Zinc Rops for Batreries, Croggon and Co., 
Ld., London. 

13,731. Tires, F, W. Jones, Waterloo. 

13,732. Lamps, 'T, KE. Bladon and F, R, Baker, Bir- 
mingham, 














13,733. Sewer Cieaner, R. F. Muir, Leeds. 
13,734. Easev Stanps for Mirrors, F. A. Walton, Bir- 


mingham. : 
13,735. Tires for the WHee.s of Cycres, 8. Davies, 
London. 


13,736. TeLescopic Mup Guvarp, R. Wilkinson, 
Oldham. 

13,737. STRETCHING and AFrFriIxING Srock1Nes, G. Baines, 
Nottingham. 

13,738. Compound Sree. Puates, B. F. Cocker, 
Sheffield. 

13,739. Writinc Pen or Nip, G. W. Armstrong, South- 
ampton. 

13,740. Wixpow Sasues, H. Johnstone and A. T. 


Jennings, Southampton. 

13,741. DETACHABLE Boxes and Cuests, M. F. Abeles, 
London. 

13,742. Gas Governinc Apparatus, G. J. Girardin, 
London. 

13,743. Tac for Lace-up Boots and SHogs, J. Lambert, 
London. 

13,744. Pneumatic Tires, G. Pearsall, Birmingham. 

13,745. Cases for INsTRUMENTS, &c., C. Moritz, Man- 
chester. 

13,746. ExoLess TRaveELLING CARRIERS, J. Dawson, 
Bradford. 

13,747. Preparino Furs for Fevts, H. A. A. Lussigny, 
Manchester. 

13,748. Lerrer and Invoice Cups, E. A. Crewe, Bir- 
mingham. 

13,749. WorkinG Evecrric Exevators, M. H. Smith, 
London. 

— Pyevmatic Cusuion for Hats, W. J. Chambers, 

ublin, 

13,751. Harr-packeD Tire for Cycies, J. A. Morris, 
Gateshead-on-Tyne. 

13,752. Hats and Hecmets, 8. D. Lees, Birmingham. 

13,758. Looms, T. W. Smith and J. W. Glover, Bir- 
mingham. 

18,754. ALKALI CYANIDE Propvuction, W. Siepermann, 
London. 

13,755. Lime Licut Jer Mrxinc Cuamper, J. Ottway, 
London. 

13,756. Draucut ReGcuiatina Pipe, J. Worthington, 
Black pool. 

13,757. Cycies, A. Barraclough, Dublin. 

13,758. Currers for SHEARING Macuines, J. Dickson, 
Sheffield. 

13,759. BotrLe Dryine, A. Walford, London. 

13,760. Treatinc CLoru, A. and J. McDonald, Man- 
chester. 

13,761. VeHicLes, J. M. Simpson, London. 

13,762. Looms, J. Hollingworth.—(W. Wattie, United 
States.) 

13,763. SHorp Winpow Firtines, R. W. Vining, Liver- 


pool. 
13,764. Water Service Apparatus, G. Oulton, Liver- 


pool. 

13,765. Macuinery for WasHinc Woot, J. Dawson, 
Bradford. 

13,766. Lirring Harness for Weavinc, W. Gardner, 
Coventry. 

13,767. Means for Lusricatine Bearinos, D. Appleton, 
Manchester. 

13,768. Woven Faxrics, T. Rowley, W. Coulter, and J. 
R. Birkinshaw, Manchester. 

13,769. Preparation of Iron Ores, W. Thomlinson, 
Stockton-on-Tees. 

13,770. Cask Fitters, A. Hutchinson, Manchester. 

13,771. Finisnine Cur Pite Fasrics, F. Bartels, Man- 
chester. 

13,772. THERMOMETERS, A. E. Dean, London. 

13,7738. Arc Lamps, 8S, A. Hunter, London. 

13,774. Means for MaintTaininc the Human Bopy in 
ELECTRICAL CONNECTION with the Earrts, E. Spratt, 
London. 

13,775. Oracans, E. H. Gigney, London. 

13,776. on Trucks, H. H. Leigh.—({C. Marshall, 
India. 

13.777. SEPARATING O11, G. E. Hudson and G. Sander- 
son, Scarborough. 

13,778. Hat Revivers, 8S. Simmons, London. 

13,779. TELEPHONE Circuits, J. J. Moller, London. 

13,780. Cookinc Rances, H. M. Ashley, London. 

13,781. TREADLE Stick, W. Dawson and T. Frost, 
London. 

13,782, SEwinc Macuines, H. Moore, London. 

13,783. TRANSFERRING ARTICLES, W. Hucks and W. 
Hucks, jun., London. 

13,784. Mrxinc or BLENDING 

eighley. 

13,785. Pumps, H. Holt and A. Collins, London. 

13,786. INcuBaTOoRS, S. Mann, London. 

13,787. Postat or SraTIONERY ENVELOPE, F. Guhrauer, 
London. 

13,788. Metrattic Pneumatic Tire, J. H. 


Liquips, J. Horne, 


Barry, 


ndon. 

13,789. MeTaLLic Protection of Tires, J. H. Barry, 
London. 

13,790. SrpHons, T. S. Truss, London, 

13,791. Fixing HEabD-DRESS ORNAMENTS, W. B. M. 
Davidson, London. 

13,792. FLUID-OPERATED SwitcueEs, J. J. P. Clariot, 
London. 

13,798. Boat Toy, W. Varney, London. 

13,794. Roorinc BuriLprncs, E. E. and W. J. Kingsman, 
London. 

se oso for Roors, E. E. and W. J. Kingsman, 

ndon. 

13,796. Pipe CLEANER ConstructTIoN, H. A. Tucker, 
London. 

13,797. GREASE RemMovine Apparatus, J. J. Carnaud, 


ndon. 
13,798. RarLway VEHICLE Covp.ines, A. B. Ibbotson, 
London. 


17th July, 1898. 


13,799. Om Lamps, J. Lighter and G. Webb, sen., 
London. 

13,800. Match Boxes, C. R. F. 
chester. 

13,801. Lamps, F. E. Grainge, London. 

13,802. FLusHinc Tanks for CLosets, &c., C. Korte, 


Schloesser, Man- 


Leeds. 

13,803. INTERNaL ComBusTION EnNorNes, J. Roots, 

mdon. 

13,804. Natzs, C. Cunliffe, Halifax. 

13,805. PappLe WHeeELs for Saips, W. J. Thomas, 
Southsea, 

13,806. Ruuers, J. Rivett, Manchester. 

13,807. Maktna Biocks, &c., C. and A. Musker, 
Liverpool. 

13,808. Camera Cases, F. E. Bussell, Bridge of Allan, 


N.B. 

13,809. Tires for WHEELS of Cycies, P. I. Monks, 
Dublin. 

18,810. PREVENTING the Founperine of Suips, R. F. 
Mack, Ireland. 

13,811. MARINE Brake, L. Price, London. 

13,812. SvpportiNG Cups whilst being Firep, J. Teggin, 
Staffordshire. 

13,813. Meat Hasteners, W. T. and H. A. Quinsey, 
Birmingham. 

13,814. Danpy Ro.t, G. H. May and A. Cousland and 

., Glasgow. 

13,815. AuToMaTIC PENHOLDER, C. and W. T. Smith, 
Birmingham. 

13,816. Miners’ Sarety Lamp, Abell and Hughes, 
Lancashire. 

13,817. CaTtrLE Feepine Cake, E. R. and F. C. Cal- 
throp, Live: 1. 

13,818. Automatic APPARATUS for Escape from Fire, 
T. Jenks, Bath. 

13,819. WHEEL TrrEs, O. Lagarie, Canada. 

18,820. Connection of Fronts and Backs of CAMERAS, 
J. Day, Yorkshire. 

13,821. RatLway SIGNALLING Appliances, H. Ogden, 
Manchester. 

13,822. Gar, C. J. Johnson and J. H. Palmer, London. 

13,823. SMOKE-CONSUMING APPARATUS, A. W. Dolman, 
France. 

13,824. Macutnery for Cortina, &c., E. Shaw and J, 
A. und C, H, Sanders, Bristol, 
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13,825. Fasreninc the Lip of Vessets, R. Shaw, Staf- 
fordshire. 

13,826. Warer-cLosets, J. Kemsley and G. T. Whittle, 
London. 

13,827. Sock, E. T. Jefferson, London. 

13,828. Sash Fasteners, F. Cobb and A. Oldham, 
Manchester. 

13,829. Tae L. H. Skercnrne-pox, I. M. Macfarlane, 
London. 

13,830. Divine Arraratvs, W. H. Price, Liverpool. 

13,831. CIGAR-HOLDER, &c., ComBINED, I. Fisher, 
London. 

13,832. Bre Cocks, C. F. Gough, Redhill. 

18,833, CoLourinG Matters, C. D. Abel.—({The Actien 
Gesselischart fiir Anilin Fabrihation, Germany.) 

13,834. MercHANICALLY PoLisHinGc Mera, E. Ham- 
mesfahr, London. 

13,835. TypewrireR Lever Mecuanism, A. C. Moll, 
London. 

18,836. Wueets of VeLocipepss, T. Coad, London. 

13,837. WATERPROOF MATERIALS, O. Brauer, London. 

13,848. Propuction of CoLovrep Pictures, W. Knapp, 
London. 

13,839. VeLocipepes, G. L. Morris, London. 

13,840. Usinc STeaM as a Morive Power, A. W. Berry, 
London. 

13,841. Game, T. T. Tucker, London. 

13,842. Prerarine Bi-cacic Paospuate, T. Chandelon, 
London. 

13,843. FeRRULE with Sotip Sue.t, E. J. Barker, 
London. 

13,844. Furnace for Potrery Kitns, W. Hassall, 
London. 

13,845. Heatine Liquips, P. Jensen. —(C. Résel, 
German.) 

13,846. CoRROSION PREVENTING Compos!Tion, C. Davies, 
London. 

13,847. MAKING MANGANESE Sreer, R. A. Hadfield, 
London. 

13,848. Pumps, H. Blanke, London. 

13,849. Cuesr for TRAVELLING Pvrposgs, F. M. Cherel, 





13,850. Nar Tvses, G. Downing.—({Z. Doumave, 
France.) 
,851. STenciL SuHeets, E. De Zuccato, London. 

.852. Burrons, T. Schneider, London. 

13,853. CarTRipers, W. H. Greenwood and C. Brown, 
London. 

13,854. Grip and Ciurcn Morion, G. A. Harvey, 
London. 

13,855. Perroratine, &c., Macnives, G. A. Harvey, 
London. 

13,856. Skate, J. Reinhard, London. 

13,857. Tire for Roap VEHICLE WHEELS, J. Morley, 
London. 

13,858. Gatvanic ELement, A. Heil, London. 

13,859. Brrtiarp Cues and their Tips, C. Norfolk, 
London. 

13,860. CyrcLte Trre Firtines, 8. J. Bartlett and the 
Sydney Pneumatic Cycle Company, Limited, 

mdon. 
13,861. Socks for Boots and SHoes, S. Smith, London. 
13,862. Rirte Tarcer Apparatus, G. J. Dennis, 
mdon. 

13,863. Braces, A. E. Lines, London. 

13,864. PortaBLe Hay-BALING Presses, J. Kudlicz, 
London. 

13,865. Frre-paits and Tanks, J. C. Merryweather, 
London, 

13,866. THRasuinc Macurnes, &c., W. W. Beaumont, 
Lendon. 
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13,867. Screw for Woopwork, &c., G. A. Macnutt, 
London. 
13,868. WHEELS of Cycies, &c., J. T. Smith, Birming- 


m. 

13,869. Propetutinc Surps or VeEssets, T. Vernon, 
London. 

1 3,870. APPROACHING INDICATOR forCycLEs, W. Walters, 
London. 

13,871. GLoves, Mirrs, or the like, F. W. Burnham, 
London. 

13,872. FireGRATE FCEL-SAVING APPARATUS, J. Farmer, 
London. 

13,873. Weets for Roap VenHicies, J. P. Mantell, 
Glasgow. 

13,874. Macuinery for WasHinc Woot, J. Dawson, 
Bradford. 

13,875. Curtivc Hat Bris, J. Eaton and H. Sutton, 
Manchester. 

13,876. BaGaTELLE Boarp, H. Emery and W. Lockett, 
Birmingham. 

13,877. ReversisLe Brusn, &c., D. W. Watkins, Car- 
marthenshire. 

13,878. Manuracture of Toges, W. Holland, Birming- 


am. 

13,879. Varves for Steam Evcrves, H. Austin, Bir- 
mingham. 

13,880. Puttey Buiockxs, G. H. Gardner.-(F. Swuith, 
United States 

13,881. Hypraviic Pressure Vatves, M. E. Kirby, 

eds. 
13,882. Fire Exocrine Sration Doors, W. Paterson, 
sgow. 

13,883. Suutries. B. Simpson, Accrington. 

13,884. RatLway SiGNaLLinc Apparatus, W. Saunders, 
London. 

13,885. Razor Srrops, J. Gibbs and J. Tatlow, jun., 
Coventry. 

13,886. APPLIANCE for Sreertnc Surps, H. W. Boswell, 
Dartford. 

13,887. Prorectinc Sarrt Currs form Dirt, A. M. 
Argles, London. 

13,838. Execrric Cvrrest Governors, C. Wiese, 
Canada. 

3,889. Evectricat SeLr-winptnG Brock, J. 8. Bolton 
and T. J. Murday, Newcastle-on-Tyne. 

18,890. PerroLeUM FIRE-LIGHTER, J. Hamer, Matley, 
near Hyde. 

13,891. Firrines for Securinc Horses, J. W. Ziellen- 
bach, Manchester. 

13,892. Looms, J. M. Linscott and S. A. Benoit, 
Glasgow. 

13,893. Lamp Stoves, C. S. Upton, Glasgow. 

13,894. Pxeumatic Batt Tire, A. J. Jackson, Man- 
chester. 

13,895. Hovsrenotp Jet Tap, H. G. Rowbotham, 





on. 

13,896. CLeaRING the Waste Pires of Sinks, J. West, 
Sheffield. 

13,897. Spanners, W. Durant, Sheffield. 

13,898. Guarp for CHILDREN’s Nursery Doors, E. R. 
Baller, Southport. 

13,899. INcREASING EVAPORATIVE Power of BoILers, 
J. Hodgkinson, London. 

13,900. ELecrric Heatine, R. G. Bennett, London. 

13,901. Potato PLanters, K. L. Skinner, London. 

13,902. TreEaTMENT of TExTILe Fasrics, E. Gessler, 
London. 

18,903. Secr-actinc Batt Trap, E. and A. T. Box, 
Bexley Heath. 

13,904. Markinc Courts for Lawn Tennis, F. H. 
Ayres and H. Pitts, London. 

13,905. Mortise Locks, R. Pinnock.—(A. H. Pinnock, 
Jamaica.) 

13,906. Stop Motions for Carpinc Macurves, W. P. 
Thompson.—(H. McDermott, United States.) 

13,907. Last for Boors, W. P. Thompson.—(£. Ahrens, 
Germany.) 

13,908. Macurves for SELLING ARTICLES, W. P. Thomp- 
son.—(S. Cain, Germany.) 

13,909. Sprxxinc Sprxpies, W. P. Thompson.—(H. D. 
Klots, United States.) 

13,910. CLoru Boarps, A. Lucas, Liverpool. 

13,911. Heatinc Metats Evectricatty, W. P. Thomp- 
son.—(C. L. Coflin, United States.) 

13,912. Settinc Diamonps in Cutrimnc Toots, A. H. 
Dittmer, London. 

13,913. Teacuinc First Steps in Arirumetic, H. F. 
Rix, London. 

13,914. Boxes for Contarinc, &c., Games, L. Colas, 
London, 








13,915. Type-pistRipuTING Macuines, T. Bruback and 
0, wiman, London. 

13,916. MANUFACTURE of Acrric Acrp, T. H. Cobley, 
Dunstable, 

13,917, IMPLEMENTS for Darnino, R. Haddan. —(4. 
Bicher, United States.) 

13,918, Bicye ies, &e., C. V. and J. V. Pugh, London. 

13,919, Securina Trres to WHEELS, R. G. F. Kidson, 
London. 

13,920. SHears, P. Kamphaus, London. 

13,921. Makinae Mosaic FLoorciorn, F. Walton, 
London. 

13,922. TyPE-wRITING Macuines, J. B. Hammond, 


W. R. Fox, United States.) 

13,924. ImpRoveD Raitway Cuarrs, J. Ashton, 
London. 

13,925. Lacquer, A. Beck, London. 

13,926. Tires for Roap Venicies, W. E. Hoff, 
London. 

13,927. Optarnrne CaRBonrc Acip, A. Miiller, London, 

13,928. ApsorpTion of CaRonic Acip, A. Miiller, 
London. 

13,929. VaLves for Gases under Pressure, A. Miller, 
London. 

13,930. SepaRaTiNe FLurp form Soup Marrers, I. and 
J. Braun, London. 

13,931. Manuracture of Wire, R. D. Sanders, 


13,932. _— Fencina or Raine, D. Rowell, 
13,983. - Batis, W. 8. Smith and H. J. Garnett, 
13,984. ‘Hocus for Fasrentnc Dresses, F. A. Bellamy, 
13,985. , for Courtine Rops, 8. H. Stupakoff, 


on. 

13,936. Woop Grarninc Macugines, J. Shannon, 
London. 

13,987. Hoop Makinc MacuINEs, J. Pleukharp and 
W. K. Liggett, London. 

18,938. MECHANICAL ADVERTISEMENTS, B. E. Donnell, 
London. 

13,939. Stream Generators, J. Y. Johnson.—(P. 
Dubiau, France.) 

13,940. GavuGce for Mountinc PHotTocRapPHic PRINTs, 
C. F. Gooch, London. 

13,941. Sarery Device for Purses, F. P. C. F. 
Uhlmann, London. 

13,942. WrrE Marts, Pane s, and the like, J. Horrocks, 
London. 

13,943. WaTeR Meters, B. A. Collins, London. 

13,944. Waeets for Cycites and other Veniciss, T. 
Pawsey, London. 

13,945. Lastinc Macutngs, H. H. Lake.—(J. H. Hanen, 
United States.) 

13,946. Mirrors, H. H. Lake.—(J. Jacobson, United 
States.) 

13,947. MeasuREMENT of Steam Paessure, W. T. 
Howard, London. 

13,948. Pens, J. E. Chase, London. 

13,949. CENTRIFUGAL GOLD Saver, H. E. Kitton, West 
Melbourne. 


19th July, 1893. 


13,950. Apvertisine, J. Buckley and 8. V. Balfour, 
London. 

13,951. Gear or AtTacuMENTs for CLuTcHEs, A. A. 
<een, London. 

13,952. Stoppers and Necks of Borrttes, J. 8S. Shaw, 
Leeds. 

13,953. Trres, W. and H. Ambler and J. H. Broom- 
head, Bradford. 

13,954. Warer-Ticht Hatcn for Vessets, A. Currie, 
Sunderland. 

13,955. Prpes, A. Rickards, Liverpool. 

13,956. BURNING ANTHRACITE, &c., J. Westray, 
London. 

13,957. Wispow Reacuers, &c., T. Griffiths, Bir- 
mingkam. 

13,958. Fastentnes for Wirnpows, F. W. Baker, Bir- 
mingham. 

13,959. Hop Wasu, E. H. Farr, Uckfield. 

13,960. Pcmps, G. Pinnington, Chester. 

13,961. Cotp Biast Rerricerator, C. McCallum, 
Glasgow. 

13,962. Connectinc Benps of Pipes, F. C. Lynde, 
Manchester. 

13,963. CoIN-OPERATED DELIVERY Macuines, J. Jensen, 
Epping. 

13,964. INTERCEPTING Grips for GuLLY Traps, F. C. 
Lynde, Manchester. 

13,965. SypHon Traps, F. C. Lynde, Manchester. 

13,966. Prorractors, J. B. Murray, Glasgow. 

13,967. Sprxnrsc Mvues, J. Pye and J. Connell, 
Halifax. 

13,968. Brooms, &c., 8S. Green and H. E. Wollmer, 
Manchester. 

13,969. Preventinc Poiivution of Rivers, W. Naylor, 
Preston. 

13,970. Toy, W. B. M. Davidson, London. 

13,971. Toy, W. B. M. Davidson, London. 


chester. 

13,973. Ratstsc and Lowerinc Winpows, P. Daw, 
Birmingham. 

13,974. Maxine Twist Dritis, &c., W. Lockwood, 
Sheffield. 

13,975. Purirication of Furnace Gases, T. Hydes, 
Sheffield. 

13 976. Dynamo Brusues, The London Electric Wire 
Company and H. Capel, London. 

13,977. Packinec for Steam Cyiinpers, &c., R. Meyer, 
London. 

13,978. Apparatus for Sprayrnc Liquips, W. Lambert, 

mdon. 

13,979. QuiLts, H. Edler, Manchester. 

13,980. Makinc Tues, G. E. Case and D. J. Blaikley, 
London. 

13,981. CycLe WHEE s, J. D. Everett, London. 

13,982. FresH-arR Apparatus for Miners, C. A. Ash, 
London. 

13,988. DecortTicatinc Macuinery, J. C. Walker and 
J. E. Stephenson, London. 

13,984. Arr PropeLiters, W. P. Thompson.—(L. B. 
Fiechter, Switzerland.) 

13,985. HotperR or SuspenpeR for C.oTuine, C. 
Brenner, Liverpool. 

13,986. Makinc WaterpRoor CLotH, T. P. Coubrd, 


on. 
13,987. Connectinc Pipes or Tuses, R. 8. Hughes, 


mdon. 
13,988. Sprinc-FLAT Brvocutar, H. A. Sawyer, 
mdon. 
13,989. Writinc-pesk, H. A. Sawyer, London. 
13,990. Apparatus for PLayinc Games, G. H. Busch, 
London. 
13,991. MeraLtic Piston Pacxrxc, A. H. Kenrick, 


ndon. 

13,992. Perroratine Device, O. R. Knorr, C. Schreiber, 
and F. O. Fischer, London. 

13,993. DistrinuTinc Liquip Manure, J. Wensley, 
Bristol. 

13,994. Gas Enorves, F. W. Crossley and H. W. 
Bradley, London. 

13,995. APPARATUS for Makinc Tubes, F. E. Elmore, 
London. 

13,996. SinGLE-LivE ELevaTep Ratiways, F. B. Behr, 


ndon. 
13,997. Eye-cLasses or Pince-nez, H. A. Sawyer, 
London. 
13,998. ANTI-FRICTION SwiveL Bearinas, C. Liithje, 
London. 
13,999. Fenpers for Surps, &c., 8. H. Cantrowitsch, 
London. 
14,000. Execrriciry Meters, 8. Z. de Ferranti, 
ndon. 
14,001. Srraintnc Paper Poutp, H. J. Rogers, 
atford. 


14,002, PHotocRaPpHic Cameras, C. Ashby, London. 
14,003. ELectric Crrcuir Ciosinc Devices, A. A. 
Goldston, London, 








14,004. Brusnes for Distemrerina Wats, J. Budd, 
London, 

14,005. SucaR Movutpina Apparatus, J. A, Peters, 
London. 

14,006. ComBINATION UNDERGARMENTS, A. His, 
London, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





496,852. Apparatus ror Dryinc Brewers’ Grains, 
&e., W. H. Butler, Waldwick, and A, Pugh, and 
P. Stewerwald, Hoboken, N.J.—Filed March 8th, 
1892, 

Claim.—1) The combination in a drying apparatus 
of sets of chain conveyors in two chambers, a supply 
chute for discharging the material to be dried upon 
one set of conveyors, an elevator for receiving the 
partially dried material from one set of conveyors and 
raising the same, and a chute for delivering the 
material upon the upper set of conveyors, and pipes 
for admitting the products of combustion into the 
upper chamber, and a pipe for conveying the gases 
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and vapours from the upper chamber to the lower 
chamber, substantially as set forth. (2) The combina- 
tion with the drying cylinders having steam coils 
around them and an inclosing case, of sets of chain 
conveyors for receiving and partially drying the 
brewers’ grains or other materials and for conveying 
the same to the drying cylinders, an inclosure to the 
drying cylinders into which the products of combus- 
tion are admitted from a furnace, and pipes leading 
the hot air from the inclosure to the chambers for the 
respective sets of chain conveyors, substantially as set 
forth. 

496,873. Macnine ror Foraina anp ComMPactING 
Incots, R. J. Gatling, Hartford, Cona.—Filed 
March 4th, 1892. 

Claim.—(1) In a mill for heating and forging ingots, 
the combination of a bed, a heating chamber supported 
upon the bed, compacting rolls borne by a support 
upon the bed adjacent to the heating chamber, 
mechanism for removing an ingot from the heating 
chamber, mechanism for moving the rolls toward or 
from each other, and shafts and gears for revolving the 
rolls, all substantially as specified. (2) In a mill for 





heating and forging ingots, the combination of a bed, 
a heating chamber supported upon the bed, compact- 
ing rolls supported adjacent to the chamber to come 
into contact with the ingot at different points of its 
circumference and in the same diametrical plane, 
rollers journalled in the heating chamber to support 
the ingot, a pusher head to deliver the ingot from the 
rollers to the reducing rolls and a pulling clutch, said 
ingot being rotated by said reducing rolls during its 
passage between the same, substantially as set forth. 


497,012. Power Hammer, C. C. Bradley, Syracuse, 
N.Y.—Filed April 20th, 1891. 
Claim.—The combination with the helve, of an 
actuating rod having a convex spherical knuckle, and 
a socket connected with the helve and provided with 











adjusting screws having concave spherical bearing 
surfaces at their inner ends between which the 
knuckle of the actuating rod is clamped, substantially 
as set forth. 


497,072. Tuvere, M. W. Iles, Denver, Col.—Filed 
August 27th, 1892. 
Claim.—The combination, with a water jacket A 
naving a e B formed through tand a face C on 
the outer side of said passage of cam lugs D secured 









to the outside of the water jocket around the face C, 
a tuyere E having a face F1 adapted to form a point 
with face C and cam lugs G arranged to engage the 
lugs D and by wedging action therewith to force the 
faces C and F1 together to form a tight joint and at 
the same time secure the tuyere to the water jacket, 
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497,110. Muniipnase Exectrric Motor, P. 4, x 
Winand and C. 0. C. Billberg, Philadelphia, Pa. 
Yiled March 22nd, 1892. 

Claim.—(1) An electrical appliance for the employ- 
ment or generation of multiphase alternating 
currents, consisting of a core wound with coils for the 
different phase currents being wound to overlap each 
other with diminishing magnetic effect, substantially 
as and for the purpose described. (2) An electrical 


[497,110] 





pe for the employment or generation of multi- 
phase alternating currents, consisting of a core wound 
with coils, the coils for the different currents being 
wound to overlap each other with turns or windings 
gradually diminishing in number as described. 


497,113. TransrormMER Motor, 0. 7. Blithy, Buda- 
Pesth, Austria-Hungary.—Filed March 24th, 1891, 
Claim.—A transformer motor for alternate currents 
consisting of two field magnets or groups thereof 
producing two magnetic fields independent of 
and not intersecting one another and having their 
phases displaced relatively to each other, with an 





armature having coils, a commutator therefor and 
brushes in a closed circuit containing a resistance, the 
armature coils being directly acted upon with an 
alternating inductive and dynamic action by the two 
field magnets, whose fields pass through the armature 
at different points, all substantially as described. 


497,416. CentrirucaL Burrer Extractor, P. M. 
Sharples, Weat Cheater, Pa., and D. T. Sharples, 
Elgin, Il.—Filed July 17th, 1890. 

Claim.—(1) In a butter-making apparatus a centri- 
fugal vessel provided with a separating chamber and 
a butter-fat chamber communicating therewith, and 
having separate outlets from said chambers in com- 
bination with a fixed nozzle L and a rotating receiver 
R, arranged to throw the water radially into said 
butter-fat chamber substantially as and for the 
purpose set forth. (2) The improvement in the art of 
manufacturing butter which consists, first, in churn- 
ing the whole milk while it is continuously pro- 
gressing through the churning vessel; secondly, in 
continuously separating the constituent parts; thirdly, 
in subjecting the butter-fat to the action of a jet of 
water and removing the same thereby, substantially 
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as set forth. (3) In a butter-making apparatus the 
combination with a churn of a centrifugal separating 
vessel communicating therewith and mounted on the 
dasher axis of the churn, substantially as and for the 
purpose set forth. (4) In a butter-making apparatus 
the combination of a churn, a centrifugal separating 
vessel communicating therewith and mounted on the 
dasher axis of the churn, separate skim-milk, butter, and 
unchurned milk outlets from said vessel communicat- 
ing with separate receptacles therefor, and a supply 
tube for said churn communicating also with said 
rece ogg for unchurned milk, all substantially as 
set forth. 


497,357. Device ror SupportiInG CRANK-SHAFTS, G. S. 
Strong, New York, N.Y.—Filed April 22nd, 1892. 

Claim.—(1) The combination of an engine frame 
having a circular opening B of greater radius than that 
of the crank in its side, a pedestal C partially filling 
the — B and having a C’ turned toa circular 
are adapted to seat on and be secured to the edge of 
opening B, and a crank-shaft F supported on said 


: 





pedestal and having a crank or cranks G adapted to 
pass through opening B. (2) The combination of an 
engine frame having circular openings B B on opposite 
sides, a bearing block D with its upper face turned to 
the same curve as said openings, pedestals C of a size 
to partially fill the openings B and having their bases 
C’ turned to a circular are adap’ to seat on and be 
secured to the edges of openings B’ and block D and a 
crank-shaft F supported on said pedestals, 
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HEAT TRANSMISSION THROUGH METAL 
PLATES. 
By Joun G, Hupson, M.I1.C.E, 
Durina the year 1890 two series of articles giving a 
ésumé of the information then available on this subject 
\ ared in these pages.* ‘The first series dealt with the 


eee emission of steam heat, and the second with that of 
fire heat. Both branches of the subject have since then 


attracted the attention of engineers, the first in connec- 
tion with the steam jacketing of engine cylinders, and 
the second in connection with the destructive action of 
intense heat on certain parts of steam boilers. Particu- 
lars of some interesting experiments have been published, 
and it is proposed to supplement the previous articles by 
a short consideration of the further information they 
d. 

= the “‘ Annales du Conservatoire National des Arts et 
Metiers,” Paris, 1890, under the title of ‘‘ Experiences sur les 
Coups de Feu des Chaudiéres 4 Vapeur” Mr. Hirsch has 
given the results of a series of experiments made by him to 
ascertain the conditions needed to produce overheating of 
the bottom plating of externally-fired boilers such as are 
largely used in France. The experiments were extensive 
and admirably planned, and, with their results, are 
described with the precision and particularity peculiar to 
continental scientists. As they have not, so far as the 
writer is aware, been reproduced in any English technical 
‘ournal, an outline of them may be of interest. 

Mr. Hirsch first experimented on an actual boiler of 
the externally-fired type provided with four shell heaters, 
the whole being set in brickwork. For the purpose of the 
experiment, a small area of the bottom plating, directly 
over the bridge, and therefore exposed to the most 
intense action of the fire, was isolated by an internal tube 
in such a way that the evaporation effected by it could be 
distinguished from that of the remaining heating surface 
of the boiler, The grate area was 3°87 square feet, the 
heating surface of the main boiler 85°5 square feet, of 
which ‘133 square feet was isolated as described, and of 
the four heaters 108°0 square feet, making the total heat- 
ing surface 143°5 square feet. The following were the 
principal results obtained :— 


Cold water evaporated at 212 deg. 
per sq. ft. per hour. 
A 








Coal burnt 7 
Date of per sq. By iso- By main By boiler 
Trial. ft. grate. lated area. boiler. and heaters. 
Ib, sai lb. Ib, 

Aug. 11 16°4 {50-10} 9°74... 2°4 

Aug. 18 7. (Bory 19°66... 9°88 

Aug. 21 29°3 36-9 13-04... 3°19 
fi f, 

Ang. 22 37°8 (Sent 7S .. am 
35° 260 

Aug. 24... (a) 40°18 37-720 | 18°95 469 

(50-250 J 

Aug. 28°... (a) 40°18 (30-508 } 19°31 5°25 

Aug. 25... (a) 40°17 (0)... (ORAL... W677. 4°15 

Aug. 29... (a)48°8 (B) ... {33-O99} 19°88... 4°8 


(a) Damper full open. (/) Steam jet blower in flue. 

Each trial lasted about two hours ; but the evaporation 
by the isolated area was taken for shorter periods of from 
twenty-one to fifty-six minutes, which will explain the 
greater number of observations given in the third column 
of the table. It will be noticed as curious that in the 
two last trials, during which the fire was urged by a 
steam jet, the higher rate of combustion was not accom- 
panied by any corresponding increase in the evaporation, 
the maximum rate of which was obtained with natural 
draught. Mr. Hirsch points out that the rates of both 
combustion and evaporation were greatly in excess of 
those ordinarily attained by similar boilers in actual work, 
and that the bottom plating of the main boiler was 
exposed to an unusually intense heat in consequence of 
the large area of the grate in proportion to that of the 
boiler surface, the closeness of the grate to the bottom of 
the boiler, and the constricted cross section of the 
passage over the bridge. He also mentions that the higher 
rates of evaporation were accompanied by considerable 
priming, the amounts of which he was unfortunately 
unable to measure. The steam pressure throughout the 
trials was maintained almost constant at 56 lb. per square 
inch. The boiler experimented on was one of two similar 
boilers at the Conservatoire des Arts et Metiers, and 
appears to have received no injury whatever from the 
forced firing during the experiments. This is ascribed to 
the care taken to maintain it in perfect condition, as the 
other boiler—which had never been worked beyond a 
very slow rate—showed distinct signs of overheating. 
Though not so stated, it is apparently to this circum- 
stance that we owe this interesting investigation. 

Having, as described, ascertained the maximum amount 
of heat transmitted per unit of surface in an actual boiler, 
Mr. Hirsch next sought to measure the temperatures 
attained under various conditions by the side of a plate 
exposed to fire when transmitting known amounts of 
heat. For this purpose he constructed an experimental 
boiler, the bottom of which was a piece of selected iron 
plate about 16in. diameter, by fully jin. thick. This 
plate was drilled on the lower side to receive an inner 
and outer circle of small plugs of alloy, each circle 
containing twelve plugs, the melting points of which, 
verified before use, varied from 230 deg. to 842 deg. Fah. 
The sides and top of the boiler were carefully arranged to 
prevent loss of heat by radiation, and of water by “ spark- 
ing” during violent ebullition, and the bottom was heated 
by a blow-pipe flame of combined air and gas burnt in a 
cavity surrounded by refractory material, and capable of 

ing regulated to maintain any desired intensity of heat. 
With this apparatus Mr. Hirsch carried out a large num- 
ber of experiments, varying the conditions so as to imitate 
as closely as possible those occurring in actual boiler 





practice, in every case measuring the temperature of the 
plate by noting which of the plugs had fused, and the 
heat transmitted by the quantity of water evaporated. 
To represent a want of continuity in the metal of the 
plate such as might be caused by an imperfect weld, or 
a joint, the bottom of the boiler was in one experiment 
doubled by the addition of an inner plate about lin. thick, 
a metallic junction being made by machining both sur- 
faces, and tinning them together under pressure. In 
another experiment to represent the still worse case of a 
layer of cinder, finely powdered tale was interposed. In 
other cases the water was rendered viscid by the addition 
of starch ; scale was imitated by coating the plate with 
plaster, and various oils, mastic, axle grease, and tar were 
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applied to represent other deposits. The results of the 
principal tests are shown graphically in Fig. 1. 

The following are Mr. Hirsch’s deductions from his 
experiments :—(1) That a sound plate well wetted on one 
side does not attain at any part a temperature high 
enough sensibly to affect its strength, even when exposed 
to intense heat. (2) The water may become viscid to a 
considerable extent without rendering it incapable of 
keeping the plate well wetted, or notably reducing its 
power of cooling the same. (8) As any doubling of the 
plate hinders the transmission, even a well-made riveted 
joint should not be exposed to intense heat. (4) A flaw 
in the metal or want of intimate contact at a joint, in 
the part of a boiler exposed to any severe heat, con- 
stitutes a serious danger. (5) Contact with even very 
hot brickwork is in no way dangerous, so long as the 
inner surface of the plate is well wetted. (6) Any coat- 
ing of grease deposited on the inner surface of the plate 
greatly hinders the transmission of heat. (7) Should the 
greasy coating consist of a substance liable to decompo- 
sition by heat, overheating is specially to be feared. 
Greases of organic origin, such as linseed or colza oils, &c., 
are in this respect much more dangerous than mineral 
oils. 

In the Comptes Rendus de l'Académie des Sciences, 
Paris, 1892, Mr. A. Witz describes some experiments he 
made with a small upright cylindrical boiler, to ascertain 
the maximum rates of evaporation obtainable by excessive 
firing. The following are some of the results :— 

Temp. Lbs. evapd. 


of feed per sq. ft. 
Fah.deg. per hour. 
Trial a.—Seven Bunsen burners ue Oe Ire 
», &.—Dittoandoneairblast .. ... ... 61 36°8 
», ¢—Ditto and one oxyhydrogen blow- 
AME ceWer er ies sss sss, ee , OP “4D 
», &,—Ditto and three oxyhydrogen blow- 
Ey dectivecicide hie ate sae eee, GEORG 
», ¢@—Cokewithairblast .. .. ... ... 67 88°9 
J.—Seven Bunsen burners, one air blast, 
and one blow-pipe_.. ae ass Ve eer 
33 g-—Coke with air blast ... 194 204°0 


The depth of water was 3°15in., except in trials f and g, 
in which the extraordinary rates of evaporation recorded 
were obtained by admitting the feed-water after the plate 
had first been allowed to become red hot. In none of the 
other trials did the plate become over-heated. The 
maximum rate of evaporation recorded, 204 lb. per square 
foot, or equal to boiling away 3°26ft. depth of water per 
hour, may be compared with the 140 lb. evaporated by 
the thin copper tubes of Mr. Weir’s steam evaporator, 
with a temperature difference of only 106°7 deg. Fah.,* 
which is believed to be the highest rate recorded for steam 
heating, as this is for fire heating. Mr. Witz concludes 
from his experiments that the plate becoming red hot, 
produces merely an excessive rate of evaporation, and not 
the spheroidal condition which might have been expected. 
He also describes some experiments in which the 
spheroidal state was produced, and maintained until the 
temperature of the plate exceeded 608 deg. Fah., when 
the spheroidal condition ceased and the evaporation, 
which had previously been extremely slow, suddenly 
increased thirty-one fold. The most striking feature of 
the above experiments is the apparent ability of a red- 
hot plate to abstract more heat from the fire than could 
be abstracted by the same plate when at a lower tempera- 
ture. It has indeed been previously shown that the 
transmission per degree of difference increases somewhat 
with the temperature, but so marked an increase in the 
rate is inexplicable. The particulars of Mr. Witz’ experi- 
ments are taken from the Foreign Abstracts, ‘‘ Proceed- 
ings ” Inst. C.E., vol. 108, p. 473. 

Ina paper read before the Institution of Naval Architects 
in March, 1891,+ Mr. Yarrow gave details of a number 
of experiments relating to the distortion of locomotive 
type marine boilers, due to variations in the temperatures 
of the different parts arising from the working conditions. 





* Inst. Engineers and Shipbuilders in Scotland, page 279, 1888-9. 





* Vol, Ixix., page 418 and 452 and Vol. Ixx., page 449, 488, and 523. 


t Reprinted in Toe Enotneer for March 20th, 1891, 


He also exhibited before the meeting an experiment with 
two vessels each filled with water and heated by a row of 
gas jets. The bottom of one vessel was steel and the 
other copper, and each was fitted with an index pointer 
showing on a scale the comparative curvature of the two 
metals due to the difference between the temperatures of 
their heated and wetted surfaces. The steel plate was 
shown to be much more distorted under equal conditions 
of heating than the copper, as well as more sensitive to 
a change of temperature such as that produced by pour- 
ing some cold water into the vessel. Mr. Yarrow gave the 
relative expansions by heat for copper and iron as 8 to 2, 
and the relative powers of conducting heat as 6 to 1, the 
superiority of the iron as a material for boilers in the 
first respect being much more than counterbalanced by 
its inferiority in the latter respect, the copper having on 
the whole a figure of merit of 12 as against 8. Mr. 
Yarrow’s experiments justified his well-known advocacy 
of thin tube plates, and copper as their material, the 
thinness giving elasticity to meet distortion due to 
variations of temperatures, whilst the high conductive 
power of copper reduced these variations and the con- 
sequent distortion toa minimum. In these experiments 
no attempts were made to ascertain the actual tempera- 
ture of the metal, nor the rate at which heat was being 
transmitted. 

The late Dr. Kirk also experimented with tube plates of 
different thicknesses, and has published the results 
obtained.* This apparatus consisted of a “malleable 
iron” vessel, the bottom of which represented the tube 
plate, and was fitted with one central steel tube 2tin. 
diameter. This vessel was placed over a smith’s fire and 
kept supplied with water, the temperature attained by the 
plate and tube being measured by plugs of alloy inserted 
in holes drilled half into each, at three or four points -in 
the joint between them. The tube plate as first tested 
was 24in. thick, and after exposure to the fire for half an 
hour was found to be red-hot on its lower surface, except 
in the immediate neighbourhood of the tube. It was 
successively reduced to various thicknesses and tested at 
each, the results obtained being given by the diagram, 
Fig. 2. Each test lasted three-quarters of an hour, and 
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no further visible overheating took place. As the result of 
these tests, Dr. Kirk concluded that to avoid overheat. 
ing, the thickness of a tube plate should not exceed #in- 
asa maximum. In these experiments also no attempt 
was made to measure the rate at which heat was being 
transmitted. 

Mr. Durston, Engineer-in-Chief of the Navy, ina paper 
read before the Institute of Naval Architects in March 
last,+ described a great variety of experiments made 
with both experimental apparatus and actual boilers, the 
object being to obtain information regarding the causes 
of the injuries sustained by the tubes and tube plates of 
Navy boilers under the action of forced draught. The 
paper is so recent, and has attracted so much notice, that 
there is no occasion for any detailed reference to the 
experiments; and it need only be said that they were 
perhaps unavoidably qualitative rather than quantitative, 
as although plugs of alloy were very freely used to ascer- 
tain the temperature of the metal, the quantity of heat 
transmitted was only observed in one or two instances. 

Mr. Zittenberg in a letter addressed to the editor of one 
of your contemporaries of April 14th, last, describes an 
experiment with a vessel having a copper bottom in. thick 
drilled nearly through to form a mercury pocket to re- 
ceive a thermometer. When placed over a smith’s fire, 
blast pressure 4}in. of water, causing an evaporation of 
35 1b. per square foot per hour, the maximum excess of 
temperature above that of the boiling water was 26 deg. 
Fah 


The only experimental data remaining to be noticed 
were contributed by Mr. D. B. Morison to the discussion 
on the report of the Research Committee of the Mechani- 
cal Engineers on the value of the steam jacket—* Proc.” 
1892, p. 483{— and relate to the transmission of steam 
heat through cast iron to water. The experimental 
apparatus consisted of a cylindrical shell provided with a 
cast iron inner liner, the annular space containing the 
heating steam, and the central cavity the water to be 
evaporated as the measure of the heat transmitted. The 
special object of the trials was to ascertain the effect of 
different thicknesses of metal on the transmission, and 
the first series of tests was made with the liner at its 
original thickness of ‘9in., whilst for the second series it 
was reduced to °42in., and for the third to ‘19in. As was 
to be expected, it was found that the thickness had a great 
influence on the transmission, the general results being 
shown graphically by Fig. 8, which is a reproduction of 
Mr. Morison’s diagram. It occurred to the writer that 
Mr. Morison’s tests furnished valuable data, previously 
wanting, by which to ascertain the difference of tempera- 
ture needed to overcome the internal resistance of any 
thickness of cast iron to the passage of any quantity of 
heat per unit of time and surface. It seemed a reasonable 





* Letter to the Editor, Engineering, July 15th, 1892, and September 9th, 
892 





t Reprinted in THe ENGINEER for 31st March, 1893. 





¢ Reprinted in THE Enaiveer for 28th October, 1892. 
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assumption that the quantity of heat transferred being 
constant, the excess of temperature needed for a given 
increase of thickness must represent the head or differ- 
ence needed to transfer the heat through that extra thick- 
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ness, the other differences remaining unaltered. Analys- 
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water and that of the hotter side of the plate, and the 
only variable will be the difference required between the 
heating medium and the hotter side of the plate to main- 
tain the latter at the given temperature, the amount of 
this difference, of course, depending on the nature of the 
heating medium. As regards the second alternative, 
there is much reason to question the assumption that the 
temperature of the plugs of alloy will necessarily be 
identical with that of the plate in which these are 
embedded. Mr. Hirsch’s experiment with a second plate 
tinned to the inside of the bottom of his experimental 
boiler throws light on this point, as reference to Fig. 1 


; shows that the difference needed to transmit a given 


amount of heat increased by 100 to 190 deg. Fah. when 
this second plate was added. Only a small proportion of 
this increase could be due to the small additional thick- 


| ness, and the experiment proves that even an intimate 


metallic joint offers great resistance to the passage of 
heat between two pieces of metal. This being so, the 
plugs of alloy, which were in mere contact with the 
plate, may well have attained a temperature considerably 
in excess of that of the metal surrounding them, before 
a balance was established between the absorption of heat 
by the exposed ends of the plugs and its transfer to the 
plate, and it seems probable that a trial would show that 


ing Mr. Morison’s data in this way the writer arrived at | a plug inserted in a plate of metal having a lower melt- 
the results shown graphically in Fig. 4, in which the upper | ing point than itself might be fused while the plate 
curve gives the difference required to overcome the internal | remained uninjured. A more correct but less convenient 
resistance to the transfer of different quantities of heat | way would be to insert the plugs in holes drilled either 
through lin. of cast iron, this difference varying directly | from the edge or from the wetted side of the plate, the 
with the thickness, whilst the lower curve gives the sum | orifices in the latter case being subsequently closed to 


of the resistances of the 
two surfaces to absorp- 
tion and emission res- .Fah 
pectively, there being no 
data by which to separate 
these quantities. It will 
be seen that both these & 
curves are almost straight 
lines, the upper showing 
the internal resistance to 
increase somewhat faster 
than the quantity of heat 
transferred, whilst the 
lower shows the surface 
resistance to increase 
more slowly. 

Mr. Morison’s results, 
as will be seen from Fig. 
8, vary so regularly with 


ce 


e required t 


nee 





S| 
varying conditions, and 2 
agree so well with what 3 
was previously known on | 
this subject, thatit seems 9 
safe to accept them,and oa 
deductions from them, as HY 
at least substantially 2 
accurate for the con- © 


ditions under which they 
were obtained,  viz., 
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transmitting steam heat 


$e 
have been established. This curious action is cleay| 
shown in Fig. 5, which represents a heating and evapory 
ting test made by the writer with a steam heateg 
evaporator, and neglect of it may lead to a plug bein, 
found fused at the end of a test, which could have with: 
stood the action of the heat when once ebullition, ang 
the intended test, had commenced. In addition to iljys. 
trating the above point, Fig. 5 gives incidentally a coy. 
plete record of the interesting changes occurring during 
such an experiment, and attention may be specially called 
to the curve giving the transmission per degree of diffey, 
ence. It is well known that this is less for heating thay 
boiling, and the diagram shows how the efficiency 
gradually increased until the boiling point was reached, 
The subsequent slight falling off as ebullition proceeded 
corresponds with the accumulation of air in the stean 
space. 

In conclusion, it is believed, for the reasons given, that 
plug measurements as hitherto made tend to an oyer. 
estimate of the temperature, and cannot be accepted as 
satisfactory evidence that plates exposed to fire heat 
attain a higher temperature than similar plates trans. 
mitting the same amount of steam heat, particularly jp 
the face of the strong primd facie reasons for expecting 
that the temperature would be the same in each cage, 
Notwithstanding the comparatively very high tempera. 
tures recorded, and the considerable temperatures which 
at the lowest estimate must have been reached, the 
experiments quoted go to show that exposure to even 
very intense heat is insufficient to injure a sound plate of 
any material or thickness likely to be used in boiler 
practice, so long as one side is clean and in contact with 
water; but it should be pointed out that this might 
possibly not be the case if the products of intense com. 
bustion passed at a very high velocity over the heating 
surface. It is principally due to the high velocity the 
gases acquire on entering the tubes that these last 
suffer injury, whilst the plate surfaces of the furnace 
and combustion chamber, though exposed to a more 
intense heat, show no signs of over - heating, s0 
long as they are free from greasy or other deposits, 
As regards the advantages gained by the use of the 
thinnest practicable tube and other plates, so ably advo. 
cated by Mr. Yarrow, there can be no doubt that such 
thin plates will not attain so high a temperature as 
thicker plates under equal conditions, and the difference, 
though small—the reduction being at best limited to 
some fraction of the head needed to overcome the inter. 
nal resistance of the metal, leaving the greater surface 
resistances unaltered—may be just sufficient to enable them 
to accomplish the required duty without injury. The re. 
duced discrepancy between the thickness of the tubes and 
tube-plates, aided by almost perfect design and workman. 
ship, may also allow a certain amount of over-heating to take 
place without injury resulting, owing to the parts expand. 
ing and contracting together. Such expedients are 
perhaps the only ones available in special cases, where 
weight and space are strictly limited, but the margin 
of safety thus obtainable is perilously small, and the 
following seem to be the available means of increas. 
ing it, viz.: (1) Reducing the temperature of the gases 


through cast iron to water boiling under atmospheric | exclude the water. By the adoption of this modification 


to a safe limit before they reach the tubes, by increas: 
pressure. Like all experiments in steam heating, how- | the discrepancies between steam and fire heating might 


ing the proportion of heating surface they previously 
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ever, they show a much smaller difference of temperature | disappear. encounter. (2) Limiting the speed at which the gases 
to suffice for the transmission of a given quantity of steam | Attention may be called to another way in which the | traverse the tubes, until they ave somewhat fallen mn 
heat, than is needed for a like quantity of fire heat, judg- | use of alloy plugs may lead to an erroneous estimate tempereture. To effect this by simply enlarging the ‘ 
ing by the recorded tem- tubes throughout would involve losing the increased 
peratures of plates ex- Fig.5 —— efficiency of transmission which accompanies a high C 
posed to fire heat. For ; - velocity, and. what seems to be wanted is a design of ‘ 
example, Mr. Hirsch’s | | io: bel 25U5" 230° | boiler in which the gases would pass_ successively 
very careful experiments ¥ Gi load daole: through two or more series of tubes, the first having a f 
already described, in- a —— - r collective cross sectional area large enough to keep the 
dicate that when trans- | Sy ae N 575 velocity within safe limits, and the last the smallest area, 
mitting 40,000 units, | yr EE giving, consequently, the highest velocity practicable, in 
equal to evaporating N on me, te order to abstract the greatest amount of heat from the 


41-41 lb. per square foot 
per hour, the hotter side 
of a plate jin. thick will 


a 
ea 20p°* 





reach a temperature 180 4 )) ly of, both series of tubes having the same number and 

deg. Fah. in excess of ca V4 diameter. (3) Providing for the freer access of the 

that of the boiling water, water to the most intensely heated surfaces, either by | 
whilst according to Mr. ‘ 4 C enlarged passages, current plates, or by forced circulation | 
Morison’s data, vide Fig. a by fans or pumps. The first and last of these suggested | 
4, the heating steam, B00 remedies have been applied with good results in the | 
which would necessarily y é Navy, but the second does not seem to have been tried. 

be hotter than the metal iy 159° 

heated by it, would need & a SuPPLEMENTARY. 

to be only 95 deg. Fah. 7 Since the above was written, a valuable paper bearing 

hotter than the water to | / on the subject has been read by Mr. Blechynden before 

produce the same rate of 4 ‘ 

transmission. Assuming, arr Fig. 6 

as is probably true, that 5 it Psp , — 

the difference between Agr ai oi 

the conductive powersof jp 7 | ; 


wrought and cast iron )) | | 
will not account for any 
considerable proportion of Va 
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this discrepancy, we must 31000 pee ge — 
conclude that either there 4 ot 2% 
is some essential differ- E (7a ta 
ence between the nature ' +—| Heafing Tast Boiling Test 8750 A 7 eae 
of steam and fire heat ey 's VE 
in this connection, or Z y SA 
that the method of ; 7 
measuring the temper- S 
ature of a plate exposed 3 iz a ie is Se | 
to fire heat, by noting the —— Minutes. — —— Minutes 


behaviour of plugs of 


alloy inserted in it, leads to an over estimate of | 


the temperature attained by the plate. As regards 
the first alternative, it is natural to assume, in the 
absence of evidence to the contrary, that whatever 
the source of the given quantity of heat to be transmitted, 
the same head or difference of temperature must be 
needed to transmit the heat through the plate, and from 
the plate to the water. On this assumption there will 


be a constant difference between the temperature of the 














of the temperature attained by a plate during ebullition. 
If, as is often the case, the test should be commenced 
with the vessel filled with cold water, and the fire be at 
once raised to its full intensity, the transmission of heat 
will be at a minimum, and the temperature of the plate 
therefore at a maximum, just before ebullition commences, 
as at this time the cooling power of the water will have 
fallen off owing to its increase of temperature, whilst the 
rapid convection currents due to ebullition will not yet 











gases. The boiler of Mr. Webb’s “Greater Britain” 
suggests itself as an example of such a design, though 
in it the opportunity has not been taken advantage 
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the Institution of Naval Architects at their recent meet- 
ing at Cardiff.* It describes an extensive series of ¢x- 
periments in heating and evaporating water under apron 
spheric pressure, the heat being transmitted through stee 





* We complete the reprint of this paper in extenso on page 127.—Ep. E. 
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THE STIRLING WATER-TUBE BOILER AT THE CHICAGO EXHIBITION 
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8500 tons, the whole of which, including the subject of} THE STIRLING BOILER AT THE CHICAGO | Machinery Hall. Of these there are six boilers, set in pairs, 
our notice, was constructed from designs made to the EXHIBITION. | each of 400-horse power, or 2400-horse power in all; that is, 
instructions of Messrs. Livesey and Son, by Mr. Jona- | | with an evaporative power of 72,000 lb. of water, ‘the feed 


than Packman, M.I.C.E., who also superintended the manu- | THE Stirling boiler, made at Barberton, Ohio, takes an im-| taken at 200 degrees Fah., and the steam pressure being 
facture. We shall publish further engravings next week. portant share in the work of supplying steam to the | 125 Ib. per square inch. 
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Fig. 1 gives an outside side elevation, and Fig. 2 is a sec- 
tional side elevation of one battery of these boilers. This 
latter shows the construction most clearly. It may be seen 
that the gencral design is modelled very much after that of 
Thornycroft’s water-tube boiler, it being a sort of triplicate 
of the one-half of the Thornycroft boiler. Three stacks of 
tubes slope upwards and forwards, two of which deliver the 
circulation streams of mixed water and steam into two 
of the three overhead drums, and the third of which 
serves to carry the downflow from the third drum placed 
at the back of the setting. A partition of firebrick rests 
on the upper side of the first stack of tubes, so as to be con- 
tinuous from the lower drum to within 3ft. of the [upper 
grum. A similar partition stretches downwards from the 
second steam drum to within 3ft. of the lower drum. Thus 
the flame first ascends through the front tube stack, is 
then led downwards through the second, and finally rises 
round about the third or cool-water downflow. The water 
in this rear set of tubes is cooler, not only because it stands 
in the tail end of the flow of the hot gases, but also 
because the feed is supplied to the drum at its head. It 
may be noted that there are cross baffle-plates of brickwork to 
insure that the gas flow plays through the spaces occupied 
by the tubes. The gases are led off near the top of the 
back wall of the setting, and Ber through a feed-water 
heater placed at the rear on their way to the chimney. 
Four of these boilers stand together in the main boiler 
range, and these four are served by one chimney 7ft. in 
diameter, and 110ft. high above the grate. 

The section shows the arrangement of oil-burner, which is 
of the “Burton” type. The furnace front is double, the 
inner front being lined with firebrick, and the whole of the 
burner, except the extreme point of the nozzle, being kept 
cool. The jet delivers into an expanding cone 18in. long, and 
lined with hard refractory brick. Beyond this is a large 
combustion chamber, roofed by a brick arch, and closed at 
bottom by a double brick floor resting on firebars. The air 
for combustion is heated as it passes in between the two 
floors. A mass of brickwork 28in. thick forms the rear wall 
to this chamber, and protects the large bottom drum from 
the tull furnace heat. 

All the four drums are 16ft. 4in. long. The lower or mud 
drum is 3ft. Gin. in diameter, while ro of the steam drums 
is 3ft. in diameter. The steam drums are cross-connected by 
two series of bent tubes, the upper series making a steam 
connection, while the lower row makes the water connection 
necessary for the circulation. The water connection between 
the second and third drums is not shown in the section, it 
being made only at the sides or ends in order to protect it 
from heating and thus promote the circulation. 

The number of downflow tubes from the third drum is 
comparatively small, the flow being of “solid”’ water, and, 
therefore, of small bulk as contrasted with that of the up- 
flowing mixture of water and steam. All the tubes have an 
outside diameter of 3jin. There are 308 tubes connecting 
top and bottom drums, their average length being 13ft., while 
there are 54 horizontal tubes making the top cross connec- 
tions, these having an average length of 4ft.3in. This makes 
a total tube surface of nearly 3200 square feet, and the drum 
surfaces make up the total heating surface to 4000 square feet, 
or 10 square feet per horse-power. The tube joints in the 
drums are roller-expanded and project inwards 8ft. 8in., with- 
out, however, being beaded over. 

Two pop safety valves, made by the Chicago “ Scott ’ Valve 
Company, are placed on the central drum of each boiler, and 
the steam is collected from the same drum. 








ON RECENT DEVELOPMENTS IN THE CLEVE. 
LAND IRON AND STEEL INDUSTRIES. 
By Mr. JEREMIAH Heap, M. Inst. C,E.* 

THE twenty-two years which have elapsed since the inhabitants 
of this town and district had the honour of a visit from the Institu- 
tion of Mechanical Engineers have produced so many developments 
in the industries of Cleveland that it would be quite impossible, 
within reasonable time, to deal with more than a small selection of 
them. The Cleveland iron industry, of which the town of Middles- 
brough may be rded as the centre, owes its rise and progress 
to three natural advantages, namely :—First, the existence in the 
Cleveland hills of ironstone of sufficient purity and in sufficient 
quantity for profitable working ; secondly, the proximity of the sea, 
and of an excellent navigable river affording means of communica- 
tion therewith ; thirdly, the existence, at an average distance of say 
twenty-five miles, of the well-known Durham coalfield, which yields 
some of the best fuel in the world. Until these natural advan- 
tages were recognised and developed by Messrs. Bolckow and 
Vaughan and other pioneers, the trade of Cleveland was practically 
confined to agriculture, It might have remained so indefinitely, 
but for the opening of the Stockton and Darlington Railway in 
1825, and its subsequent extension to Bishop Auckland and Middles- 
brough. The new iron road afforded easy and cheap means of 
bringing together fuel, ore, and fluxes, and facilitating their con- 
version into the then much-needed rails and other railway material. 
Mr. Head next dealt with the origin and growth of Cleveland iron 
and steel industries, and gave an interesting and useful glance 
through the main statistics of the subject. 

Ironstone mining.—In Cleveland ironstone mining, one of the 
principal improvements that have been effected during the last 
twenty years, is in the mode of drilling the holes into which the 
explosives are placed for blasting the stone. In 1871 these holes 
were made by the use of jumpers driven by men working singly 
or in couples, The average quantity of stone so obtained was from 
four to six tons per man per eight hours, including drilling, 
aotiogs breaking, and filling, and the cost varied from 10d. to ls. 

n. 





Drills.—The machine drills now in use are of four kinds, 
namely :—(1) The hydraulic turbine drill, devised by Mr. A. L. 

teavenson, and in use at the Lumpsey Mine, near Saltburn, 
belonging to Messrs, Bell Brothers, (2) The drill driven by the 
Priestman petroleum engine. This also was first introduced by 
Mr. A. L, Steavenson, and is to be seen at the same mine. (3) The 
pneumatic drill, perfected by Mr. William Walker, of Saltburn, 
and applied at the North Skelton and other mines. (4) The electric 
drill, recently adapted and used at the Carlin How 
A. L, Steavenson. 

The principle adopted in all these four cases is that of rapidly 
rotating an auger-shaped drill, fixed in an adjustable frame, and 
supported upon a bogie which is capable of being advanced towards 
the working face and withdrawn, as found necessary. The 
hydraulic turbine drill is driven by water at a pressure of 1401b, 
per square inch, obtained from a feeder tubbed back in the shaft, 
= brought to the machine by suitable piping. For the pneumatic 
= air at a pressure of 55 1b, per square inch is similarly brought 
Tom a reservoir and compressors at the surface. Whatever be the 
motor, the rapidity of drilling depends on the amount of power 
oppliea and the energy and expertness of the men in pushing 
orward the work. The hydraulic drill has the advantage that the 
corane motive power is obtained at the mere cost of pumping up 
© the surface the water exhausted by the turbine, The petroleum 


ine by Mr. 


drill has the advantage that neither air nor water supply pipes are 
needed ; and the pneumatic drill, that it assists the ventilation. 
A pneumatic drill attended by sixteen men will obtain from 800 to 
1050 tons of ironstone per week of forty-five hours, which is equal 
to an average production of 10} tons per man per shift of eight 
hours, or about twice the weight obtained by hand jumpers. The 
cost of getting is from 8d. to 10d. per ton, or about 2d. per ton 
less than formerly. These machines are capable of drilling a 1 fin. 
hole 4ft. to 44ft. deep in about a minute. In practice eighty to 
eighty-five holes are drilled in eight hours. As the electric drill 
forms the subject of a separate paper by Mr. Steavenson, it will 
not be necessary to vy A anything further about it here. 

The hand ratchet drill, manufactured by the Hardy Pick Com- 
pany, of Sheffield, takes a ition intermediate between the old 
—- and the machine drills, and is well worthy of notice. It 

as of late been brought into use in several of the Cleveland mines. 
It is cheap in first cost, and easy to fix, especially in awkward 
positions where no other tool would be applicable. No complica- 
tions in the way of pipes or conductors are required, nor any fuel 
supplies. Mr, William Charlton, engineer at Sir B. Samuelson and 
Co.'s Slapewath mines, has made some improvements in the details, 
and by aid of these nearly as much stone per man per shift can be 

btained as with hine drills proper. The North Skelton, the 
— of the Cleveland mines, extends to 120 fathoms below the 
surface. Nevertheless, there is no great quantity of water below to 
contend with, 100 gallons per minute being about the average. For 
ventilation the Guibal fan is the one generally preferred. The 
a namely, that at Eston, is 40ft. in diameter by 12ft. broad, 
and delivers from 120,000 to 140,000 cubic feet per minute. 

At the Cleveland mines the ‘‘ Main seam,” namely, the first 
opened out by Mr. John Vaughan, which is from oft. to 16ft. 
thick, is the only one worked at present. There are other seams 
above and below, but they are much thinner. The proportion of 
metallic iron in the raw stone varies from about 265 to 31°75 per 
cent. The general average may be taken at about 28°5 per cent. 
When calcined the ore yields from 38-0 to 43°5 per cent. of metallic 
iron, or about 40 per cent. on the average. The phosphorus in the 
raw stone varies from 0-4 to 0°8 per cent., averaging about 0°6. 
The sulphur averages 0°12 per cent. The duration of the best 
deposits is estimated at from fifty to sixty years. The quantity of 
ilecler stone is as yet undetermined, but is no doubt very large. 

Blast yp vomcnend 1871 no great change has been made in 
the size, form, or performance of the then best designed blast 
furnaces using the best materials; but much better average results 
have been obtained than those named by Mr. Whitwell in 1878. 
The best performance which has come to my knowledge as regards 
any furnace on Cleveland iron is that obtained by Messrs, Cochrane 
and Co, at their Ormesby Ironworks. One of their furnaces, 90ft. 





high by 23ft. bosh and 10ft. hearth, is producing on the average 
700 tons of pig iron per week. Two others, 90ft. high by 29ft. 
bosh and 10ft. hearth, produce each an average of 825 tons. In 


one particular week no less than 949 tons was obtained from one of 
these furnaces ; which, as regards cubic —. are the largest 
in Cleveland—and perhaps in the world. The effect of the internal 
shape of blast furnaces upon their power of production has lately 
been engaging the consideration of Mr. William Hawdon and Mr. 
Richard ‘eae, of the Newport Ironworks, They propose to 
alter the internal form in such a way that the materials shall be 
sustained in the upper part of the furnace, where they are as yet 
in a solid and open condition ; while lower down the internal form 
will be such that the charge shall be able to descend more freely 
than at present, and shall thus become more permeable to the 
blast. One of the Newport furnaces working on Cleveland iron- 
stone has been altered on this principle, with the result that an 
increase in output of from 30 to 50 per cent. has been obtained, 
— with a higher average grade of iron, and some saving in 
coke. 


Hot-blast stoves. —The increased average output per furnace 
working on Cleveland ironstone, and the | ption of 
fuel—where the best qualities are used—seem to be largely due to 
the higher temperature of blast rendered possible by the adoption 
of fire-brick instead of pipe stoves. In 1871 the only fire-brick 
stoves in the district were those devised by the late Mr. Edward A, 
Cowper, past-president, at the works of Messrs. Cochrane and Co., 
who, acting under the advice of Mr. Charles Cochrane, past- 
president, led the way in this great improvement; those at the 
works of Messrs. William Whitwell and Co., of Thornaby, who 
adopted their own particular type in 1869; and those at Consett, 
which, being erected under the supervision of the late Mr. Thomas 
Whitwell, were of the same kind. At the present time fire-brick 
stoves are almost universal, there being only two works without 
them. At first they were made 28ft. high by 22ft. diameter, and 
two were thought sufficient for one furnace. Now they are made 
60ft. to 80ft. high by 22ft. to 26ft. diameter, and three, four, and 
even five are worked to a furnace. The temperature of the blast 
has risen from an average of 850 deg. Fah. to about 1450deg. Fah. ; 
and the pressure from an average of 34 1b. per square inch to 5} 1b. 
in Cleveland, and 64 1b. in hematite furnaces, and even higher. 

Blowing engines.—Wherever hematite came to be substituted for 
local ores, the furnace gases were found to be of much poorer 
quality, owing mainly to their dilution by the steam from the 
water mechanically and chemically combined in that class of ore. 
Consequently where hematite ore is smelted, steam must now be 
economised, if it be desired to avoid the use of extra fuel at the 
boilers. Inasmuch, also, as all feed-water used in Teeside works is 
pumped from the river at Darlington, and paid for by meter at 3d. 
per one thousand gallons, the saving of water as far as possible is 
a consideration, as well as the saving of fuel. The methods 
which have been recently adopted for economising in blast 
engines are three: namely, feed-heating, condensing, and com- 
pounding. A very complete example of all three methods is 
afforded by the new plant at Messrs, Cochrane and Co.’s works. 
Three non-condensing blast engines exhaust into one common 
main. From this, steam is taken by a fourth engine, which 
exhausts into a surface condenser. The circulating water for the 
condenser is drawn from and returned to the river. From the 
exhaust main a portion of the remaining steam passes into a series 
of Berryman evaporator condensers, in which it is condensed, and 
becomes again available as feed-water. In its condensation it gives 
up its latent heat to the circulating water, which is from the 

lington mains; and from this it distils a sufficient quantity of 
feed-water to make up all waste. The exhaust steam, however, 
would soon heat up the circulating water to its own temperature of 
about 212deg. Fah., and further condensation would thereupon 
cease, were it not for another expedient. The space above the 
circulating water is connected by a pipe with another Berryman 
condenser, cooled by river water, and beyond this with an air 
pump. Thus the Darlington circulating water is under a vacuum, 
and consequently evaporates at a correspondingly low temperature; 
it is therefore able to condense steam at atmospheric pressure, and 
to become itself gradually distilled. In this way, out of the 75,000 
7 per twenty-four hours evaporated by the boilers, only 
2,500 gallons, or say one-sixth of the total, has to be supplied and 
paid for anew. The feed-water thus obtained is forced through a 
series of Edmiston filters to free it from grease and other im- 
purities, then through another Berryman heater, utilising the 
remainder of the steam from the exhaust main, and so into the 
boilers. The pressure in the exhaust main varies from 2 1b. or 
3 lb. below to 2 1b. or 3 1b. above the atmosphere. The tempera- 
ture of the feed as it enters the pumps is 110 deg. Fah., and as it 
enters the boilers 210 deg. Fah. 

Another application of compounding and condensing to blast- 
engines is that recently carried out at Sir B. Samuelson and Co.’s 
works by Mr. T. Westgarth, under the direction of Messrs. 
Hawdon and Howson. Of four non-condensing blowing engines of 
usual construction, one remains untouched ; a second has had a jet 
condenser and air-pump fitted ; the third and fourth have been com- 
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ded by the addition of extra cylinders, and have had similar 





condensers added. The condensing water is separately pumped from 
and returned to the river, a water tower intervening. The amount 


of economy obtained has not yet been accurately determined ; but 
Mr. Westgarth claims that one boiler in six has been dispensed 
with, Without'diminishing the output of pig iron, and without 
using any fuel specially for evaporation. At the Skinningrove 
Ironworks two blowing engines work together, forming one 
compound jet-cendeaning eees but they can be used separately 
if necessary. Messrs. W. Whitwell and Co. have a simple jet- 
condensing blowing engine, and there is one with a Morton’s 
ejector at the Cargo Fleet Ironworks, All others in the district 
are simple non-condensing engines. 

Boilers. — As regards blast-furnace boilers, in 1871 they were 
almost exclusively of the plain cylindrical type, 80ft. long by 4ft. 
to 5ft. diameter, and rigidly supported. These were found tostrain 
themselves at every change of temperature, and to be far from 
safe. In some cases they were cut in two in the middle of their 
length, and connected by a short pipe. In others they were hung 
on volute springs on the plan suggested by the author. The 
elephant type first introduced by Mr. Charles Wood was sub- 
stituted at the Tees Ironworks, and also to some extent at the 
Thornaby Works, with good results. The Howard boilers at the 
Lackenby Works were found unsafe, and others of the Lancashire 
type were substituted. Messrs. Cochrane and Co. still work 

t’s boilers, and have done so for eighteen years ; but their use 
bas not extended further, Only the purest water can be used; 
they are expensive to keep up, and require extra attention on 
account of the fluctuations due to the small body of water contained 
in the tubes. They also uire some coal to be always burning 
as a wick for keeping alight the entering gases. The favourite 
boiler for furnace plants is now the three-flued Beeley boiler, which 
is a simple, compact, and efficient steam raiser. In boilers of all 
kinds the material used, the mode of construction and mounting, 
and the fittings have been greatly improved during the last twenty 

ears, 

, Comparison with American blast furnaces.—On the occasion of the 
visit of the members of the Iron and Steel Institute to America in 
1890, most engineers and ironmasters from this district were deeply 
impressed by the enormous outputs obtained per furnace at some 
of the American smelting works. This was found to be due ina 
large measure to the use of exceedingly rich ores; but that did not 
altogether account for the observed results. Mr. James Gayley, 
one of Mr. Carnegie’s managers, has since published the perform- 
ance of the Edgar Thomson furnace “‘1” during January, 1892. 
This furnace is 90ft. high by 21ft. bosh and 12ft. hearth, and has a 
capacity of about 23,000 cubic feet. The make during the month 
was 12,706 tons, the average yield of the ore 61 per cent., the fuel 
consumption 1700 lb., or about 15 cwt, per ton of pig iron, the 
best week’s work 3005 tons, the best day’s work 511 tons, the tem- 
perature of blast 1200 deg. Fah., and the pressure 104 lb. per square 
inch. The volume of air delivered by the blowing engine was 
27,000 cubic feet per minute, which is 1175 cubic feet per 1000 
cubic feet capacity, or from three to four and a-half times what is 
usual in Cleveland. As regards the advantage obtained by richer 
ore, that is clearly unattainable here if local ores only are used. As 
regards difference in practice, the most noteworthy thing is the 
enormously greater quantity of air passed through the American 
furnace than is customary here, and the higher pressure of blast 
which has to be maintained for enabling it to penetrate the charge. 
The circumstance that the maximum American output exceeds the 
Cleveland maximum in about the same proportion as the air passed 
through per 1000 cubic feet of capacity seems in some measure to 
explain these wonderful results. Although the American 
practice of forcing furnaces, with the consequent rapid destruc- 
tion of linings, has not found favour generally in Cleveland, 
still it has raised much discussion and indicated various lines 
of progress for the future. In America great stress is 
laid upon large blowing power, and upon blowing every furnace 
from a separate engine or engines, independently of any others. 
The quantity of air entering a furnace is regulated by the number 
of revolutions per minute which the engines make, without regard 
to the blast pressure obtained. The engines are indeed used as 
air meters as well as air pumps. Each one is provided with a 
governor, which keeps it approximately at a uniform speed, how- 
ever much the resistance may vary. An ingenious centrifugal 
speed recorder by Mr. Edward Brown, of Philadelphia, is employed 
as a check, and has since been introduced here by Messrs. William 
Whitwell and Co. One of Messrs. Cochrane and Co.’s furnaces, 
which has just been re-lined, lasted eighteen years, and served for 
500,000 tons of pig iron. The American highly-forced furnaces 
require re-lining in two or three years, which would scarcely admit 
of such a production as this per eos a 

Slag disposal.—in 1871 little had been done in the way of 
utilising any of the slag made in Cleveland, which now amounts to 
3? million tons annually. Various unsightly mountains were being 
piled up on land dearly purchased for the purpose. By means 
of Mr. anions plant, which is being extensively adopted, the 
removal and loading of the eo goes on continuously and auto- 
matically at a cost of about 13d. per ton of slag removed, or 2°8d. 
per ton of pigiron. Slag wool, with the invention of which Mr. 
Charles Wood’s name has always been associated, is still manu- 
factured under his supervision at Messrs. Wilsons, Pease, and Co.’s 
works on a considerable scale. It is produced by blowing jets of 
steam across fine streams of molten slag as they issue from the 
furnace. The total quantity produced at the Tees Ironworks 
exceeds 1000 tons per annum. 

Paving blocks.—About twenty years ago it was discovered by 
Mr. Woodward that blast-furnace slag run into aniron mould and 
then annealed would make an exceedingly hard and tough block 
suitable fer road paving, and much cheaper than setts of granite or 
other natural stone. e manufacture of these blocks isnow carried 
on at three of the Cleveland smelting works, by the Tees Scoriw 
Brick Company, and has become one of the staple industries of the 
district. Some only of the slag as it comes from the furnace is of 
suitable quality; and therefore the selected produce of five 
furnaces is required to produce a daily average of about 10,000 
blocks. The total produce of the district is at present about 
100,000 blocks per week, of a value of about 13s. per ton, or 75s. 
per 1000 blocks of ordinary size. The process of manufacture is 
as follows :—The slag, when coming from the furnace of suitable 
quality, is run into a bogie ladle. From this it is poured into cast 
iron moulds secured to the periphery of a horizontal wheel. Each 
mould has a hinged bottom. The wheel is slowly rotated, and the 
bott of the Ids are rel d in i The blocks, 
molten inside but chilled and solid at the surface, drop upon a soft 
bed of granulated slag, and are quickly removed and stacked in 
an annealing stove. en full, the doors of the stove are closed, 
and the blocks are allowed to anneal themselves without any 
extraneous heat. In about eight hours the doors are opened, and 
the blocks gradually withdrawn. They are then fit for use. 
Without annealing they would soon crumble to pieces from inter- 
nal stresses. e waste, owing to unsuitable slag and other 
difficulties, averages 30 per cent. of those cast. About twenty 
different sizes and shapes are made to suit customers’ requirements. 
The blocks are in great demand for street paving, not only locally, 
but also in many foreign towns where they can be cheaply con- 
veyed by water. They find their way even to Canada. The cost 
of paving with them, exclusive of labour and freight, varies from 
2s. to 3s. 7d. per square yard. 

(To be continued.) 











NAvaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: Frederick W. 
Wells, to the Victory, for the Barrosa, and Walter J. Featherston, 
to the Pembroke, for the Circe, to date May 7th; William F. 
Stewart, to the Sandfly, to date June Ist; Edwin J. Austen, to 
the Widgeon, to date June 10th; Edwin C. Carnt, to the Victory, 
additional, for drawing office, to date June 23rd ; and John E. 
Johnson, to the Pembroke, for the Gossamer, to date July 1st 





James E. D. Graham, to the Hydra, and William J. Brown, to the 
Charybdis, to date July 28th, 
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Fig. i—-GENERAL PLAN OF MACHINERY AND PLANT IN THE INTRAMURAL RAILWAY POWER STATION 


ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
Cuicaco, JuNE 30TH, 1893. 

On referring to the plans of Jackson Park published 
upon page 376 of your issue of the 28th of October, 
1892, your readers will be able to note the course of 
the Intramural Railway. This is an elevated railway 
worked solely by electricity, and resembles the Liverpool 
Railway to a great extent. I am now ina position to 
describe the power station of this railway, and by the 
courtesy of Mr. B. J. Arnold, consulting engineer of the 
General Electric Company, I am able to send plans and 
elevations of the station, showing the general arrange- 
ment of the plant. In order to give a good idea of the 
various types of engines and dynamos installed in the 
building, I have had three special photographs made, so 
that I believe a person who is unable to personally visit 
the Exhibition will have a fair general idea of the power 
station, which is at the extreme south-east corner of 
Jackson Park. The road was constructed by the Western 
Dummy Railroad Company, and on completion was 
handed over to the Columbian Intramural Railway 
Company for operation, and Messrs. Remington and Co. 
built the superstructure of the line, which consists of 
three and a-half miles of double-track, and also the 
stations. The officers of the Columbian Intramural 
Railway are: President, B. E. Sunny; secretary, E. C. 
Ward; general manager, W. E. Baker; and the 
engineering staff consists of Messrs. R. J. Sloan, 
G. K. Wheeler, and B. J. Arnold, consulting engi- 
neers; Mr. G. P. Matlack, chief engineer; and Mr. 
C. H. Macloskie, electrical engineer. The Power-station 
Building is distant about 200ft. from the lake, and about 
100ft. from the main oil tanks and the pumping station 
which supply the whole of the steam plant in the Exhi- 
bition grounds with liquid fuel brought through a pipe line 





from the oil wells of Ohio. In Fig. 1 above, I give a 
plan of the building showing the general arrangement, 
but at the time of my visit, June 28th, much work still 
remained to be done. The building itself is constructed 
of wood framing covered with staff, except the wall at the 
back near the boilers and the chimney, which is built of 
brick. The timbers have been cut as little as possible, so 
that they may be of use after the Exhibition is over. In 
Fig. 2, page 118, I give a cross section and also a longitu- 
dinal section of the station, from which the general arrange- 
ments will be gathered. The building consists of the main 
structure for the steam engines and dynamos, and of an 
annexe for the boilers; the former is 140ft. long by 80ft. 
wide, and 25ft. high from floor line to the lower side of 
the trusses ; the floor itself is 10ft. above the ground line, 
and the basement is used as store-rooms and offices. The 
roof of the engine-house is carried upon wooden trusses, 
having a span of 80ft., and spaced at distances of 15ft. 
from centre to centre, and supported at each end by pine 
posts, 12in. by 12in., which are themselves carried upon 


a base formed of timber, 8in. by 8in., resting upon a | 


double layer of planks 12in. by 4in., the two layers being 
laid with the planks at right angles to one another. The 
roof of the engine-house consists of corrugated galvanised 
iron fixed upon pine matchboarding. The roof of 
the boiler-house is nearly flat, and of a form very 
common in Chicago. It is supported upon eight 
trusses, each consisting of a wooden beam stiffened by 
two cast iron struts and tie bars. The actual roof 
covering consists of three layers of tarred roofing paper 
covered with tar and gravel. The framing of the walls of the 
whole building is covered with grooved pine lathing, and 
coated inside and out with diamond plaster, which dries 
hard, smooth, and white. The method of forming the 
foundations is of interest. It must be borne in mind 
that the whole of Jackson Park is somewhat like a sea 
shore ; there is a great depth of very loose sand, and it 





resembles the site upon which the Amsterdam Exhibition 
| was built. Under these circumstances it is probable that 
piling is far the best for permanent structures, but the 
| expense would have been very serious. It was therefore 
| decided to exeavate the sand to a depth of 3ft. 6in., which 
| is below the frost line. At this depth a flat surface was 
| obtained of such a nature that if a hole were dug it would 
| be speedily filled with sand and water. Upon this bed 

were laid two layers of hemlock planks, 12in. by 3in., 
| placed at right angles to one another, and thoroughly 
| well spiked together. This formed a kind of platform 
which supported the whole superstructure. Upon this 
planking a concrete block, 130ft. long by 60ft. wide and 
3ft. deep was built. The concrete consisted of one part 
of Portland cement and four parts of sand obtained at the 
site, and four parts of broken limestone, thoroughly well 
mixed, and rammed in position. As will be seen from 
the section, page 115, the upper surface of this block 
is level with the original ground line, and I under- 
stand that the total load upon the subsoil is 700 1b. 
per square foot. No special tests were made upon the 
site itself, as the whole soil upon which Chicago is built 
is of the same nature, and sufficient data had been already 
obtained for architects’ practice in building the fourteen 
and fifteen-storey buildings which are here so common. 
Recent tests made by the surveyors have shown that 
after all the plant was in position there was no visible 
settlement of the foundations. Upon the top of the large 
concrete blocks are built the foundations for the separate 
engines. These blocks are 10ft. high, made of brick set in 
cement mortar consisting of one part of American Port- 
land cement to three parts of sand. The separate weights 
have been well distributed over the foundations; the 
largest engine is placed in the centre, and of the next two 
one is placed at each end. The flooring in the engine- 
house is level with the top of the brick foundations, and 
when the basement is completed visitors will be able to 
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COMPOUND REYNOLDS-CORLISS ENGINE AND DYNAMO, CHICAGO EXHIBITION 





Fig. 4—COMPOUND ENGINE AND 


walk through and see the boilers and condensing plant. 
Upon page 114 is given a sectional elevation of the 
foundations for the largest engine, which does not require 
further explanation. The finished flooring is not as yet 
in position, but will be ready in July. Keferring now to the 
plans and sections Figs. 2 and 8, pages 114, 115, the oil is 
pumped by the small plant shown near the boilers from 
the tanks of the Exhibition Company, and is brought 
through pipes 2in. diameter laid underground. The 
pumps produce a constant pressure at the burners in the 
boilers of 5 lb. per square inch, and the fuel oil installa- 
tion was supplied by the National Supply Company of 
Chicago. Several types of burners are now being used, 
and trials of relative efficiency are to be made later on, 
but it is too early to give any details. The carriage of 
coals to the boilers in the Exhibition would have been a 
very serious difficulty, which is entirely obviated by the 
use of oil. 

Ten Babcock and Wilcox water-tube boilers are used. 
These have a nominal capacity of 8000-horse power, but 
with condensing engines will give about 5000-horse power. 
All the gases from the boilers discharge into one common 
flue, and by means of dampers can be allowed to pass 
either directly to the chimney or to the ends of the flue, 
returning to the chimney through two of Green's econo- 
misers placed at each side of the main shaft. This feed- 
heating plant was built by the Fuel Economiser Company 


‘ of Matteawan, N.Y. I aminformed that the temperature 


at the base of the chimney was only 200 deg. Fah. when 
recently tested. The steam from each boiler passes 
through a pipe Tin. diameter, into a pipe 14in. diameter, 
which is merely a straight length across all the boilers. 
No attempt has been made to use the ring system of 
mains. Steam pipes 10in. diameter are led off the 14in. 
pipe for each of the steam engines. Only one steam 
valve is provided in the 14in. pipe, and this is at the 
middle of its length, so that if an accident occurred to this 
pipe close to the main valve, five boilers would be 
rendered useless. The steam pipes, 10in. diameter, are 
carried downwards, and run underneath the floor to points 
near the engines, whence branch pipes are led to the 
engines and pumps. The whole of the pipes are sup- 
ported from the boilers and from the ground, as it was 
not thought advisable to make attachments to the 
building for this purpose. All the valves are provided 


with gun-metal seats supplied by the Chapman Valve | 


Company. 


The largest engine is placed, as previously stated, in | 


the middle of the engine-house. I had a special photo- 
graph taken of this engine and dynamo on June 20th, 
and this is reproduced in Fig. 4. 


engine is a very fine specimen of the cross-compound 
Reynolds-Corliss type, and was built by the E. P. Allis 
Company, of Milwaukee, Wisconsin. I have already 
described some of the engines built by this firm and 
exhibited in the Machinery Hall, so that it will not be 
necessary to enter into detail here. The cylinders are 
respectively 82in. and 62in. diameter by 60in. stroke, and 
it will be seen from the plan that the high-pressure 
engine is at one end of the main shaft, and the low-pres- 
sure engine at the other, while the fly-wheel and dynamo 
are placed between them. The fly-wheel is 25ft. diameter 
by 24in. wide. The engine is capable of developing 
2250-horse power when worked condensing, and will run 
at eighty revolutions per minute. The whole design of 
this _— recalls that of the Helios Company’s exhibit at 
the Frankfort Exhibition. Such combinations, of course, 


At that time the | 
dynamo was not completed, and it will be observed that | 
there are no brushes upon the commutator, and that one | 
of the brush carriers is resting upon the shaft. This | 
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be somewhat difficult to obtain a high load factor for 
lighting work. Here, however, the work is that of sup- 
plying current to an electric railway, so that the load is 
much more nearly constant and spread over a longer 
period. The main shaft of the engine is 24in. diameter 
by 80ft. long, and weighs 55 tons. It was brought 


from the works at Milwaukee upon a_specially- | 


constructed car furnished by the Chicago and North- 
Western Railway Company. The dynamo is capable 
of giving out 1500 kilowatts, and is a multipolar 
machine, built by the General Electric Company, and 
we may state at once that all the dynamos in the station 
are built by the same great corporation. The armature 





1500-KILOWATT MULTIPOLAR DYNAMO 


fixed the sheet iron core-plates. These*plates have dove- 
tails d—Fig. 5—upon the inner edge, which fit into 
g i$ 8 

upon the carrier. The 

exterior of the core is 

provided with deep 

grooves c, in which are 

, ee which constitute the 

Yi Ys , windings; two bars, each 

Wb ~- —__—Ifin. by }in. wide, are 
Fig. 5—1500-K.W. Armature Section placed in each groove, 


corresponding spaces 1 
—— as 
an 
iy] | -fe 
A \ 
8 
placed the copper bars 
and well insulated from each other and from the 








Fig. 6—500-KILOWATT MACHINE, 


of this dynamo is 14ft. diameter, and was built up in 
position, as the Allis Company had no means of dealing 
with such a large piece of work, and it would have been 
almost impossible to transport it to the Exhibition if it 
had been built at Milwaukee. The total weight of the 
revolving mass, consisting of shaft, fly-wheel, and 
armature, is stated to be 200 tons. The drum or core of 


INTRAMURAL POWER STATION 


core itself; the armature is, of course, drum-wound. 
There are twelve field magnets, which are compound- 
wound; the construction of the cast iron frame and 
method of securing the cores of the magnets has already 
been described. Upon the commutator will be arranged 
twelve groups of brushes, six in each group; all are of 
carbon, and the brush-carrier itself passes through a 


take up a very large amount of floor space, and it must | the armature was made at Milwaukee, and upon it are | hollow square sleeve of boxwood which acts as insulation. 
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inferior, and unprofitable. The matters dealt with in | Figs. land 2, for canting the topsaw pulleytogive the saw more 
Rothamsted memoirs are so wide-reaching as to be indispens- | or less tension on the tooth edge. There is also a cross-line 
able to all in any way connected with agriculture, whilst | movement to make the saw run in any position on the wheel. 
some are of absorbing interest to chemists, physiologists, | The feed motion is driven by variable friction discs, and can 
meteorologists, statisticians and economists, and others of | be set to saw logs up to 5ft. diameter, at from nothing to 
paramount importance to thesanitary engineer. When, too, | forty lineal feet per minute. This feed gear is seen in the 
it is remembered that the whole of this work has been con- | perspective view, Fig. 4 below, and the position of the driven 
ducted entirely at the private expense of Sir John Lawes, | roller on the discs is controlled from above by a hand lever 
who, moreover, has founded and liberally endowed the Lawes | near that which moves the belt, and also that which throws 
Agricultural Trust to insure the continuation of the experi- | the feed into or out of gear, or gives a quick return motion, 
ments after his death, whilst Dr. Gilbert has devoted the | this being done by a paper roll running between two friction 
whole of his life to these investigations, it is not difficult to 
realise the fervour and sincerity of the oration accorded to 
Sir John Lawes and Dr. Gilbert when at the celebration of the 
jubilee of the Rothamsted experiments on Saturday last, 
they were the recipients of innumerable congratulatory 
addresses from learned bodies, both British and foreign, 
and were presented—Sir John with his portrait, Dr. 
Gilbert with a silver salver; whilst a granite memorial, erected 
in front of the Rothamsted Laboratory, and bearing the 
inscription, “‘To commemorate the completion of fifty years 
of continuous experiments in agriculture, conducted at 
Rothamsted by Sir John Bennet Lawes and Joseph Henry 
Gilbert, a.p. MDCCCXCIII.,” was dedicated by the Right 
Hon. Herbert Gardner, M.P. The proceedings on Saturday 
were the result of a movement initiated by the Prince of 
Wales, who, in March last, set on foot the Rothamsted 
Jubilee Fund, which has provided the memorial and gifts 
just enumerated, and the accompanying addresses from the 
subscribers to the fund, to Sir John and Dr. Gilbert, signed 
by the Prince of Wales, and presented by the Duke of 
Westminster. Amongst the other addresses, the Duke of 
Devonshire presented those from the Royal Agricultural 
Society; Dr. Michael Foster, from the Royal Society; Dr. 
Armstrong, from the Chemical Society; Professor Stewart, 
from the Linnean Society; Professor Kinch, from the Ciren- 
cester College; whilst two were presented from French 
Agricultural Societies, and congratulatory messages arrived 
from the United States and Canada. Commendatory and 
congratulatory speeches were made with each presentation ; 
and after graceful replies from Sir John and Dr. Gilbert, the 
brilliant and agreeable proceedings, appropriately conducted 
in the open, were terminated by the usual votes of thanks. 











A LARGE LOG BAND SAW. 


By the engravings above and on page 120 we illustrate a 
a very large band saw recently put to work in the saw mills 








SAW, WITH EIGHT-FEET WHEELS—DETAILS 
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being that to which the rack is connected.— The frame is 
made of steel, “‘ girder" section. There is a patent “off-set” 
motion to the carriage, which, by connected cams at the two 
ends, moves the tables on its axles, so that when running 
back the timber is entirely clear of the saw. The machine is 
provided with five uprights or brackets, to which the dogs 
for gripping the timber are attached. These uprights can be 
set forward simultaneously, or each or any of them can be 
set up separately, so that in sawing crooked timber each 
upright can be set dead to the stick, and then the whole set 
forward simultaneously as much as may be required. The 


and joinery of Messrs. Illingworth and Co., Leeds, by Messrs. 
J. Sagar and Co. Itis intended for rapid work, chiefly on 
large squared timber. It carries saws up to 9in. in width on 
pulleys 8ft. in diameter, the lower one being the driver, and | 
being made very heavy, contrary to usual practice, and acting | 
as a fly-wheel. This bottom pulley is cast iron, and designed | 
with splayed spokes to withstand side strain when cutting, 
and to allow for unequal contraction in cooling. The top 
pulley is a built-up wheel of iron and steel with staggered 
spokes. The top and bottom pulley shafts are steel, Gin. in 
diameter in the centre, and they are carried in pivoted bear- 
ings as shown in detail in Figs. 1, 2,and3. The speed of saw is | 
6500ft. per minute. The tension arrangement is patented, 
and is made very sensitive, the levers resting on steel knife | 
edge bearings as shown. There is also provision, as seen at | 


| with other machines in which these friction rollers have been 


Fig. 4—EIGHT-FEET LOG BAND SAW.—FEED GEAR 


rolls. The action appears to be quite certain, and experience | set-up motion acts very exactly, the workman knowing to 
jzin. how much he has set the log forward. This is done by 
used has not shown any deficiency in this respect. The | means of a ratchet lever which works between stops on a 
saws at present running on the machine are No. 16 gauge, | quadrant, each stroke of the lever giving fsin. move of the 
and the waste of wood over each cut is a shade over yin. | table. In —s the log forward it does not slide on the 
The saw pulleys have no flexible covering of any kind. The | same surface as the uprights. There is an arrangement by 
saws are working directly in connection with the metal face. | means of which the whole of the uprights can be quickly 
A scraper is provided to clear the bottom saw pulley of any | returned to the back of the table. The rails on which the 
sawdust or other material which may adhere to it. The | carriage runs are planed. The setting-up gearing for the 
bearings are of great length, and lined with anti-friction | uprights is made of steel. The return motion of carriage 
metal. They are on the ball-and-socket principle. The saw may be arranged at any required speed up to 150ft. per 
guides are so constructed that the last board of the log need | minute. There are several points in this machine which 
not be more than Ijin. thick. The carriage and table is | make it specially worthy of notice, as will be seen from the 
made almost entirely of steel and iron, the only timber in it ' engravings. We recently saw it at work cutting twenty-two 
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HAMMOND-WILLIAMS COMPOUND VERTICAL ENGINE AND DYNAMO—CHICAGO EXHIBITION 





THE LAKE ERIE ENGINEERING COMPANY, ENGINEERS 


(For description see page 112) 











Fig. 7—-COMPOUND VERTICAL ENGINE ON THE INTRAMURAL RAILWAY AND 650-KILOWATT DYNAMO 








African mahogany logs into slabs, and giving a good surface 
at the rate of 15ft. per minute. A lower rate, however, 
becomes necessary when nearing the centre of some of these 
logs, where the wood is very woolly or stringy, and the saw 
likely torun. There is plenty of room for the ready removal 
of the slab cut off, and for the examination of the surface 
opened out. We believe this is the largest band-saw at work 
in this country. The total weight of the whole of the 
machine and its parts is over twenty tons. 








SINKING AND DRIVING IN WATER - BEARING 
STRATA WITH THE AID OF CONGELATION. 
Tue Poetch method of freezing water-bearing measures 
and quicksand comprises the putting down of tubes into the 
soil to be frozen, a of causing to pass through them air or 
a liquid cooled down below freezing point. The former, how- 
ever, has the disadvantage of low efficiency, and the latter of 
being necessarily incongelable. At the temperature at which it 
is made to circulate through the tubes it causes much trouble 
if the slightest crack in the tubes or want of tightness in the 
joints permits the liquid to escape into the soil and commu- 

nicate thereto its incongealability. 
To avoid these difficulties, M. A. Gobert, Ingéniew 
Honoraire des Mines, of Brussels, who has put down some 
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shafts in water-bearing strata at the Lens Colliery in the 
north of France, substitutes for the incongelable liquid, 
cooled down below freezing point, liquid ammonia, anhydrous 
or nearly so, which is sent into the tubes at a temperature 
above freezing point. The liquid ammonia vaporises in the 
tubes, producing an intense cold, which freezes the water- 
bearing measures or quicksand outside. 

The same ammonia is used indefinitely, being made to cir- 
culate savagh the tubes by a forcing and compressing pump, 
which therefore constitutes with the tubes a complete refri- 
gerator, thus leading to a considerable saving in plant; and 
the cold produced is more intense than that obtained with an 
incongelable liquid cooled down below freezing point. 

A great advantage claimed for this nated is that the 
pressure inside the tubes can be varied so as to slightly exceed 


| 
that of the outside pressure due to the height of theliquid| By working with a temperature of — 32 deg. C., the pres- 
| sure of the gas is equal to that of the atmosphere, and there 


column. It has been found by experiment that a tempera- 
ture of - 35 deg. C. corresponds with a pressure of 0:9 


| 0 


COLD IRON PILE 


HEAD SAW 


atm sphere; - 32 deg. C. with the atmospheric pressure ; 
— 30 deg. C. with 1:15 atmosphere: —25 deg. C. with 1:46 
atmosphere, and — 20 deg. C. with 1-84 atmosphere. 











is, it is claimed, no fear, even in the event of a crack or want 
of tightness in the joints, of the ammonia oozing out into 
the soil. Asit is easy to ascertain the level of the water 
round the tubes, the pressure inside them can be regulated in 
accordance. 

The tubes are closed at the bottom and have two necks at 
the top, one for receiving the pipe which introduces the 
liquid ammonia, and the other that by which the gas is taken 
off to be again condensed into liquid. The joints have 
hitherto been made by screwing one length of tube into 
another—a practice which fails to secure tight joints, and 
also weakens the tube at the joint, so that they often break 
off there, when withdrawn from the soil after having served 
their purpose. 

To obviate these defects, M. Gobert has devised. the two 
forms of joint shown in the annexed sections. The ends of 
the tube lengths are threaded internally, so as to be screwed 
upon an internal ring, thus preserving almost the full thick- 
ness of metal, while at the same time leaving the outer 
surface uniform for easy withdrawal. The ends of the tubes 
are turned, not perpendicular to the sides, but bevelled or 
hollow curved like the gland of a stuffing-box; and for the 
larger sizes of tubes a flange of dovetail section is formed on 
the joint-ring. The effect of this arrangement is to produce 
two grooves, of internal dovetail section, between the dovetail 
flange of the ring and the ends of the tube lengths, to 
receive lead or other washers, which are compressed tightly 
by the screwing up, thus forming a perfectly tight joint. For 
the smaller sizes of tubes, the flange of the joint ring is 
dispensed with, the ends of the tubes, however, being turned 
with a bevel, or convex or concave bevel surface, thus forming 
a single dovetail groove for receiving the lead or other washer. 








MACHINE FOR CUTTING OFF HEADS OF IRON 
PILES. 

ANOTHER advance in sawing cold metals has been made in 
connection with the piles for Dover Pier, now in the course 
of construction by Messrs. Head, Wrightson, and Co., 
Thornaby. The machine, of which we give an illustration, is 
one designed for the above firm by Messrs. Isaac Hill and 
Son, Derby, and is built to suit the peculiar requirements of 
the undertaking. It is necessary, in the first place, that the 
tops of the piles should be cut off square, and all to the 
same level. 

The machine is attached to each separate pile to be cut by 
a belt or clamp, adjusted to the pile by means of setting-up 
screws. On this belt or clamp the machine swivels to any 
required position, and is then locked. The saw travels 
towards the centre of the pile, and cuts one-third part away 
at each operation, so that each pile requires three cuts to 
level the top of it. It is built for manual power, and is 
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THE ZELL WATER-TUBE BOILER, CHICAGO EXHIBITION 
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provided with fly-wheels and double handles, also with lifting 
bar for removal from place to place. 

The machine illustrated was selected from designs asked | 
for by the contractors. The teeth of the saws are sharpened 
by Hill’s patent automatic sharpener, a most useful tool, of 
which great numbers are in use. Our illustration shows the 
main features of this. 


Worlds Columbian Exposition 
700 HP Boilers Fig./ 
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This seems to be a curiously bad arrangement. A cast iron | in the boxes. This connection appears deficient in area; 
bearing plate shaped to under surface of drum delivers the near the top row we find the flow from 96 generator tubes 
pressure to the brickwork. At the front end the water leg | 4in. diameter passing up through only eight tubes, also of 4in. 
rests on rollers and » machined cast iron bearing plate, so as | diameter. The escape of steam and the flow of the water 
to give freedom for expansion. This bearing plate is inclined | must be here seriously throttled. 

parallel to the tubes. It would seem that a horizontal plate | The main steam valve is mounted on the top drum, as are 
would be more suitable, as the inclined support throws a back | 











THE ZELL BOILER AT THE CHICAGO 
EXHIBITION. 














| thrust on the bearing at the rear water leg, and besides | 

necessitates the lifting against gravity of the whole front half it] 

of the total weight whenever expansion occurs. q 
#H u 


Or the Zell boiler there are placed in the Exhibition seven 
boilers rated at 350-horse power each, and two others rated at 
200-horse power each, making in all 2850-horse power. The | 
boiler is made by the firm of Campbell and Zell, at Locust 
Point, Baltimore. Fig. 1 is a longitudinal section, Fig.2 a| ---- 
front elevation, and Fig. 3 a rear elevation of a pair of 350- 
horse power boilers, the latter two drawings having the front 
plates and back wall removed to show the tubes, &c. The 
section shows an ordinary firebar grate for solid fuel, but at | 
the Exhibition this is removed, and crude oil is burnt by help 
of burners supplied by the Chicago National Supply Company. 
The brick or “tile” partitions run transversely across the 
tubes, so that the flame and hot gases first ascend, are then | 
drawn downwards, and once more ascend to escape to the 
chimney through the breach seen in the section placed at a | 
level above that ofthe back end of the waterdrum. The flow | 
of mixed water and steam is delivered into the front end of the 
water drums, of which there are three in each boiler, each 2ft. 
6in. diameter, and 21ft. long. The feed is supplied to the back | 
end of these drums, and the water level is kept up to two- | 
thirds or three-quarters of the drum diameter at its front 
end. As these drums slope at the same inclination as the 
tubes, nearly the whole of their volume is filled with water, 
leaving only a small steam space in the top front corner. 
Here the separation of water and steam occurs, the steam | 
rising into the header boxes for the two rows of tubes which | 
lie horizontally above this drum. These tubes are super- | 
heaters, or more probably in actual action heaters which 
evaporate the priming water and dry the steam. They 
deliver the steam to the steam drum, which is 3ft. Yin. in 
diameter, and 24ft. long, and which is placed transversely 
across the back ends of the water drums and at a level Tit. | 
above them. This steam drum is connected to the rear end 
of each water drum by a 4in. external diameter wrought iron 
tube placed inside a cast iron flanged pipe. In the pair of | 
350-horse power boilers set together in one battery, the steam | : 
drum stretches over both boilers, and it is thus supported by | ; 
six of these cast iron pipes. The object of enclosing the 4in. | : 
wrought iron tubes in the cast iron pipes is twofold: firstly, | |! 
to avoid any of the load being transmitted through the/| ; 
wrought iron tubes and their joints; and in the second) j 
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place, to protect these latter from being played over by the 
hot gases. These tubes are filled with water to near their | 
upper ends, but their top-joints with the steam drum are in 
steam alone, and therefore require this protection from con- | 
tact with the hot gases. The mud drum at the foot of the | 
rear water leg is 1ft. in diameter, and is not continuous over | 
the two boilers as is the steam drum. | 
The generator tubes are of wrought iron, 4in. outside | 
diameter, and 18ft. long inside the headers. In the 350- 
horse power boiler there are 224 of these below the water| The water leg of the Zell boiler is made up of similar 
drums, besides 28 horizontal superheating tubes overhead | sections or boxes, illustrated in Fig. 4. Each box takes the 
15ft. Sin. long. In the 200-horse power boiler, 120 of the | ends of four tubes, and opposite these ends in pairs are two 
generating tubes, of the same dimensions, are provided, along | hand holes of oblong shape. These hand holes have inside- 
with a corresponding number of superheating tubes. jointed corners—the joint surfaces being milled—and the 





Fig.3 


The back water leg rests on the mud drum directly and | bolts are dovetailed in the metal of the covers, and do not 
pass through it. The boxes are connected with each other 
vertically by short lengths of 4in. wrought iron tube, which 
are roller expanded into the holes drilled for their reception 


solely, and thus the whole weight of the steam drum and 
more than half the weight of the rest of the boiler is trans- 
mitted to the foundation through this mud drum transversely. 
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FIC.4 
also the safety valves. On the 350-horse power boiler two 
4tin. safety valves are provided; on the 200-horse power 
boiler one valve only 54in. diameter. 








BekMuDA.—From a report just issued by the Colonial Secretary 
of ‘‘ the still vexed Bermoothes,” it is satisfactory to tind that the 
settlement isin a prosperous condition. We must not expect a 
great deal in the way of expenditure on public works in so compara- 
tively small a dependency, but an increase of over eleven hundred 
pounds has been incurred in the matter of roads. With the excep- 
tion of one thousand pounds, the amount of the original liability of 
the causeway debentures of nearly twenty thousand pounds has 
been refunded, while fourteen thousand pounds has been spent in 
the construction of a new Government house. As regards future 
undertakings of a public character, intended for the general 
improvement and benefit of the Colony, the local Legislature has 
lately authorised the Government to borrow forty thousand pounds 
in connection with a proposed improvement of certain of the West 
End ship channels, leading into Hamilton Harbour. It is proposed 
to raise the money either in the settlement or at home, and to 
make provision for the creation of asinking fund by the investment 
of an annual sum of a thousand pounds, the first instalment to 
become payable in London three and a-half years from the date of 
the issue of the stock. The importance—in fact it may be stated, 
the necessity—for improving the local navigation may be inferred 
from the circumstance that so soon as the contract for deepening 
the channels is concluded, the facilities for communication with the 
United States will be greatly enhanced. Directly this public 
work is fairly launched, the company whose ships now ply 
between New York and the Colony have given the Government 
to understand that they intend to have a steamer built which 
will be able to perform the voyage between the ports in forty-five 
nours, instead of seventy as at present. One of the results of this 
accelerated intercommunication will be to considerably increase the 
popularity of Bermuda as a winterresort. At present the greatest 
drawback is the time occupied in the voyage to and from New York, 
and the unpleasantness of the passage in comparatively small 
steamers in the winter months. ft is also reasonably anticipated 
that, when the channel improvements are completed, a direct com- 
munication may be established between the Colony and the mother 
country—at any rate in the winter season. Such an established 
route would not only be advantageous to our settlement, but to 
many people of delicate constitution, to whom the English climate 
in winter is exceedingly trying. The author of the report states 
that, in his opinion, the climate of Bermuda would prove more 
beneficial to invalids than that of the Madeiras. The cause of the 
prosperity of last year indicated by the revenue returns, accord- 
ing to the same authority, is due to the increasing popularity of the 
islands among the inhabitants of North America, together with 
the recent tariff legislation in the States, which appears to induce 
the citizens of that country—when visiting such places as Bermuda 
—to take the opportunity of replenishing their wardrobes. The 
general condition of the Colony may be summed up in the words 
of the report: that while on the one hand there is little realised 
wealth, on the other there is no practical poverty in it. 
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RAILWAY MATTERS. 


Tur receipts from the New South Wales Government 
railways and tramways show a net profit for the year of 
£1, 250,000. 

Tur Tunisians are greatly exercised in their minds 
that the convention has not been voted for their new system of 
railways. Great indignation has been expressed, and it has been 
jetermined to organise public meetings and send delegates to 
Paris. 

Tur Japanese railways lave 206 locomotives, of which 
900 are of English construction, four of German, and two of 
‘American. The variety of design is already very great, there 
being no less than twenty-four classes in these 206 engines, or an 
average of less than ten locomotives to a class, 


A proposaL to construct a railway from Delhi to 
Bhatinda, and thence to Bahawulpore, was made some time since. 
A careful survey of the first portion of the proposed route, from 
Delhi to Bhatinda, is now almost completed, and, Jndian Exgineer- 
ing Says, & London firm has asked the Government for a concession. 


A serious railway collision occurred in Paris on 
Wednesday evening. A passenger train from the Courcelles 
Station was making the circuit of Paris on the Ceinture line, when 
it came into collision, near the Charonne tunnel, with another train 
that had left the Gare du Nord and was proceeding in an opposite 
direction. Fifty-nine persons received contusions or were other- 
wise injured. 

A sum of half a million, according to Russian accounts, 
las been assigned by the Minister of War for the construction of a 
railway, which is intended to connect the station of Moulta Kara, 
on the transcaspian railway, with the port of Knasnovousk. In 
future, therefore, the terminus of this line will be changed, and 
the port of Ouzoun-Ada will be no longer used, as it has been 
proved to be inconvenient and even dangerous at times. 


Tut London and North-Western Railway Company 
announce that, beginning on the Ist inst., refreshment and dining 
cars for first and third-class passengers will be run in the corridor 
train leaving London, Glasgow, and Edinburgh at 2 p.m. each 
week day, and between London and Edinburgh, in addition to 
those now in use between London and Glasgow. Corridor vehicles 
connected with these dining saloons at Preston will also be run 
between Liverpool and Edinburgh and Glasgow, and between Man- 
chester and Edinburgh and Glasgow. 


Tur South-Eastern Railway Company has obtained 
Parliamentary powers enabling the directors to advance money to 
persons of all ranks in the eng service to assist then! to 
purchase their dwelling-houses, whether freehold or long leasehold. 
The rate of interest payable by the borrower is to be 4 per cent. 
per annum, and the time for repayment is to spread over a suffi- 
cient number of years to meet the convenience of the borrower. 
No fees whatever are to be charged beyond the actual costs out of 
pocket, not exceeding two guineas, exclusive of stamp duty. 


SomE newly-designed third-class carriages have just 
commenced running on the extensive railway system of the 
Compagnie Paris-Lyon Mediterranée. They are 38ft. in length 
and 6ft, Gin, in height, and are provided with slightly sloping 
seats, which are upholstered in horsehair. All the carriages are 
divided into seven compartments, of which one is reserved for the 
use of ladies, and another for smokers. They are furnished with 
compressed air brakes, lighted with gas, and are mounted on three 
axles in order to diminish as much as possible all jar and vibration. 


WE regret to record the death, at the age of fifty-eight 
years, of Mr. John Edward Macnay, who, for the last seven years, 
has been treasurer of the North-Eastern Railway. He was con- 
nected with the old Stockton and Darlington aloes, which was 
absorbed by the North-Eastern, and of which his father—the late 
Thomas Macnay — was the well-known secretary. Mr. J. E. 
Macnay was, after the amalgamation of the companies, assistant 
secretary of the Darlington Committee of the North-Eastern 
Railway, and afterwards secretary, there being for a number of 
years after the amalgamation a separate working arrangement of 
the Darlington section. 


In his report to the Board of Trade on the collision 
which occurred on the 27th of May at the north end of Darlington 
—Back Top—station, on the North-Eastern Railway, Major-General 
Hutchinson says :—‘“‘ As the North-Eastern Company have never 
applied for or received any exemption from block working as 
regards Darlington Station, they have been habitually disobeying 
the order, issued in January, 1891, with regard to the present mode 
of working a large number of trains running into that station, and 
to this disregard of the order their very serious attention should be 
drawn, To guard against the occurrence of a mistake such as led 
to the present collision, it is very desirable to give the signalman in 
the east cabin electrical or mechanical control of the southernmost 
up home-signal worked from the north cabin. Had such control 
existed, this signal could not have been lowered without the co- 
action of the east cabin signalman, who, being aware that the 
Tebay train was standing at the platform, would have kept the 
signal at danger. 


From the experiments which have been going on for 
the last ten years in the Forest School in Dehra, it appears that 
the Himalayan cypress is one of the most durable of Indian timbers, 
Specimens of various kinds of wood, each the size and shape of a 
metre-gauge railway sleeper, were planted perpendicularly, with 
half their length under ground and the upper portion exposed to 
the atmosphere. Most of them were put down in 1881, and a few 
subsequently at different times. One by one the softer and weaker 
woods disappeared under the attack of rot and white ants, and a 
short time ago, when the surviving posts were dug up, it was found 
that out of thirty-nine common Indian timbers three only were 
still sound, These were Himalayan cypress, teak and anjan, which 
had been exposed for ten, nine, and seven years respectively. So 
far as the experiment went, therefore, Himalayan cypress ened 
the best result. The Indian Engineering reports that of the remain- 
ing timbers mango gave way in three years, while chir and hill oak 
only lasted for six. It is evident, therefore, that the conditions 
under which the experiment was conducted were anything but 
favourable for preservation. 


WueEn the Blackpool, St. Anne’s, and Lytham Tram- 
ways Bill came before the Earl of Morley’s Committee on the 27th 
ult., in the House of Lords, considerable discussion arose on the 
propos of the chairman to insert the new model clauses drafted 
by the joint committee of the two Houses which sat recently to 
inquire into and report upon the question whether the grant of 
statutory powers to use electricity ought to be qualified by any 
preeibetion as to earth return circuits or by any provisions as to 
eakage or induction. The representatives of the National Tele- 
phone Company asked that there should be certain modifications 
in the clauses if adopted, and the representatives of the London 
and North-Western and Lancashire and Yorkshire Railway Com- 
panies, who had “agreed” clauses in the Bill protecting their 
present electrical systems of signalling, protested against being 
deprived of those ‘ agreed” clauses, cad being left to the sole 
protection of the Board of Trade. In the result the railway com- 
panies’ ‘‘ agreed ” clauses were struck out, and the model clauses 
recommended by the committee inserted with the modification, 
the result of which was to give power to the Board of Trade to 
extend, if they thought it expedient and reasonable to do so, the 
three years fixed as the time within which every electricity-using 
compahy should be required to insulate their systems by the 


— of the metallic return before being able to take 
c 


ings in respect of interference against the promoters of a Bin. 





NOTES AND MEMORANDA. 


Tue Bombay officer of health protests against the 
decision of that corporation to adopt means for the utter destruc- 
tion of the crocodiles. He says they are the best and only scaven- 
gers possible of the water reservoirs in which they dwell; as they 
clear away all decomposing animal and vegetable matter, all ob- 
noxious substances which there are no human means of removing. 


One of the most remarkable illustrations of progress 
in electrical appliances is electrolytic painting. Hitherto, if copper 
or other metal had to be deposited electrically, a bath of solution 
was needed. Now all this is changed, and Electricity says a ship's 
lull can be plated as easily as a spoon or teapot. Instead of a 
bath, insoluble salts, ground to a fine powder and mixed with 
water, are used. This mixture is painted on the metal to be plated 
by a fine wire brush, to which one pole of a dynamo conductor is 
attached, the other pole being connected with a plate. Not only 
pure metal but all sorts of alloys can be used. 


M. RaFFarD, writing to the Société de Physiqué with 
reference to the recent proposal for making glass for are lanterns 
corrugated on both sides, mentions that in 1879 Breguet supplied 
thirty large lamps for the Havre Harbour works. At first the 
lantern glass was painted white ; but as this obscured the light too 
much, he had the idea of replacing the glass by two sheets of the 
ordinary corrugated glass of commerce, placed with the corruga- 
tiuns at right angles. The Electrical Engineer says this had the 
desired effect ; the lantern became luminous over its whole surface, 
and the deep shadows were softened. The only objection is that 
the ground and object present a slightly mottled appearance, but 
this inconvenience was of no importance with the heavy work 
done in the shops, 


SEVERAL novel features of censtruction will appear in 
the new building of the Manhattan Life Insurance Company, in 
the course of erection in Lower Broadway, New York. The great 
structure, as described in the Scientijic American, will have a steel 
skeleton frame, and will tower aloft to an elevation of 300ft. above 
the curb line. The supporting piers of the building are to be sunk 
to bedrock by what is known as the pneumatic process. The 
reason for the employment of this plan is that the soil isa fine sand 
for a depth of about 50ft. overlying the rock. It would be a great 
risk to build so heavy a structure on the sand, and to excavate to 
such a depth would very likely result in undermining neighbouring 
buildings, especially as the soil is very wet. The difficulty is to be 
overcome by sinkirg pneumatic steel caissons, fiftéen in number, 
by the same means that are often employed in laying the founda- 
tion for bridges, and which was used in connection with both 
towers of Brooklyn Bridge. When the caissons reach bedrock, the 
workmen inside level the rock, so as to give a firm bearing, and 
then fill in with concrete, so that the space from the top to the 
bottom of the caissons is solidly filled, and upon these piers in turn 
will be placed huge cantilevers, from which will be built up the 
skeleton steel structure of the building. 


THE metric measures are in general use in Russia in 
scientific literature. They have also been adopted by the Mining 
Administration in all its publications, while the practical and com- 
merical world, the railway and water communications engineers 
are using the decimal divisions of the Russian sagene—7 English 
feet. Professor Petrushevskiy, who has advocated since 1868 the 
adoption of metrical measures, has published a scheme of metric 
measures, as near as possible to the present Russian measures, so as 
to make them easily acceptable to the population. The change is 
facilitated by the fact that the Russian sagéne is very nearly equal 
to 2m., and the versta is nearly equal to the kilometre, and the 
desiatina differs but little from the hectare. The system proposed 
by Professor Petrushevskiy is both plain and at once intelligible. 
It is, Nature says, that the new sagéne shall be equal to the double 
metre—0°9374 of the present measure—and that a half sagéne, 
equal to 1m., shall be divided into 20 vershoks—5 cm. are equal 
to 11248 of the present vershok, Also that the new versta shall 
be equal to the kilometre—-09374 of the present versta—the small 
desiatina to the hectare and to 0°9153 of the present desiatina ; the 
big cube to 10 cubic metres and to 10296 cubic sagénes ; the small 
vedro to 10 litres and to nearly four-fifths—0°0131—of the present 
vedro; the big measure—1] litres—to nearly 5—4°795—tehet- 
veriks ; and finally, the big pound—500 grammes—equal to 1221 
Russian pounds, 


In a note on the marvellous accuracy of a battleship’s 
movements, Admiral Colomb mentions the ship Edinburgh, one of 
the Mediterranean fleet, and says:—‘‘ Her turning powers were 
measured so as to fix her position at the moment the helm began to 
move, and when she had turned an eighth, a quarter, three-eighths, 
and half a circle, She was turned three times to the right and 
three times to the left, under the same conditions, at a normal 
speed of about twelve knots. The result was that, including 
all errors of observation, chords drawn from the point of start- 
ing to the points given above did not vary in length for the 
eighth of a circle turn more than 22 yards in 385; for the 
quarter-circle, more than 25 yards in 565; for the three-eighths 
of a circle, more than 25 yards in 687; and for the half-circle, 
more than 64 yards in 716. The angles that the chords formed 
with the original course of the ship did not vary, for the first 
chord, more than one degree in 13; for the second chord, more 
than two degrees in 33; for the third chord, more than two degrees 
in 53; and for the fourth chord, more than two degrees in 75, As 
to the times occupied, the accuracy is, perhaps, still more remark- 
able. The ship turned the eighth of a circle in 66 seconds, with a 
variation of only three seconds; she turned the quarter of a circle 
in two minutes and one second, with a variation not exceeding 
five seconds; she turned the three-eighths of a circle in 2 minutes 
and 58 seconds, with a variation not exceeding seven seconds ; and 
she finished the turn of half a circle in 3 minutes and 54 seconds, 
with a variation not exceeding eight seconds of time. I have never 
known this acccuracy of movement controverted by any experi- 
ment. It is equally present in the battleship and in the steam 
pinnace which she carries on her deck.” 


At a recent meeting of the Edinburgh Royal Society, 
Dr. H. R. Mill communicated a paper on the physical geography 
of the Clyde sea area. He considered specially the question of the 
distribution of temperature, discussing the observations made by 
the Scottish Marine Station staff on the West Coast of Scotland for 
March, 1886, to October, 1888, along with some other earlier and 
later observations made by Mr. J. Y. Buchanan and the Fishery 
Board for Scotland. In the North Channel, between Scotland and 
Ireland, the temperature was uniform from the surface to the 
bottom because of the action of the tides in mixing the water. 
The yearly average of the temperature of the Channel water was 
2 deg. higher than that of the air of the Mull of Cantyre. The 
air temperature reached its maximum in the end of July, while 
the water temperature was greatest in the middle of September. 
The temperature varied greatly from surface to bottom on the 
broad shallow which stretches from Cantyre to Galloway, except 
at the time of the annual minimum, when it became uniform. The 
Channel water mixes there with the water from the great Arran 
basin. In that basin the temperature is the same from the surface 
to the bottom at the spring minimum in March, the lower layers 
being only slightly affected during the year—most so at the 
autumn maximum. The surface layers heat and cool rapidly ; 
but the average temperature of the whole is always lower than 
that of the Channel, except for a month at the spring minimum. 
The maximum temperature in the basin occurs in October. In the 
more isolated sea lochs, such as Loch Fyne and Loch Goil, the 
absence of oceanic influence is more marked. Thus in Loch Fyne, 
though the temperature is nearly the same as at other places at 
the minimum period, it is colder during the rest of the year, and 
the difference between the surface and bottom temperatures is 
more marked, 








MISCELLANEA. 


Tue Cleveland Bridge and Engineering Co. has been 
formed into a limited concern, with a capital of £25,000 in £10 
shares, They will carry on the business of engineers and contractors 
for and manufacturers of iron and other bridges, and also the trade 
of iron manufacturers, 


Amone the papers to be read during the next session 
of the Institution of Electrical Engineers, will be one on ‘“‘ The 
Electrical Transmission and Distribution of Power at Niagara 
Falls,” by Professor George Forbes, F.R.S.; and a paper upon 
‘The Electric Lighting of the City of London,” has also been 
promised by Sir David Salomons, Bart., Vice-president. ; 


AN weoyenn D and important report to the Hornsey 
Local Board has been prepared by Mr. T. De Courcy Meade, 
M. Inst. C.E., on the compulsory provision of intercepting traps to 
house and other drains, and on the testing of new drains by water 
test, and subsequently by smoke test. The report is accompanied 
by engravings, which illustrate the question in a manner useful to 
the members of the Board. 


AFTER negotiations, which have been in progress since 
November last, a Special Committee of the Portsmouth Town 
Council have decided to recommend the purchase of the local water 
supply by the town. The directors of the company have reduced 
the amount of purchase from £1,100,000 to £1,005,000, which they ~ 
have agreed tu take in Corporation 3 per cent. stock. The Com- 
mittee propose that, with the consent of the Local Government 
Board, the money should be borrowed and its payment extend 
from ninety to 100 years. 


TuE first-class protected cruiser Theseus, noticed in 
this column in our last issue as being ready for delivery from the 
works of the Thames Ironworks at Blackwall, is to be taken over 
by a navigating party from H.M.S. Pembroke on the 12th inst. for 
transport to Chatham Dockyard, where she is to be armed and 
completed for commission, £10,000 having been provided for that 
purpose in the Naval Estimates for the current year. The Theseus 
is the last of the cruisers of her class to be delivered under the 
provisions of the Naval Defence Act of 1889. 


THE reconstruction of her Majesty’s battleship 
Monarch, the oldest armoured vessel in the Navy, is proceeding 
apace at Chatham Dockyard. As she is to be fitted with new and 
owerful engines by Messrs. Maudslay, Sons, and Field, of 

mbeth, this will involve the pulling to pieces of the stern 
portion, but when completed she will be one of the most powerful 
armoured ships of her class. The cost of the alterations to be 
made in her will be close upon £100,000. The Monarch was built 
at Chatham Dockyard twenty years ago, and took part in the bom- 
bardment of Alexandria in 1882. 


On the 28rd of last month the official inauguration of 
the Maritime Canal of the Basse Loire took place. This work was 
commenced just eleven years ago; but very little progress was 
made—except a brisk start—until 1886, as the funds were not 
over-abundant. For the two following years after that date, the 
undertaking was vigorously pushed forward. It was during that 
period that the hardest part of the task was accomplished, which 
was the construction of the great Migron dam. The length of this 
work was close upon three miles, and it was a matter of some 
difficulty to make it stanch. An advance of £180,000 from the 
Chamber of Commerce of Nantes in 1889 paved the way for the 
speedy and successful termination of the enterprise. 


Aw oil launch has recently been sent by Messrs. Vosper 
and Co. to Sir James Calquhoun, of Loch Lomond. She is a 
handsome 30ft. boat, built of teak, has a nice cabin 6ft. long, and 
this is continued over the engines, which are placed aft. This not 
only gives a good cabin, but a 7ft. cockpit also. There is 6ft. of 
deck, on which the steering wheel is placed, with voice-tube to 
the engine-room. ‘The boat is also fitted so that one man can both 
drive and steer. The engine is six brake horse-power, and drives 
her over seven miles per hour. The firm has now, we are 
informed, a similar boat under construction, and several engines 
for boats being built in various parts of the world, the engines 
being of the Roots type. 


In their half-yearly engineering trades report, Messrs.. 
Matheson and Grant say:—‘‘The decline in trade during 1892 
culminated in the spring of this year, but since that time there 
have been signs of recovery in many branches, and this improve- 
ment seems likely to continue and extend. The falling off in the 
demand for all kinds of engineering material has been the more 
marked, because of the peculiar combination of causes. Enter- 
prise in South America had already been arrested by the failures 
of 1891-2, when the financial difficulties of Australasia reduced 
greatly the purchasing power of all the Colonies and developed 
into the bank failures of the present year. Since then Eastern 
trade has been embarrassed by the uncertainties of the silver 
question, which cloud the future. The metal markets have been, 
and still are, more unsettled than for many years past.” 


ARRANGEMENTS have now been completed for the 
Royal Agricultural Society’s fifty-fifth annual country meeting, 
which will be held at Cambridge, on Monday, June 25th, 1894, 
and four following days. The implement yard and dairy will be 
open on the previous Saturday, June 23rd. The final dates for 
the receipt of entries for this meeting will be as under :—Imple- 
ments, &c.: Saturday, March 31st, 1894; post entries, Saturday, 
April 7th. Live stock, poultry, and produce: Tuesday, May Ist ; 
post entries, Saturday, May 12th. The detailed regulations as to 
the exhibition—not for competition—of implements, machinery, 
seeds, roots, manures, and other articles, and as to the prize sheet 
for live stock, poultry, and produce, will not be settled until after 
the recess. The following among other prizes for competition at 
the Cambridge meeting have already been settled by the Council: 
—Fixed oil engines, of 4 to 8 brake horse-power, £50 and £25; 
portable oil engines, of 9 to 16 brake horse-power, £50 and £25; 
Smurpeust machine for distributing Bowillie Bordelaise or other 
mixture on potatoes, £10; machine for distributing insecticides 
and fungicides upon fruit trees and bushes, £10; sheep-dipping 
apparatus, £5. he regulations for the trials of oil engines are 
now ready, and a copy will be sent on application to the secretary. 


A COMPREHENSIVE scheme for street improvements in 
London, accompanied by maps and sketches, illustrating the 
principles on which the scheme has been prepared and the reasons 
for their adoption, by Mr. Arthur Cawston, A.R.I.B.A., bas been 
published by Mr. Edward Stanford, Charing Cross. Mr. Cawston’s 
central idea is this :—‘‘ That a comprehensive scheme, not 
necessarily his own scheme, for the improvement of the streets of 
London, should be devised, and that immediately ; that in its 
elaboration the advice of experts most competent to give it should 
be retained, so that the plan should not only be the most practically 
convenient possible, but that it should secure our existing archi- 
tecture being seen to the greatest advantage, as well as affording 
well-considered sites for future public buildings ; that in carrying 
out this comprehensive plan, whenever a new street dislodges any 
considerable number of our working population, means should be 
simultaneously taken for their being housed elsewhere in health 
and comfort ; that the cost of these works should be spread over 
many years, and that we should not run into further debt for their 
execution, but only spend each year what has been raised for this 

urpose during the past twelve months.” Mr. A. Waterhouse, 

.A., past-president R.I.B.A., says his idea seems eminently 

ractical and sensible, and one which will sooner or later find 
een It is to be hoped sooner, rather than later, for every year 
lost in inaction will increase the difficulties of the great problem 
and the cost of its ultimate solution, 
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SOME MARITIME QUESTIONS. 


THE importance of the subjects under discussion at the 
recent Maritime Congress, and the advantage to the mari- 
time commerce of this country of bringing together repre- 
sentatives of harbour authorities from all parts of the world, 
for the purpose of comparing notes, was clearly brought 
out by the President of the Board of Trade, Mr. Mundella, 
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in his speech at the opening meeting, when he called | 
attention to the fact that the British Empire, including 

the Colonies, possessed six million tons of steam shipping, 

and four ed a-quarter million tons of sailing vessels ; 

and that our shipping had increased seventeen millon tons 

during the last twenty years. 

The provision of docks and harbours for berthing, 
and for loading and unloading the vessels which trade 
to and from Great Britain, has, almost without ex- 
ception, been provided by private enterprise, in this 
respect bearing a great contrast to the method of 
procedure in France, Italy, and other Continental 
ports, and even in America, where all the great maritime 
works are under the charge of the State. This fact, 
especially as regards France and Italy, was prominently 
brought out in the various papers that were contributed 
by foreign engineers on docks and their equipment. On 
the other hand, the British Legislature, while thus leaving 
the provision for the development of the commerce of 
the country to private enterprise, has held a very tight 
control over the manner in which these enterprises shall 
be carried out. The promoters of docks and harbours 
are handicapped by heavy preliminary expenses in 
obtaining parliamentary powers before they can com- 
mence the works ; and shipbuilders and shipowners are 
equally handicapped by stringent and embarrassing regula- 
tions which place them at a great disadvantage with those 
of other countries. Professor Biles, in his speech on Mr. 
Seaton’s paper on “ Steam Communication with the Con- 
tinent,” stated as an instance of this that the Brighton 


to put on the Newhaven and Dieppe route, but it was found 
that the limitations of the Board of Trade being more 
stringent than those of France, it would not pay to build 
such a vessel here; and with regard to the type of boilers 
proposed to be used, there was also a danger that when 
the vessel was ready for sea she would be refused her 
certificate. In attempting to design new departures in 
this country, shipbuilders always hs the fear before 
them that their vessels when completed will not be 
passed by the officers of the Board of Trade. 

As between the two great sections into which the Mari- 
time Congress may be said to have been divided—the ship- 
builders and the constructors of docks and harbours—the 
former are moving more rapidly than the latter. Mr. 
Daymard, speaking from his experience of the Compagnie 
Transatlantique, impressed on the members representing 
the other sections the necessity of deepening those ports 
frequented by passenger ships, in order that fresh pro- 
gress might be made in the construction of well-propor- 
tioned vessels. It was also pointed out by other speakers 
that the question of depth was becoming a matter of vital 
importance. Mr. W. H. White, speaking at the discussion 
on the paper on the Mersey Bar, said that unless dock and 
harbour engineers gave increased depth of water, naval 
architects and marine engineers would be soon brought 
almost to a standstill in the designing of vessels. At 
present the draught of water is below the standard 
required for ships of the largest dimensions, and naviga- 
tion must, therefore, wait on the civil engineers unless 
most undesirable proportions of vessels were had recourse 
to. At present the limit on the Liverpool and New 
York line is 264ft. It was contended that if this could 
be extended to 30ft., it would be equivalent to enabling a 
shipbuilder to add another 100ft. to the length of the 
vessels now in use, and consequently to the attaining of 
a greater speed. At Southampton a commencement has 
already been made towards providing the required 30ft. 
No doubt, if this is done on this side, the same depth 
will be given by the Americans at New York. In 
summing up the discussion on this matter, Mr. White 
remarked that it was true that ships could be built more 
quickly than docks, and had shorter lives; but he advised 
that engineers should look ahead. At Birkenhead, docks 
had been planned and executed a quarter of a century 
ago with a foresight that enabled them to hold a promi- 
nent position at the present day. He almost felt 
inclined to suggest that a resolution should be passed by 
the section over which he was presiding calling on the 
other sections, who had charge of such matters, to give 
greater depth of water in docks and harbours. 

Another matter which gave rise to considerable discus- 
sion was the relative value of paddles as against screws for 
the boats engaged on the Continental traffic, more espe- 
cially as affected by this question of depth. The general 
opinion appeared to be that twin-screws had an advantage 
over paddle-wheels in giving a better average perform- 
ance in all weathers, the rough weather steaming ap- 
proaching very closely to that in smoother water, suppos- 
ing that sufficient draught was given; but that below a 
certain limit of draught the better results obtained by 
paddle-wheels in fair weather raise their average. In 
paddle steamers there is not experienced so much 
rolling in a heavy sea, but such vessels are subject 
to a very unpleasant action when driving into 
a head sea, owing to the shock of the waves striking 
the paddle-boxes. The twin-screws also derive an 
advantage from the duplication of the machinery, and 
from the fact that the saloon can be placed in the best 
part of the vessel. Mr. Doxford, while admitting these 
advantages for the twin-screws, said it must be remem- 
bered that to progress in this direction it was necessary 
to have deeper water accommodation. This was the key 
of the situation. If the engineer would provide this, the 
shipbuilder would not be long in rising to the occasion. 

Bearing further on this question of deep water was the 
paper by Mr. Lyster on the “‘ Deepening of the Mersey 
Bar.” It is unnecessary to refer in any detail to this, as 
we have so recently given a full account of the operation. 
The discussion added very little light on the matter. Mr. 
Conrad, the engineer of the Maas, gave it as his opinion 
that it is possible to make a channel in this way, but the 
question arose whether it could be maintained in 
rough weather. The conclusion drawn by the French 
engineer in charge of the works on the river Loire, 
from experience obtained in dredging 2,000,000 tons 





of sand from that river, was that the accumulation at 


the mouth of a river being once removed the future 
maintenance would be small. The opinion expressed by 
Mr. P. de Mey, in his paper on the “‘ Maintenance of 
Ports on Sandy Shores,” from experience gained in his 
dredging operations in opening a channel through the 
sandy banks obstructing the approach to Ostend, bears to 
the same effect. 

The general impression left by the papers and dis- 
cussion is, that in maritime engineering there is no condi- 
tion of ‘rest and be thankful.’”” The continued demand 
is for greater quickness of despatch, both in transit and 
in loading and unloading. To accomplish this vessels 
must be made of greater length and deeper draught; and 
for their accommodation deeper channels must be 
dredged, the size of locks must be increased, and the 
depth of water on their sills increased. Docks must be 
equipped with efficient machinery, particularly of a 
movable or floating type, for dealing with cargoes rapidly 
and economically, and as far as possible dispensing with 
that most uncertain and unreliable agent the dock 
labourer, and his master the agitator. 


THE PRINCIPLES OF COMBUSTION. 


Tue conversion of the potential chemical energy of 
fuel into heat, and thence into mechanical work, being a 
process of primary importance to the engineer, to what- 
ever branch of the profession he may belong, all new 
light thrown upon the rationale of that process must be 
of interest to him, and capable of practicable application, 
immediate or ultimate. We therefore hasten to make 
known to an English-speaking audience certain of the 
results of an investigation by Herr R. Ernst, published 
as an inaugural dissertation at the University of Giessen, 
which bear directly on this subject. 

It is a matter of common knowledge that carbon, the 
chief constituent of most fuel, forms two oxides pos- 
sessing the systematic names, carbon monoxide and 
carbon dioxide. When carbon or carbonaceous fuel 
burns in air, both oxides are commonly produced, the 
proportion of each depending upon the conditions under 
which combustion takes place. The nature of these con- 
ditions has been hitherto a matter of doubt. The cut- 
and-dried explanation—to be found, for example, in the 
baser sort of text-book—is that carbon monoxide is 
formed when the air is in defect, and carbon dioxide when 
it is in excess. This is just one of those neat, plausible 
statements which square so nicely with the preconceived 
ideas of the superficial inquirer, that to rob him of them 
would be a cruelty. Robbed, however, he must be, if the 
substitution of fact for pious opinion may be called rob- 
bery. What actually occurs when carbon is oxidised is a 
good deal less simple than he thinks. In the first place, 
oxidation begins at a comparatively low temperature— 
e.g-, about 400 deg. C. (752 deg. Fah.)—and carbon 
dioxide is formed as the main product, whether the air 
be in large or small quantity. Only a small amount of 
carbon monoxide is simultaneously produced. The rate 
of combustion increases as the temperature rises to 
700 deg.C. (= 1292 deg. Fah.), but thechief preduct of com- 
bustion is still carbon dioxide, even when the air is so far 
from being in excess as to make it possible for the exit 
gases to contain 20 per cent. by volume of carbon dioxide, 
which is almost the theoretical maximum—proving the 
consumption of the whole of the oxygen. Therefore it 
appears that under conditions which, as far as the pro- 
portion of air to carbon is concerned, are most favourable 
to the formation of carbon monoxide, mere traces are 
produced. When it is considered that in the combustion 
of solid fuel in industrial furnaces of all kinds, the 
absence of a large excess of air—which often amounts to 
50 per cent. of the total volume of the exit gases—inevit- 
ably means the presence of carbon monoxide alone, or 
accompanied by soot in quantity sufficient to horrify a 
factory inspector, the existence for a reason for the 
discrepancy between the real and the ideal oxidation of 
carbon may be readily foreseen. The reason is this: 
—Above the temperature of 700 deg. C.—1292 deg. Fah. 
—the proportion of carbon monoxide to carbon dioxide 
rapidly increases, until when 995 deg. C.—1823 deg. Fah. 
—is reached, the former gas is exclusively produced. 
Mere length of column of heated carbon will not suffice 
to induce the formation of carbon monoxide—a minimum 
temperature has to be attained. It may be incidentally 
remarked that these observations throw light on a pheno- 
menon which has hitherto received no adequate explana- 
tion. When carbon is oxidised at a moderate temperate, 
e.g., about 700 deg. C.—1292 deg. Fah.—it burns without 
flame, whereas when the temperature is higher, as, for 
example, 1000 deg. C.—1832 deg. Fah.—a flame accom- 
panies its combustion. In the former case it burns 
direct to carbon dioxide, itself an incombustible gas, and 
in the latter to carbon monoxide, which, on getting 
beyond the zone of highest temperature, burns with a 
further supply of oxygen with its characteristic blue 
flame. 

Some deductions of considerable practical significance 
are easily drawn from these results. In the first place 
the complete combustion of the carbon of carbonaceous 
fuel—always assuming that the other constituents of 
ordinary fluel were shown not to interfere with the course 
of the reactions which we have described—could be 
effected with the theoretical amount of air if the tempera- 
ture of combustion could be kept so low that the maxi- 
mum temperature at which the exclusive formation of 
carbon dioxide takes place were not exceeded. To 
effect this, it would either be necessary to allow the 
rate of combustion to be small, or to take steps for the 
rapid transference of heat from the combustion chamber 
to the material to be heated. There are considerable 
difficulties to be encountered in either course. Slow com- 
bustion—that is, small consumption of fuel per unit of 
time—involves loss by the enhanced influence of those 
factors, such as escape of heat by conduction and 
radiation, which vary directly as the time during which 
they operate. Rapid transference of heat can only be 
achieved by intimate contact of the fuel and the sub- 
stance to be heated,"or by the interposition of the 
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thinnest possible layers of the best possible conductors 
between them, and these postulates involve the considera- 
tion of questions of chemical action and mechanical 
strength, differmg with each case, and far too complex to 
be now discussed. Nevertheless, taking the accuracy of 
Herr Ernst’s work for granted, the fact remains, and its 
utilisation is only a matter of time and opportunity. 
The obtaining of the most perfect combustion of fuel 
with the theoretical minimum of air, must not be con- 
fused for a moment with the production of the highest 
possible temperature. The conditions for the two results, 
so far from being identical, are actually antagonistic, if 
not mutually exclusive. This will be clearer from the 
consideration of the second deduction that may be made 
from the same data. Seeing that the oxidation of 
carbon at temperatures above 995 deg. C.—1823 Fah.— 
results in the formation of carbon monoxide, and 
that it is therefore impracticable to burn it at such tem- 
perature direct to carbon dioxide, the best method of 
obtaining very high temperatures industrially is to con- 
sume the carbon monoxide as fast as it is formed by the 
admission to a point beyond the solid fuel of a further 
supply of air, the combustion of the carbon monoxide 
being thus effected, while it yet retains the sensible heat 
imparted to it by the reaction to which it owes its origin. 
But this is nothing more nor less than the principle of 
the producer. There the fuel is gasified in one vessel 
and finally burnt in another. The whole question of the 
principles underlying its working, and the best mode of 
utilising the sensible heat of a producer worked solely 
with air, have been treated by us at length in a recent 
article, and need not be repeated here. It is enough to 
point out that the truth of our second deduction has been 
long recognised in practice, and that the producer is par 
excellence the means now commonly employed for the 
attainment of high temperatures in manufacturing pro- 
cesses. Practice is as much ahead of theory in this 
instance as it is behind it in the former. It is interesting 
to note that as solid carbon has to be converted into 
gaseous products of combustion, a certain quantity of heat 
is absorbed in the work of gasification, and the maximum 
temperature that can be reached by its means is thereby 
diminished. Could carbon be gasified and then burnt, a 
considerable increase would be gained. The nearest 
approach to this is, as has recently been pointed out, the 
combustion of some gaseous compound of carbon, such as 
cyanogen, in the formation of which work equivalent to 
the heat of gasification has already been done. The 
third and last deduction of utility that can be 
drawn is that the temperature of a producer should not 
fall appreciably below 1000 deg. C.—1832 deg. Fah.—as 
otherwise an undue proportion of carbon dioxide will 
be formed. No doubt the skilled workman in charge of 
producers has long ago settled what is the proper “heat” 
at which they should be run, and shows excellent judg- 
ment in regulating the temperature merely by his trained 
instinct, but he would be no worse off if aided in his task 
by the use of a thermo-electric pyrometer, so as to insure 
the maintenance of the best working conditions, even 
should his senses momentarily mislead him. In any 
case it would be interesting to ascertain the temperature 
of a typical producer running at its best in the opinion of 
its attendant, and compare it with that deduced from 
these investigations. The researches that have served 
as our text afford a striking instance of the advantage to 
be derived from the investigation of principles for their 
own sake, a dictum always accurate even when the 
utilitarian character of the deductions that may be made 
from them is less obvious than in the case of the present 
experiments, the full fruit of which will be gathered when 
they are extended to commercial fuels, and the modifying 
influence of less prominent constituents determined, so 
that generalisations capable of immediate and extended 
application may be based upon them. 
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THE LATE ADMIRALTY CIRCULAR. 


Ovr Naval engineer readers will not need reminding of 
the persistency with which we have, from time to time, 
advocated a change for the better in the matter of an 
increase of engineers, and in the ratings of engineer artificers, 
and others on board her Majesty’s ships. The long-promised 
Admiralty Circular dealing with these subjects hasat length ap- 
peared, and has been promulgated at the principal Naval ports 
within the past month. This Circular, after stating that the 
Lords Commissioners of the Admiralty have had under 
consideration the provisions necessary to meet the increased 
requirements of the engine-room departments in her Majesty’s 
ships consequent on the completion of the vessels built under 
the Naval Defence Act of 1889, goes on to state that the 
following changes approved by her Majesty’s Order in Council 
of the 15th of March, 1890, have been decided on :—The number 
of fleet, staff, and chief engineers will be gradually increased, 
and that of engineers and assistant engineers correspond- 
ingly reduced, during the next three years; the former from 
250 to 280, and the latter from 487 to 457. The engine-room 
complements of her Majesty’s ships have been revised, and 
the new scheme—shown in Mobilisation Return No. 1—will 
come into force as ships are commissioned, but will not 
affect ships in commission at its date without special orders 
from the Admiralty in each case. The total number of 
engine-room artificers’ ratings in the fleet will not be altered, 
but the proportion of chief engine-room artificers will be 
increased by one-fourth of the total number borne, instead of 
one-fifth, as at present. The number of chief stokers borne 
in the fleet will be increased, and a new class, to be known 
as second-class leading stokers, will be established to meet 
the requirements of the revised complements. The changes in 
the rank and pay for the various ratings are as follows :— 
To qualify for chief engine-room artificer, engine - room 
assistants must have served not less than eight years, five of 
which must have been actual service afloat, and they must 
possess in all cases a certificate, signed by the captain and 
engineer officer of the last ship served in, to the effect that 
they are considered fit for advancement to the rating, and 
pass the prescribed examination. In the case of engine- 
room artificers now serving who are desirous of being 
advanced to the rating of chief engine-room artificer, this 
examination is to be necessary in the case of all who have 
less than six years’ service at the date of this order. To 





qualify for chief stoker a man must be a leading first-class 
stoker of ten years’ service and a stoker mechanic; but in 
very exceptional cases, to meet service requirements, the 
commander-in-chief may rate men—not having these quali- 
fications, but in every other way considered suitable—acting 
chief stokers, he reporting having done so in each case. 
Such men must pass a qualifying examination before an 
inspector of machinery, or, where no inspector of machinery 
is borne on the station, the chief engineer of the flagship, 
being first passed provisionally before the engineer officer of 
the ship in which they are serving. Chief stokers, in con- 
sequence of the more important duties to be performed by 
them, and the extra qualifications which will be required of 
them, will receive as continuous service pay 3s. per day on 
advancement to the rating, to be increased every third year 
by 6d. a day, to a maximum of 5s. a day. Those now serving 
will receive the new rate of pay from April 1st, 1893, accord- 
ing to their length of service in the rating. To qualify for 
the rating of first-class leading stoker a man must kave 
served as leading stoker of the second class for one year. 
For continuous service the pay is to be 2s. 6d. per day. All 
leading stokers now serving are to be rated as first-class lead- 
ing stokers, and to receive the new rate of pay from April 1st, 
1893. Continuous service stokers of four years’ service, or of 
three years’ service if stoker mechanics, are to be eligible for 
the rating of second-class leading stoker. They must pass a 
test examination by the engineer officer of the ship in which 
they are serving, and their pay is to be 2s. 3d. per day. Such 
are the changes, made after long expectancy on the part of 
some of the hardest- worked of her Majesty’s loyal and 
faithful subjects and servants in their pay and position. We 
suppose they must, like many another, be thankful for small 
mercies received; but we hope the day is not far distant 
when their status and remuneration will be still further 
improved, and brought more into accord with that due to 
those whose duties are very trying, and at times more than 
dangerous to perform. 


THE EXPIRY OF THE LAMP PATENTS. 


Ir will, perhaps, both be interesting and appropriate at the 
moment to refer to a subject which has long engaged the 
attention of the electric light industry, and which is now 
receiving even greater consideration. We refer to the 
expiry, in November next, of the incandescent lamp 
patents owned by the Edison and Swan United Electric 
Light Company. This company, it is scarcely neces- 
sary to mention, have a monopoly of the manufacture 
of incandescent lamps in the United Kingdom, and that 
monopoly has been rigidly maintained, even when its enforce- 
ment has resulted in the shutting down of other lamp works 
in the country. What, it may be asked, will take place in 
November? Will the market be flooded with cheap lamps of 
home and foreign manufacture? and will they be as good or 
have as long a life as those now obtainable? These are 
important points. It is understood that arrangements have 
for some time past been in progress in different quarters 
for the production of glow lamps immediately on the 
lapse of the company’s patents, and it may reasonably 
be expected that large numbers of cheap English - made 
lamps will be put on the market, whilst foreign firms 
are practically ready at the present to deluge us with their 
lamps. It must be borne in mind that the process of manu- 
facturing incandescent lamps is not an easy one; it cannot be 
learned in a day, a week or a month—it requires a consider- 
able period to teach workmen to make good and efficient 
lamps. Users of the electric light do not want the cheap and 
nasty lamps—they require efficient lamps. They would 
prefer to pay, say, 3s. 6d. for a good lamp having a life of from 
500 to 800 hours, rather than purchase two lamps for the 
same amount, and having, say, only a combined life of 600 
hours. No doubt when the patents expire there will in 
many cases be a rush for the cheap lamps, and for that 
matter such a proceeding will be perfectly justified. The 
price of 3s. 6d. or 4s. for a lamp costing, according to Mr. J. 
Staats Forbes, the chairman of the Edison and Swan United 
Company, only 9d. to produce, seems an extraordinary 
figure ; but such a charge will not be enforced much longer. 
As Mr. Forbes mentioned on Friday last, when the company 
emerged from protection, they would be prepared for 
competition. The prices will be reduced, although to 
what extent does not yet seem clear; but as the 
company can manufacture as cheaply as any one in 
Europe, they should be able to sell as low as any other 
makers. However this may be, a diminution in price will be 
welcomed, though this would not happen were it not for the 
expiry of the patents and the consequent competition in the 
business. There will be competition, perhaps very severe, 
from home firms; but the prospects of the latter would not 
be regarded as satisfactory unless they produced lamps 
equally as good as those in use, and at the same price to 
which the latter will be reduced; but it will take some time 
to turn out efficient lamps, and the lamp which proves to be 
the best in actual use will predominate. As far as foreign 
competition is concerned, we do not think there is much 
reason for assuming that it will be considerable. Some 
American firms are preparing to introduce lamps in this 
country in a few months, and they have some new simple 
forms, but the lamp business in the United States is not in a 
very happy condition just now. The new lamps being intro- 
duced have yet to be perfected before they can stand practical 
usage and be considered efficient, and for that reason alone 
some time must elapse before competition from that quarter 
need be seriously considered. Perhaps of European countries, 
Germany is the one from which much rivalry may be at once 
anticipated; but the possible opportunity of Germany is so 
clearly represented by the following statement as to need no 
comment. The statement is from a German electrical 
engineer in London, and was made to the Elektrotechnische 
Zeitschrift of Berlin some six weeks ago. He concludes 
“that German makers cannot place much hope in the 
throwing open of the English market, and that in most cases, 
on account of the great home competition of the already 
good makes of lamps and tke protection of English goods on 
the part of the authorities, difficulties would be encountered 
which would require considerable sacrifices.”” To sum up, it 
may be concluded that foreign competition will not be of 
much importance, that lamps will be cheaper, although 
probably having a shorter life, and that the lamp business 
will considerably improve; but it will not yet bring us the 
fulfilment of Mz. Preece’s dream of the ‘‘ poor man’s light.” 


THE FIRST TRANSATLANTIC STEAMER. 


For a considerable number of years an object of profound 
veneration in the rooms of the Literary and Historical Society 
of Quebec has been the model of the Royal William, a steamer 
built at Quebec in 1830-31, and which crossed the Atlantic 











under steam in 1833. A duplicate of this model forms part 
of the Canadian exhibit in the World’s Fair at Chicago, ang 
following up the prominence thus afforded to the subject’ 
the people of Quebec and Halifax are at the present time 
urging upon the Canadian Government the propriety of 
issuing an official publication making clear the vessel’s claims 
to be considered the pioneer steamer on the Atlantic, oy 
“the first transatlantic steamer,’ and of taking steps to 
appropriately celebrate the sixtieth anniversary of the first 
crossing, which falls due this month. In view of the con. 
fusion which seems still to prevail in many quarters with 
regard to the conflicting claims put forward for the distinction 
of having produced “the first transatlantic steamer,” there 
does seem to be some call for a decisive deliverance on the 
subject and commemoration of the event. In connection 
with this subject Americans never fail to put forward the 
Savannah; Canadians urge the Royal William, and 
Britons swear by the Curacoa, or the Sirius, and the Great 
Western. Loosely worded statements regarding the intro. 
duction of steam vessels make out the Savannah as the first 
steamer to cross the Atlantic. It is true that in 1819 
this vessel made the voyage from Savannah in Georgia to 
Liverpool in twenty-five days, but she was not a steamship 
in any true sense, but a full-rigged packet ship on whose 
deck a small steam engine was fitted, actuating portable 
paddle wheels, which were used only in smooth water and 
when the wind failed. The wheels were taken on deck 
frequently in the course of the voyage, and were only in use 
during eighteen of the twenty-five days the voyage lasted. 
This clearly enough disposes of the Savannah’s claim to being 
the first steamer to cross the Atlantic, although doubtless 
the first vessel to use steam as an auxiliary agent of propulsion 
in crossing. A more formidable rival for the distinction 
presents itself in the English built, but Dutch owned, steamer 
Curacoa, of 350 tons and 100-horse power, which in 1829 made 
several successful voyages between Holland and the Dutch 
West Indies. As an event in the introduction of steam naviga- 
tion, this is certainly quite as notable as the achievement of the 
Royal William, which we will now refer to, but it does not 
partake of the interest which naturally attaches to the cross- 
ing of that part of the Atlantic between the old and the new 
world, which has in the present day become so renowned an 
arena for the development of the steamship. The Royal 
William was built in Quebec by a Scotchman named James 
Goudie, who had served his time and learned bis art in 
Greenock. The keel was laid in the autumn of 1830, and she 
was launched in the following May before a large and dis- 
tinguished concourse of spectators, amongst whom were the 
Governor-General, Lord Aylmer, and his wife, the latter 
giving the vessel her name. After her launch she was taken 
to Montreal and there received her engines which had been 
made in Britain. The vessel, propelled by steam alone, 
traded for about a year between Quebec and Halifax ; but 
owing to the general paralysis of business attending the 
cholera epidemic of 1832, it was resolved to send her to 
Britain to be sold. Accordingly, in 1833 the eventful voyage 
was made successfully without any mishap of any kind. She 
left Quebec on the morning of August 4th, 1833, commanded 
by Captain John McDougall, and including a detention of 
two days at Picton, Nova Scotia, she arrived at London after 
a voyage of twenty-five days. Her captain wrote :—‘ She is 
justly entitled to be considered the first steamer that crossed 
the Atlantic by steam, having steamed the whole way across.” 
In 1833 the Royal William was disposed of for £10,000, and 
chartered to the Portuguese Government. In September, 
1834, she was acquired by the Spanish Government, and 
after alterations, fitting her for warlike service, and under 
the new name of Yesabel Segunder, was employed on the 
north coast of Spain against Don Carles. In 1838, the bull 
being surveyed at Bordeaux, it was found that the timbers 
were so much decayed that it was decided to build a new hull 
to receive the engines, which had been kept in good repair. 
This was done, and the hull of the pioneer steamer on the 
Atlantic was converted, or degraded, into a hulk at Bordeaux. 
When all is said, however, the Royal William can hardly 
claim to be “ the first transatlantic steamer,” in the sense of 
having been specially built for, and of having continued on 
the service after the initial voyage. The first transatlantic 
steamers in this sense were the Great Western and the 
Sirius, both of which vessels arrived at New York from the 
old world on Monday, April 23rd, 1838, and returned again 
within a week of each other. The Sirius did not again cross 
the Atlantic, but the Great Western continued to cross and 
re-cross, her subsequent voyages being greater triumphs than 
the first. The place of the Sirius was taken by a vessel also 
called the Royal William, but not to be confounded with the 
Canadian-built vessel. This second Royal William belonged 
to the City of Dublin Steam Packet Company, and she was 
despatched for New York by a syndicate of Liverpool mer- 
chants on July 6th, 1838, her performances being much like 
those of the Sirius, and less satisfactory than those of the 
Great Western. 


TUNNEL UNDER THE GREAT BELT. 


CoPENHAGEN, owing to its isolated position in the Isle of 
Zealand, is cut off, not only from a portion of Danish territory, 
but from the shores of Schleswig-Holstein and from the Conti- 
nent generally, by the waters of the Baltic, and the two inlets of 
that sea known respectively as the Great and Little Belts. In 
fact, during winter time the water communication is seriously 
interfered with by the gathering of the ice in the frozen north. 
Zealand is separated from the island of Funen by the Great 
Belt, and Funen in its turn is divided from the mainland by 
the Little Belt, which towards the northern part of that island 
assumes very contracted dimensions. In order to overcome 
these natural barriers to a direct land communication between 
the Danish capital and the rest of the world, a project has 
been started of a somewhat extensive and important character 
which is now exercising the minds of the engineers, authori- 
ties, and capitalists at Copenhagen. It has for its object 
the establishment of a direct land communication between 
Zealand and the Continent of Europe. So faras the smaller of 
these tributary seas is concerned, the scheme presents no 
particular difficulty, as the transit across the Little Belt might 
be accomplished by means of a bridge on the cantilever 
principle. With the Great Belt, however, matters could not 
be managed in quite so simple a manner, as its width is far 
too great, notwithstanding the opportune existence of an 
island situated in mid-channel, to be spanned by any 
ordinary bridge of dimensions hitherto attempted. Under 
the circumstances, the Danish engineers consider the under- 
taking should assume the form of a tunnel in that portion of 
its length which concerns the passage of the Great Belt. It 
is stated that the configuration of the ground between the 
two islands is peculiarly favourable to the construction of 
such a work. The nate of the tunnel would be a little over 


eleven miles, and now that the Channel Tunnel Bill has been 





be 
nati: 


W 
of 0 
the 
frou 
taxt 
The 
cast 
to | 
an¢ 
ner 
me 


tio 
tie 
in¢ 
mé 
tu 
th 








Ava. 4, 1893. 





THE ENGINEER. 


123 








—— 





withdrawn, for this session atany rate, the new project will have 

fair field to itself as a constructive experiment. Besides the 
obvious convenience and security of the proposed new route, 
it would shorten the distance between Copenhagen and the 
mainland very considerably, and also effect a saving of time 
in the transit of both goods and passengers. It has been 
estimated that the Little Belt bridge would cost nearly seven 
hundred thousand pounds, and the Great Belt tunnel not far 
from a million and a-quarter. A couple of million pounds 
would probably see the whole affair through, which cannot 
be regarded as an exorbituut amount for a work of inter- 
national interest and importance. 


TAXATION OF FOREIGN MACHINERY. 


Wuat may prove to be a valuable contribution to the rating 
of machinery question in this country has just been made by 
the Foreign-office. It takes the form of a series of reports 
from British Consuls abroad on exemptions from rating and 
taxation of manufactories and machinery outside England. 
The reports hardly make it clear that the Consuls have in all 
cases understood the precise nature of the questions addressed 
to them. But, in any event, the information is interesting 
and instructive, and it is likely to be employed by the Machi- 
nery Users’ Association, and by the advocates in Parlia- 
ment of the exemption of machinery measure in support 
of the relief movement. Hungary is a peculiar illustra- 
tion of exemptions, which are of the nature of boun- 
ties, freedom from taxes on profits, from general 
income tax, and so on, having been granted to new 
manufactories for the production of articles not previously 
turned out in Hungary, and to the textile industries for 
their extension. In Belgium no exemptions are granted, and 
a similar state of things is reported by the British Consul in 
Berlin. But the Consul at Dusseldorf seems to have grasped 
the position more exactly, for he reports that he is unaware 
of any special taxation of machinery at all. From Hamburg 
the information is of much the same character. Neither 
manufactories nor machines are rated in Italy, but buildings 
used for industrial purposes and provided with fixed 
machinery are stated to be taxed by the central Government 
by two-thirds of their rental. Some of our Consuls in the 
United States report occasional special exemptions in par- 
ticular States or counties for the local encouragement of 
additional industries. Nothing conclusive is said, however, 
as to any general exemption, or the application of any 
special principle of discrimination in the assessment of 
machinery. In France it appears that, upon the whole, 
there is no local rating of manufactories, the Government 
taxing works and factories, both for the national exchequer 
and for the departments and municipalities. In a sense, 
however, all machinery may be said to be taxed in one form 
or other, the so-called tax on patents being based on the 
number of machines in use, though the movable machinery 
escapes assessment. 


THE ROYAL AGRICULTURAL SOCIETY'S REAPER TRIALS. 


In accordance with arrangements previously announced, the 
trials of sheaf-binding reaping machines for prizes offered by 
the Royal Agricultural Society took place last week near 
Chester. The trials on oats were made on the farm of Mr. 
Thomas Smith, at Blacon Point, and those on wheat and 
barley on the farm of Mr. Robert Podmore, at Dee Side. The 
machines entered included those of Messrs. R. Hornsby and 
Sons, Messrs. Massey Harris and Co., and eight other 
exhibitors, the total number of machines entered being 
twenty-three, and the trials were made in connection with 
therecent Chester meeting. The following is the award of the 
judges as a result of the trials of these self-binding harvesters. 
The first prize of £50 to exhibit No. 5172, Messrs. R. Hornsby 
and Sons’ improved sheaf-binding harvester, No. B.; price 
£45. The second prize of £30, and the third prize of £20 
were added to; oA mn and divided between No. 4301, the 
Massey Harris Company’s sheaf-binding harvester, open end, 
price £45, and No.5171, Messrs. R. Hornsby and Sons’ improved 
sheaf-binding harvester, No. A., price £45, which were of 
equal merit. This will probably close the competitive trials 
on this subject for some years, as although considerable 
improvements have been made since the last, no radical 
changes have been introduced. Messrs. Hornsby must find 
prize taking quite monotonous. 


ABRIDGMENT OF PATENT SPECIFICATIONS. 


THE Patent-office is now publishing a new series of illus- 
trated abridgments for the period a.p. 1887-1893, the volumes 
being of the size of the “Journal,” which is published 
weekly, and of considerable thickness. We have just received 
the volume relating to Class 122, namely, of steam engines, 
including details belonging to fluid-pressure engines generally. 
This, of course, covers other forms of engines, such as 
petroleum, so far as their details specially covered in the 
patents are referred to as equally applicable for steam engines. 
These abridgments will prove very useful, and are, to say the 
least, always sufficient to enable inventors to see whether it 
1s necessary in any case to consult the original. We could, 
however, wish that they were somewhat better illustrated, or 
that such illustrations as there are were better printed. Under 
the direction of Sir H. Reader Lack, Comptroller, lists are 
also issued showing on what subject these abridgments are 
now being published or in preparation. The uniform price 
of the volumes is ninepence. 
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The Naval Annual for 1893. 
[FinaL’ Notice. ] 

Tue chapter on “Ordnance” is most valuable. Cor- 
dite appears to have fulfilled nearly all the anticipations 
which were expected .of it. Consisting, as it does, of 
gun-cotton dissolved in acetone, with nitro-glycerine and 
mineral jelly, the two principal components, gun-cotton 
and nitro-glycerine, though eminently treacherous in 
themselves, prove when combined to be a singularly safe 
explosive; and hitherto the experiments which have 
been made with it, especially to ascertain its stability 
under the most extreme variations of temperature, have 
been attended with satisfactory results, although it 
must be admitted that great heat is a more severe test to 
it than cold. This must, of course, be exhaustively in- 
vestigated before cordite takes the place of ordinary 





powder, but there is no doubt that both the Admiralty 
and the |War-office are fully alive to the importance of 


sifting the matter thoroughly. 


itself ; that cordite is more violent in its action than gun- 
powder is an ascertained fact. France, Germany, and 
Great Britain have all found difficulties with it, and it is 
generally admitted that nearly three times as much space 
is required to be left for expansion in the chamber, in 
proportion to the bulk of charge employed. Moreover, 
when fired in ordinary breech-loading guns, the vents show 
rapidly the effects of its action, and require constant 
renewal. It is also said that the effects upon small 
arms with this propellant have proved to be somewhat 
disturbing. Rumours are rife that the breech action, 
after quite a limited number of rounds, begins to work 
loosely, and appears to receive a considerable jar at the 
shock of discharge. The smoke, too, is most unpleasant 
to the eyes when blown into them. It is probable that a 
great many, if not all, of these difficulties will be over- 
come by modifications in the making up of this explosive ; 
but we cannot at present consider that cordite, as it 
stands, is quite in a position to take the place definitely 
of gunpowder as a service propellant. Some interesting 
experiments were made by Captain Sir Andrew Noble, 
K.C.B., with service pebble, amide powder, smokeless 
ballistite, and cordite, and communicated to the Royal 
Society. A 4:Tin. quick-firing gun was employed. The 
results of pressures, units of heat, velocity and muzzle 
energy were as follows :— 


| | 
Velo- | Muzzle 








Mean Gramme- 

Nature of powder. | Change Demure) ity, | cuengy. ynitsofheat 

tons. seconds.| tons. ofexplosive. 
Service pebble... 12 | 159 | 1839 | 1055 720 
Semi-smokeless amide 10°5 153 | 2036 | 1293 821 
Sanches teltatinn...| 55 14°3 2140 | 1429 1365 
cs cordite a 5°6 133 | 2146 | 1437 1260 





One cannot fail to observe, on examining this table, 
that cordite produces over ordinary powder enormously 
improved velocity and increased muzzle energy, whilst 
the pressures are greatly reduced, and the heat developed 
—considered in proportion to the charge employed— is 
not so great. Hence it is a little difficult to understand 
how the “ violence of action” before alluded to takes 
place, unless it originates in the greater rapidity of com 
bustion of the propellant. For the maximum pressure, 
as well as the mean pressure, is less with cordite than 
with powder. When, however, it is considered that any 
difficulties which result from the employment of this new 
smokeless compound may be got over by the adoption of 
the Elswick quick-firing breech and metal cylinder for 
the cartridge, it seems indispensable that the ordinary 
breech-loading guns up to 6in. calibre should be 
replaced at the earliest possible moment. A question 
has, it is true, been raised as to the weight of such 
ammunition for field guns, but we have little doubt that 
the great reduction which would be effected in the num- 
bers of gunners required to manipulate the pieces would 
more than counterbalance the extra weight in the metal 
cases, to say nothing of the reduction of weight in the 
propellant itself. 

Chapter III., on “ Quick-firing Guns,”’ cannot fail to 
arouse interest at atime when both Canet and Krupp are 
endeavouring to rival the Elswick firm in their particular 
speciality. For convenience of reference rather than for 
comparison we append a statement of some oi the 
ballistics of M. Canet’s 80-calibre gun and those of a 
lengthened 6in. gun which was tried at Elswick in 
January of this year:— 














2¢| 6 | 38 |aulas| of 
Gun. Be | 2 | ee s3 ae 33 
Es| 6 ZR |= (|RS| FE 
c 100 39 Ibs. | Ibs. ft.-t. | Tons. 
Janet, m. 3°9”, | 
SO cal... 48°7 | 20-7 | Brown [9001 1481! 16-4 
Do. do. do. | 287) 12-1 | Smoke-| 3397 9176| 18-3 
| ess. 
Do. do. do. aid 124) ,, |3366/2255| 19-6 
Do. do. do. 287] 141; ,, |3287/2150| 16-6 
Elswick lengthened | | | | 
Besse ve, 1000] (17-0) | 82817288) oe 
Do. do. do. 70°0| (170; + {3711 
| 


6685 nt known 
| 





* Assumed to be 17 Ib. t Believed to be smokeless. 


It will be observed that the effect of screwing on a 
piece to the muzzle of the Elswick 6in. quick-firer, has 
been to raise the velocity from 2694 foot-seconds to 8711 
foot-seconds, and the energy of the 100 lb. projectile 
from 5033 foot-tons to 7238 foot-tons. Krupp’s formula 
for penetration at these high velocities, which appears to 
be more correct than the English one, gives 27'lin. as the 
perforation of wrought iron for this amount of energy. 
Not so bad for a 6in. gun! As we can never believe that 
M. Canet is serious in his attempt to thrust upon us a 
gun of eighty calibres, a weapon which is more fit for 
a museum of scientific toys than for the exigencies of 
service, we merely give the results obtained with it, 
presuming at the same time that its life would be a 
short and merry one if it were often fired with a 
charge of 14:1 lb. of smokeless powder. His ordinary 
15-centimetre quick-firing gun, which exactly corresponds 
with the Elswick 6in., has only a muzzle velocity of 
2460 foot-seconds, against the 2694 of the ordinary 
English gun, and an energy of only 3704 foot-tons to 
compare with the 5033 produced by the latter. How in 
the face of these figures Canet’s guns can be said to 
equal or surpass those of Sir W. Armstrong, Mitchell and 
Company, is difficult to conceive. The sole advantage 
which the former can be thought to have possessed was 
the arrangement for opening the breech by a single 





Another point presents 


contrivance which leaves much to be desired. The latest 
improvement at Elswick has, however, dealt with this 
matter most satisfactorily, and the more recent breech 
gear is being turned out with a most simple opening and 
closing handle, which shuts or opens the breech in one 
movement, at the same time automatically raising the 
striker to fire the gun. The new naval 12-pounder quick- 
firing guns will be thus fitted. 

Part 1V. of the Annual is, perhaps, as valuable as any 
other portion of the work, though, from its statistical 
character, it cannot be read with quite so much facility. 
The 12in. breech-loading steel and wire gun of a new 
design, intended for the armament of the new battleships, 
spoken of in the First Lord’s Memorandum, is a 
weapon around which the greatest interest concentrates. 
Wire strapping or tapeing, as at first practised, was a 
rough expedient, and the coils were so imperfectly laid 
that it is doubtful whether the radial strength given to 
the breech was not more than counterbalanced by the 
longitudinal strength lost. Now, however, the apparatus 
for strapping is so far perfected that the wire becomes 
part and parcel of the material of the gun, and the 
covering jacket has a secure bed upon which’it can be 
shrunk. The tape, which is of the finest ductile steel, 
with a longitudinal strength sufficient to resist a strain 
of ninety tons to the square inch, is fed through a gripping 
machine, which, by means of a long lever and weight, 
exercises a pressure of forty-five to fifty tons per square 
inch to prevent its passing through. The gun over which it 
isled is, however, revolving slowly between bearings, hence 
the wire is drawn round it at a strain of about 45 or 
50 tons to the square inch. This, it is needless to say, 
tightens the wire or tape perfectly, and the edges are 
driven together as the process goes on with a mallet. 
The wire or tape is flat, about ;#,in. thick, and jin. 
wide. An enormous quantity of it is now being con- 
stantly used at the Arsenal, Woolwich, and piles of little 
circular bundles of this singular-looking material surround 
the gun factories. A 12in. gun requires, we understand, 
many dozens of miles of this wire to be laid around it, so 
the labour of putting it on can be imagined. 

The comparative tables of British, French, and 
Russian ships—a réswmé of which appeared in our 
previous notice, and which has been brought up to May, 
1893—is not the least instructive item of Part IV. By 
an oversight we omitted to include in our list of 175 
battleships and cruisers, nineteen look-out vessels, in- 
cluding the Irisand Mercury, Blanche, Blonde, Archer, 
and Bellona classes. Against all these most important 
adjuncts to a fleet, the French have only six ships, and 
the Russians none at all. 

In conclusion, a few words as to our present position. 
That it is satisfactory. except in so far as armoured 
cruisers and torpedo vessels are concerned, will scarcely 
be contested. We consider that Lord Brassey has, how- 
ever, acted loyally to his country in emphasising our 
wants in these two respects. We have already drawn 
attention to the possibility that in a prospective naval 
war, “quality might exercise a more potent influence 
than quantity” in deciding the issues of engagements 
that would be proceeding simultaneously in all quarters 
of the globe. Under these circumstances it is an un- 
pleasant reflection that we should have no cruisers which 
could compete—severally—on equal terms with the 
Russian Rurik or American New York, either as regards 
armament or protection; with the French Dupuy de 
Lome, as regards immunity from high-explosive shells; 
or with the Argentine Neuve de Julio, or Japanese Yoshino 
as regards speed. In point of fact, either of these vessels, in 
their own peculiar element, could crush with overwhelming 
gun-power, destroy with high-explosive shells, or steam 
around and tickle at their pleasure, either single vessels 
or small combinations of similar classes in our fleet. 
The days have gone by when twenty different battleships 
or frigates set sail in company at a speed which scarcely 
varied half a knot in each, provided they had all the 
same force of wind. It is incredible that such a 
tremendous powerful steaming, fighting, and destroying 
machine as the Rurik, with its four 8in., sixteen 6in., 
and six 4°7in. guns, its 10in. armour, and 18} knots—or, 
indeed, in the latest design 20 knots—of speed, should 
be handicapped by the company of half-a-dozen inferior 
vessels in taking up a position on active service. Clearly 
other tactics will be adopted. As the knights of old, 
superbly mounted, and clad in a complete panoply of 
armour, often individually decided the issues of a battle 
by riding amongst and cutting down the common horse 
and foot soldiers of the enemy, so will the swift and 
terrible armoured cruisers be employed. Avoiding action 
with a fleet, they will hover upon the flanks of the 
enemy, sinking his cruisers, and destroying, with superior 
armament and manceuvring power, individual vessels 
which may be overtaken. We cannot too importunately 
urge upon our Government a reconsideration of our 
requirements, both as regards swift armoured cruisers 
and torpedo vessels. With this homily we conclude our 
notice of a work the value of which cannot be over- 
estimated. 
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BLYTHE’S HAY AND STRAW PRESS. 


THE press illustrated by the engraving above was exhibited 
at the Chester meeting of the Royal Agricultural Society. 
The framework is a combination of ironwork and wood 
supporting a wood base and operating a wood platen. The 
platen is balanced by weights on chains running over pulleys 
on the top of the frame. The platen is operated by stronger 
frames, which are fixed at one end, as shown in Fig. 1, and 
one at the other end on screw rollers. The platen is rapidly 
hauled down by means of the hand-wheel shown in Fig. 1. 
Then the first and lightest part of the compression is per- 
formed by the hand lever, shown in Figs. 1 and 3, and a final 
compressson under greater stress by the hand ratchet lever 
wheel and pinion, shown in Figs. 1 and 2. Pivoted close to 
the wheel is a lever, shown in Fig. 2, by means of which a 
pull on the chain can be made, when the bale is tied just 
sufficient to raise the pawl to allow the chain to unwind from 
the screw rollers and the platen to move upwards under the 
pull of the balanced weights. When in its upper position the 
platen tilts to the position shown automatically. Beneath 
the bed or lower platen is an equipoise weighing apparatus, 
which can be used for other purposes. 








THE ORIEL LUBRICATOR. 


THE lubricator for semi-solid or viscous lubricants of the 
vaseline order, illustrated by the accompanying engraving, is 
being made by Messrs. J. G. Neville and Company, Liver- 

Numerous forms of lubricators for this sort of 
lubricant have been made with the object of getting over the 
difficulty connected with uniform flow of the lubricant with 








varying pressure upon it. In the lubricator illustrated the 
pressure upon the lubricant is obtained from a spring, the 
gradually decreasing pressure from which is balanced or is 
continuously made sufficient by the inverted taper plug, 
which, in descending, reduces the resistance to flow, and 
thereby the work the spring has to do. It is a very simple, 
and may be expected to remain, an efficient means of getting 
over the difficulty. 








Maprip is to be the scene of an International 
Exhibition from May to October, 1894. The exhibition will be 
divided into fourteen groups. Chemicals and their manufacture, 
and electricity are both separate groups. 


| expanders fitted with bead 
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WICKSTEED’S TUBE EXPANDERS, TUBE 
CUTTERS, AND BEADERS. 
THE annexed engravings illustrate six forms or applica- 


tions of Wicksteed’s solid body self-feeding and releasing tube | 


expanders and cutters. This tool is self-feeding, as the action 
of turning the mandril one way tightens it up, while turning 
it back instantly releases it. The whole body or roller case is 


cut out of one solid piece of steel, thus entirely doing away | 


with the loose collar and screws at the end, which have 
caused trouble. The rollers are put in their places from the 


inside and prevented from falling back when the mandril is | © C . 
| eight-candle power incandescent lamps, and the office accommoda- 
| tion and storage room is ample to meet the demands of future 


them whatever, the mandril taking the rollers entirely off | °*{@nsions. 


removed by removable wires securely placed behind the 
rollers at one side of the slot. These wires have no strain on 


when at work. The wear and thrust of the rollers at the 


ends of the slots is taken by plugs of hardened cast steel. The | 


mandrils are made with square ends—to be worked with 
Fig. 2 Fig. 5 Fig. 6 
oe . a 


, . q ” 

















Fig. 1 Fig. 3 Fig. 4 

| head with holes in it. In the engravings the plain expander 
| for ordinary work is shown at Fig. 1. The machine or tool 
| for beading the end over and rolling it up tight to the plate 
| when cut off-is shown at Fig. 2. At Figs. 3 and 4 is shown 
| the action of the internal tube cutter cutting the tube off 
| inside and outside the tube plate. At Figs. 5 and 6 are shown 
rollers for internal and external 
fullering. These tools are largely used, and are made by 
Messrs. C. Wicksteed and Co., Kettering. 


| the Coi 





ELECTRIC LIGHTING IN HUDDERSFIELD. 





On Saturday evening the Huddersfield Corporation's Electric 
Supply Station was officially opened and the supply of the electric 
light commenced. The Brush Electrical Engineering Company's 
contract for plant and underground mains was £20,640, and others 
brought this up toa total of £29,693. The buildings, which are 
now completed, have a frontage on St. Andrew’s-road of 117ft., 
and extend back 108ft., the engine-room being 105ft. long by 50ft. 
wide, and the boiler-house 105ft. by 54ft.; the chimney, which is 
200ft. high, has an inside diameter of 6ft. The station has been 
built to contain machinery for supplying light equivalent to 40,(00 


The machinery already put in will provide for 9000 eight-candle 
lights, but so great has been the demand for the supply of electric 
lighting in the town that it has been necessary to double the 
capacity of the machinery. The electric generating machinery 
consists of three high-tension alternating current plants having a 
total output of 250 units. Four boilers of the Babcock and 
Wilcox type have been fixed, equal in the aggregate’ to 800- 
horse power. These supply steam to three fine compound vertical 
condensing high-speed engines, made by the Brush Company, at 
their Falcon Works, which drive three Mordey Victoria alterna- 
tors, and the latter generates electricity at a pressure of 2000 volts. 


| The additional productive power is to be provided by one large 
| engine and alternator generating 250 units, and equal to the whole 
| of the present plant. This will also be supplied by the Brush 


Electrical Engineering Company. The steam and feed pipes are 
arranged upon the ring system, all the valves being of Hopkin- 
son’s make, and the exhaust yy are arranged so that the 
condensing plant may be used, or the engine exhaust direct to the 
atmosphere. 

The switches and apparatus for regulating the supply of elec- 
trical energy are fixed upon a balcony running along the front and 
end of the engine-room, and the connections are arranged so that 
the alternators are supplying the energy at the pressure of 2000 
volts in parallel, the quantity being measured by Shallenberger 
meters as it is conducted from the station. Four conduits have 
been laid from the station to a transformer chamber at the corner 
of Northumberland and John William-streets, and into these con- 
duits up to the present have been drawn two primary concentric 


| mains, manufactured by Messrs. Siemens Brothers and Co., of 


London. These mains supply four transformer stations, which 
have been erected in central positions with the alternating current 


| at a pressure of 2000 volts, and from the chambers situated in the 


Market-place, Market Hall, and Town Hall, the supply is dis- 


| tributed at the low pressure of 100 volts by the low-tension mains 


in the principal streets of the town, from which the consumers are 
supplied. The length of the primary mains laid is 3495 yards; 
length of conduits for carrying the mains, 14,526 yards; and the 
length of low-tension mains, 9500 yards. 
ith regard to the cost of the electric light, the charge made by 
ration for the supply of electricity will be at the rate of 
6d. per rd of Trade unit. 

At about six o'clock on Saturday evening the members of the 


| Electric Lighting Committee and a few others assembled in the 


engine-room at the supply station, and after the machinery had 


| been inspected, the Mayor—Alderman R. Hirst—Alderman Brigg, 


and Alderman Haigh each started an engine. 
The ceremony over, the company returned to the committee 


| room, where the toast list was gone through during a convivial 
| evening. Councillor Garton presided, and those also present were 


the Mayor; Aldermen Brigg, Glendinning, Haigh, Heppenstall, 


| J. J. Brook, and Stocks ; Councillors Marshall, Holland, 'T’. Brook, 
| Longbottom, Sterry, Munroe, J. W. Sykes, E. Mellor, and J. I. 


Brierley ; Mr. H. Barber, town clerk; Mr. A. B. Mountain, 
borough electrical engineer; Mr. William Owen, deputy town 
clerk; Mr. W. R. Herring, gas engineer and manager; Mr. A. 


| Garton, Mr. W. M. Mordey, chief electrician to the Brush Elec- 
ratchets, which is tte best way—or with the ordinary round | 


trical Engineering Company and inventor of the Mordey Victoria 
alternator ; and Mr. 8. A. Mahood, engineer-in-charge during the 
erection of the plant. 








Cuicaco is now being invaded by people in want of 
work. On the 31st ult. a thousand of the miners who were reduced 
to idleness by the closing of the silver mines in Colorado arrived. 
Labourers from the Chicago factories are daily being added to the 
ranks of the unemployed. 
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THE NAVAL MANGUVRES. 





Arrer the preliminary week's cruise, the contending 
forces put into their respective ports and completed with 
coal. The time for this operation varied, but by Wed- 
nesday, July 26th, the four fleets were practically ready 
for action. Permission was then ready for cruisers to 
observe the movements of the enemy, and vessels of this 
class from each side were despatched to the vicinity of 
the ports where their opponents were collected. On 
Thursday, the 27th, information was received that 
hostilities were to commence at 10 p.m. on that day. 
From what followed it is evident that the primary object 
with each side was to effect a junction of its two fleets, 
and then, if possible, to fall upon the other side before it 
had completed a similar operation. We have already 
indicated that such was a very probable course to be 
adopted by one, if not both, of the contending Admirals. 
It was pointed out by us that with squadrons at 
Berebaven and ‘Torbay, having practically equal 
speeds, and leaving these ports at the same hour, should 
each shape a course for the Irish Channel, the Berehaven 
contingent would approximately be sixty miles ahead of 
the other. Thus the Blue Admiral would have a chance 
of meeting the Lamlash squadron should it be directed 
to proceed south to meet the Torbay Fleet, and having 
defeated it by superiority of numbers, could then amalga- 
mate with his other squadron from Blacksod. Thus 
reinforced, he was powerful enough to turn and meet the 
Torbay Fleet with ,every prospect of success. But if he 
missed the Lamlash force the Blue side would be con- 
fronted with the whole of the Red side, which, unless 
yeduced by successful attack by the torpedo flotilla, 
would be superior to his own. From what occurred it 
is evident that the Red Admiral counted on preventing 
this junction, and trusted on coming up with his 
adversary before such a combination could take place. 
As the Blue Admiral desired to be sure of what his 
opponent would do, it was important to ascertain whether 
the Lamlash squadron would proceed south, or remain 
to prevent the passage of the Blacksod force round the 
north end of Ireland. To obtain this information was 
the duty of the Blue cruisers. They were sufficiently 
numerous to watch closely the neighbourhood of Lamlash 
Bay, and then, if the squadron within took a south 
course, could by command of speed proceed in front and 
warn the Blue Admiral of its approach, while one of their 
number could assure the Blacksod fleet that the sea was 
clear for its passage. Though the Lamlash squadron did 
proceed south, it got away without being seen, and hence 
was not encountered by the Berehaven fleet. This 
made its way north, skirting the Irish coast, until it 
stretched away to the Isle of Man in order to meet 
the D fleet. This was successfully accomplished about 
twoa.m. on Saturday morning. In the meantime the 
Torbay and Lamlash squadrons had already met, and 
were proceeding north, hoping to fall upon the Blue 
Admiral before he was thus reinforced. Such was the 
rapidity of the Red Admiral’s movements, that although 
originally sixty miles astern of his adversary, he came up 
with him only two hours after the Blue side had amal- 
gamated their forces. Each observed the other about 
three a.m. by their lights, as it was still dark. The Red 
side was bent on attack; the Blue could hardly avoid 
one. In fact, the latter had only just completed forming 
their amalgamated fleet when the enemy was upon them. 
He approached from the Irish coast, and was therefore 
on the starboard beam of the Blue fleet, then heading 
south. Such was the position of affairs when the day 
broke on Saturday morning, and disclosed to eac 
side that the full forces of both were collected at 
- this spot, not far from the southern extremity of the 
Isleof Man. Each at once made up his mind to engage. 
There was practically no disparity of force. In battle- 
ships the numbers were equal, as one had gone from the 
Red side. Blue had more cruisers, while Red possessed a 
flotilla of torpedo catchers, which the other side was with- 
out. Though Admiral Fairfax had twenty-six vessels to 
twenty-one commanded by Admiral Fitzroy, the superi- 
ority of the latter’s cruisers counterbalanced the greater 
numerical value of the Reds. Thus there was no reason 
for either side to refuse a conflict. To avoid being taken 
at a disadvantage, and meet the onslaught of Red, 
Admiral Fitzroy turned towards his adversary, who at 
that moment opened fire from his leading ships. Both 
were in divisions line ahead. The result of this evolution 
on the part of Blue was that the contending fleets passed 
parallel to each other at a distance of about 8000 yards, 
and the engagement became general. It was a magnificent 
spectacle, the meeting of nearly fifty warships engaging in 
mimic warfare, though only a certain number of guns 
were fired from each vessel to represent this part of the 
battle. Having passed each other, the Red Fleet turned 
to the southward, and the Blue side altered its course in 
the same direction, forming at the same time single line 
ahead. Both fleets were by these evolutions again 
brought on a parallel course, but the Blue being in one 
line full advantage could be taken of the guns of every 
ship, whereas the Reds, being in two divisions, had some 
of their gun-fire impeded as regards the outer ships. 
Moreover, the single line ahead could quickly be turned 
into line abreast, when the ships would be in a position 
to utilise the ram. Observing this, Admiral Fitzroy 
signalled to his fleet to turn eight points to port together, 
which brought them in this formation, and had they 
continued while in this position, the Blues must have 
rammed some of the ships in the Red rear. Under the 
circumstances the movement would not be permitted, 
and the Blues again turned in a safe direction and con- 
tinued the previous course. The Red Fleet had now 
forged ahead so much that only its rear ships were in 
action. As these consisted chiefly of cruisers they must 
have suffered severely. Shortly afterwards the distance 
between the two fleets increased, and the engagement 
Was discontinued. Though the cruisers took part in the 
battle they were not advantageously placed. Such 
vessels should be clear of the line of battle, and beyond 





the range of craft so much heavier than themselves. But 
on both sides in this action they were sufficiently close to 
impede the free movement of the battleships. On the 
Blue side a cruiser got between the lines, while in 
the Red Fleet their attached cruisers were at one 
anes of the action nearer to the enemy than the 
attleships. Previous to hostile fleets coming in contact 
scouts should be dispersed on the horizon, performing 
the functions which their name implies, and then, when 
this duty ceases, owing to the enemy being in sight 
from the main body, they should be stationed well clear 
on the off side or rear in a previously arranged formation. 
From such a position they would be ready to act against 
the light vessels opposed to them or assist a disabled 
battleship. After the action, both sides put into ports 
belonging to territory allotted to them and prepared for 
a renewal of the operations. This will enable the 
umpires to settle certain claims that have been made. 
The torpedo boats appear to have acted with vigour, in 
some cases even getting so close that torpedoes passed 
under the ships. So far, we hear, the Thunderer and 
two or three cruisers on the Red side were actually 
struck, which gives a great advantage to the Blue Fleet; 
but details of these operations must be reserved for a 
future occasion. 








INSTITUTION OF MECHANICAL 
AT MIDDLESBROUGH. 


Tue Institution of Mechanical Engineers commenced 
its summer meeting at Middlesbrough on the Ist inst. At 
ten a.m. some 200 members had assembled in the Town 
Hall to witness the reception of the President, Dr. William 
Anderson, and Members of Council, by the Mayor of Mid- 
dlesbrough, Mr. Charles Lothian Bell, and the Chairman 
of the Reception Committee, Mr. Jeremiah Head, Past 
President of the Institution of Mechanical Engineers. 

After a short speech from the Mayor, in which he said 
that Middlesbrough, though one of England’s youngest 
children, was already using its brains in endeavouring to 
develope the resources of nature, Mr. Jeremiah Head 
gave some account of the Reception Committee’s labours. 
He informed the meeting that the names of 172 of the 
leading men of the Cleveland district would be found on 
the Reception Committee, and that these gentlemen had 
been working for the last eight months in preparing the 
programme of visits, and in making arrangements for the 
comfort and gratification of the members who had visited 
Middlesbrough. He concluded by assuring them that 
they would find it “cold, smoky, but not altogether 
inhospitable.”’ 

Dr. Anderson, in returning thanks to the Mayor and 
Mr. Head for their welcome, said that Middlesbrough men 
had done much for the advancement of metallurgical 
science, that several works in this district—for instance, 
the Clarence Works—were known wherever metallurgy 
existed, and that the best proof that Middlesbrough was 
intimately associated with the Institution of Mechanical 
Engineers, might be gathered from the fact that on that 
platform were four Past-Presidents of the Institution of 
Mechanical Engineers, all Middlesbrough men. 

After the usual formal business, and the notice of elec- 
tion of new members, Mr. Jeremiah Head read the paper 
on ‘Recent Developments in the Cleveland Iron and 
Steel Industries,” an abstract of the first part of which 
will be found on page 111. Mr. Head took an hour and 
twenty minutes to read his paper, and the discussion on 
it was not finished at one p.m., when the meeting was 
adjourned. Considering that every member who desires 
it has a copy of the paper sent him a week or ten days 
before the meeting, and that these papers are presumably 
read by all who take an interest in the subject, it is a 
pity that all papers at the summer meetings, or at any 
rate, those which do not require illustration, cannot be 
‘taken as read.” 

The discussion on Mr. Head’s paper was opened by 
Sir Lowthian Bell, who said that it was a most complete 
account of the iron and steel industries of Middlesbrough. 
He added that some makers had a fixed idea that certain 
irons were fitted for certain purposes. Amongst others, 
the late Mr. Kitson always had that opinion. The fact, 
however, was that all irons were alike, though the ores 
from which they were extracted differed from the 
impurities which they contained. 

Mr. Dawson, of Low Moor, had at one time thought 
the same, and commenced an investigation with the view 
of ascertaining the peculiar characteristics of Low Moor 
iron. The result of his research was to convince him 
that all iron was alike, and that the difference in quality 
must be attributed to the presence of metalloids—often 
in minute quantities. He thought that all iron would 
eventually be made by the pneumatic, z.e., open hearth or 
Bessemer process, and that nine-tenths of the so-called 
steel was really only homogeneous iron. With regard to 
the alleged greater liability of steel to corrode, Sir 
Lowthian said that they now were using steel entirely for 
the locomotive boilers of the North-Eastern Railway, and 
might have added that some thousands of portable 
engines have been made with it. It was true that 
occasionally a boiler would corrode rapidly and un- 
accountably ; but, for one that would do so a hundred 
would not. He considered that inferiority of quality was 
due to the presence in the steel of some particular 
material which interfered either with the tenacity or the 
durability ; and that it was their business to find out 
what this material was, and eliminate it. 

Mr. E. Windsor Richards said that possibly steel might 
be made as good as iron in the future, but that at present 
the very mildest steel would not compare with the best 
Yorkshire iron. All additions of metalloids made steel 
brittle, and there was no fibre in steel, unless you added 
a large quantity of sulphur. which was not desirable. 

Mr. Cochrane disagreed with what the author said 
about the power of production of blast furnaces being 
affected by their internal shape. He considered friction 
against the sides took up most of the strain, and com- 
pared the pressure of a charge in a furnace to that of a 


ENGINEERS 








man climbing down a chimney. He admitted that 
Messrs. Hawdon and Howson had made an improve- 
ment at the Newport Ironworks, but denied that it was 
caused by the change in the shape of the furnace. He 
then gave details of the wear of a furnace which had been 
in blast for eighteen years, and said that the members 
would see it when they visited the Ormesby Works on the 
following afternoon. He warned the members that they 
should judge of the wear and tear of a furnace by dimen- 
sions taken whilst it was actually at work, and not after 
it had been blown out. 

Several speakers disagreed with Mr. Cochrane’s theory 
of the angle of repose of the charge in the inside of a 
blast furnace, amongst others Messrs. Hawdon and 
Howson. 

Mr. Hawdon described the change which they had 
introduced into the furnace linings at Newport Ironworks. 
In their furnace there are really three boshes instead of 
one, the upper being much the largest. This is high up 
above the melting zone of the furnace, and they claim 
that the material passes regularly to the intermediate or 
reducing, and bottom or melting zone, and that it has no 
tendency to clog. 

Mr. Howson said that with the new furnace they could 
do 40 per cent. more work than with a smaller furnace, use 
1 cwt. less coke per ton, and make a better iron. 

Mr. Cecil inquired what the performance of the 
Newport furnaces had been before the new plan was 
tried, as if they were not equal to others, for instance to 
the Ormesby, something must be taken off the 40 per 
cent. saving. 

Mr. White said they were using steel at the Admiralty, 
and that they did so because they could obtain a suitable 
material. It was, to a great extent, a question of cost. 
The Admiralty had encouraged manufacturers to supply 
them with steel made by the open-hearth basic process, 
and from native ores, but they found they could buy acid 
open-hearth steel cheaper. They had now been using 
mild steel in the dockyards for nearly twenty years. 
At first the smiths thought they could not weld it, 
and wanted to be allowed to use iron filling pieces, 
but now they could manage it very well, especi- 
ally the younger men. They had ships eighteen years 
old, whose bottom plating was of steel }in. thick, still 
working, and in good condition. The chief source of 
corrosion was manufacturers’ scale; this they had to 
remove by an acid bath, and he thought manufacturers 
would soon get into the way of dipping their sheets. It 
was also necessary to take more trouble in painting, on 
account of the extra smoothness of the surface. With 


‘regard to fracture, he said it was true that you could 


break steel more easily than you could iron, but he 
reminded the members that at the Naval Exhibition two 
plates had been shown, one of iron, the other of steel. A 
charge of gun-cotton had been exploded against each. 
This completely shattered the iron, but only dished the 
steel. 

Mr. Wicksteed said that his firm always had their 
racks full of best Yorkshire iron, costing 17s. or. 18s. a 
ewt., and they had to continue to use it because they 
always found it reliable, whereas steel was not. It was 
impossible from the same quality of steel to make a 
shaft which would run in a cast iron bearing, and resist 
abrasion; and a piece like a chuck for a lathe, which 
could be welded and case-hardened. Therefore, unless 
iron were used, it would always be necessary to keep two 
qualities of steel. 

Mr. Shaw said the reasons some steels rusted much 
more rapidly than others was that they probably con- 
tained a slight excess of manganese, which had a great 
affinity for oxygen. 

In the afternoon the members visited the Newport 
Ironworks, the Newport Rolling Mills, the Britannia 
Works of Messrs. Dorman, Long, and Co., the Ayrsome 
Ironworks, and the North-Eastern Steel Works. We 
shall give further details of this visit next week. 

The discussion on Mr. Jeremiah Head’s paper was 
resumed on Wednesday morning by Mr. Aspinal, who 
said that on the Lancashire and Yorkshire Railway they 
used steel almost entirely for locomotive work. They 
found basic steel answer exceedingly well, and were able 
to caseharden all wearing parts. They had recently 
made boilers and crank axles from basic steel, and so far 
they seem to do well. Stays had also been tried from 
basic steel, when copper became so dear a few years ago; 
but these did not answer, and they had been obliged to 
revert to copper. He had since heard that the same had 
happened with other English railways, and with at least 
one in Belgium. 

Sir Lowthian Bell asked permission to speak again. 
He wished to point out to Mr. Cochrane that with coal 
bunkers having only a 2ft. 6in. aperture, there was no 
difficulty about regularity of flow, and that the same 
thing happened in bins of iron ore. He considered that 
the fused matter would act as a lubricant. 

Mr. Jeremiah Head stated that he had very little to say 
in reply. With regard to the controversial matter, 
speakers had practically answered one another. No one 
could say exactly what was happening to the material at 
the top of a blast furnace; we could only say what we 
thought happened. Messrs. Hawdon and Howson not 
only ciainpall that their plan ought to succeed, but that it 
had succeeded. 

After a cordial vote of thanks to the author, the Presi- 
dent called on Mr. Richard Grigg to read his paper on the 
‘“* Middlesbrough Salt Industry.” There was an interest- 
ing discussion, of which we must reserve the account till 
next week; and then Mr. A. L. Steavenson’s paper on 
“ Electric Rock-drilling Machinery,” and Mr. George J. 
Clarke’s paper on “Engineering Improvements of the - 
River Tees,” were read and discussed. 

The President announced that Messrs. Dobson and 
Borodin’s papers would have to be postponed till the 
autumn meeting. In the afternoon iron works east of 
Middlesbrough were visited, and in the evening the Institu- 
tion dinner took place at the Royal Exchange. 

(To be continued.) 
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THE ATTEMPTED STOPPAGE OF THE MANUFACTURE 
OF COKE. 


UNDOUBTEDLY the attempt to stop the manufacture of 
coke in Yorkshire is one of the most important features 
connected with the coal crisis. The blow intended to be 
dealt will, however, not be so heavily felt, inasmuch as many 
of the coke burners would have to give fourteen days’ notice 
from Wednesday or Thursday last. In the meantime a large 
tonnage of coke will, doubtless, be manufactured at collieries 
and works where they have good supplies of slack and smudge 
on hand. Owners of blast furnaces will, it is expected, not 
be able to continue work for any lengthy period if prices 
increase. 

The stoppage of the coke burners will have a serious effect 
on the iron trade of North Lincolnshire, Derbyshire, and 
Northamptonshire, most of the smelters drawing their 
supplies from South Yorkshire. Already there are not 
wanting indications of the effect of the stoppage on the 
Frodingham district. Messrs. Cliff and Co. are reported to 
be damping down three of their furnaces, and others are 
likely to follow. The Appleby Iron Company, which com- 
menced operations in 1877, are reported to have several 
weeks’ supply of fuel on hand, so that in all probability they 
will work on for some time. The general feeling is that the 
safest, and probably the cheapest course in the end, is to 
damp down the furnaces. This would undoubtedly have 
the effect of clearing stocks of pig iron, and would also 
improve prices. An important suggestion which is likely 
not to be lost sight of is, that in the event of the dispute 
being a lengthy one, and supplies of coke from South 
Yorkshire becoming scarce, the Manchester, Sheffield and 
Lincolnshire and North-Eastern Railway Companies should 
be appealed to, and ask to give a special rate from Durham, 
so as to enable smelters to use the coke from the North of 
England. If thisisnotdone, andthe furnaces are damped down, 
the railway companies will lose the traffic in pig iron and 
that arising from the transit of iron ore from North Lincoln- 
shire, for the whole of the furnaces which are kept in blast 
will have to look to Durham for supplies of coke. It may be 
stated that the North - Eastern. Railway Company have 
already met the Durham owners with respect to the carriage 
of coal, and circulars are now current in South Yorkshire 
soliciting orders of North of England coal. 

One point in what is called “‘ The Lancashire Reply ”’ to 
the coalowners’ manifesto, has attracted no little attention. 
It is the handiwork of Mr. Thomas Ashton, and runs thus :— 
“The workman’s case is simple and clear. They did not 
reap their share of the profits on the high selling prices. 
They never asked for that. They struggled to establish a fair, 
just, and reasonable rate of wages, and having accomplished 
that, will fight campaign after campaign if need be to keep 
it.” Considering that the high selling prices were caused by 
the 40 per cent. advances obtained by the workpeople, this 
statement is what the Americans call ‘‘steep.”” But perhaps 
what Mr. Ashton really means is that the coalowners put up 
prices out of all proportion to the increased wages given to 
the men. Even in that case the miners must be understood 
to have obtained their share, and no inconsiderable share, in 
the 40 per cent. The British public, as usual, was ground 
between the upper and the nether millstone. The colliers’ 
40 per cent. had to be paid by the public, and the extra profit 
the miners’ leaders charge the owners with taking would have 
to come from the same pocket. It is in adversity as in pros- 
perity. Now thatthe coal supplies are cut off, both coalowners 
and coal merchants make the householder pay all they can for 
their needs. Neither the one side nor the other appear to con- 
sider the customer. His business is to pay, and he is doing it 
now. There is every prospect, too, that he must continue to 
do it, for there seems little doubt of the determination of 
the Union leaders to fight. There never was a time in the 
history of Trades Unionism when the leaders had so firm a 
grip of their men, or when Federation was so widely spread 
and so deeply-rooted. The men have been thoroughly 
indoctrinated with this cardinal creed :—‘The employers 
have thrown away their profits by senseless competition 
amongst themselves ; that is no reason why you should throw 
away your labour. Stand out for a month or two, and the 
masters will be glad to give you work at the old wage.” And 
thus the old evil game is played, and business goes from bad 
to worse, with the thoroughfare-congested centres of people 
who prefer to be unemployed rather than submit their 
grievances to arbitration. ‘No advances were ever got by 
arbitration,” says one of the leaders, who is evidently of a 
mind with the South Yorkshire collier, who frankly confessed 
that the only sliding scale he believed in was the sliding scale 
that “always slid upward.” 








LETTERS TO THE EDITOR. 
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ON CARNOT’S FUNCTION OF THE TEMPERATURE. 


Str, If not honourable, certainly humorous, mention is often 
made of that unlucky playwright, matter for whose tragedy fell 
short of the quantity required for the customary number of 
divisions, owing to the awkward fact, in the early acts, all his 
characters were killed off ; and, although a ances constituted 
drama was justified in assuming the co-operation of at least one 
energetic ghost, for the stage to be wholly occupied by “‘ spooks ” 
was felt to be a disregard of the unities, to which dramatic critics 
would, certainly, be bitterly hostile. 

The difference between Mr. Donaldson and myself, as to Carnot’s 
function, seems converging to a like dilemma. Mr. Donaldson’s 
— being differences of opinion with himself, ‘‘ are not worthy 
of serious consideration,” and the thinking on the matter, of Carnot, 
Joule, Poisson, Thomson, &c., for their own credit would better 
have been “unthunk :” by strict mathematical methods he had 
demonstrated ; the said function ‘‘ was an utter absurdity.” With 
— audacity I submit: the statements of Rankine, Clansius, 

naldson, &c., in the shape they are presented, ought never to 
have been advanced at all, as they are manifest unfounded mis- 
representations and frivolous objections, which do not” affect 
Carnot’s reasoning. So here is a cleared space wherein to career 
on our respective hobbies, and administer sounding whacks to each 
other. Dry facts banged in mathematical bladders—scottice 
‘‘blethers,” which has another idiomatic and expressive meaning— 
make much noise without serious damage. Some one has asserted 
“there are mathematicians and mathematicians ”—an oracular way 
of stating there are masters of mathematics, and also, persons 
mastered by their mathematics. The latter category, not 
unjustly, being charged with supplying illustrations cf the 
—— “great mathematicians are poor philosophers,” and 

held responsible for a current belief. e title, mathe- 
matician, is a synonyme for a “soft impeachment,” such as 
being a poet, or having taken to drink. One ptom of 


this demoniac possession is, where we find the delusion: mathe- 





a special process of reasoning, for making explicit the truth or 
nonsense involved in the assumptions with which, in large measure, 
instinctively, from former experience, mankind set out in their 
investigations. Hence, mathematical deductions are not necessarily 
consistent with common sense. Another shape of the delusion: a 
fact translated into abstract mathematical notation ; this notation 
can be substituted for the fact. Whereas, the notation inadequately 
representing the fact, there may be points of view from which the 
assumption is quite erroneous. The pos may even pass 
altogether out of the universe into the ‘‘ fourth dimension,” where 
he is not amenable to ordinary reasoning and speech ; and, I be- 
lieve, has then to be communicated with in ‘‘ quaternions.” 

Long after the death of M. Sadi Carnot, an honest savant, M. 
Clapeyron, rescued the ideas of the former from oblivion by publish- 
ing a mathematical commentary thereon. In the introduction, is 
stated, ‘‘The idea taken for his researches appears to me fertile 
and incontestible ; his demonstrations are feantal an the absurdity 
which arises from admitting the possibility of producing absolutely 
either the motive power or the heat.” A. referring to a certain 
deduction, ‘‘a quantity of action (the French term for Newton’s 
actio agentis, the vis viva of Leibnitz, or mechanic power of Smeaton) 
—would, therefore, be produced, which would be created, 
absolutely, and without consumption of heat—an absurd results 
which would imply the possibility of creating either force 
or heat in a gratuitous and indefinite manner.” M. Clapeyron 
adds, “It appears to me that the impossibility of such a result 
might be accepted as a fundamental axiom in mechanics.” I 
think in the Hebrew Bible M. Clapeyron might have found that age, 
before this axiom had been applied to things in general, and not to 
mechanics merely. But M. Clapeyron’s practical instincts as a 
mining engineer and profound mathematical attainments, seem to 
have been alike, inadequate, to enable him to comprehend the 
notion. The foregoing simple and direct statements ought to have 
been exactly reversed, and that he ought to have written: Carnot’s 
principle is, heat does work without being expended. At all 
events, Dr. Rankine and Professor Clausius, long after, asserted this 
to be the case. Not to wrangle over the failings of the dead, of 
one living and eminent man, Lord Kelvin, Professor Clausius 
positively asserts: ‘‘ He still maintains the ape of Carnot that 
eer may do work without any change of the quantity of heat 
taking place” (‘‘Clausius on Heat,” Brown’s translation, page 333), 
On personal knowledge, I assert, the position of Carnot and teachin, 
of Lord Kelvin are precisely alike, and to the effect : The idea of 
obtaining power without expending heat ree Foe a physical impos- 
sibility, and the notions thereanent, imputed to them by Professor 
Clausius, are ludicrous absurdities, for which existed, neither now 
nor at any time, any basis of fact. 

Next, as to Mr. Donaldson, refer to his paper, THE ENGINEER, 
May 5th, 1893, page 391. We find a correctly stated investigation : 
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work given out by Carnot’s reversible engine, if the different stages 
of the cycle could be carried out as described by Maxwell, in 
accordance with Carnot’s theory of heat.” Next, refer to a paper 
entitled ‘‘Synthetical Investigation of the Duty of a Perfect 
Thermodynamic Engine, founded on the Expansion and Condensa- 
tion of a Fluid, for which the gaseous laws hold, and the ratio (k) 
of the specific heat under constant pressure to the specific heat in 
constant volume is constant; and the modification of the result by 
the assumption of Mayer's hypothesis.” (‘‘ Royal Society Transac- 
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which, though written in a different notation, is exactly the same 

as quoted by Mr. Donaldson. 
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It is stated, ‘‘this result involves no hypothesis other than 
mentioned in the title. If we now add the assumption of Mayer's 
hypothesis, which for the actual circumstance is— 
. Vv E(S - T) t; —te » 
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P V log. v J H, we have M=JH i+ES 7 ea 
Note, here ¢, and f, are the Fahrenheit scale temperatures, and E 
the coefficient of expansion of a gas for the same scale—not the E 
of my former letter, which is here represented by M. This is the 
well-known form to which Carnot’s reasoning is usually reduced, 
and is, equally, derivable from Carnot’s cycle, or here, by Lord 
Kelvin, from the earlier independent investigations on gaseous 
action of M. Poisson. 

These and like investigations, fully confirmed by experimental 
facts, are supposed as rendered absurd, on the strength of the 
rigmarole statements, by which is intruded into the problem a 
fictitious absurdity, which he names ‘heat substance,” and a 
co-ordinate whimsicality ‘‘ heat temperature,” recognised by no 
one but himself; although, on his showing, the most important 
factors of the problem. Mr. Donaldson writes, ‘‘in accordance with 
this—Carnot’s theory—mechanical work done upon the operative 
substance could not affect its temperature, if it were totally devoid 
of heat substance.” This clotted nonsense, in no shape entered 
Carnot’s theory! Observe: it assumes four things as dealt with, 
viz.:—(1) Mechanical work, (2) operative substance, (3) temperature 
of ditto, (4) heat substance. Consider Dr. Maxwell’s statement :— 
‘‘Heat may be transformed into something which is not heat 
—namely, mechanical work.” 

The late Dr. Clerk Maxwell, a profound thinker and con- 
summate mathematician, well knew that one thing transformed 
into another, implied both to be precisely alike, in essence! This 
could only differ in quantity, and the one could always be stated 
in terms of the other. So that, instead of heat and work, two 
things, by determinable law of equivalence, we could write, heat 
or work, and have only one thing, not tro, to deal with. Then, as 
to ‘‘heat substance.” This is a fiction, intruded into the problem 
by a gentleman who shows himself cognisant of its utter 
absurdity! Yet, knowing its falsity, insists on its recognition: as 
an end towards invalidating certain reasoning, on the mistaken 
supposition of his ability to substantiate some kind of connection 
between it and the reasoning to which he objects. This is not 
science, but a reprehensible and stupid artifice. Instead of four 
things, we have only two:—(1) Operative substance, or the matter 
acted upon; (2) heat. Only, in the sup; case, this latter may 
exist in two forms—as temperature of the matter, or as mechanical 
work: at bottom, phenomena of distinct portions of the second 
definite existence, leat; when associated with the first definite 
existence, matter. 

Note an explanation offered by Mr. Donaldson, in last week's 
issue :—‘‘ Heat transferred to the colder body will be expended 

rtly in raising its temperature, and partly in creating vis viva. 

e vis viva, in the case of both bodies, will again be converted 
into heat, by molecular friction.” Here Mr. Donaldson manages 
an explanation without separating the definite entity heat into 
his two imaginary factors, heat substance and heat temperature, 
only his confu: modes of thought lead him immediately into 
another absurdity, a creation of vis viva. Now the only thing 
which he or I can create is amusement. The matter now in dis- 
cussion ought to be, and really is, too simple to admit of juggling. 

A transferred heat Q is expended and now forms the definite 
substans of the two phenomena, temperature and vis viva in 
matter. The quantity in the temperature, is given by the expres- 
sion, Q, = & t, the quantity in the is viva by Q, = 3" = 
Necessarily, Q = Q; + Q., and k, t, m, are determinable as the 
dynamic specific heat, absolute temperature, and mass of the 
— substance, while V and 772 are the imparted velocity of 
the mass and Joule’s coefficient of equivalence between capability 
to perform work, in foot-pounds, and the quantity 6f heat defined 


pov log. “2, as the resultant external 
De 


tions, 1852.”) This result is given as, M = log. ¥2 


and PV log. ©} = ps rglog. 22, 
V Ps 





as the unit. From the Q = st, as I have already shown, we 





maximum power obtainable from the quantity Q of heat, The 
. . m 
vis viva part, Qo = x 779 
again into heat, when we have expended that amount of power o, 
molecular friction ‘‘ nothing can be put to it nor anything take, 
from it . . . that which hath been is now, and that which js t, 
be hath already been ”—a fragment of old Chaldean philosophy o) 
which, an axiom—as M. Clapeyron suggested—we are able to found 
the whole science of mechanics. 
It were an endless task to track Mr. Donaldson through his 


is called Carnot’; 


is immediately re-transformed hac, 


jungle. I may point out his statement, ‘ . 


function of the temperature ” is a mistake for Dr. Joule’s deter. 
mination that this is 4 = st In another place, he clears Upa 
discrepancy between Carnot and Dr, Maxwell | utterly mystify. 
ing with heat substance relations explained by Mayer, Joule, and 
Thomson, and further overlook of the fact. An accurate-thinking 
scientist, the late Dr. James Thomson, forty-five years ago, had 
pointed out the origin as a verbal slip, so obvious as scarcely to 
require notice, except to those whose perception was somewhat 
dulled by the fact they themselves ‘‘had an axe to grind,” anq 
consequently, as is consistent with human nature, made the most 
pore of such oversights as are invariably associated, even with 
the most perfect of human efforts. ROBERT Manse 
July 24th. 





TUBE FRAME TRUCKS ON IRISH RAILWAYS. 


Str,—My attention has been called to Mr. Tratman’s letter on 
“English and American Freight Wagons,” published in the 
columns of your valued journal of the 7th inst., in which he says; 
“* One of the Irish railways had some American type cars of 3) 
tons capacity, weighing only about 10# tons, but I have no particulars 
as to their service, results of experience, or in repairs, but if 
experience with them has been satisfactory, they would seem to 
offer decided advantages for English railways.” I have pleasure 
in handing you herewith copy of a letter, dated June 26th, 1893, 
from the general manager of the Great Northern Railway Company 
of Ireland upon this subject, from which you will see, that although 
that company were strongly advised against trying to use the 
Goodfellow and Cushman tubular frame wagons, they are so well 

leased with them that they ‘‘ have ordered a number more to be 

uilt,” making the fifth order they have given the Tubular Frame 
Wagon Company, Limited, the last two orders having been for ten 
each. Friend Tratmar, however, is altogether mistaken if he 
thinks that the reduction of working expenses by the use of 
American wagons on Irish railways to the extent of 60 to 70 per 
cent. will have the least effect on English railways. I have not 
yet met an English railway official and shown him the enclosed 
letter but who at once said, ‘It is differentin Ireland from what 
it is in England.” There are four Irish railways to-day using 
tubular frame cars, and every one of them will vouch for their 
superiority, but no Yankish tricks—trucks—for English railways 
if they can help it. JEFFERDS. 

London, July 26th. 





THERMODYNAMICS, 


Str,—I must confess that I have not, as Mr. Donaldson remarks, 
read the whole of the correspondence. I cannot, however, quite 
follow his reasoning. What ground is there for the belief that 
molecules expand and contract by heat? If they do not, it is 
obviously not possible for the mass of a body to be expanded by 
heat, and the molecules to be in a state of quiescence. In the 
supposititious instance referred to, with the two bodies in a perfectly 
adiabatic medium, granted that the same temperature will be 
attained by both, there is no reason that interchange of heat- 
motion should not take place. If the molecules are at rest con- 
traction will take place in any case, as it is impossible to suppose 
that agitation of any sort can take place without giving rise to an 
increase of volume. Then we have a substance at the same 
temperature and under the same pressure —s different 
volumes, according as it is surrounded or not by a perfectly 
adiabatic medium. In the case of gaseous matter, is it to be 
supposed that as soon as two portions of a gas attained the same 
temperature that there would be no diffusion? There seem to 
me to be many difficulties in the way of accepting this theory. 
Doubtless every known substance at definite temperatures will 
assume the solid, liquid, or gaseous state, and I see no reason why 
there should be any difference, except in magnitude, of the move- 
ment of the molecules. J. R. Cowe.t. 

Southampton, July 26th. 


JAPANESE CRUISER THE YOSHINO. 


Srr,—I have read with much interest your article on the “ Trials 
of the Japanese Cruiser Yoshino,” constructed for the Japanese Navy 
by Messrs. Sir W. G. Armstrong, Mitchell, and Co., which 
appeared in your last issue of July 28th. 

You state that the Yoshino is the same class of vessel as the 
9de Julio and 25 de Mayo, constructed by the same firm for the 
Argentine Government, but exceeds either of them in size and 
s . ; 
I want to call your attention to your article on the 9 de Julio 
that appeared in your issue of February 17th, in which you stated 
that the 9 de Julio reached, during the six hours’ trial, the mean 
speed of 21°943 knots. 

The Yoshino in the same interval has reached the mean speed of 
21°6 knots, which, according to your statement, gives 0°34 in favour 
of the 9 de Julio. Jactnto Z. CAMINO, Rees 

Lieut. in the Argentine Navy. 

94, Church-street, Birkenhead, Cheshire, 

August Ist. 








TRIALS OF THE JAPANESE CRUISER YOSHINO.—In the report of 
these trials in onr last issue, the word ‘throughout ” should follow 
the words ‘‘double-bottom” in the fourth line of the last para- 
graph. 

City AND GuILDs oF Lonpon InsTITUTE.—At a meeting of the 
Council, held on July 31st, the diploma of ‘ Associate of the City 
and Guilds Institute” was awarded to the following third year 
students of the City and Guilds Central Institution :—Civil and 
Mechanical Engineering—K. W. Digby, G. A. Fry, G. H. Heelas, 
R. F. Krall, H. F. Robinson, A. E. H. Sonneborn, C. V. Drysdale, 
T. L. D. Hadwen, E. L. Joselin, H. C. Leake, R. D. T. Roe, and 
W. T. W. Sussman. Physics and Electrical Engineering—G. H 
Ballie, W. A. Brodie, W. Casson, J. R. Dick, A. H. Finlay, E. E. 
Gunter, W. E. Miller, J. Barnard, R. B. Burrowes, W. R. Cooper, 
W. H. Everett, E. G. Fleming, T. Hemmant, N. Ward, an 
C. H. C. Woodhouse. Applied Chemistry—O. F. Russell. 


CuaTHAM DockyaRD.—An outlay of close upon £1000 has been 
sanctioned by the Lords of the Admiralty for the extension of m 
Alexandra building slip at Chatham Dockyard. The slip '8 
provide facilities for the construction of ships of 75ft. eee 
or vessels of much greater breadth than any battleship now afloal 
When the proposed alteration is completed, the slip will exceed in 
size that of any building slip in the service, and upon it will : 
constructed the newly-ordered first-class battleship Magnificet 
which when completed will be the largest and most powerlt 
warship in the world. She is to cost £960,000, inclusive of arma- 
ment, which will include four of the latest improved 67-ton guns. 
The drawings of the vessel are ex to be received in Chathen 
in the course of a fortnight, and the building to be commen 
forthwith. 
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AN ACCOUNT OF SOME EXPERIMENTS ON THE 
TRANSMISSION OF HEAT THROUGH STEEL 
PLATES, FROM HEATED GAS AT THE ONE 
SIDE TO WATER AT THE OTHER.* 

By A. BLECHYNDEN, Member. 
(Concluded from page 98.) 
Results of the experiments.—These are given in figures in the Tables 

I. to XIII., and are likewise shown graphically for the og" Aand 

B in the diagrams numbered 1 to 9, Figs. 3 to 11. e general 

results for all the plates are also shown relatively to each other in 

Diagram 10, Fig. 12, Diagrams 1 to 5, Figs. 2 to 7—Tables I. to 
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V., give the results of the experiments with plate A, which was at 
first 1°1875in. in thickness, and was afterwards reduced succes- 
sively to ‘75in., *5625in., ‘25in., and *125in. in thickness, and tried 
at each thickness. The temperatures of the furnace, given in the 
records of the trials with this plate, are those measured at the 
wint C, Fig. 2. 
X., show the results obtained with the plate B, which was at first 


46875in. thick, and was successively reduced to ‘375in., ‘25in., | 


PLATE B. DIAGRAM V!. 
FIGURE 8, 


-#6875 THICK 
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Diagrams 6 to 9, Figs. 8 to 11 and Tables VI. to | 


Table X. gives the results with the plate C ‘8125in. thick, with 
both sides rough. Table XI., the results of plate D, ‘Sin. thick, 
with one side—that next the water, as in A and B—machined. In 
the experiments with this plate, the temperatures were also taken 
at the lower point D, just over the fire, and the results are given 
in the table referred to. Tables XII. and XIII. give the results 
of the trials with the plate E. This plate was machined on both 
sides ; it was at first 1°1875in. thick, and was afterwards reduced 
to 1875. As with the plate D, the temperatures were measured 
at both the upper and lower points C and D. Only four experi- 
ments were made with the plate at each thickness. 

Discussion of the results.—If an examination be made of any of 
the diagrams Nos. 1 to 13, or of Tables I. to XIII., the broad 
general fact is evident,that the units of heat transmitted through 
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| any of the plates per degree difference of temperature between 
| the fire and the water are proportional to that difference, or, in 
other words, the heat transmitted is proportional to the square of 
the difference between the temperatures at the two sides of the 
plate, as will be seen from the fact that the ratio 
Heat transmitted per square foot 

(Difference of a 2 
is a constant for each plate within the limits of the experiments, 
and the mean values of this ratio for the various plates are as 
follow :— 





Modulus for Modulus for 
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DIAGRAM X. FIGURE 12. 
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and *15625in. thick, and tried at each thickness. For its first three 


thicknesses, as with uate A, no temperatures were measured at 


the lower point, D, ig. 2; but in the latter experiments with it, 
at the smallest thickness, these temperatures were measured, an: 
in these experiments the boiler was fitted with an air jacket. 


: 1 
PLATE B. DIAGRAM Vill. Hq 1 Results withAmJocket marked PLATE B. DIAGRAM Ix. 
2s°‘THICK FIGURE IO. Et if bastion @ 15625 THICK FIGURE I. 
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| The figures for the moduli in the last column are calculated as for 
the mean of the squares of the differences of the temperatures on 
the assumption that the temperatures taken just over the fire, or 
point D, are the maxima which would be approximately true, and 
that those at the upper station were equal to those of the escaping 
gases, which, as has been shown, was actually correct. The mean 
of the wo of the differences of temperatures was taken as 
being Dd, where D is the difference between the temperature at 
the upper station and the boiler, and d the difference between 
that at the lower station and that in the boiler. The table shows 
that there is a general rise in the value of the moduli with decrease 
of thickness ; but if the diagram No. 10, which shows graphically 
the general relation of these moduli, be inspected, it will seen 
that there are considerable irregularities in the curves joining the 
various points for each plate. This is, perhaps, no more than 
might be expected, because of the great di culty of machining’ all 
the surfaces to the same degree of smoothness; and, notwith- 
standing the precautions taken, the difficulty of maintaining the 
surfaces uniformly clean. It was found that the very slightest 
trace of caused a very 6 fall in the rate of transmission ; 
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factor will be readily seen when the 
plate E are compared with others. The plates A and E were at 
first the same thickness, viz., 1°1875in., yet the modulus for A is 
‘0155in., while that for E is only °01419in. Plates B and E were 
ultimately reduced to nearly the same thickness, viz., B to 
*15625in., and E to ‘1875in., while their moduli differ widely, viz., 





waste was sufficient to influence the result detrimentally. There 
also an apparent falling-off in the increased efficiency of the 


thinner plates when they are under three-eighths of an inch or so, 
which seemed as if it might possibly be accounted for on the 
assumption that the thinner plates yielded to the cutting tool, and 


us came to have more smoothly machined surfaces than the 
icker. That the smoothness of the surfaces was an important 
sition of the points for the 


r B -02583in., and for E ‘019245in. The differences are due to A 


and B having the receiving surfaces as from the mill, while E was 
very smoothly machined on both sides. It may be worth while to 
compare the results for the various plates relatively to their carbon 
content :— 


Plate. Carbon. Specific gravity. 
. ree ere "ak. «+ 46 me. #0 7°8176 
CO se co cc co “SB ce co 0 o0 78032 
PD sa ee eine SA me 0d uae “xe 7°8401 
i) sc 0s ae we OE ee aa ce ae 7°7420 


Now, it will be observed that A, the lowest in carbon, is also the 
lowest in conductivity, while the others seem to follow in the order 


the percentage ; though, doubtless, the experiments should be 


extended to confirm this. The rate of conduction has hitherto 
within this nee almost entirely been referred to the terminal 


mperature of the gases. This is not, however, that to which 


they should be referred, as has already been stated, but to a 
function of the initial and terminal temperatures, viz., Dd. In 
the cases of plates B, ‘15625in. thick, D, and E, these are given, 
and from these and others not here given it is evident that the 
values should be reduced to about °74 of those given for the ulti- 


ate differences of temperature.+ The results of these experiments 


certainly point to the conclusion that the thinner the plates, form- 
ing on of the heating surface of a boiler, the higher should be 
the 

but it will be evident that, if the plates be coated with a covering 
of scale, or some bad conductor, then the less must be the influence 
of the thickness on the efficiency, while with a thick coat of oil the 
influence might become practically unimportant. The fact that 
the heat transmitted is proportional to the square of the difference 
of the temperatures of the two sides of the plate shows the im- 
portance of high furnace temperatures if efficiency is aimed at, and 
emphasises the importance of rapid combuston, either by means of 
air supplied by fans or by height of funnel. 


iler’s efficiency, always provided that the plates are clean ; 


Results of Experiments on the Transmission of Heat through 
Steel Plates. 


No.1. Pate A. 
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P= eBeulieolieee!—~2ia, =] ma A 
E SePslese |e! 3s" lee ¢ # 
Z mes leeigecie [mes r 
eo | 2 215 = 2 = 

ss RE tae ee oe ee ee 
H. M.| Deg. | | | | 
1 51 | 1060) 10°15 5,300 | 600 | 10,820; 848 | 12°78 “015052 1°1875 

1 49 | 1205 | 14°0 7,460 | ,, |14,780| 993] 14°85 | -O1498"| ,, 
1 27 | 1225, 8°11} 7,845 | ,, | 15,500| 1013) 15°26 | -01505| ,, 
2 3| 1425 | 2571 | 11,800 | ,, | 22,750] 1213] 18°73 | °01545| ,, 

1 54 | 1440 25°1 | 12,750 228 | 19°9 *01622 
237 | 1490 38°05 | 13,950) | 20°9 | -01637.| 

Mean ..| -01552 

No. 2. Pate A. 

1 4| 838 3°44 3,120 600 6,820 626 10°89 “O1741*75 

2 1/1000 11°27! 5,380! ,, | 10,950) 788 | 13°9 “01765 
2 13/1125 15°45 7,380 He 14,650| 913 | 16°04 | ‘01757 ,, 
1 33 | 1270 | 16°79 | 10,480 | ,, | 20,300! 1058 | 19°18 | -O1sll_,, 
1 48 | 1445 | 26°45 | 14,150 | ., | 27,100| 1283 | 21°92 | ‘01788 __,, 

| | \ —- 

Mean ..| *01770 





No. 3. PLATE A. 
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3,058 | 600 | 6,705] 563 11°90 
57 | 920} 9°97] 4,950! ,, | 10,180} 708! 14°37 
8}! 1175 | 11°85 | 10,000} ,, | 19,450} 963 | 20°18 
7 | 1360 | 17°98 | 15,500 | ,, | 29,550| 1148 | 25-7 
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Mean ..| *02119 


No. 4. Pate A. 





Pt tt et et 


51 715 | 5°06 2,645 | 600 | 5,950 503 11°81 
25 | 858! 6°52 4,450| ,, | 9,260] 646 14°85 
19} 935} 8°11 5,930] ,, | 11,970} 728 16°55 
14 | 1040/ 9°97 7,820} ,, | 15,450} 828 18°65 
7 1105 | 10-9 9,460 | ,, | 18,470| 893 20°65 
7 | 1190 | 13°61 11,750] ,, 22,650 | 97 28°15 

' { | 


Mean ..| ‘02 





No. 5. PLate A. 
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No. 10. Piate C. 


























| | 
1 3] 864 3:95 | 3,638 | 600 | 7,776] 652] 11°91 | -o1s29 | -s125 

1 2] 975] 5°70] 5,325} ,, | 10,860] 763] 14°25 | ‘01865| , 
1 1] 985] 5°98] 5,630] ,, |11,420} 773] 14°80 | ‘01912/ ,, 
1 9] 990} 6°07} 5,100} ,, | 10,450) 778 | 18°46 | -01730| ,, 
1 4] 990] 6°05} 5,475) ,, |11,140) 778 | 14°31 | ‘01841 | ,, 
1 5 | 1060] 6°95 6,200 | ny | 12,475, 848} 14°70 | “01735 ,, 

| | me 

’ Mean ..| °01819 | 

No. 6. Puate B 
| | | | | | 
110 | 625 | 2°09) 1,730 | 600 | 4,270) 413 | 10°32 | °02495 |-46875 
1 7] 850] 5°09; 4,400] ,, | 9,175] 688} 14°38 | °02255| ,, 
123] 855 | 6°41| 4,500] ,, | 9,350] 643] 14°53 | -02260 vi 
1 0 | 1205 | 12°68 | 12,285 | ,, | 28,550] 993] 23-70 a 
1 80 | 1240 | 20°64 | 18,300 | ,, | 25,500| 1028 | 24-80 in 
1 8 | 1280 17°28 | 14,720 | ,, | 28,140] 1068 | 26°30 ea 
1 19 | 1885 | 21°86 | 16,000 | ,, | 30,450) 1123 | 27°10 ” 
1 0 | 1840 | 16°82 | 16,230) ,, | 30,850) 1128 | 27°34 He 
1 8| 1860 | 18°28 | 16,800] ,, | 81,940 1148 | 27°80 a 
10 | 1465 edagh 20,010 | ie ~~ 1253 | 31°10 ee 
‘ ” 
Mean . 




















even wiping the outer surface of the plate with a piece of rag or 


.+ The results for the plates-D and E are given in Tables xi., xii., and 


xiii. Those for the plate B, at thickness -15625, in Table ix. a. 
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Results of Experiments on the Transmission of Heat through 
Steel Plates. 
No.7. Pate B. 
rE lac iso7/ 2 |. Smile 3 
By &.j|82/28,;| = 7 & = 
Se co & = Se = 
FSESiee sb=| 8. | 28 = = 
~a° $ = 5 5 gs) _& = = - 
<°'3 z Ro |e" 5 ot (3, a 
S8Es feleeh| 2 (2, 2) =F | 8 
pee eon) oS (FR a | 
$325 §42/68° |\en % ~~ | 
5 = -= 2S a a 2 
SS ns =ss . S33 = | 
=e SS,/€ [FS e Ea 
“2 &e &/6 2 
H. M. Deg. 
1 3 862 0 4,610 600 4,570, 650 "02270 | “375 
110 S868 6°15 5,080 » 10,420) 656 “02421 ” 
117 | 1170 | 15°69: 11,800 »» | 22,750} 958 “02479 ” 
1 8} 1180 | 13°92 | 11,880 . 22,880 | 968 “02440 » 
1 4) 1320 | 17°62 = 16,000 » 30,400, 1108 *02472 ” 
1 21 | 1500 | 30°7 22,000 »» 41,450) 1288 “02498 ’ 
1 8§) 1520 | 27-0 22,910 »» | 48,150 1308 *02520 
Mean .. *02443 
No. 8. Piate B. 
1 4 585 1°5 1,360 600 3,595, 373 9°63 02584 25 
11 725 3°13 2,975 ” 6,560 513 12°77 02495 * 
110 985 8°93 7,410 = 14,700 773 19°0 02460 ” 
1 9 1035 10°45 8,780 99 17,220 823 20°94 02544 * 
057. 1060 «9°25 «9,870 = ,,_-—«18,310, 848 “6 02545 |, 
115 1067) 12°66 9,770 ” 19,020 855 02600 ” 
1 4 1820 18°15 16,500 »» 31,380 1108 28° 02550 9 
112 1340 21°62 17,460 » 33,150 1128 29°39 02604 
1 6 1480 26°55 23,300 ,, 43,800 1268 | 34°6 02730 | , 
Mean .. *02568 
No. 9. Pate B. 
117 | 755 | 4°67 600 | 7,550, 543 13°88 
1 20 950 9°38 2 13,540 738 18°35 
1 3/1185 14°0 »» | 24,650} 973 | 25°3 
1 7 | 1270 | 17°45 »» | 28,900) 1058 27°3 
1 6) 1335 | 19°65 »» | 32,900; 1123 29°28 
1 10 | 1460 | 27-8 »» | 43,400/ 1248 34-8 
1 5 | 1475 | 25°38 »» | 42,400) 1263 33°58 
With Air Jacket. No addition for Radiation. 
| | Air | 
321] 588| 6°99) 2,019] 0 8,700 | 376 9°86 | 02625 jacket | 
136 | 717 | 5°96) 3,595} 0 | 6,600} 505 | 13°06 | °02590/ ,, | 
2 0] 794 | 10°28 4,979 0 | 9,140| 582 15°67 *02690 * 
1 46 | 1341 32°6 17,850 0 32,750) 1129 29°10 *02570 
1 21 1367 | 25°95 18,540 0 34,050 1155 20°48 02550 
1 32 | 1450 | 35°1 22,100 0 40,550 | 1238 32°78 2650 
Mean ..) *02611 | 
No. 11. Piate D. 
- = iS — x = a z 
ele =] 3 
7s = & 
1 30| 651 | 743) 2,318 | 4,250| 439 | 531 | 9°66 -01820 |-02200  °5 
1 30 | 967 | 1279 7,180 | 13,200 | 755 | 1067 | 17°49 °-01640 |°02316 ° 
1 31 | 950 | 1354 7,140 | 13,110 | 738 | 1142 | 17°75 |°01560 (02428, 
129 | 956 | 1177 7,400 | 13,580 | 744 | 965 | 18°23 °01892 |-02455 
2 40 | 980 | 1280 7,620 | 13,980 | 768 1068 | 18°26 -01710 |*02380 . 
1 41 | 1059 | 1396 8,820 | 16,200 | 847 | 1184 | 19°13 °01615 | -02260 : 
1 40 | 1091 | 1347 10,200 | 18,730 879 | 1135 | 21°82 -01880 |-02430 
1 33 | 1122 | 1422) 11,120 | 20,410 | 910 | 1210 | 22°45 01858 |-02470 
Mean °01747 *02367 
No. 9a. Pate B. 
With Aur Jacket. No addition for Radiation.. 
1 36 | 717 | 867) 3,595 | 6,600) 505 655 13°06 °01995 *0259 = °156 
2 0} 794 904 4,979 9,140 | 582 692 | 15°67 °02265 °0269 . 
1 46 | 1341 | 1537) 17,850 | 32,750 |1129 1325 | 29°10 °02195 -0257 ee 
1 21 | 1367 | 1850) 18,540 34,050 11155 | 1638 | 29°48 -01800 °0255 
Mean *02064 
No. 12. Pare E. 
ae + , 3 | = 
~ > = = 4 = | 
< < pi a x - x wea 138 ° 
S &. <= = > = ma Z 
=| & J ee A 4 
= = = 7 =] 2 
H. M.| Deg. | Deg. i a x 
1 38 513 735 774 301 523 “00901 | °01560 |1°1875 
153 652) 89 | 1,520 440 | 684 | -00927 | -01442 | 
2 0; 856) 1125 | 2,855 644 913 | -00890 “01264 | * 
2 2] 1285 | 1550 8,800 1073 | 1338 “01126 “01405 | 9” 
Mean | 00961 | -01418 | 
No. 13. Piate E. 
1 32}) 534) 648) 1,091 | 2,005) 322] 436 01430 | -01938 | -1S75 
2 0 771 989 3,276 6,010 | 559 Ti7 *01382 | 01920] ,, 
2 ® 955 | 1242 5,64 10,360 743 | 1030 “01354 | *01880 | 
1 45 | 1340 | 1625 | 13,550 | 24,880) 1128 | 1413 01559 | °01955 | ,, 


——— 
Mean | -01431 | -01923 | 





Boiler surrounded top and sides by air jacket, which was well covered 
with asbestos. No allowance has been made for loss by radiation. This 
plate was machined on both sides. 








PREPARATIONS, by Admiralty order, are at once to be 
made at Sheerness Dockyard for the construction of the new 
sloop-of-war Torch, designed by Mr. W. H. White, Director of 
Naval Construction. This vessel is to be 180ft. long, 32ft. 6in. 
beam, and 960 tons copious, at which her draught will be 
1lft. Gin. Being specially designed for service on foreign stations 
where few facilities exist for docking men-of-war, she will be 
sheathed and coppered. The Torch will be fitted with engines 
capable of developing 1400 indicated horse-power under forced 
draught, giving her a speed of 13} knots, and 1050-horse power 
under natural draught, with a s of 12} knots. Her armament 
will consist of six 25-pounder and four 3-pounder quick-firing guns. 
All the latest improvements in steering gear, electric lighting, &., 
will be adopted in her outfit. A similar vessel to the Torch, to be 





named the Alert, is to be laid down in the same dockyard during 
the present financial year. : 





LOG FRAME 
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WITH TRAVELLING RACK 


MESSRS. J. PICKLES AND SON, HEBDEN BRIDGE, ENGINEERS 


LOG FRAME WITH TRAVELLING RACK. 





THE illustration below represents a log or timber frame 
with travelling rack, in which attention has been paid to the 
severe strains experienced by such machines, and to setting 
all the hand motions within easy reach of the operator. The 
main frame is fixed upon sole plates, and connected by suit- 
able cross rails and tablet at the top, room being secured for 
facilitating the saws being put in or out. In place of the 
ordinary crank working in the centre of the frame, the main 
shaft is of straight steel, and on each end is a disc with a 
crank pin. These discs are of large diameter, and cored out 
to counterbalance the weight of the working frame, &c. The 
driving pulleys are placed in the centre of frame, and are of a 
large diameter. The connecting rods being on the outside of 
the main frame, enables them to be of great length. The 
driving shaft runs in two long phosphor-bronze bearings, the 
pedestals for which are fixed to the sole plates. The working 
frame which carries the saws is made entirely of steel, and 
works in long continuous adjustable bearings, which are 
readily accessible for oiling or adjusting. The machine is 
provided with silent variable feed and quick return motion 
for working the travelling rack which works between rollers 
running in stands fixed to the saw mill floor. Screw clips, 
as shown, are provided for holding the timber to be sawn; 
there is also provision made for giving lateral movement to 
the end of the log by screw motion. The bearing rollers are 
capable of being adjusted to suit the irregular nature of the 
timber. The down-pressure apparatus consists of two strong 
steel racks, with cross shaft and roller, which slide up and 
down in suitable ways formed in the main standard, and 
worked by pinions fixed upon the shaft across the top of the 
frame, and connected with a lever and weight outside the 
frame. 


out of the way. The machines are of different sizes, that of 
42in. width being intended to take in and work sixty saws. 
The machine is made by Messrs. John Pickles and Son, 
Hebden Bridge. 








“TIGER” PIPE WRENCH. 


THE accompanying engraving illustrates a new form of 
wrench. Its means of gripping will be seen from the 








engraving. It has a very large capacity, and canbe used as a 
spanner; itis made of wrought steel and tempered. Itisa 
strong tcol, and can be used with great quickness. It is made 





The arrangement for the back of the frame is a | 
swing spur, fitted with adjustable screw, and easily turned up | 


by special machinery, and is produced and sold at a small 
cost by the inventor, Mr. T. R. Paxton, Burton, Westmoreland. 








S.S. LUCANIA. 


THE Lucania, the second of the two new Cunard vessels 
built by the Fairfield Company, was taken from the wet basin 
alongside Fairfield Shipyard in the afternoon of the 29th 
ult., and berthed at the North Quay of the Queen's 
Dock. The transference of the huge vessel to her new position 
in the crowded harbour of Glasgow was safely effected, four 
of the Clyde Shipping Company’s powerful tugs being in 
attendance, two forward and two aft. The vessel also used 
her own propellers at intervals, and during her progress up 
the harbour she was watched by thousands of spectators who 
lined the banks of the river. On the afternoon of Monday 
the 31st the second and more arduous step of taking the 
huge vessel down the river to the Tail-of-the-Bank was accom- 
plished. She left her berth about half-past one o’clock, 
with the assistance of four of the Clyde Shipping Company's 
most powerful tugs. She was drawing close on 26ft. of water 
aft, and while the tide was only fairly good she appeared to 
encounter no difficulty in proceeding, especially in the 
middle of the channel, and when the boundaries of the 
harbour proper had been passed. The several sharp bends in 
the course of the river were negotiated with apparent ease, 
and her passage down the comparatively narrow navigable 
channel did not present the inconveniences to smaller craft 
that were anticipated. River steamers and boats of various 
sizes came and went as if the passage of the greatest of 
modern transatlantic greyhounds was an everyday occurrence. 
The anchoring of the vessel opposite Greenock was safely 
accomplished. On the upper and promenade decks of the 
Lucania, as she proceeded down the river, it was seen that a 
very large number of workmen were employed. This would 
seem to point to the conclusion that a good deal still remains 
to be done before the completion of the vessel. It is intended 
| that she will start to-day—Friday, 4th August—or to-morrow 

on a preliminary cruise round Ireland, with the view of 
| fulfilling the contract conditions with regard to long distance 
| steaming, as in the case of her sister ship Campania, finishing 
| up at Liverpool, where she is to be docked and painted. Early 
| 


next week it is intended the vessel will return to the Clyde 
and be subject to her official trials for speed, and she will in 
all likelihood be formally handed over to the Cunard Com- 
pany about three weeks hence. 








Tue Ealing Local Board have just accepted tenders for 
the provision and laying of mains and the erection of buildings for 
electric lighting, and agreements have also been signed by the 
Chiswick ] rd in the same direction. At Richmond con- 
siderable progress has now been made with the laying of mains in 
the borough, and the new municipal buildings are already furnished 
‘with the electric light. 
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THE BATTLESHIP MASSACHUSETTS, UNITED 
STATES NAVY. 

One of the heaviest and most powerful of the vessels for 
the new navy of the United States is the battleship 
Massachusetts, which was launched at Philadelphia on 
June 10th, and of which an American correspondent sends 
the following description. She is one of three sea-going 
coast defence battleships authorised by Congress in June, 
1890, up to which time the new ships authorised had been 
mostly different classes of the cruiser type. The contracts | 
for two of these, the Massachusetts and Indiana, were let to | 
Cramp and Sons, of Philadelphia, and that for the third, 
the Oregon, to the Union Ironworks, of San Francisco. | 
The contract prices for hulls and machinery—exclusive of | 
armament, which is provided by the Government — were | 
3,020,000 dols. for each of the first two, and 3,180,000 dols. 
for the third. The leading particulars of the Massachusetts 
are as follows :— 





Length on load water-line 360ft. 

Beam, extreme .. .. .. «. ;: 69ft. 3in. 

Draught, mean (same fore and aft) . 24ft. | 
Draught, with bunkers full .. .. 26ft. 9in. | 
Freeboard, forward .. .. .. .. 12ft. | 
Displacement, at natural draught 10,200 tons. 

Weight to increase draught lin. .. 42 tons. 

Coal capacity at normal draught .. 400 tons. 

Coal capacity of bunkers 46 1800 tons. 
Horse-power oe 9000 I.H.P. | 
Speed, maximum ge eet 16} knots. | 
Speed, sustained seaspeed .. .. 15 knots. | 
Complement of officers and men .. 460. 


The hull is of steel throughout, with heavy steel castings, | 
for the stern, sternpost, propeller braces or struts, and the 
rudder frame. The transverse frames, or ribs, are placed 4ft. | 
apart along the double bottom, and 3ft. 6in. at the ends of | 
the ship, the double bottom not being continuous. The | 
vessel on a flat keel-plate, fin. thick, and the side) 
plating is jin. to Zin. thick. The interior is divided into 
watertight compartments by longitudinal and transverse | 
bulkheads, and a centre-line bulkhead, extending from the | 
keel to the protective deck, separates the engine and boiler 
rooms. 

The hull is protected by belts of heavy armour 74ft. wide, | 
turned in forward and aft to sweep around the bases of | 
the armoured redoubts at the bases of the gun turrets. 
Forward and aft of this belt are heavy, underwater 
protective decks sloping down to 44ft. below the water- | 
line at the sides. Another armoured deck extends across | 
the ship above the belt. Above the belt, too, the sides | 
are protected by 5in. vertical steel armour. Coal bunkers | 
are built over the belt deck, and cellulose will be placed | 
on the slopes of the protective decks forward and aft. | 
In addition, there is heavy armour protecting the guns. | 
The water-line belt will be of Harveyised nickel steel 18in. | 
thick, the redoubts rising at each end of it being 17in. thick. 
These redoubts protect the bases of the turrets, the revolving 
gear, the loading apparatus, and other vital machinery, besides 
eA a raking fire from forward and aft. The 18in. 

lt is backed by six inches of wood, two jin. steel plates and 
a 10ft. belt of coal in the bunkers referred to above. The 
protective decks forward and aft of the water-line belt are 
2#in. thick, while that over the belt is 3in. thick. These 
decks are formed of two layers of }in. steel plates, the 
remaining thickness being made up of one plate of solid steel. 
There is a 10in. armoured conning tower forward, with a Tin. 


tube for conducting the speaking tubes, electric wires and | 


steering connections below. 

The Massachusetts has twin screws, driven by a pair of 
direct-acting, inverted-cylinder, triple-expansion engines. The 
diameter of the high-pressure cylinders is 344in.; of the inter- 
mediate, 48in.; and of the low-pressure, 75in.; the common 
stroke of all being 42in. The engines are to develope 9000 
indicated horse-power, and a maximum speed of 16} knots, 
with a sustained sea speed of 15 knots. The supply of coal 
at the normal draught will be 400 tons, but there is bunker 
capacity for 1800 tons, which would increase her draught by 
about 33in. As coal was consumed, however, she would 
gradually return to her normal draught, and could thus 
accomplish a long voyage without re coaling, arriving at the 
scene of action with a large supply of coal and at fighting 
draught. The radius of action of 1800 tons supply, at the 
ordinary cruising speed of 10 knots, is estimated at 16,000 
nautical miles. There are four double-ended boilers, each 
18ft. long and 15ft. in diameter, and two single-ended donkey 
boilers, each 84ft. long and 10ft. in diameter. All the boilers 
are of steel and of the horizontal return-fire tubular type. 
Each boiler has eight furnaces, and the total heating surface 
of the main boilers is 17,460 square feet, with a total grate 
surface of 552 square feet. Each boiler and engine is placed 
.in a separate watertight compartment, in order to localise 
ey beg any one of them. 

t has been objected that the vessel will be deficient in 


speed and coal capacity; but this is not well founded, as she 
is intended for coast-line service, and not for service in 
distant parts of the world. For this reason, and as it would 
be practically impossible to make her suitable for every class 
of service, it was wisely determined to emphasise the essen- 
tially important features of armament and protection. To 
do so it was necessary to sacrifice speed and coal endurance, 
but this was not done to an unreasonable extent. For the 
ordinary purposes of coast service the sustained sea speed 
of 15 knots is ample, especially in view of the fact that, 
being near home stations and docks nearly all the time, the 
bottom of the Massachusetts would be kept in much better 
condition than those of hostile battleships acting far from 
their base, and she would thus, in practice, be apt at all 





over which they fire. They are thus sufficiently high up to 
give them an excellent platform from whlch they may be 
fought effectively in any sea. They are also sufficiently 
elevated to minimise injury to the deck from their “ blast” 
when fired over it. One of the best and most distinctive 
features of the manner in which they are mounted, however, 
is the fact that they may be loaded in any position of 
horizontal train. This is a distinct advantage, insuring 
unusual rapidity of firing, and possessed by few if any foreign 
battlesnips, the largest guns of which can generally only be 
loaded in one position, to which they must be returned, at 
great loss of time, after every shot. The 8in. guns are like- 
wise mounted in pairs in armoured turrets, 8}in. thick, one of 
which is located at each corner of the superstructure. They 
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PLAN AND SECTIONS OF THE U.S. BATTLESHIP MASSACHUSETTS 


times to develope her record speed, while her antagonists 
would, in all likelihood, fall off considerably from theirs. At 
any rate, very few foreign battleships exceed in service the 
speed designed for the Massachusetts. As for the coal 
endurance, the same fact of being near home ports would 
enable her to replenish her bunkers with great frequency, 
and, in case of necessity, as already stated, she has space on 
board for stowing nearly five times her normal supply. 

The armament is very powerful in itself and as compared 
with that of foreign battleships, as shown by the accompany- 
ing table. It consists of four 13in., eight 8in., and four 6in. 


breech-loading rifles; twenty 6-pounder, and four 1-pounder 
rapid fire guns; four Gatling guns, and six torpedo tubes. 
The 13in. guns are mounted in pairs in two turrets, one 
forward and one aft, the bases of each being protected by the 
armoured redoubts. The walls of these turrets are 17in. 
thick, and they are at such a height that the guns are 
17ft. 8in. above the load water-line, and 6ft, above the deck 











MipswiP SECTION 
Armor Belt in Black | 


are 24ft. 9in. above the water, and can fire over the turrets 
on the deck below containing the 13in. guns. The 8in. gun 
can pierce or shatter, at a distance of two miles, the armour 
of most of the modern foreign armoured cruisers. They can 
open fire early in an engagement, on account of their great 
height above the water, and can be used with destructive 
effect upon the more lightly armoured portions of heavy 
hostile battleships. The 6in. guns are mounted 14ft. 10in. 
above the water on the main deck, within the superstructure. 
They are protected by 5in. of armour, and have 2in. steel 
splinter bulkheads worked around them, inside of which the 
ammunition is passed up. 

Special attention has been devoted to the means of supply- 
ing ammunition to the battery when in action, with a view 
of securing rapidity, certainty and thorough protection of the 
service to the guns. The smaller guns of the secondary 
battery are mounted :in effective positions about the decks and 
in the fighting tops of the big military mast. Of the six 
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torpedo tubes, two are fixed in the bow and stern respectively, 
while the others are training tubes, placed two on each 
broadside. 

The Massachusetts will also be provided with all the 
modern miscellaneous appliances for offence and defence, 
including torpedo nets, range-finders, searchlights, torpedo 
boats, &c. 

Each of the 13in. rifles is 40ft. long, weighs tons, uses 
550 Ib. of powder, as a firing charge, and fires a shell weigh- 
ing 11001b. The muzzle velocity is 2100ft. per second, the 
muzzle energy 33,627 foot-tons, and the corresponding pene- 


long, weigh 13-1 tons, and fire a 250 1b. shell with a charge of 
105 1b. to 115lb. of powder. The muzzle energy of the 8in. 
rifle is 7498 foot-tons, and the penetration in wrought iron 
18-lin. The Gin. guns are 18-8ft. long, weigh 5:2 tons, fire a 
100 1b. shell with a 44 lb. to 47 1b. powder charge. They will 
netrate over 13in. of wrought iron at the muzzle. A single 
ischarge from all the guns of both main and secondary 
batteries will emit 6924 lb., or more than 8 tons of steel. 
In appearance the Massachusetts is not unpleasing, and 
she gains rather than loses in effect by the substitution of the 
military mast for the short masts and scanty spars and rig- 











| freeboard 
| turret at each end. The boats are carried on skid beams 


————. 


appearance of modern warships was very effective at the 
recent great naval review at New York. The most beautify} 
ships were the full-rigged Russian and French cruisers, wit} 
their lofty masts, long yards, and intricacy of standing ang 
running rigging. The vessels without masts looked service. 
able and grim, but the large vessels with stunted thin masts 
and one or two bare yards and a minimum of rigging had a 
naked and poor appearance. The Massachusetts has a high 
and a double-deck central superstructure, with 


above the superstructure, and there are two large smoke. 











tration in wrought iron 30-lin. The Sin. guns are 25-4ft.! ging of some of the new warships. The comparison of | stacks. 
Details. Massachusetts. Royal Sovereign. Centurion. Massena. Sicilia. | Brandenburg. | PP 
(U.8.) (British.) (British.) (French.) (Italian.) (German.) (Ruzsian,) 

Date of launch = 1893 ii 1891 1891 Building 1891 1891 1891 
Length on load line .. feet | 360 380 360 8034 420 3545 820 
Extreme breadth .. ~ 69} 75 70 65} | 76} | 64 | 69 
Mean draught.. s me 24 27h 253 26} 28} 24, | 267 
Displacement .. .. .. .. .. tons | 10,200 14,150 10,500 | 11,700 | 13,298 | 9842 10,280 
Maximum indicated horse-power .. eee 9,000 13,000 13,000 11,000 19,500 | 9500 15,000 
Maximum speed .. knots | 16} 17 18 18 18 16 16 
Normal coal capacity .. tons | 400 | 900 750 585 | 1,200 } ® 700 
Radius of action at 10 knots sea miles 3,550 5,000 5,000 (2) 4,000 ® ® 1) 
Maximum thickness of f Turrets .. inches | 17 | 17 9 © 18 1} 12 

armour U Belt .. fs 18 18 12 173 | 4 15} 16 

4 13in. B.L.R. 4 13}in. B.L.R. 4 10in. B.L.R. | 2 11°Sin. B.L.R. 4 18}in. B.L.R. | 6 llin, B.L.R. 6 lin. B.L.R. 
8 Sin. B.L.R. 10 éin. R.F. 10 4‘7in. R.F. | 2 10jin. B.L.R. | 8 6in, B.L.R. | 6 4in. R.F. 7 6in. B.L.R. 
4 6in. B.L.R. 25 small R.F. 8 6-pounder R.F. 8 5hin. R.F. 16 4°7in. R.F. | 8 34in. R.F. 8 din. R.F. 
Armament < 20 6-pounder R.F. 8 machine guns 9 8-pounder R.F. | 4 20-pounder R.F. 27 small R.F. | Amahe ft cot 6 machine guns 
4 1-pounder R.F. 7 machine guns | 4 9pounderR.F. | 2 machine guns pin guns 
| 4 Gatlings 12 3-pounder R.F. | 
| 10 machine guns | | 
Oe rr 6 7 7 | 4 5 7 7 
‘ i vhich was very years ago | cylinder, any one of which by means of the slot can be opened 
AMEBIOAN ENGINEERING NEWS. pt oon Fone — For ee ae ro the Pes air, while the ane holes remain shut. The was is 
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Elimination of grade crossings.—The city of Newton, Mass., has 
recently been considering methods for eliminating the grade or 
level crossings of its streets by railway tracks, and the matter has 
been the subject of an engineer’s report. The railway has four 
tracks. The three methods considered were :—(1) The changing 
of the route of the railway and reconstruction without grade 
crossings ; (2) the elevation of the railway and depression of 
streets; and (3) the depression of the railway and elevation of 
streets. The cost of the first, allowing for acquisition of the land 
now occupied, was estimated at about 1,366,000 dols.; of the 
second, 2,000,000 dols. to 2,250,000 dols.; and of the third, 
2,000,000 dols. to 2,300,000 dols. The first plan was considered to 
be likely to cause trouble by consequent changes in property 
values, for which the city might be hable; and elevated tracks 
were considered to be more satisfactory than depressed tracks with 
low-level stations. The plan proposed provides for an elevation of 
the tracks on the present location, partly by earth embankments 
with sodded slopes, and partly by masonry walls, the streets being 
spanned by steel or masonry arched bridges—one span over street 
and sidewalks—with 7ft. clear headway at the abutment, and 
having water-tight and noiseless floors of concrete and ballast. 
Certain changes would be required in the arrangement of the 
freight yards. The report recommends the construction of station 
platforms level with the car platforms for the suburban traffic, but 
this would be impracticable with the ordinary cars having side 
steps. Special cars without steps, like those of the eleva rail- 
ways, would be required. 

A 30-ton freight car.—The standard box cars of 60,000 Ib. capacity 
of the Chicago, Milwaukee, and St. Paul Railway, are 33ft. 6in. 
long and 9ft. wide over the frames. There are six longitudinal 
sills of Norway pine 4}in. by 8in., with four truss rods lin. in 
diameter, upset to ljin. at the ends. The end sills are of oak 
5in. by 7gin., and the transverse tie timbers alsc of oak 4in. by Sin. 
The draught timbers, carrying the automatic coupler riggi 
between them, are of oak 4}in. by 7in., 9ft. 10in. long, am | 
directly under the ends of the two centre sills, and the space 
between the ends of the draught timbers are filled in by oak sub- 
sills 44in. by 7in., 15ft. 10in. long, thus transmitting the buffing 
strains and shocks from end to end of the frame. The body of 
the car is 9ft. 2in. wide, out to out; and 9ft. 10in. wide over the 
roof. The height from top of sills is 8ft. 3in. at the sides, and 
9ft. 1jin. to top of roof running-board. The height from rail to 
top of sills is 3ft. 4in., and from top of sills to top of brake-wheel 
10ft. 44in. The sides are of the usual trussed construction, with 
wooden posts and braces, and iron vertical and inclined tie rods. 
The door in each side is 7ft. 6in. high and 5ft. 44in. wide, sliding 
on outside rails. The couplers have handles for uncoupling, with- 
out going between the cars. 

Bridge design.—An important paper was recently read by Mr. 
George S. Morison on “ The 3 mal in the Design of Bridge 
Superstructure.” Iron bridge building in America really began 
about forty years ago, but did not amount to much until after the 
Civil War. Inthe North the compression members were of cast 
iron and the tension members of wrought iron, while in the South 
the compression members were largely of wood until after the war, 
when development began, and in both North and South cast iron 
was generally used for compression members and wrought iron for 
tension members. The tension connections were generally made 
with pins, but sometimes with screws. The compression con- 
nections were square butt bearings. As one exception to this 
general rule, on the line of the New York Central Railroad riveted 
lattice bridges were used, being perhaps a higher development of 
the Towne lattice, but more likely co; item uropean structures. 
The first considerable namber of field riveted structures were built 
upon this railroad. The next step was the substitution of wrought 
iron for cast iron in compression members. It came first in the long 
web members, and followed in the shorter members of the chords, 
but cast iron details continued to be used at the joints. With the 
substitution of wrought iron for cast iron in compression members, 
it became evident that cast iron was out of place even in the 
details of the connections, and that the bugbear of field riveting 
was imaginary. e cast iron joint box therefore dually 
disappeared, and the advan of riveted floor connections were 
recognised. Until about 1873 wooden stringers were generally 
used on iron bridges. With riveted connections iron stringers 
came into use and panel lengths increased. About fifteen years 
ago, what is now the general American practice was practically 
established. Cast iron had disappeared from all truss members, 
and riveted connections in top chords and floor systems were 
generally preferred. The Pratt truss or the iron bridge with 
vertical posts was commonly used, and the importance of stiff 
connections and rigidity as compared with theoretical lines of 
strain and flexibility was recognised. Since that time the changes 
have been ratherin the direction of improvements of details, in 
increased loads provided for, in better material and workmanship and 
in reduction of strains, than in radical changes of structure. The 
bridge of to-day is simply the development of the bridge of 1878. 
The approved practice of 1893 makes bridge superstructures entirely 
of wrought iron or steel, and they are generally rigid structures 


used, and the length of this class of structure, which was pao oe |! 
limited to about 40ft., has gradually increased to 100ft., and will 
probably go higher as soon as the rolling mills can furnish web 
lates for longer structures. A few longer spans have already been 
uilt and shipped in single lengths from the shops. In many 
laces skeleton riveted structures are preferred for bridges of from 
Pott. to 150ft. spans. They are commonly called lattice bridges, 
but the name is not strictly correct. For long spans, pin-connected 


adjustable by either treadle or hand gear while the hammer is 
running, and this can be done instantly from the lightest to the 
heaviest blow, or any intermediate force being delivered. The 
cushion of air beneath the piston in the main cylinder is varied 
according to the operation of the valve. When the hammer is 
working the tools or pallets do not come into collision, but keep the 
maximum distance apart until the tup is brought down. In this 
way a blow or any number of blows can be — and the hammer 
fe _ 





trusses, very different in all other details from the pin ; 
bridges of twenty years ago, are the general American practice. 
The structure should be thoroughly connected by bracing, so that 
the end and intermediate posts of the two opposite trusses shall 
form, as nearly as possible, a single member. 








THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
THE iron market is still directed by the coal situation. For the 


present ironmasters are able to keep the works going, but as the 
number of colliers out in Staffordshire increases, and supplies of 
fuel become scarcer, mills and forges in various parts of the 
district will, it is feared, have to be laid off. Under these circum- 
stances ironmasters are still declining forward business, and when 
the works shut down for the Bank Holidays at the close of this 
week, it will be somewhat difficult to say when certain of them 
will be reopened. Prices continue strong, and pig iron is this 
week again particularly scarce and dear. When Midland blast 
furnaces become stopped for want of coal and coke —" pig 
iron deliveries, except for the little iron that is in stock by some 
of the makers, will almost entirely cease. Prices of last recorded 
business were 41s. 6d. to 42s, for Northamptons, 42s. to 42s. 6d. 
Derbyshires, and 44s. net for Lincolns. For new business, how- 
ever, out of stock, more money by 2s. per ton would be generally 
required. Staffordshire pigs are 57s. 6d. for hot-air all-mines, and 
37s. 6d. for common, while hydrates are 52s, 6d. Finished iron 
prices are unaltered. Coal at present is in great request, and 
prices are rapidly advanci At some of the domestic collieries 
rates are said to have risen r cent. 

The Midland Iron Trade Wages Board on Monday adopted a 
new sliding scale for the regulation of wages, in place of the 
arrangement that has existed since 1889 of settling wages npon the 
basis of the wages ruling from time to time in the North of 
England. The new scale is practically a reinstitution of the old 
one, with, however, this change, that instead of a premium of 1s. 

r ton being attached the premium is now to be raised to 1s. 6d. 
Thus when the net average price of bars, hoops, sheets, and plates 
in Staffordshire is certificated by the accountants to be £6 per ton, 
as I last week reported had just been done, puddlers’ wages will 
be 6s. plus the 1s. 6d. premium, or a total of 7s. 6d. per ton, 
millmen’s remuneration being in proportion. Sometime ago the 
men stipulated that the premium should be 1s, 9d., but they have 
now given way to the extent of 3d. per ton. The new arrangement 
is likely to find much satisfaction at the ironworks, since the men 
had become tired of always following the North of England lead, 
and desired an independent state of things. The new scale will 
rise and fall with every 2s. 6d. in the net average selling price, 
which, as hitherto, will be taken out by the accountants every two 
months. Upon the accountants’ declaration of last week, it has 
been determined to make no reduction of wages. I regret to have 
to record the death, since my last, of Sir Thos. Martineau, of Bir- 
mingham, who for many years has acted as the able president of 
the Wages Board. 

The purchase by Messrs. Bayliss, Jones, and Bayliss, engineers 
and ironfounders, of the Monmoor Ironworks, Wolverhampton, 
late the property of Messrs. E. T. Wright and Sons, is confirmed, 
and it is the intention of the firm to use them for the manufacture 
of puddled bars. The works have a valuable and extensive fixed 
plant, including four powerful engines and driving machinery, 
forges, plate, sheet, and merchant-mills, shears, cranes, three 
powerful steam hammers, eight upright and two horizontal boilers, 
roll-turning and screw-cutting lathes, oe and planing machine, 
with independent vertical engine, powerful lever testing machine, 
punching and shearing machine, electric lighting plant, blowi 
engine, and refinery. The works also contain several hund 
—_ of iron floor-plates, tram rails, and a large quantity of spare 
rolls. 

Messrs. W. and J. Player, of Lionel-street, Birmingham, who 
have had a long experience as makers of power hammers, for 
planishing, forging, ke., and as manufacturers of machine tools, 
are just putting upon the market a new pneumatic power hammer, 
the patent of Mr. 8S. W. Amphlet, their ger. The h % 
which I have inspected at work this week, is made with either 
single or double frames of similar type to the steam hammer, and 
to run at any desired speed from 150 to 500 blows per minute. 
The plant consists in the provision of a valve with a helical slot in 
a circular valve chest on the back of the cylinder proper. Holes 








with little vibration either in the whole structure or the details, 





are bored at different heights through the valve chest into the 





tely taken off the work without shifting the belt. The 
work can also be moved to any part of the bottom tool, or can be 
changed from one die to another. It isimportant that the speed of 
the hammer does not change with the number of blows delivered, 
a provision which very materially increases the amount of work 
that can be turned out compa with working under steam or 
wer hammers. The new tool is made.in sizes of from }cwt. up to 
BO ewt., and the foot gear is only employed on the smaller sizes, 
The firm calculate that the power required to drive is about one- 
twentieth of that required in a steam power of equal size, and all 
shock to the working parts is avoided, as the piston is always 
suspended on the top air and bottom air cushion, and these 
cushions are varied according to the blow to be delivered. The 
hammer is already erected at certain Birmingham edge-tool and 
cycle manufacturing works, and is well spoken of. In addition it 
is deemed specially suitable for ae and tapering, scythe 
skelping, tilting steel, and general drawing down and smithy work ; 
and it should prove much superior to the old type of forge 
hammers with rocking shaft. ese last are inapplicable to edge- 
tool works on account of the blow not being } apes enough for plating 
purposes, but the pneumatic hammer will do any work of a small 
steam hammer, and it has the additional advantage of running off 
a belt or shafting. : 

The Council of the National Amalgamation of Chainmakers’ 
Associations has just nm considering in East Worcestershire 
the recent statement in Parliament that worn-out chains, which 
were cast aside by the Government dockyards, were being readily 
bought by makers and merchants in this country, and after 
re-blacking shipped to other markets as new material. e@ secre- 
tary read a letter in answer to one which he had sent to the 
Admiralty, which stated that further inquiries were to be insti- 
tuted. e Council allege that more than 500 tons of this chain 
arrive in this district yearly, and that as soon as it arrives it is 
‘snapped up” and re-shipped. The Council state their intention 
to furnish the Admiralty with proof of their allegations, 

Farther indication is forthcoming of the of the local rail- 
way waggon building and rolling stock hiring concerns. The Bir- 
mingham Railway Carriage and Wagon Company have declared an 
interim dividend of 74 per cent. per annum on their ordinary 
capital, and 6 per cent. on the preference capital. Brown, 
Marshalls and Co., whose dividend I announced last week, made a 
srofit for the year of £16,572, from which £6765 has to be deducted 
a general expenses, but there is also an available balance of £4230 
broughtforward fromlast year. At the meeting of the Union Rolling 
Stock Company, on Tuesday, an interim dividend at the rate of 
6 per cent. on the preference shares, and 10 per cent. on the ordi- 
nary capital, with a bonus of 2 per cent., was declared, and the 
chairman reported that the operations of the company during the 
last half-year had been £35,000 larger than in the six months end- 
ing 1892. At the close of another six months he had no doubt 
that a further increase in business would be registered. The rents 
due on rolling stock were £4000- more than at the close of 
December. It might have been expected that a company like 
theirs, which was financing railway companies in want of additional 
capital, would have severely felt the crisis in America, He was 
happy to announce, however, that so far the directors did not see 
any likelihood of lessening from that cause, and already the worst 
seemed to be over, : 

Much interest has been excited in the Birmingham district by 
the question put to the Secretary of War in the House of 
Commons on tuesday by Mr. Lough, whether he was aware that 
16 per cent. of the members of the Amalgamated Society of 
Engineers in Birmingham and the surrounding districts were now 
out of work. Mr. Lough asked that, under these onperctonees, 
the Secretary for War would reconsider his decision with rega 
to the Government Arms Factory at Sparkbrook, and in case of a 
falling off in work, put the whole of the men on short time rather 
than dismiss any portion of them. Mr. Woodall’s reply was, that in 
the event of a further decline in orders—a contingency which, how- 
ever, he did not think probable—the short-time system will 
be adopted. ; 

There is some important electrical construction work to be given 
out shortly in connection with Stafford. At a meeting of the 
Stafford Town Council this week the Electric Lighting Committeo 
recommend that the scheme proposed by Mr. Bell, gas engineer, 
and endorsed by Dr. J. Hopkinson, be carried out, and that appli- 
cation be made to the Local Government Board for authority to 
borrow £20,000 for the erection of buildings and an electrical 
installation, £12,000 of which was to be spent at once. Dr. 
Hopkinson thought they could supply the electric light at a small 

rofit with 15,000 to 90,000 lamps at a charge of 7d. per unit. 
system recommended was the continuous current, low tension, 
The scheme was adopted, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The now almost absolute certainty of a peneaee 
stoppage of the pits, which is not generally regarded as likely to be 
Jess than about two months, is necessarily tending to seriously dis- 
organise the engineering and iron trades of this district, The less 
than a week's absolute cessation of the output of coal has, of course, 
not yet caused any real scarcity of fuel, but in view of a protracted 
stoppage of the pits, colliery owners are not at all anxious to part 
with their stocks, and since the men came out there has been a 
very considerable upward inovement in prices, the advance having 
to a large extent been put on with a view of checking the filling 
up of coal on the pit banks. Already there is a very general talk 
of the stoppage of ironworks, and one of the largest firms in Lanca- 
shire have intimated by circular that as they will be unable to 
keep their rolling mills going, deliveries on contracts are for the 
time being suspended, and quotations withdrawn, any small 
quantity of finished iron they may be in a position to supply from 
the one or two mills they may be able to keep running being 
subject to special quotations, which, I hear, are about 5s, per ton 
above recent current rates, One or two Lancashire forges have, 
however, secured supplies of fuel to carry them over a month or 
go, but others are badly situated. The local pig iron furnaces 
have a considerable stock of fuel in hand, which will keep them 
going for some time, but the Lincolnshire and Derbyshire furnaces, 
which largely supply this market, are in many cases being damped 
down, and there is consequently a prospect that district brands of pig 
iron will very soon be scarce, and users will have to replace these 
with outside brands from the North of England and Scotland, 
where the miners are working, and which are still readily obtain- 
able at very little over late rates, 

The Manchester iron market on Tuesday brought together about 
an average attendance, but business all through was reported as 
slow. sers of pig iron, owing to the uncertainty as to how they 
may be placed with regard to fuel supplies, are holding back from 
buying, whilst makers from the same cause are very cautious 
about selling. Local makers were asking an advance of 2s. per 
ton on recent rates, forge qualities heing now quoted at 42s., and 
foundry at 43s., less 24, on trucks, and these prices were being got 
on moderate sales. ith regard to district brands, very few of 
the makers were quoting at all; where prices for Lincolnshire 
could be got they were very firm at 40s. for forge to 41s. 6d. for 
foundry as the minimum, whilst for Derbyshire foundry, makers 
who had anything to sell were asking 47s. 6d., net cash, delivered 
Manchester. Outside brands were ye without any really 
quotable change, but firm at about 44s, 4d., net cash, for good 
foundry Middlesbrough, delivered equal to Manchester. 44s. 6d. 
for Eglinton, and 46s. for Glengarnock, net, prompt cash, delivered 
at the Lancashire ports, 

In the finished iron trade most of the makers are just now 
pressed with specifications on account of contracts, but they do not 
report any large weight of actually new business coming forward. 
As regards prices there is no actual advance, but local makers are 
firm at about £5 10s. as the minimum for bars, whilst Staffordshire 
makers are not quoting under £5 12s. 6d.; Lancashire sheets 
average £7 5s., and Staffordshire, £7 10s.; but hoops remain at 
£5 17s. 6d. for random, and £6 2s, 6d. for special cut lengths, 
delivered in the Manchester district. 

In the steel trade business generally continues only quiet, with 
good foundry hematites not averaging more than 53s. to 54s., less 
24, delivered Manchester. Local makers of steel billets are, how- 
ever, pretty full of orders for their limited production, and have 
not been quoting under £4 5s, net, delivered Manchester, whilst 
further orders are now only being taken subject to special quota- 
tions, For steel boiler plates the orders giving out continue only 
moderate, and good qualities can still be bought at £6 5s, to 
£6 7s, 6d. per ton, delivered in the Manchester district. 

In the metal market a fair amount of business is reported, with 
list rates for manufactured goods generally unchanged, except 
perhaps a rather easier tone in brass wire. 

The condition of the engineering trades remains without any 
material change, the position of works generally being stil] unsatis- 
factory, and new work coming forward only very indifferently. 

I was shown the other day a design in furnace bars specially 
adaptable for heavy firing. It is, of course, well known that the 
ordinary straight bars under heavy firing are not only very soon 
burnt down, but they are liable to warp, and a good deal of fuel is 
in consequence wasted. The design which was shown me has been 
introduced by Messrs. Lever, Holland, and Co., of Manchester, 
who have given a corrugated form to their fire bars which insures 
greater strength, whilst with this particular form there is a zig-zag 
air space between the two bars ih, in addition, are perforated 
on the broad surface between the corrugations. About ;in. space 
is allowed between the two bars, which, in addition to their special 
form, are further stiffened by means of a fin underneath the bar. 
Messrs. Lever, Holland, claim that with this form of bar there is 
no possibility of warping, whilst as to their duration, it is stated 
that one of the first sets of bars made on this design was placed 
in a furnace, where under very heavy firing the ordinary straight 
bars were burnt down in five or six weeks, but these new corru- 
gated bars have now been in the furnace eighteen months without 
being replaced. The firm have also introduced an improvement in 
driving belts, which are a combination of solid woven hair or 
cotton belting covered with Helvetia leather, thus securing great 
tensile strength and flexibility, whilst the leather covering is an 
effective protection to the belt against the edges being worn down 
by friction through the action of guide forks and cross-driving, 
and also against surface wear on the pulleys. A special joint is 
also made for this belt, which gives it a perfectly easy running 
surface, and, if required, it can be made endless. These belts are 
ooeey adaptable for heavy drives and quick speeds, and it is 
claimed that they will not stretch as much as leather, and having 
a perfectly even surface, they are adaptable for running on both 
sides at the same time, In the large widths of belting for heavy 
driving, the under surface of the belt only is completely covered 
with leather, which is taken over on the edges, allowing the upper 
surface free, but the smaller belts are completely enveloped in the 
Helvetia leather. These belts have already been supplied, with 
very satisfactory results, for brickmaking machinery, and for 
dynamo driving. 

The actual stoppage of the pits has been followed by rather 
lessened pressure of demand for all classes of fuel, consumers and 
merchants having to a very large extent bought in extra supplies, 
to carry them over some time, before the cessation of work at the 
collieries, but the demand for all descriptions of fuel for iron- 
making, steam and general manufacturing purposes, is still con- 
siderably more than colliery proprietors are able to cope with, and 
they are endeavouring to limit the draw upon their stocks as much 
as possible. Since the stoppage of the pits there has been a con- 
siderable further advance in prices, the 'eading colliery firms in 
the Manchester district having made a second advance of ls. 8d. 
per ton upon their pit, wharf, and delivered rates, whilst the 
station, or railway prices for delivery to outside districts have 
been put up another 2s, per ton, making an advance of 3s. 4d. on 
pit, wharf, and delivered prices, and 3s, 4d. to 4s. per ton on 
railway prices. In the West Lancashire districts—except in very 
exceptional cases, where colliery proprietors have not put up their 
prices more than about 2s, 6d. per ton—there has been practically 
a general advance of 5s, per ton upon all descriptions of fuel, and 
in some cases what are really fancy prices are being quoted for 
supplies taken out of stock. So far as anything like definite 
quotations can be given, the best qualities of round coal may be 
said to average about 14s. to 15s., second qualities 12s. 6d. to 18s., 
and common 11s, to 11s, 6d., whilst for engine fuel 10s, to 11s. at 
the pit mouth are about the ave figures. So far colliery 
orueseens have had no difficulty in obtaining the requisite labour 
or filling up the coal out of the stocks they hold, but these toa 
large extent now consist almost entirely of the better qualities 





of round coal, engine fuel being extremely scarce, and one large 
colliery concern, which hold a heavy stock of this description of 
fuel, has intimated that they will not entertain any further orders 
for the next fortnight, as they are determined to see how matters 
are likely to turn before letting go any more of their stock. 
Owing to the scarcity of the lower qualities of fuel, users for iron 
making, manufacturing, and other purposes, are having to fall 
back upon the better qualities of round coal to keep them going, 
and for these they are of course having to pay the full market 


rice. 

With regard to the shipping trade, as I intimated last week, 
local colliery proprietors were not disposed to offer much coal at 
the ports on the Mersey, as they had more than sufficient inland 
demand ; the result is that extraordinary prices are being asked 
for supplies, and I have heard of as much as 17s. 6d. per ton being 
sa for steam coal delivered at the ports on the Mersey. Coal 
rom other districts where the miners are still working has, how- 
ever, been obtainable at considerably under this figure ; Stafford- 
shire at about 14s. 6d., North Wales coal at 15s. 6d., and best 
Monmouth coals at about 17s, 6d., delivered in trucks at Birken- 
head, or 1s, 6d. extra put alongside vessels in the Mersey, but there 
has since been an advance of about 1s, per ton. 

Barrow.—The hematite pig iron trade of this district has during 
the past week shown a rather better front, and prices have gone 
up. There is, however, no new life to note in the demand for the 
eb for iron continues to be as quiet as possible ; but the diffi- 
culty in the coal trade has been the means of the stronger tone, 
and that only. Makers are asking 46s. per ton net f.o.b. for 
mixed numbers of Bessemer iron, and are firm at that quotation, 
and at the same time are doing next to nothing in the direction of 
new busi The tend at present is to hold on. The effect 
of a complete stoppage of the furnaces, as was the case when the 
Durbam strike was on, would be most harmful to the trade of the 
North-West Coast, for it would drive away buyers to other parts. 
In the warrant market sellers are asking 45s. 3d. per ton, net 
cash for their holdings. The stores of warrants have been decreased 
this week to the extent of 110 tons, leaving the total held at 65,201 
tons, or an increase on the year of 22,348 tons. There are still 
thirty-seven furnaces blowing. The steel trade shows no new 
feature. The demand for steel rails is about the same, not being 
by any means brisk, and heavy sections are the only class engaging 
the attention of buyers, and the quotation is £3 15s. per ton. 
Light sections are at £5 10s., and colliery rails at £6 per ton. 
Tin-plate bars are quoted still at £4 per ton, but there is little 
offering in the way of new business. The orders held in this 
department are fair, and a pretty good tonnage is being shipped 
from Barrow. Hoops are quiet at £6 15s. The demand for steel 
shipbuilding material is not sufficient to justify makers in re- 
starting the plate-mills, and hence nothing is doing in that 
direction, 

The shipbuilding and engineering trades are quietly employed, 
and new orders are scarce. The contracts in hand are almost 
finished, and new ones are badly wanted all round. 

The iron ore trade is quiet. At the pits there is a great want of 
activity. Average sorts are quoted at 8s. 6d. to 9s, per ton net at 
mines, The demand all round is quiet, and is lessened considerably 
by the importations of foreign ores that are constantly being made 
into the district. 

East Coast finds a good market, and 17s. is the value per ton 
delivered to West Coast smelters, 

The shipments for the past week from West Coast ports of iron 
and steel represent 16,457 tons, as compared with 11,589 tons in 
the same week of last year, an increase of 4868 tons. The exports 
to date stand at 441,217 tons, as compared with 414,008 tons in the 
same period of last year, an increase on the present year of 37,200 
tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE miners’ strike is now an accomplished fact. Work has been 
stopped in every direction, and the country is clear of smoke, 
while the collier can be seen in the Sheffield streets enjoying the 
holiday his leaders have prescribed for him. Several of our largest 
establishments have arranged to keep going for a month, and at 
one or two the principals state their ability to keep the leading 
departments in operation for six weeks ; but no amount of prepara- 
tion can provide supplies all round. The result is that not a few 
of our manufacturers have been obliged to close several branches, 
and two or three have stopped work altogether. Yorkshire is 
beginning to receive supplies of household coal from Durham, 
ro the stocks which the coalowners and the coal merchants 
have in hand find ready purchasers at large advances, Three 
companies have made a further advance of half-a-crown a 
ton this week. The Midland Railway Company are stated to have 
purchased the stock, amounting to 10,000 tons, of the Denaby Main 
Colliery Company. ‘Two small collieries are still working in South 
Yorkshire. In these cases the men are not in the Union, and 
having received no notice to leave or to have wages reduced, go on 
as before. 

The men employed in the railway material department have a 
little more to do, owing to orders which have come into the town 
for axles, tires, springs, buffers, and similar goods. These lines 
are from the home railway companies, but they are quite 
inadequate to keep the plant fully engaged. When railway 
material was so brisk a few years ago, the productive capacity of 
the works was greatly increased, and it was said at the time that 
unless foreign trade was fully maintained there could not possibly 
be work for all the mills. That statement has turned out true. 
There is very little doing with foreign markets, and not much 
prospect of anything for a considerable period, The anticipations 
entertained regarding the revival in Mexico, as well as the 
Argentine Republic and other South American markets, are as 
yet far from realisation. Very little railway material is being 
sent into — which four or five years ago was a most 
lucrative market. 

The rolling mills, tilts, and forges are severely affected by the 
stoppage of coal supplies. The proprietors have been unable to 
obtain a quantity sufficient to keep the works in operation beyond 
seven days, although one or two state that they can go on for a 
fortnight or three weeks. The managers of one large concern have 
been laying in stocks ever since the agitation commenced. They 
were thus able to make provision at low rates and in full weights, 
and will thus keep on working for six weeks. Generally, rolling 
managers will be shut up to one course. They will do what work 
is sent in so long as they have fuel for it, or can procure supplies 
elsewhere at reasonable prices. When their stocks are exhausted, 
and there is no hope of replenishing them, they will simply close 
their mills and wait for the termination of the strike. Thisaction, 
of course, will have the effect of adding immensely to the number 
of unemployed. 

Several of our companies engaged in the heavy trades, particu- 
larly those touching Bessemer steel and iron, are looking forward 
to a very dull autumn trade, and as the first half of the year has 
been disappointing, the tendency is to suspend the payment of 
interim dividends. Of course, this is merely a matter of pre- 
caution, and at the close of the twelve months’ working these 
concerns may be able to pay a fair dividend, but in no case is it 
anticipated that the return to the shareholders will be equal to 
what it was during the previous year. In the dividends already 
announced a fall of one-fourth has been declared by companies 
which are ranked amongst our most stable concerns. 

Messrs. Moorwood, Sons, and Company, ironfounders, Harleston 
Ironworks, Sheffield, have just completed a cooking apparatus of 
unusual dimensions for one of the largest Atlantic-going steamers, 
The apparatus is of are iron, and the flues are self-contained 
in the range, which will cook dinners for between 600 and 700 
persons at one time. The firm state that they have in hand 





a number of important orders for this class of work. They are 





also busy upon their patent Cano Grates, which have taken 
a firm nad ae the mh cary The och es of stove grates, which 
have always been a feature of the old Sheffield trades, are still 
freely ordered, but the cheaper grade of goods, the parts of 
which can be reproduced in large quantities by machinery, are not 
manufactured in this town to any great extent. The cooking 
ranges for the ill-fated Victoria were made by this firm. Messrs. 
Steel and Garland, of the Wharncliffe Stove Grate Works, whose 
exhibits for the Chicago World’s Fair was a noteworthy example 
of what can be done in combining utility with beauty, have not 
yet heard the result of the awards given by the jurors. Visitors 
to the Exhibition tell me, however, that there is nothing in the 
Show at all to be compared with Messrs. Steel and Garland’s 
productions. 

A good idea of the conditions of the cutlery trade can always be 
obtained from the ivory, stag, buffalo, and horn merchants. These 
traders give a deplorable account of business, but I find on inquiry 
that one cause of the languor is the substitution of xylonite, 
metal, and other material for hafting purposes. me of our 
manufacturers are importing artificial handles, supplied by French 
and German manufacturers, which are wonderfully cheap, remark- 
ably artistic, and elegantly finished. The use of these materials 
in handling the steel is all in favour of cheaper production, which 
is the one essential thing to retain foreign trade now-a-days. Some 
of our local manufacturers, doing an American business, anticipate 
a “boom” with that market in the event of a reduction of the 
tariff. Stocks have been worked down to the bone, and no goods 
are being ordered while tariff reform is pending. At some of our 
local establishments provision is being made to meet this demand 
the moment it occurs. 

Some very good orders have recently been received from the 
West Indies, Canada, and the Cape, as well as from Australia. 
The latter feature is exceptionally welcome, as the Australian 
market has been practically a blank since the banking eollapse, and 
in local circles these new orders are regarded as evidence that the 
crisis has been turned, and that the Australian business will soon 
right itself again. 

The new Master Cutler will be Mr. George Howson, of the firm 
of Messrs. Harrison Brothers and Howson, cutlery manufacturers 
and silversmiths, Norfolk-street, Sheffield. He will be elected on 
August 8th, and installed on September 7th. The Cutler’s Feast 
is usually held on the evening of that date, but I understand 
Mr. Howson intends to give it either at the end of October or 
beginning of November. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business has been somewhat slaek this week in this district, 
and the difficulty with the miners has not so far brought the 
accession of orders or the increase in price that was expected. 
Indeed, the value of iron, instead of rising, has barely been main- 
tained. Traders seem to think it best to wait, and speculators are 
holding off. It appears certain that the strike, if prolonged, how- 
ever much it may improve the trade in Cleveland iron, wiil detri- 
mentally affect the hematite pig iron trade, which hitherto has 
been comparatively flourishing. But the strike, by causing a 
dearth of fuel, ust lead to the stoppage of a good many of the 
steel works in the Sheffield and Rotherham district, and they will 
cease to need supplies of hematite iron, When it is considered 
that the makers in this district send 10,000 tons weekly of 
that description of pig iron to the neighbourhood of Sheffield, 
or one-third of all the iron made other than Cleveland 
brands, it is apparent that the matter is a momentous one, as it 
will be almost impossible to find other markets for so large a pro- 
portion of the output. Thusit will be necessary to put the surplus 
iron into stock, or damp down the furnaces. Some producers 
might elect to put their furnaces on Cleveland iron, but that would 
hardly be satisfactory, seeing that there is already as much Cleve- 
land pig produced as a market can be found for. About 43s. 6d. 
per ton f.o.b. is the price for mixed numbers of hematite, and it is 
not very strong at that. 

The value of No. 3 Cleveland G.M.B. pig iron this week has 
been maintained at 35s. 3d. per ton for prompt f.o.b. delivery, but 
several of the leading brands cannot be had under 35s, 6d. 
Generally makers are well supplied with orders for this month’s 
delivery, and they are not anxious sellers, Cleveland warrants 
have seldom been steadier than they have been this week, the 
price keeping about 35s. 7d. cash, and on Wednesday the close 
was at 35s. 9d. Connal’s stock of Cleveland warrants on Wednes- 
day night was 77,950 tons. The increase during July was 7543 
tons, of which the greater part was accumulated during the last 
week, In future Messrs. Connal and Co. will, at the end of each 
month, make known the amount of hematite iron they have in 
stock, and it would be well if the Ironmasters’ Association followed 
their example, for then the state of the market could be more 
accurately gauged. They do publish the record of the make and 
shipments, and it would render the information more complete if 
they published the stocks of hematite also, Connal’s stock of 
hematite at July 3lst was 24,446 tons. Grey forge pigs do not 
improve in the least, and can be had at 32s, 6d. readily. 

e pig iron exports from Middlesbrough during July were less 
than in May and June; they recorded 175,140 tons against 
81,346 tons in June, and about 99,000 tons in May. Of manu- 
factured iron and steel, the quantity was less satisfactory in the 
aggregate. The following is a summary of the record :— 


Pig iron. Manu- Steel. Total 

Tons. ——a Tons. Tons. 

July, 1893.. .. .. 75,140 .. 10,590 .. 12,848 .. 98,578 
June, 1898.. .. .. 81,346 .. 28,067 .. 11,613 .. 121,026 
July, 1892.. .. .. 88,608 .. 13,847 .. 9,536 .. 62,041 


The average pig iron exports, 54,957 tons, were almost the 
largest on record, but there was a large falling-off to Scotland. 
Large quantities of hematite were sent to Russia and Italy. The 
aan was chiefly sent to India, Russia, and Spain, and the manu- 
factured iron to India and the Argentine Republic. 

The iron ore trade is steady, but a stoppage of certain of the 
Cleveland mines is seriously threatened ; indeed at tne North 
Skelton, Skelton, and Longacres mines, the men have resolved 
to give in their notices, because they cannot agree with the 
employers as to the payment for working the ratchet drill, which 
has recently been introduced into these mines, The miners donot 
object to the use of such drills, and are not intending to strike 
against the employment of machinery, as has been represented in 
some quarters, because for years drilling by machinery has been 
extensively carried on at several of the mines, there being the 
pneumatic drill, the hydraulic drill, the petroleum drill, and the 
electric drill in operation, but what they do object to is the price 
that the employers propose to pay. That there will be considerable 
economy in the use of the ratchet drill is not to be denied, as it will 
enable three men to get as much stone as four have been able 
to get under the old system. The ratchet occupies a position mid- 
way between the machine drills above mentioned and the old hand 
‘¢jumper,” and, because it will displace so much hand labour, the 
men do not look favourably upon it. They say also that it-will 
reduce their earnings. The local mining engineers speak very 
highly of the tool, and if a wage, not too high, were arranged for 
working it, the apparatus would be adopted at more of the mines. 
The demand for Spanish ore is well maintained, and the price 
of average Rubio is not below 12s. 9d. per ton delivered on the 
Tees, which is ls. above the lowest figure that has ruled this 

year, and that means 2s. advance in the cost of production. 

akers of hematite iron have also to pay 9d. per ton more for 
their coke, so that their win will now cost them nearly 3s. per 
ton more than it did a short time ago, whereas their selling 
prices have only risen 1s., and thus they are 2s. worse off than 





they were in the early ~~ The Consett Spanish Ore Company 
will pay a dividend of 4s, 6d, per share, which is at the rate of 
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225 per cent. per annnm. Messrs. J. Wild and Co., Middles- 
brough, have contracted to take the whole of the iron ore raised 
in the island of Elba during the three years commencing January 
Ist next. It is expected that a million tons will be produced 
as — period, and the contract price is said to be lls, per 
ton f.o.b. 

The steel railmakers are fully employed, and orders already 
booked will keep them so for a considerable period, so that the 
sellers adhere to £3 17s. 6d. net as their price for heavy rails. 
This week a most significant shipment of rails has been made 
from the Tees, 1000 tons having been dispatched to an entirely new 
market and by an entirely new route, viz., to Siberia, the rails 
being conveyed round the North Cape, and through the Sea of 
Kara to the river Yenisei, where they will be transhipped to 
Russian river steamers, and carried to their destination—the 
Trans-Siberian Railway. Hitherto all goods have had to be 
carried across the Urals at very great cost. The s.s. Orestes, 
which conveys the rails, is commanded by Captain Wiggins, a 
Sunderland man, and the discoverer in 1874 of the ocean route to 
Siberia, it being before that believed that the Sea of Kara was 
unnavigable, being frost-bound throughout the year. But it was 
found that vessels could get through in the summer and autumn, 
and a route has been established which will enable goods to be con- 
veyed at a cost which is not prohibitive, and is much below that in- 
curred when sending goods overland. The Orestes, besides carrying 
rails, is also taking out gold-crushing machinery for the use of miners 
in Eastern Siberia, as well as steam launches and other boats to work 
on Siberian rivers. Three light-draught river steamers are now 
being built on the Clyde for Siberia. The Russian Government 
are apparently determined now to develope commercially their 
Siberian provinces. They have given permission for foreign 
vessels to navigate inland waters hitherto exclusively reserved by 
law for the Czar’s subjects, and they have conceded important 
privileges in the way of freedom from Customs’ duties. 

The demand for steel plates and angles is fairly well maintained, 
and the price of the former has been re | to £5 5s., less 25 

r cent. at works, while the latter are at £4 l5s., less 24 per cent. 

e Consett Iron Company, who are the largest producers of 
steel plates and angles in the district, making Soy 2500 
tons of steel plates and 1100 tons of steel angles, besides 
400 tons of iron plates, report that their profit for the last financial 
year was £110.971, or £61,350 tons less than in the previous year, 
the directors stating that despite the economies they have made in 
the cost of production, the profits on their coal, coke, pig iron, 
manufactured iron, and steel, have all fallen off. The output of the 
new angle mill is being steadily increased. The Darlington Steel 
and Iron Co. have introduced a new sleeper press at their works 
which is giving very good results. It is the invention of their 
manager, Mr. Bowen, and the chairman of the company is of 
opinion that there is no plant in the kingdom which can manufac- 
ture sleepers more economically or better than they can with this 
press. 

The coal trade is very active, partly owing to the difficulties in 
the Midland trade, and owners have taken the opportunity to 
advance their prices considerably. There is great improvement 
also in the export demand, and one day last week no less than 
29,936 tons of coal were despatched from Tyne Dock alone. 
Steam coal has been put up to 10s. 6d. per ton, and even Ils. 
f.o.b., whereas a short time ago sellers were /—¢ enough to get 
8s. 6d. Gas coals are also selling more freely. The Middles- 
brough Corporation have given out orders for 35,000 tons of gas 
coal, at prices varying from 8s. to 9s., the general figure being 
about 8s. 3d. delivered. Messrs. Bolckow, Vaughan, and Co. have 
acquired the lease of the Chilton, or Dean’s Bridge Colliery, 
formerly carried on by the South Durham Coal Company, but 
which has not been working for twelve years, and has long been 
dismantled. The output used to be about 300 tons per day. 
Coke has gone up considerably in price, where it is required for 
delivery in districts affected directly by the miners’ strike, and a 
very heavy demand has sprung up from consumers in South 
Yorkshire, who are paying 12s, 6d. per ton at the ovens, and in 
some cases even 14s. at the ovens is quoted ; indeed very few have 
any to sell, their regular contracts taking up nearly the whole of 
their output. Local consumers have been paying 12s. 6d. 
delivered at their furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been firm, owing to the coal crisis. The 
Pico for Scotch warrants has, however, been only moderate, 
and the price has been fairly steady at about 42s. 2d. cash. Cleve- 
land iron has been in better demand in our market at 35s. 6d. to 
35s. 7d. cash. There has likewise been a firmer feeling in hema- 
tite, of which it is feared there may be some scarcity, owing to the 
mining trouble in Cumberland. Several hematite furnaces are 
reported to be out from a want of coke. The price of Cumberland 
warrants is 45s. 3d., and Middlesbrough warrants 43s. 3d. cash. 

The shipments of pig iron from Scottish ports in the past week 
were 6116 tons, compared with 9806 in the corresponding week of 
last year. 

The prices of makers’ iron are a shade higher, as follows :— 
G.M.B., f.o.b. at Glasgow, No. 1, 43s.; No. 3, 42s.; Carnbroe, 
No. 1, 43s. 6d.; No. 3, 42s. 6d.; Clyde No. 1, 47s.; No. 3, 44s.; 
Gartsherrie and Summerlee, Nos. 1, 48s.; Nos. 3, 45s.; Calder, 
No. 1, 48s.; No. 3, 45s. 6d.; Coltness, No. 1, 53s. 6d.; No. 3, 
47s. 6d.; Langloan, No. 1, 54s.; No. 3, 45s.; Glengarnock, at 
Ardrossan, No. 1, 48s. 6d.; No, 3, 45s,; Dalmellington, No. 1, 
46s.; No. 3, 44s.; Eglinton, No. 1, 44s. 6d.; No. 3, 43s. 6d.; 
Shotts at Leith, No. 1, 5ls.; No. 3, 48s.; Carron at Grangemouth 
No. 1, 52s. 6d.; No. 3, 46s. 6d. 

There are 62 furnaces in blast, compared with 67 last week, 
and 75 in the corresponding week of last year. The makers 
appear to be steadily adhering to their policy of feeding the 
market, but refraining from accumulating stocks. A small quantity 
of iron continues to be withdrawn weekly from the stock in Connal 
and Co.’s Glasgow stores, which now amounts in the aggregate to 
about 335,000 tons. 

The steel works in the West of Scotland are now in general 
operation after the holidays. Some of them did nothing all last 
week, while others were fully occupied. The prospect is, if any- 
thing, a little better. The orders in hand and in sight for ship- 
building steel are fully greater than at this time last year, and 
there is also more doing in bridgework. The Dalzell Steel Works, 
Motherwell, are very busy, their turn-out of material being 
reported just now to be the largest since the beginning of the year. 
Good contracts are in course of execution for railway bridges in 
the same district. The prices of steel are steady, being quoted on 
the basis of £5 5s, to £5 7s. 6d. for ship plates, less 5 per cent. for 
delivery in Glasgow district. 

There is a decidedly better feeling in the malleable iron trade, 
and work is more general than for a long time. Whether this 
state of matters is likely to be of any permanence it is not easy to 
discover, because the work is for the most part for delivery over 
short periods, and consists of moderate lots. This kind of business, 
however, is frequently more profitable than are heavier and more 
extended contracts. Makers quote the lowest grade of common 
bars £5; second grade, £5 5s.; highest grade, £5 7s. 6d.; best 
bars ranging up to £5 17s. 6d.; less the usual 5 per cent. discount. 

More activity is reported in sheets and tubes, and prices are 
tending firmer. Sheets are quoted on the basis of £7 5s. for iron 
singles, less 5 per cent. The principal demand in the case of 
tubes is for the larger sorts, but more inquiry is now springing up 
for marine tubes. 

The iron and steel manufactures shipped from Glasgow in the 

week embraced locomotives worth £8500, machinery about 


, 
, 


£36,000, steel goods £9000, and general iron goods £36,000. 
The foundry trade has been quiet, but a number of contracts 


are dropping in. Messrs. David King and Sons, Keppoch Iron- 
works, rely have obtained a contract for a large quantity of 
iron railing for Torquay. Macfarlane, Straing, and Co, have 
secured a contract for 36in. cast iron pipes for Glasgow Corporation, 
and another for pipes from 6in, to 12in. diameter for Dundee 
Waterworks. Messrs. Dixon and Corbett, and R. 8. Newall and 
Co., have completed a new —— rope for the Cowlairs incline of 
the North British Railway, which is five inches in circumference 
and 4500 yards in length. 

The coal trade is in a somewhat irregular position. The Scotch 
miners have held a series of meetings, at which they have con- 
sidered their interest in the movement of the English colliers. They 
have expressed their sympathy with their English brethren ; but 
they have been in most districts unable to adopt any definite reso- 
lution for decided action, owing to a want of organisation and 
funds. The leaders of the men hold different opinions as to what 
course they should pursue, some exhorting them to strike and 
others to continue working short time, in the expectation of 
receiving higher pay should there be a scarcity of coals. In the 
meantime the coalmasters are indifferent. The men have made 
demands for advances of wages ; but the employers have not even 
met this week to consider these, —— the men expected 
that they would meet on Wednesday. e fact is, that by 
their policy of restriction—which they have observed now 
for about two months—the Scotch miners have made it impos- 
sible for shippers to enter into forward contracts. For this reason 
the coalmasters are not obtaining higher rates for any considerable 
portion of their output. On the other hand, they have large con- 
tracts running to supply the iron and steel works, entered into 
early in the season at low prices. They cannot thus afford to pay 
high wages, and should the men strike the masters will be pro- 
tected by the strike clause in their contracts. This explains the 
indifference with which the employers look upon the present crisis. 
It would serve no good purpose to quote coal prices this week, as 
they are very irregular. 

In the course of July 18 vessels of 37,560 tons were launched 
from the Clyde shipyards, compared with 23 vessels and 29,414 tons 
in July, 1892. The output is larger than in any corresponding 
month for at least fourteen years. During the seven months 150 
vessels have been put into the water aggregating 159,260 tons, 
compared with 187 vessels and 215,219 tons in the corresponding 
period of last year. The new orders placed during the month are 
estimated about 23,000 tons, and the work on hand is about 20,000 
tons greater than at this time last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As might be expected, there is a remarkable degree of vitality 
in the coal trade. Up to a late period steam coal was improving 
gradually, but now the movement has extended to house coal, and 
in every valley there is a good deal of briskness. This has been 
the case especially this week, with Bank Holiday in front, as under 
any circumstances, pressure or not, the collier will have his 
holiday. The week’s totals from Cardiff alone are certain to exceed 
300,000 tons. Last week they totalled 281,476 tons, and Newport, 
Swansea, and Lilanelly all share in the activity. Newport, with 
the Powell Duffryn shipments, will certainly show increased totals. 
As regards prices, these are going up steadily. There has been no 
upward bound in steam as yet, but I have heard of Is. 1d. to 
1s. 6d. in steam, and even 2s. advance per ton in house, The mid- 
week quotation on ’Change at Cardiff will fairly mark the state of 
things 

Best steam, lls, 9d. to 12s. 3d.; seconds, 11s. to lls, 6d. Mon- 
mouthshire coals, 10s, 9d. to lls, 3d.; inferior coal, from 9s.; 
small, 5s. to 5s. 9d. House coal, best, lls. to 11s. 6d.; No. 3 
Rhondda, 10s, 9d. to 11s.; brush, 8s. 9d. to 9s.; small, 6s. 9d. to 7s, 

Coke and patent fuel prices are retained, all with upward 
tendency. Swansea prices patent fuel, 9s, to 10s. Iron ore, 11s, 6d. 
to lls. 74d. Bituminous coais, 10s. 9d. to 11s, 3d.; anthracite, 
from 8s, Yd. to 13s., according to quality. Pitwood slightly lower, 
but this is only regarded as temporary. 

Reviewing the condition of the coal market, it is evident that 
higher prices must prevail. The caution exercised in booking is 
marked ; and it is ‘* quite on the cards,” seeing that the leading 
coalowners are well sold for shipment foreign, to the coal stations, 
and steamers, that new customers coming in will have to pay in 
excess of quoted prices. As regards the railways, Taff, Rhymney, 
and Barry prospects are exceedingly good, and stock is advancing. 

I regret that the improvement in trade does not extend to iron 
and steel. In fact, an advance oncoal to manufacturers who are 
supplied with coal from other quarters means rather a reverse of 
good, especially when the movement in price affects wages. The 
outlook at present is far from good. In steel rails there is very 
little doing, some small consignments for the Great Western and 
local railways, and light for local collieries, being the closing 
business. Stocking of pig continues heavily at Cyfarthfa, and 
consignments of steel bars have been very heavy. The Midland, 
Great Western, and Rhymney lines have constantly exhibited 
large collections at sidings of late. In the matter of crop ends and 
special sizes, Cyfarthfa also has been sending off large quantities. 

Some surprise has been manifested that present low prices do 
not tempt to more business. These are now as low as can possibly 
be quoted, and judging from the arrangement of the ironworkers’ 
sliding scale, which has just declared no change in wages, the 
minimum and maximum having been settled after a great deal of 
discussion, no rail business in Wales can be anticipated at lower 
figures than last quotations, These are as follows: — Cardiff 
Exchange: Steel rails, heavy, £3 15s.; light, £4 15s.; tin-plate bar, 
£4 7s. 6d.; steel sheets, singles, £7 to £8; sheet iron, £6 19s. to 
£7 10s. It will be seen that Swansea Exchange quotations are 
slightly better than these. Steel rails, heavy section, £3 17s. 6d. 
to £4; light, £4 10s. to £4 12s, 6d.; Bessemer steel bars, £4 7s. 6d. 
to £4 10s.; Siemens, £4 10s. to £4 17s. 6d 

Other quotations are :—Glasgow pig, 42s. 14d.; Middlesbrough, 
35s. 6d.; hematite, 45s. 3d.; Welsh bars, £4 15s. to £4 17s. 6d.; 
sheet iron, £6 10s. to £7 10s.; tin plates, Bessemer steel cokes, 
lls. 6d. to 11s. 9d.; Siemens, 12s, to 12s, 3d.; ternes, per double 
box 28 by 20, at 21s., 22s., 23s. Best charcoal, 12s, 9d. to 14s. 6d.; 
wasters, 6d. to 1s. per box less. Block tin, £82 2s, 6d. to 
£82 7s. 6d. rhe he Chili bars, £41 13s. 9d. to £41 18s, 9d. Lead, 
English, £10 6s. 3d.; Spanish, £10 3s. 9d. 

erndale—D. Davies and Son—has again come out well with a 
declaration of a 10 per cent. dividend. 
The Taff Vale dividend is 3} per cent., equal to 84 percent. upon 
old ordinary stock. The result of the issue of the report has been 
a favourable one, showing as it does in the face of a falling revenue 
—now again looking up—that extreme care has been practised, 
and the keenest economy shown in lopping off all that could be 
regarded as not absolutely necessary. ‘Two items may be specially 
noted, overtime and expenditure for coal. 
There is a steady average make going on in tin-plate, but there 
is nothing of special note to chronicle, only an absence of vitality 
in the American trade. 
Latest advices from coke oven centres show that an advance is 
_—- It is difficult to get quotations, and especially for forward 
e. 

There is a good deal of discussion going on at Cardiff on the 
matter of the rumoured Taff Vale and Rhymney Railway arrange- 
ment, but I shall give no credence to any “amalgamation ” until 
distinctly and officially announced. The ‘‘rumours” previously 
circulated in the local press have done a great deal of mischief, 
benefiting a few but injuring a large number. Thousands of 
pounds, I am informed, have , Be ed ds of late. 

The deep sinking at Gilfach Colliery—Mr. Christmas Evans—is 
yng well, and is now into the solid. 
e Aberdare-Merthyr Collieries have been restarted on the 





Hirwann side of the taking, and a good output is assured, 





—_——. 
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On Monday it was calculated that 10,000 colliers in North 
Wales were idle, and it was stated that notices from other collieries 
were about to be handed in. It is not, however, expected that the 
stand in North Wales will be a severe one. In the Forest of Dean 
there is little change in the situation. Probably, both there and 
in North Wales, the improvement in the South Wales coalfield wil] 
have a favourable effect in bringing about a compromise, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE outlook in the engineering and iron trades in this country 
presents no really new feature. Traders look in vain for any sign 
of improvement, and the depression promises to be further 
prolonged. The condition under which business is at present alone 
possible could scarcely be more unsatisfactory, anything like 
remunerative prices being in most cases quite out of the question, 

In Silesia the business in pig iron continues languid. In the 
malleable iron branch there is some movement to be noted in bars 
and plates, foreign inquiry being rather more active this week, 
The employment at the machine and wagon factories is very 
irregular and unsatisfactory, There are some orders for locomotives 
holding out, one for nineteen locomotives for the Berlin Railway 
Administration, but unfortunately competition for any work that 
is to be got is so keen that in many cases it is not a question of profit, 
but as to what the actual loss will be on the orders booked. The 
German arms factory Mauser-Loewe has secured a contract for 
154,000 rifies, 7°65 mm. calibre, for the Turkish Government. 

On the Austro-Hungarian iron market pig iron remains rather 
quiet, while for finished iron the demand has further improved, 
which is due in a great measure to the favourable harvest accounts 
that are coming in from most districts. Prices have not changed, 

In the French iron trade a slightly decreasing tendency is to be 
noticed. Dealers show a strong inclination to clear their stocks, 
and are selling bars at 152°58f., girders at 162°50f. p.t. Iron 
girders are in very slow demand, those in steel being generally 
a: The steel works are, as a rule, well off just at present, 

aving secured a fair amount of new orders, especially rails, 
Statistics recently published show shipments on the canals to have 
increased about ,000 t., or 3 p.c. against last year, which jis 
chiefly due to an improvement in the general coal trade. 

The Belgian iron business remains, unfortunately, very depressed, 
and there is not the slightest symptom of an improvement per- 
ceptible. Nominally, prices have not altered since former weeks, 
being for bars 105f. p.t. for export ; plates, 125f. p.t.; and steel 
girders, 110f. p.t. For orders of some weight the usual concessions 
are granted. Ata late tendering for railway carriages there were 
sixteen competitors, all offering at very low prices, Wagons, for 
instance, which cost 1600f. in March of present year, were being 
offered at 1313f. to 1329f. now. 

The Society of Belgian Engineers intends paying a visit to the 
Rhenish- Westphalian mining districts towards the end of present 
month. 

There is still very little doing in the iron and steel trade of 
Rheinland-Westphalia. With the exception of those more 
favoured articles that are being regularly inquired for, prices con- 
tinue to show a decreasing tendency, Iron ore is depressed 
generally. Forspathose iron ore M. 7°10 to 7‘80p.t. is given; roasted 
do., M. 10°50 to M. 10°80 p.t., net at mines. Nassau red iron ore, 
50 p.c. contents, fetches M. 9°10 ss Minette of Luxemburg 
and Lorraine is being quoted M. 2°40 to 2°60 and 3-20 
p-t., according to quality. The pig iron business is dull, 
next to no demand coming forward. Stocks are, how- 
ever, but slowly increasing, the weekly output having been 
reduced to the minimum. Makers of pig iron never had a worse 
time ; manufacturers and dealers are simply buying from hand to 
mouth, and are not likely to do any other for months to come. 
Regarding the different sorts of pig iron, nothing new can be 
reported since last week. Prices are the same as previously 
reported, rad for spiegeleisen 10 to 12 p.c. grade, M. 51 p.t.; 
forge, No. 1, M. 43 to 44 p.t.; No. 3, M. 40 to 41 p.t.; Stamens 

ood forge quality stands at M. 41 to 42 p.t.; hematite, M. 62 to 


p.t. Foundry pig, No. 1, costs N. 62; No. 3, M. 53 p.t.; basic 
is, comparatively speaking, rather well inquired for at M. 42 to 43 
mer costs M, 48 p.t.; Luxemburg forge pig, 


.t. German 
Mi. 40 to 41 p.t. at works. In the malleable iron trade the mills 
are reported to be but irregularly occupied, and the general returns 
are to the effect that the manufactured iron business has never been 
in a more unsatisfactory condition. There is next to no demand 
coming in for bars ; in girders, too, very little has been doing upon 
the week, and the prices fetched are, in most instances, below basis 
quotation. Some fair orders for hoops have been secured just 
lately, but to get these a further reduction in price had to be 
agreed to. The business that has been doing in plates may be 
termed a fairly good one, so far as demand is concerned, but prices, 
however low, cannot be maintained, makers willingly accepting the 
famine prices offered them to secure employment. Sheets are in 
somewhat better request now ; in Rheinland the demand for that 
article has been quite satisfactory, and activity at the works is well 
maintained. Prices, though still unremunerative, show a firm and 
even rising inclination. In wire rods, drawn wire, and wire nails 
there are only occasional small orders going out, and for these 


there is a good deal of competition at low figures, At the foundries 
and machine shops little work bas been doing ; the wagon factories, 
too, are repo to be but partially employed during the last 


week. The steel works have been fortunate in securing a Govern- 
ment order for 5500t. rails; they expected to get the whole lot, 
but, to their great dismay, an order for 1500t. has been given to a 
Belgian tirm. 

The following are the present list quotations per ton at works:— 
Good merchant bars, M. 110 to 115; angles, M. 120 to 122-50; 
girders, M. 87°50 to 95; hoops, M. 125 to 132°50; billets in basic 
and Bessemer, M. 85; heavy plates for boilermaking purposes, 
M. 150; tank ditto, M. 140; steel plates, M. 140; tank ditto, 
M. 130; Siegen thin sheets, M. 120 to.130; common sheets, M. 135 
to 140; iron wire rods, M. 120; drawn wire in iron or steel, M. 100 
to 125; wire nails, M. 127; rivets, M. 145; steel rails, M. 112 to 
115; fish-plates, M. 87 to 110; steel sleepers, M. 106; complete 
sets of wheels and axles, M. 270 to 280; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95. Statistical figures show 
German import and export to have been, during the first two 
quarters of the present year, as under :— 











Import. Value of import. 
100 kilos. M. 
1893 188,678,800 .. .. o 2,042,669,000 
1892 BUT OBE,IOR 4. 0c oe 2,115,575,000 
1008 oe cs oo — 3,350,892 oo os 0 — 72,906,000 
Export. Value of export. 
100 kilos. M. 
BOOB 1c ce ce oe ]|6OU,BE8R, 061 4. .. 1,671,659,000 
IGWB cc co co co OL AIEBOD .. 00 1,479, 289,000 
1893 ee $8,653,661 .. 2 oe + 192,370,000 


Thus, import during the first two quarters of the present year 
shows a decrease of 2°5 per cent., while value of import decreased 
3°6 per cent., compared to the same period the year before. 
Export rose 8°8 per cent.; value of export increased 129 per cent., 
against 1892, Among the goods which show a decided decrease in 
import are:—Corn, decrease in import 9,381,197—100 kilos.—wood, 
cattle. Goods showing an increase in import are:—Coal, increase 
5,951,510—100 kilos.—artificial coal and ore, raw material required 
for textile fabrics, petroleum, pig iron. A decided increase in 
export show coal and coke, the former, 2,838,308—100 kilos.—the 
latter, 1,251,670—100 kilos.—briquettes, ore, iron and iron manu- 
factured goods, zinc, earthenware, paper and pasteboard, spices 





and — grocery wares, sweetmeats and pastry, drugs, colours 
and dyeing materials, and oils, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 26th, 1893, 

To-pay’s telegraphic reports from interior 

ints indicate a healthy industrial and com- 
mercial condition, despite the lagging demand, 
Stocks of cereals are unusually heavy, and prices 
phenomenally low. Iron and steel are dragging 
at the lowest figures ever known, Crude iron 
output is declining, and furnace owners are un- 
willing to run beyond the completion of contracts 
in hand. Merchant iron mills are all idle. Sheet 
mills resumed full time this week. Plate and 
structural iron mills will resume gradually, as 
orders are booked, Steel rail mills are turning 
out but few standard sections, but are fairly busy 
on light rails. Railroad traffic is ata low ebb at 
present, but an improvement is expected before 
Eaptember lst. ‘The army of unemployed is 
increasing, and is now larger than at any time 
since the panic of 1873, Manufacturers are 
everywhere restricting output to immediate 
demands, ages reductions are being made 
here and there, without strikes resulting. Capital 
is disinclined to embark in uncertain enterprises. 
A groundwork of confidence is necessary for a 
revival of activity. 


LAUNCHES AND TRIAL TRIPS. 


Anew Cardiff steamer was successfully launched 
at the shipbuilding yard of Messrs. Palmer, Jarrow, 
on Saturday. The Anthony Radcliffe, built for 
E. Thomas Radcliffe and Co., of Cardiff, has a 
carrying capacity of 4100 tons on a draught of 
19ft. 6in., and has all the best and ne ag 
Her engines will be triple-expansion, she will be 
fitted with steam gearing, have five hatchways, 
and a powerful steam winch at each. 

On Tuesday, the Ist inst., Earle’s Shipbuilding 
and Engineering Company, Hull, launched for the 
Boston Deep-sea Fishing and Ice Company the fine 
iron screw trawler Sutterton, 100ft. long. 20ft. 6in. 
beam, and 11ft. depth to top of floors. She is built 
to Lloyd’s highest class, with short raised quarter- 
deck and forecastle, and has all the most recent 
improvements for steam fishing ; including patent 
trawl ports, dandy scores, and steam winch, of 
Messrs. Earle’s special design. Her engines are of 
the triple-compound type, with cylinders llin., 
17in., and 30in. diameter by 2lin. stroke, and she 
has a large steel boiler to work at a pressure 
of 150]b. per square inch, 

On Monday afternoon Messrs, Sir Raylton 
Dixon and Co., Middlesbrough, launched a steel 
screw steamer of the raised quarter deck type, 
which has been built to the order of Messrs. J. 
and E. Kish, Sunderland. ‘The principal dimen- 
sions of the vessel are:—Length, 292ft. 6in.; 
beam, 40ft. 6in. by 22ft. depth moulded; with a 
large deadweight carrying capacity. Engines will 
be fitted by the North-Eastern Marine Engi- 
neering Company, of Wallsend-on-Tyne, the 
cylinders being 22in., 36in., and 58in, by 39in., with 
two large boilers working at 1601b. pressure. The 
construction of the vessel has been under the 
superintendence of Mr. Thomas Metcalf, of 
Sunderland, and as she was leaving the ways she 
was named the Coquet by Miss Annie Kish, 
sister of the owners. 

Following the launch on the 15th ult. of th 
largest oil vessel yet built, and the largest vessel 
built by Messrs, Craig, Taylor, and Co., in their esta- 
blishment at Thornaby—viz., the s.s. Tees, which 
was of the following dimensions :—355ft. by 45ft. 
by 30ft., and which vessel will carry over 5000 
tons of oil, in addition to 700 tons of bunkers— 
this firm launched last Friday, the 28th ult., one 
of the smallest vessels they have yet built for the 
oil trade, her dimensions being 185ft. by 31ft. by 
15ft. 10hin. This vessel has been built to the 
order of Messrs, L. Mercader and Uda de Londaiz, 
of San Sebastian, for their oil trade between 
American ports and San Sebastian, Spain, and 
will carry over 900 tons of oil in bulk. She is 
fitted with all the latest improvements, including 
pumping and electric light installations, rigged 
as a barquentine, and is built of steel to the 
highest class in Lloyd’s. As she left the ways she 
was named the San Ignacio de Loyola by Senora 
Gamecho, wife of the captain who takes com- 
mand of the vessel. 

Messrs. W. Doxford and Sons, Sunderland, 
launched on Saturday afternoon the second 
specimen of the “turret deck” type of cargo 
steamer which that firm has patented. The 
vessel is for the same owners as the first steamer, 
Messrs, Petersen, Tate and Co., Newcastle. Her 
dimensions are: — Length, 31lft.; breadth, 
8ft. 2in.; depth, 24ft. lin.; with a load draught 
of 19ft., and a carrying capacity of 3650 tons, 
with a gross register of about 2200 tons, and 
a net register of about 1380 tons. She has been 
constructed of Siemens-Martin steel with the 
usual parts of iron, Among the improvements 
introduced in this vessel as compared with the 
first is a new arrangement of construction of 
sheer strake and stringers, producing a large 
increase in the strength of the vessel with the 
same amount of material. The hatches are 
exceptionally large and arranged to facilitate 
the shi ping of large pieces of machinery, &c.; 
the holds also ure well clear of obstructions. 
She is fitted with four horizontal steam 
winches which are driven by an extra large 
horizontal multitubular donkey boiler, and the 
exhaust steam from all deck machinery is 
returned by piping to the receiving tank in the 
boiler-room. These winches are arranged so that 
two work the main hold and one works each of 
the other holds, and the cargo is manipulated by 
the usual derrick arrangements. The machinery 
is fitted aft, as in the s.s. Turret, leaving the 
whole of the holds amidships clear for cargo. 
The after end of the vessel is arranged so as to 
have a clear deck, ‘The vessel is to be fitted 
with powerful triple-expansion engines, having 
cylinders 23in., 37in., and 60in., by 42in. stroke, 
working with a steam pressure of 160]b., and 
have many recent improvements, including an 
ash ejector which is operated from the sate tele, 
dispensing entirely with the necessity of hoisting 
ash on deck and discharging it overboard. 

















THE CorINtTH CANAL.—The opening of the 
Corinth Canal has been definitely fixed for Sun- 
day next. Nine British warships have just 
arrived, 











THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 


Application for Letters Patent. 
*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


19th July, 1898. 


14,007. Markine and NomBerine Sueep, R. Bouquet, 
London. 

14,008. TurnING Macuines, C. E. Henriod-Bachni, 
London. 

14,009. Tin Opener, W. Heald and J. F. Heald, 
London, 

14,010. Fotpinc TaBLe for Picnic Baskets, E. Drew, 
London, 

14,011. Tires, T. 
London. 

14,012. ELecrric Batteries, H. Bonner, London, 

14,013. AUTOMATICALLY DELIVERING Liquips, H. P. 
Turner, London, 

14,014. New Basic CoLourtna Matters, J. Y. John- 
ee Budische Anilin and Soda Fabrik, Ger- 
many. 

— Fietp Cooxinc Apparatus, A. A. Edwards, 

ndaon, 

14,016. Dinner and Breakrast Pcates, A. W. Edwards, 
London. 

14,017. MousTacue Protector, 8. Glaisel, London. 

14,018. Improvep Watcu and Jewet Casg, F. Ulrich, 
London. 

14,019. Cases for Spoons, Forks, &c., F. Ulrich, 
London. 


Beevers and H. B. Sheridan, 


20th July, 1898. 


14,020. CrLostno Warer-Ticht ComMPARTMENTS, L, 
Radmore, Cardiff. 

14,021. TuBULAR Fire BARS for Furnaces, H. Foster, 
Newcastle-upon-Tyne. 

14,022. ApbsusTABLE Wrencues, &c., J. Harrison, 
Stamford. 

14,023. Cycte Frames, J. 8. D. Shanks and R. R. 
Best, Belfast. 

14,024. CoLours for Puorocrapus, F. C. D. Beacham, 
Bristol. 

14,025. Winpow SasH Lirrer, J. A. Towle and W. G. 
Stones, Manchester. 

14,026. Insectors, T W. Morrow, Newcastle-on-Tyne. 

14,027. ImpRoveD Po.ice Lanterns, 8S. B. Edmonds, 
Birmingham. 

14,028. Pneumatic Trres for Cycues, F. Smith, Man- 
chester. 

14,029. AppLiance for BiLLarp Tabces, R. Rear, Man- 
chester. 

14,030. Suspension of Exectric Licut Firrines, B. 
Thomas, Cheshire. 

14,081. Fixina Seat-Backs to VeuIc_es, J. H. Sutcliffe, 
Yorkshire. 

14,032. Scarrpin, W. Lawrence and H. Wood, Bir- 
mingham. 

14,083. Foot Rest for Cycies, J. and J. Hadley, and 
J.C. Meredith, Birmingham. 

14,084. METAL-MELTING FurNacEs, T. Robinson, Liver- 


” SappLes for Cycues, J. B. Brooks, Birming- 


a. 
14,036. Detective Hanp Cameras, A. J. Buncher, Bir- 
mingham. 
14,037. Cigar Cases, &., J. Rose and E. Brough, 
Birmingham. 
14,038. CoLLapsiBLE Guarp for Cycies, A. O'Brien, 


icester. 
14,089. Maps and Map-pRINTING, &c., J. F. Williams, 
a q 
14,040. Unique Sprinkver for Liquips, &c., 8. Hill, 
Londo: 


n. 

14,041. MusicaL Boxes, H. Nehmer, London. 

14,042. Topacco Poucn and Pipe CLeaner, E. Erlanger, 
London, 

14,043. Curmney Cow .s, E. Smith, Birmingham. 

14,044. Cake Macuines, P. D. Harton, London. 

14,045. Hanp Cameras, W. P. Thompson.—(4. Delug, 
Germany.) 

14,046. Reversinc Gear for ENGINE VaLves, H. Read, 
London. 

14,047. Bepstgeap, J. W., J., C., H., and W. Davison, 


ndon. 
14,048. Device for Liautine Pipss, &c., L. F. Godard, 
Lond 


ndon. 
14,049. Buck es, J. Ramsay, London. 
= ALE Mixixo Rovuser, D. C. M. Fitzmaurice, 
te. 
14,051. Fire-escape LOWERING APPARATUS, J. Moran, 
London. 
14,052. Pipe Wrencues, E. E. Doddrell.—(@. Doddrell, 
Portugal.) 
14,053. CycLre Brakes, W. J. Armitage and A. J. Eli, 
London. 
14,054. THermostatic Steam Traps, E. E. Gold, 


mdon. 

14,055. Toy Horses, &., F. H. Ayres and H. Pitts, 

London. 

14,056. ELecrro.ytes for Batrerigs, W. H. Longsdorf, 

mdon. 

14,057. Rartway Cuarrs, G. Brockelbank, London. 

14,058. Steerina of Cycies, W. Crowther, Dewsbury. 

14,059. VaLve Gear, A. Collman, London. 

14,060. Treatment of CarDED Banps, E. Gessler, 
London. 

14,061. Arr-waRMING Stoves, Blackmam Ventilating 
Company.—(/. D. Smead, United States.) 

14,062. TRaNsporTING Boptks, C. D. Abel.—(M. Zakn, 
Germany.) 

14,063. VeLoctpepEs, J. G. Stidder, London. 

14,064. CLornes Hoxpers, E. Richter and R. Singer, 
London. 

14,065. Batus, C. Watkins and C. J. Knowles, London. 

14,066, FLANGED TuBE MANUFACTURE, J. E. Howard, 


mdon. 
14,067. Beam Scares, W. C. Farmer and H. Elfick, 


mdon. 

14,068. CentRaAL Dravucut Lamps, H. H. Lake.—(Z. 
Miller and Co., United States.) 

14,069. CycL.es and like Venicites, A. Newboult, 
London. 

14,070. SteeRine Cycues, R. Eastham and G. Haworth, 
London. 

14,071. CenrraL Dravcnt Lamps, H. H. Lake.—(£. 


Miller and Co., United States, 

14,072. Lamp-wick Raisers, H. H. Lake.—(E. Miller 
and Co,, United States.) 

14,078. Knire CLEANING Macurnes, J. G. P. Haller, 

14,074. PHorocrapHic Apparatus, B. J. Edwards, 
London. 

14,075. HALOGEN IsopITHIOSALICyLic Acip, H. Baum, 
London. 

14,076. Evectric MEaAsurRING InstrUMENTs, H. H. 
Lake.—(4. H. Armen, United States.) 

14,077. Door Latcn or Fastener, E. Sprenger, 
London. 

14,078. Deatinc with Noxious Liquip, M. Schwab, 


mdon. 
14,079. BorrLinc AERATED Liqurps, A. H. Cannon, 


mdon. 

14,080. Inrectinc the Surrace of Roaps, R. W. 
Western, London. 

14,081. Foor Pavine, E. Bannister, London. 

14,082. Improvep Tires for Cycies, &c., J. B. Torres, 
London. 

14 083. ‘‘ Ar Home” MemMoRANDUM TaBLET, G. Bairns- 
father and A. Althaus, London. 

14,084. Propuctina LEAF-METAL PATTERNS on WOVEN 
Fasrics, F, Lehmann, London. 

14,085. Rartway Brakes, J. Lipkowski, London. 

14,086. Suaar, J. Y. Johnson.—(J. EF. Pellegrini, 
Spain.) 

14,087. Incanpescent Lamps, H. H. Lake.—(The 
General Electric Company, United States.) 





14,088. CenTrE-pin Hook, W. Hodge and J. Pearson, 
London. 

14,089. Makino Paris BLueby ELectrovysis, H. Goebel, 
London. 

14,090. Fo.pinc Frame for Hammocks, A. Karnbach, 
London. 


21st July, 1893. 


14,091. Improvep Evectric Fuses, F. W. T. Brain, 
sondon. 

14,092. Dress Guarps for Lapres’ Cycies, J. B. 
Brooks, Birmingham. 

—_— Makine Cup, &¢,, Racks, J, Barnes, Birming- 
ham. 

14,094. Pneumatic Tires for Cycies, A. 8. Cartwright, 
Birmingham. 

14,095. CycLe Cuiips, T. Middlemore and W. A. De 
Lattre, Birmingham. 

14,096. CasH RecisTeRING TILL, T. Shepherd and J. B. 
Cumming, London. 

14,097. Forcinc Water into Bor.ers, J. Hall, Man- 
chester. 

14,098. Fasteninc Tires for Cycies, E. H. Seddon, 
Manchester. 

14,099. FretpCucrivator, J. H. Topham.—{ M. Macleod, 
United States.) 

— Water Gavce for Borters, J. Newton, Stafford- 
shire. 

14,101. SHogs, J. Dennis, Manchester. 

14.102. Nicut Licut, C. Smith and W. T. Smith, Bir- 
raingham. 

14,103. Crips for VeLocipepE Sapp.es, F. R. Baker, 
Staffordshire. 

14,104. Trimmincs for Dresses, E. A. Cocke, or. 

14,105. Evecrric Gas Licurers, A. Eckstein and H. J. 
Coates, Manchester. 

14,106. ImpRovEeD Scar¥F FraME or Hotper, H. Scott, 
Liverpool. 

ag SQuaRE FireE-LIGHTERS, J. M. Wardale, Edin- 
burgh. 

14,108. Rore Letrerina, T. E. Vickers, Birmingham. 

14,109. SreeReR for DiriciBLE Ba.ioons, 8. Kelliher, 
Treland. 

14,110. Pumpinc Enoines, W. P. Theermann, Man- 
chester. 

14,111. Feepine Troveus for Catrie, E. Morgan, Bir- 
mingham. 

14,112. Opricat LANTERNS, 8. J. Levi and A. J. Jones, 

ndon. 

14,113. Spoots for Sewine Corton, H. E. Wollmer, 
Manchester. 

14,114. WATER-HEATING APPARATUS, J. Rowley, Man- 
chester. 

14,115. MANUFACTURE of Wire Carps, W. 8. Guild, 
Manchester. 

14,116. MecnanisM for PropeLLinc Cycies, G.Vernon, 
Manchester. 


Liverpool. 
14,118. CHILDREN’s CONVERTIBLE CARRIAGES, J. Taylor, 


ndon. 
14,119. Paste for PoLisHinc Metats, M. A. Hyman, 


ndon. 

14,120. Propuction of Beveraces, J. E. Johnson- 
Johnson, Stratford. 

14,121. Vessets for Carryinc Grain, G. J. Hay, 
Lond 


mdon. 

14,122. Bracevets, B. E. Archer, London. 

14,123. Toy, J. B. Botting, London. 

14,124. Runninc Gear, A. J. Boult.—(H. A. and D. 
Bonnar, Canada.) 

14,125. Apparatus for Hotpino Rerys, D. H. Stubbs, 
Live 1. 

14,126. nll Manvvacturr, J. Davies, Liverpool. 

14,127. BorLerR TuBE CLEANING APPARATUS, J. Hayes, 


ndon. 
14,128. Cocoa Dryinc Apparatus, A. A. Van Delden, 


mdon. 

14,129. Fishinc Tackie, A. W. Betham and A. A. 
Andrew, London. 

14,130. Nirrates, &c., J. Hargreaves and T. Bird, 
London. 

— Nirrates, &c., J. Hargreaves and T. Bird, 


mdon. 

14,132. Fitters, A. da Silva Prado and B. Medina- 
Santurio, London. 

14,1388. Pic-rinc, L. W. Cutter, King’s Lynn. 

14,134. Frame for Purses and Baas, J. Moche, 


ndon, 
14,1385. CoNVERTIBLE WALKING-STICK, J. A. Norton, 


mdon. 
14,186. Ciasp for Corsets, H. H. Lake.—(R. Hinrichsen, 
Germany.) 
14,137. Pens, A. Smith, London. 
14,188. Lusricatinc Steam CyLinpers, H. G. Haus- 
mann, London. 
14,139. Cricket Stumps, H. B. Lister and J. I. Buckton, 
London. 
14,140. APPLIANCE for HoLp1nc PastILtes, P. Fougier, 
London. 
14,141. Toy, L. B. Lilley, London. 
14,142. Ca1LpRENs’ Toys, W. C. Latham, London. 
14,148. Writinc Desks, W. Renwick, London. 
14,144. ReGIsTERING the SPEED of VESSELS, E. Raverot 
and P. Belly, London. 
+ Liquip WARMING Apparatus, R. C. Baker, 
ndon. 
14,146. Boor Trees, W. J. Yapp, London. 
14,147. WaLkinc Sticks and Umpre.ias, H. Park, 
ndon. 
14,148. Screw Hammers, J. T. Norris, London. 
14,149. Frre-EscaPE, T. L. Mo , London. 
14,150. Game, W. E. Plowden, London. 
14,151. MAKING InFusions, A. Farinetti and A. Parietti, 
London. 
14,152. Maxine Inrvsions, A. Farinetti and A. Parietti, 
ndon. 
14,158. Muzzes, A. J. Boult.—(C. Cavignac, France.) 
14,154. ImpRovED DYEING APPARATUS, J. O. Obermaier, 


mdon. 

14,155. BREAK-FEED APPLIANCES for ELEcTRIC ARC 
Lamps, F. J. Beaumont, London. 

14,156. Macuinery for Recervinc Corns, E. Moriarty, 
London. 

14,157. ELecrricity Meters, H. W. C. Cox, London. 

14,158. LireBoaT TENDER, A. Browne.—(J/. A. Cox and 
A, W. Read, India.) 

14,159. Rua Straps, W. Wills, London. 

14,160. Startine TRamcars, J. Willoughby, London. 


22nd July, 1898. 


14,161. Lusrication of Sprinpiss, 8. Straker, London. 

14,162. Gerarinc for VELociPEDEs, W. F. Taylor, 
Croydon. 

14,163. CHanorne Box for PHorocrapuic Fits, W. R. 
Baker, Surrey. 

14,164, Construction of CycLe WHERLS, J. Wilkinson, 
Birmingham. 

14,165. Boxtinc, &c., Sprinc Lock, C. P. Smith, 
Manchester. 

14,166. Makine Hatcuet Heaps, &c., E. Wright, 


London. 

14,167. Laser Hotpers for Rartway Trucks, H. 
Williams, Glasgow. 

14,168. Stanps for Giopes, G. Bacon and T. Best, 


ndon. 
14,169. Carvinc Fork Guarps, W. Hampshire, 
Sheffield. 


14,170. Brake, F. V. Russell, London. 

14,171. HanpLe for Water Buckets, J. Pethick, 
Plymouth. 

14,172. Connectina Curtain Rops, W. Wright, Ply- 
mouth. 

14,173. Drivinc Mecnanis, A. B. Barker, Keighley. 

14,174. MoTIVE-POWER ENoines, J. Macdonald, 


Glasgow. 

14,175. Gas and other Exornes, D. Clerk and F, W. 
Lanchester, Birmingham. 

14,176. Tires, G. Clark, W. O'Hare, and P. Leonard, 


asgow. 
14,177. WaTER Gutters or Spouts, W. Longmore, 
Birmingham, 





14,178. Crepon WAFFLE, A. Dux, Manchester. 

14,179. Quitts, W. O'Hanlon, and T. and W. Holt, 

chester. 

14,180. Back Fork Enps for Cyctes, H. Chamberlain 
and W. Colligan, Coventry. 

14,181. ConpEnseErs, T. K. Barclay, Glasgow. 

14,182. Feepina Fuex in Dust or Liquip Fors, A. 
Riedinger, Manchester. 

14,183. Tires, G. Macaulay-Cruikshank.—{J. Kést, 
Germany ) 

14,184. Steam VaLves for Pumps, W. P. Theermann, 
Manchester. 

14,185. Winvow Sasues, J. Williamson, Glasgow. 

14,186. Saws, H. H. 8. Gledhill, Huddersfield. 

14,187, SaurrLe Guarp for Looms, J. Lund, Halifax. 

14,188. Grease, D. D. Brown, Glasgow. 

14,189. CHLORINATING ANTHRACENE, R. G. Bennett, 
London. 

14,190. Papiocks, J. Frakes, Birmingham. 

14,191. Puce for PareR-MAKING, J. P. Cornett, New- 
castle-on-Tyne. 

14,192. VentiLators, W. Cooper, I ondon. 

14,193. Winpow Sasues, R. W. Barker.—(——Sharp 
and §. L, Ralph, United States.) 

14,194. HorsesHor, G. Burgstaller, London. 

14,195. Sorreninc WaTER, A. Smith, London. 

14,196. Hats, P. P. Aries, London. 

14,197. Lace Trimmines, W. Gane, London. 

14,198. Toys or PuzzLes, M. M. Wilson, Liverpool. 

14,199. CHampaGNeE Taps, J. Farrar, London. 

14,200. Frre-Bars, C. Méhring, London. 

14,201. Framinc for VeLocipepes, G. W. Tarver, 
London. 

14,202. DyNAMo-ELECTRIC GENERATORS, L. Pyke and 
E. S. Harris, London. 

14,203. Ovens or FurNAcEs, E. Stauber, London. 

14,204. WaTer-cLosEts, J. Jones and 8. H. Rowley, 
London. 

14,205. StapLe Drivers, J. H. Eberhardt.—(Cc. L: 
Lasch and Co., Saxony.) 

14,206. Buoyant Fasrics, J. G. Heinze, London. 

14,207. CoLourine Matrers, O. Imray.—4 The Farbierke 
vormals Meister, Lucius and Briining, Germany.) 

14,208. CoLourinG Martrers, O. Imray.—( The Farbwerke 
vormals Meister, Lucius and Briining, Germany.) 

14,209. Toy TarceT™:, E. G. Templetown, London. 

14,210. TuBULAR Posis, Siemens Brothers and Co. and 
C. E. J. May, London. 

14,211. PREVENTING INCRUSTATION in STEAM BOoILers, 
VY. Gane, London. 

14,212. AppLication of Arr and Gas to Drivinc 
Enornes, W. Smethurst, W. E. Vickers, and G. R. 
Rogers, London. 

14,213. Cyciine Suit, F. E. Young, London. 

14,214. Seats, 1. Ely and J. Mallett, London. : 

14,215. PRopeLLING Water, M. E. D’Engelbronner, 


mdon. 

14,216. Knitrixc Macuriyes, C. H. Aldridge, London. 

14,217. Gass, F. B. McCrea, London. 

14,218. Trimmine the Wicks of Lamps, W. Thomson, 
London. 

14,219. O1Ls, S. A. Jobnson, London. 

14,220. Transport, H. Mtihlberg, Berlin. 

14,221. Sirrinc and Sortixc Apparatus, C. H. A. 
Stitz, London. 

14,222. -— Bacs, H. H. Lake -+(Z. P. Hinkel, Ge>- 
many. 

14,293 Brescu Mecnanism of Guns, H. H. Lake.— 
(Die Firma Fried. Krupp, Germany.) 

14,224. INDIA-RUBBER, Arboucau 2ée Fourquet, 


ndon. 
14,225. Drivinc Cuatns for BicycLes, W. Wrtpper- 
mann, jun., Germany. 


24th July, 1893. 


14,226. Matcniess SELF-LIGHTING CIGARETTE, A. M. 
Edwards, Bristol. 

14,227. Taps, H. Kent, Englefield Green. 

14,228. ‘ Perrection” CycLe Seat, F. H. Jones, 
Stoke-upon-Trent. 

14,229. Use of Merats, E. J. Ball and H. C. Jenkins, 


London. 

14,280. Sprinninc Muuegs, J. Hodgson and F. Dowling, 
Halifax. 

14,231. Brake for Cycuss, A. 8., J., and J. A. Duthie, 
Aberd 


een. 

14,232. Gas Encines, F. W. Crossley and H. W. 
Bradley, Manchester. 

14,233. TransmiTrInc Exectric CALs, T. J. Gough, 
Manchester. 

14,234. Swrmmrinc Bett, W. Orrell, W. Holt, and H. H. 

yle, Manchester. 
14,235. Rims of CycLe WHEELS, H. Fenney, Birming- 


m. 

14,236. FasTENING Pneumatic Tires, J. M. and W. 
Starley, and T. Groves, Birmingham. 4 

14,237. Improvep Drawixe TaBLes, &c., R. Diggle, 
Accrington. 

14,238. Rarus, &c., H. A. Satchell, London. 

14,239. RIVING GEAR for CycLes, R. J. Carson, 
Belfast. 

14,240. Propecter for Vessers, G. Durland and 
R. T. P. Davenport, Plymouth. 

14,241. APPLIANCES for MakinG Butter, F. T. Bond, 


mdon. 

14,242. Trunks, J. and W. Gittings, and J. Chilton, 
Wolverhampton. 

14,243. Improvep Gotr Civuss, J. W. Hartley, 
Kilmarnock. 

14,244. Rines for Spryninc Frames, J. H. Buckley, 
Bolton. 

14,245. Furnaces for the Destruction of Town 
Rervse, W. Horsfall, Bradford. 

14,246. Borroms of Frrecrates, J. T. Johnson, Man- 
chester. 

14,247. Fasteners for Gioves, &c., C. A. Pfenning, 
Manchester. 

14,248. Mup Guarp for Cycirs, &c., L. A. Hurst, 
Leeds 


14,249, Rattway SIGNAL Stots, J. Walker, Wigan. 
14,250. WatcH Protector, L. J. N. Gorton, Walver- 


ton. 
14,251. Prope.ter for Sreampoats, W. P. Roberts, 

Yorkshire. 
14,252. Srerimistnc MILK, &c., F. A. Kleemann, 


G ‘ow. 
14,253. Direction Tacs or Lasers, A. J. Johnsor, 
Birmingham. 
14,254. Picture Frames, A. Anholt.—(M. Hartmann, 
Holland.) 
14,255. Lockine Gear for Lirts, M. T. Medway, 
mn 


on. 

14,256. Dryinc APPLIANCE for BRICKMAKERS, M. 
Gentry, Essex. 

14,257. Improvep Brusn for Horses, 8. Giesecke, 
London. 

14,258. ELecrriciry Meter, F. J. Beaumont and F. 
Hallows, London. 

14,259. Dynamo-ELEcTRIC Macnines, W. Lowrie, 
London. 

14,260. CycLe Brakes, W. Pomfret, London. 

14,261. S1enau Posts, O. Lenz.—(Z. de la Sauce and H. 
Kloss, Germany.) 

14,262. SeLF-actinc ViIoLIN Mote, G. Skinner, 
London. 

14,263. DeEp-waTER Divinc AppaRAtTus, J. H. Robin- 
son, London. 

14,264. TickeT Printinc Macuriyes, P. 
London. 

14,265. Taps or Cocks, T. H. Jones and T. V. de Loo, 
London. 

14,266. Spray Dirruser, T. H. Jones, London. 

14,267. Teat Moups, T. H. Jones and A. H. V. Schild- 
knecht, London. 

14,268. VesseL for the Inrusion of Tra, G. F. Griffin, 


Hooker, 


mdon. 

14,269. Can Repiacer, E. T. Hughes.—(//. Saunders, 
United States.) 

14,270. Dish Waspinc Macuines, E. T. Hughes.— 
(0. 0. Hodgson, United States.) 

14,271. DistriputTinac Evecrricity through Sus- 
stations, C. Bertram and W, J, Hope-Johnstone, 
London, . 









































































































134 


THE ENGINEER. 





Ava. 4, 1893, 








14,272. Peas for Tents and like Purposrs, C. H. | 14,366. Protectors for Boots and Suogs, W. G. Peck, 


Groom, London. 

14,273. Covers of Newspapers, &c., R. J. Crowley, 
Queenstown. 

— Fitas, F. Crane and J. B. B. Wellington, 

maon. 

14,275. Fis Bart, J. V. Husberg, London. 

14,276. Sotes and Hees for Boots, &c., R. Foster 
London. 

14,277. Fountary Pens, J. Janka, London. 

14,278. Burron-HoLte Scissors, E. Edwards.—(B. 
Trenkler, Germany.) 

14,279. VeLocipepss, E. T. Pike, London. 

14,280. TREATMENT of Hops, W. Watson, London. 

14,281. AppLianct for Houtpine Asparacus, L. Schuh- 
mann, London. 

14,282. ExTEeNsIBLE and ConTRACTILE Rinos, A. Ratz, 
London. 

14,283. SPRING - FITTING 





Fincer Rrxos, A. Daub, 


mdon. 
14,284. Arms for Carrs, G. H. Rubery, jun., and J. 
ll, London. 
14,285. Puriryine Air, G. J. Epstein, London. 
14,286. TREATMENT of Wounps, O. Imray.—{ WW. Schultz, 
Germany.) 
14,287. APPARATUS 
Claviez, London. 
14,288. Sroprers for Borer Tvuses, J. P. Halket, 
London. 
14,289. Watcnes, A. Douard, sen., London. 
14,290. Titis, F. E. L. Frucht, London. 
14,291. Hotper for CIGARETTE PaPERs, 
Bertram, London. 
14,292. Manuracture of Biock Ice, H. V. Weyde, 


for CALENDERING Fasrics, E. 


F. M. B. 


ndon. 
14,293. SappLes and Harness for Horsss, 8. Jacobs, 
mdi 


on. 

14,294. Borvers, L. P. Perkins, London. 

14,295. Macuines for Makinc Cuatrs, J. L. Dexter, 
London. 

14,296. WaTER-CLOSET FLUSHING APPaRaTus, P. 

Donaldson, London. 


HG. F. Simonds, United States.) 
25th July, 1893. 
14,298. Fitaments for Ecectric Lamps, H. K. Tomp- 


, Surrey. 

14,299. ArracHinc Butrons, A. G. Brookes.—(H. H. 
Cummings, United States.) 

14,300. Skirt Fastener and Bett, F. H. Wollaston, 
Sou 4 


14,301. Fotpinc Suart, C. Campbell, Manchester. 

14,302. Motor for ActuaTinc OrGAN BELLows, F. A. 
Slater, London. 

14,303. Arracuinc Outer Case of a PNevmatic TIRE 
to Riu of WHEEL, J. T. B. King, Manchester. 

14,804. SmoKkeELess, &c., Furnace, L. Weigert-Sterne, 
Bournemouth. 

14,305. Pwreumatic CvsHion for Heap-rests, T. H. 
Wem, Birmingham. 

14,306. Ort-can, J. Duncan, Glasgow. 

14,307. Puzzie, A. Stewart, Glasgow. 

14,308. ArracHInG Pneumatic Tires to Rims, W. T. 
White, Newcastle-on-Tyne. 

14,309. Metattic Eyes for Hanpies, J. W. Hunt, 
Wolverhampton. 

14,810. AncHors, H. Hutchinson, Newcastle-on-Tyne. 

14,311. Openixe of Exvevopes, F. Algar, Exeter. 

— GrappLe Fork, J. R. Robinson, Stockton-on- 


‘ees. 

14,313. Steam Pumps, W. H. Duncan, Shropshire. 

14,314. Decoratinc Surraces, R. N. Havers, G. W. 

in, and L. R. Havers, Bradford. 

14,315. Gatvanic Etements, C. W. A. Hertel, Man- 
chester. 

14,316. Compressinc DisTeNDED Ears, A. Thamm, 
Manchester. 

14,317. Openers and Scurcners, H. Britiggemann, 
Manchester. 

14,318. SeLF-winpIne, &c., Cocks, A. G. Wiseman, 

mdon. 

14,319. Sewinc Macuines, A. Anderson.—{The Singer 
Manufacturing Company, United States.) 

14,320. MusicaL Ratries, J. T. Walker and A. C. Crow, 
Sheffield. 

14,321. Preventinc Expiosion of Borers, J. Foord, 
London. 

14,322. Fotprxc TasLes, N. Schumacher, London. 

14,323. ScREW-PROPELLERS, J. Yates, London. 

14,324. Steam Enoines, A. H. Tyler and J. 8S. E. de 
Vesian, London. 

14,325. Apparatus for Rottinc Meta Bars, J. W. 
Milner, London. 

14,326. Tor-ciips for VeLocipepe Pepaxs, J. J. H. 
Sturmey, London. 

14,327. Harr-prusHinc Macuixe, D. Beaton and D. 
Macdonald, Essex. 

14,328. Yarn Ho.pers, G. W. Holzborn, London. 

14,329. Sarety Lock for Cycies, &c., G. M. Dudley, 
London. 

14,330. Weavinc Wire Banps and Nerttine, J. A. 
Tatro, London. 

14,331. VentTiLaTinc Apparatus, F. C. Chadborn, 
London. 

14,332. Woven Faprics for Exastic Tires, J. Lyall, 
London. 

14.333. WHEELS and Tires for VeLocrpepes, H. Price, 


mdon. 

14,334. Metatiic Rattway Tres, J. P. Lancaster and 
8. Proskey, London. 

14,835. Frost Nam Keys, A. J. Boult.—(F. Richald- 
Legros, Beliguim. 

14,336. Brake for Tramcars, J. Till and W. Ronson, 
_ on 

14,337. Mippirxes Purtriers, W. P. Thompson. W. 
D. Gray, United States.) 

14,338. Preparinc Coat for TRANsPoRTATION, W. C. 
Andrews, London. 

14,339. Cocks or Taps, W. R. Davies and F. Crook, 
Liverpool. 

14,340. Ho_per for Lunar Caustic, W. P. Thompson. 
HP. Henger, Germany.) 

14,341. Recervinc WATER-BORNE Coat, W. C. Andrews, 
London. 

14,342. Cuance Maker, C. L. Travis, London. 

14,343. HoLper for Strarr-rops, D. Poupard, London. 

14,344. Furnaces, D. Kegler, London. 

14,345. CoLouninc Matrers, H. E. Newton. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

14,346. Mustarp-pot, M. Reiche, London. 

14,347. Gun Mounts, W. H. Driggs, London. 

14,348. Junction Boxes, E. J. McEvoy, London. 

14,349. CLzanrina Szeps, C. Graham and VY. Galochkin, 


mdon. 
14,350. Wrenxcu, C. H. Bernheim and B. Shemwell, 


mdon. 

14,351. Penct, SHaRPENERS, P. McMenamin, London. 

14,352. Maxine Tues, J. Wiistenhéfer and W. Sur- 
mann, Germany. 

14,353. ORNAMENTAL FLOWER-sTaNnDs, K. Hirhager, 
London. 

14,354. InstRUMENT for ASCERTAINING ANGLEs, W. G. 

ll, London. 

14,355. Devices for TeacHinc CHILDREN, J. Gallegos, 
London. 

14,356. EpucationaL Devices, J. Gallegos, London. 

14,357. Brake, D. P. Martin, E. Hervais, and F. 
Loppé, London. 

14,358. Dies, L. Doig.—{The Russell and Erwin Manu- 
Jacturing Company, United States. 

14,359. CURTAIN FIXTURES, H. e.—(A. W. Herr 
and I. M. Long, United States.) 

14,360. Corp for Trimmines, H. F. and L. Moreau, 
London. 

14,361. Toots for Cuttmsc Screw Tureaps, C. A. 
Higbee, London. 

14,362. Botts, C. A. Higbee, London. 

14,368. Fires, T. Waring, London. 

14,864. CALCULATING PHOTOGRAPHIC Exposures, A. 
Watkins, London. 

14,365. Lappers, H. L. Hawes, London, 


| 





London. 
14,367. Se_r-acTInc Brakes for Lirts, G. W. Ludovici, 


ndon. 
14,368. Ripinc Hasrrs and Skirts, C. E. Bradley, 
London. 
14,369. Fastentinc Boots and Suogs, J. B. E. Field, 
London. 
26th July, 1893, 


14.370. Cycie, W. Scorer, South Shields. 

14,371. Surp Hoox with Lock ArracuMent, J. New- 
bould, Rotherham. 

14,372. Boot Srretcuers, C. C. Rothwell, Stratford- 
on-Avon. 

14,373. Syrups, Extracts, &c., R. E. Evans, Stratford- 
on-Avon. 

— Borriine Macurnss, T. Parker and S. Snape, 

olton. 

14,375. Corn Lirrer, P. Stonehouse, Leicester. 

14,376. Fire-GRates and MECHANICAL STokers, W. E. 
Kochs, Cardiff. 


14,378. Compressep FveEt, G. V. Priestley, Leeds. 

14,379. ApPLiance for MEasuRING CLorH, W. H. Moor- 
house, Halifax. 

14,380. SrreRING Apparatus for Surps, M. Mullineux, 
Manchester. 

14,381. Rotter Bearinos for JourNats, H. Austin, 


14,382. Porato Diccer, W. Wilson, Manchester. 

14,383. Preventine the Risk of Fire, W. Wilson, 
Manchester. 

14,384. AuromaTic WatTer-cLosets, G. H. Smith and 
B. Cooper, Rhodes, near Manchester. 

14,385. ApvusTMENT for VELocipEpEs, 8. Muir, Bir- 


ming’ " 

14,386. Stanps for Wet Spinnina Frames, W. Scott 
and J. Mackie, Belfast. 

14,387. Tennis Racquet Press, E. Rooke, Hertford- 


14,388. ConstRucTION of THRESHING Macuines, J. 
Thomas, Manchester. 
14,389. TrEapING Motion of Looms, W. A. Rothwell, 
Manchester. 
14,390. Bortnc Macuines, A. H. Morier and J. M. 
ins, Glasgow. 
“=. SHEAF-BINDING REaPpiInGc Macuines, J. and R. 


iw. 
14,392. CALKs for Horsesnoss, E. de Pass.—(@. de R. 
de Sales, France.) 
14,393. TuBuLaR Sream Boriers, G. and J. Weir, 


ow. 

14,394. Puriryinc Saccuarine Liguips, J. N. 8. 
Williams, G 2 

14,395. AuToMaTIC TRacHEOTOMY TuBE, R. C. Thomp- 
son, Doncaster. 

14,396. Wrxpow SasHes, H. Woodruff, Sheffield. 

14,397. Ketrries, H. Woodruff, Sheffield. 

14,398. Tea-pots, F. I. Gibbs and W. Wright, Bir- 
mingham. 

14,399. Pneumatic Tires, W. S. Mappin. 

14,400. Berrer Gurpance of Suips, G. H 


London. 
. Blenkinsop, 


Swansea. 

14,401. Manvracture of Wire Netrine, J. J. D. Paul, 
London. 

14,402. Stove Grates, T. P. Moorwood and 8S. Jessop, 
Sheffield. 


14,408. Motors, E. Hérissé, London. 

14,404, Mrta.uic Posts, 8. W. Carlton, London. 
14,405. Fitursc Borries, G. F. Redfern. —(J. J. 
Chavasse, G. Bengough, and A. J. Phillips, Canada.) 
14,406. Tourtne Lecerne, J. B. Smith, Birmingham. 
14,407. Compounps of Iron with Farry Acips, A. K. 

Huntington, London. 
14,408. TusuLovs Boriers, J. P. Halket, London. 
14,409. Boot Stup, G. Mahaffy, London. 
14,410. ADVERTISING, G. E. Miall, London. 
14,411. Fomicants, I. 8. and J. T. McDougall, 


ndon. 
14,412. Insecticripes, I. 8. and J. T. McDougall, 
Lond 


on. 

14,413. Cicaretre Cases, E. G. Brewer.—(A. H. G. 
* Pigg, South Africa.) 

14,414. Inpicatinc Device for Vatves, J. Bergstein, 


London. 

_ Bett Grip, A. Tomlins and W. V. Williams, 

mdon. 

14,416. Buiast Pipes for Locomotive Enarnes, M. 
Atock, London. 

14,417. Preumatic Tire, G. L. Trott.—(M. Foy, New 
South Wales.) 

14,418. ConstructiInc Roap SvuRFAcgs, 
Lond: 

14,419. 
Lon 


G. Bird, 


on. 
Securinc Tires to WHeet Rims, P. Davies, 


14,420. Cartripces, H. M. Chapman, London. 

14,421. ConpEnsErs, F. O. aeder, London. 

14,422. Covertnc Exvectric Cases, J. B. Atherton, 
Liverpool. 

14,423. Drivinc, &c., Tacks, H. and T. Claughton, 
London. 

14,424. Wirspow Burxps, J. W. Cronkshaw and R. 
Rusden, Manchester. 

14,425. Arr Cusnions, H. C. Sheldon.—(@. 
Germany. 

14,426. = Preventers, J. Jones, F. T. 
Farrer, and W. W. Brown, London. 

14,427. Scvrcninc Fiax, F. Pears and the Fibre 
Machinery Company, Ld., London. 

14,428. Brake Apparatus, H. H. Lake.—(0. Chioza, 
Italy.) 

14,429. Repair of ASPHALT Pavements, A. H. Perkins, 


Sehiifer, 


mdon. 

14,430. Furnaces, W. Hawdon and R. Howson, 
ndon. 

14,431. Trres for VeLocipepes, &c., H. Thompson, 


mdon. 

14,432. Camera Focussinc Appiiance, F. T. Y. 
Niblett, London. 

14,433. Sewinc Straw Prait, &c., G. Humphrey, 


mdon. 
14,434. Promotinc CompBusTion in Furnaces, C. A. 
Couch, London. 


27th July, 1893. 
14,435. IMPROVED Pneumatic Tires, A. P, Jordan, 
London. 
14,436. Foo SIGNALLING on Rasiways, W. 8. Holloway, 
London. 
14,437. MaNuracturRE of Bricks and Tires, J. Nash, 
Salford. 


0) 

14,438. CycLe Gearino, P. Weston, Birkenhead. 

14,439. Lever Boxes for Raitway Ports, J. W. 
White, Lancashire. 

14,440. BuckEet-puMPING Enoines, 8. Walker, Man- 
chester. 

14,441. Mortive-powerR Enoines, J. Sime.—(E. S. 
Matthews, Japan.) 

14,442, SurcicaL INsTRUMENT, R. Brown, N. 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


497,358, Piston, G. S. Strong, New York, N.Y.—Filed 
September 19th, 1892. 

Claim.—(1) A piston consisting of dished wrought 
iron metal plates C and D having flanges at their 
centres in combination with a bearing ring F situated 
between the rims of said plates, a hub E situated be- 
tween said plates at their centre and adapted to be 
held by the flanges thereof, and means for drawing the 
— together so as to tightly grip the ring F and hub 

. (2) A piston-rod A having a shoulder a and exten- 
sion A’ of smaller diameter in combination with 
dished plates C D having flanges as C’ D’ at their 
centres, a bearing ring F situated between the rims of 











said plates, a hub E situated between said plates at 
their centre and adapted to be held by the flanges 
thereof, and a nut B screwing on the end of the exten- 
sion A’ so as to clamp the piston between it and the 
shoulder a, (3) A piston consisting of dished wrought 
metal plates C and D in combination with a bearing 
ring F situated between the rims of said plates, a hub 
E situated between said plates at their centre and 
means intermediate the centre and the rim for holding 
oe _ together so as to tightly grip the ring F and 

ub E. 

497,432. Sream Borer, C. L. Seabury, Nyack, N.Y. 
—Filed June 8th, 1892. 

Claim.—(1) In a steam boiler, the combination with 
an inclosing shell, of two drums longitudinally dis- 
posed in the space inclosed by said shell and one above 
the other, water tubes connected to said drums on 
both sides, the combustion chamber being wholly 
inclosed between said drums and said tubes, a water 
leg connecting said drums, a transverse head at the 
rear end of said combustion chamber and connected 
to the upper drum, a second transverse head at the 
forward end of said chamber and connected to said 
water leg, and a series of tubes connecting said trans- 
verse heads and constituting a grate in said chamber, 








substantially as shown and described. (2) In a steam 
boiler, the combination with an inclosing shell, of two 
drums disposed one above the other, a series of tubes 
connected to said drums in staggered or zig-zag lines 
and bent to stand laterally in contact for a portion of 
their length, the spaces between the upper portions of 
said tubes being left open, a second series of tubes 
outside of the first, similarly connected to said drums 
and similarly bent to stand laterally in contact for a 
portion of their length, the spaces between their 
upper portions being closed by a baffle plate while the 
spaces between their lower portions are left open, sub- 
stantially as shown and described. 
497,495. Execrric Rink, M. W. Hassan, Rochester, 
N.Y.-—Filed May 28th, 1891. 

Clain..—The combination, in a rink or hall, of a 
ceiling provided with electrically charged strips 
arranged in pairs and forming a track, a non-con- 


BVA 
AAW, 





ducting floor provided with guide lines. coincident 
with the strips, a vehicle provided with a motor, a 
trolley provided with double bearings connected with 
the strips of each pair forming the track, and elec- 
trical ductors ting the trolley bearings with 
the motor, as and for the purpose specified. 

497,604, Lirrine Jack, H. Reichwein, New York, N.Y. 

—Filed February 23rd, 1893. 

Claim.—In a lifting jack, the combination, with a 
lower section bifurcated at its upper end, and an 
upper lifting section having sliding movement upon 
the bifurcated portion of the lower section, of a lift 
lever comprising a handle and a segmental toothed 








castle- 
on-Tyne. 

14,443. MutipLe Cup, W. L. Dennis, Birmingham. 

14,444. Makino CARDBOARD Boxes, J. M. Baines, 


B ‘ord. 
14,445. Loom HEALD-OPERATING Mecuanisy, 8. Hey, 
Yorkshire. 
14,446. Fire-Bars in Furnaces, J. Abbott, Bristol. 
14,447. Sunken Sarp Ratser, E. J. R. Baldwin, 
London. 
14,448. NerepLE for Passinc Surcicat Sutures, A. 
Clark and 8. J. Pegg, Leicester. 
“. ANTI-CoNcUSSION CARRIAGE, H. W. D. Dunlop, 


ubiin. 
14,450. CasEMENT CLosina Mecuanism, J. Lilly, Bir- 


ng! . 

14,451. Dapsinc Brusnes of Comprnc Macuings, H. 
enison, E. Bray, and G. Dixon, Leeds. 

14,452. Po.isHinc, &c., BrusHes, J. M. Plunkett, 


ublin, 
14,453. Trre of VeLocipepes, J. M. Plunkett, Dublin. 
— Srartine Gas Enoines, H. N. Bickerton, Man- 
¢ 





497,604] 





head, the segmental toothed head of the lever being 
fulcrumed between the upper members of the lower 
section, and a segmental gear excentrically pivoted in 
the lifting section and meshing with the teeth of the 
head of the lift lever, as and for the purpose set 
forth. 
497,689. Gas or O11 Moror Enaine, H. Schumm, 
Cologne-Deutz, Germany.—Filed June 12th, 1891. 

Claim.—In a _ four-stroke cycle gas or petroleum 
motor engine, the combination of a piston a, a cylin- 
der } provided with a self-acting air inlet valve c, a 


a 


discharge valve i and an inlet opening v for combust. 
ble gas or explosive mixture, a slide ¢d which controls 
said inlet opening, a counter shaft « extending sub. 
stantially parallel with the axis of the cylinder 
revolving at half the speed of the crank shaft and 
carrying the cains / 2 0, the cam o serving to open the 
je tam valve during a part of the compression 
stroke of the piston, the cam 2 serving to open the 











discharge valve during the expelling stroke of the 
piston, and the cam / serving to operate the “slide 
which controls the inlet, and means for supplying 
combustible gas or gaseous mixture or petroleum 
vapour under pressure through the said slide to the 
cylinder during the compression stroke of the piston, 
substantially as described. 
497,797. Pire Tonas, R. C. Jones, Mars, Pa.—Filed 
March 24th, 1893. 

Claim.—The herein-described pipe wrench, consist. 

ing of the bar 1 having the sharpened edge 4 and 








curved portion to fit neatly about the pipe, the 

removable triangular piece 8, the slot 2 formed in the 

said bar 1, the clamping jaw 7, and the pivot 6, all 

arranged and combined for service, substantially as 

and for the purpose described. 

497,832, Execrric Mixino Macuine, BE. A. Sperry 
Chicago, Ill.—Filed October 8th, 1888. 

Claim.—(1) In an excavating machine, the combina- 
tion of a movable supporting frame with a continu- 
ously-acting electric motor mounted thereon, a cutter 
holder or bar reciprocating longitudinally in a line 
passing practically through the centre of inertia of the 
machine, a power storing and delivering spring, 
operating the cutter bar, a speed reducing gear or 
gears between the motor and the spring, a catch to 








intermittently connect and release the motor and the 
spring and a cushion device as N O to relieve the 
machine from the shock of the drill bar when the 
same is not encountering resistance, substantially as 
and for the purpose shown and described. (2) A 
moving manually directible bi-wheeled excavating 
machine, consisting in part of a power motor having 
the axis of the shaft of the motor parallel with the 
axis of its supporting wheels, combined with a flexible 
connection to the source of power supply. 


498,006. Stream Encine Governor, G. H. Evans, 
St. John, Canada.—Filed February 16th, 1893. 

Claim.—The combination with the horizontal shaft 
D, carrying a driving belt pulley F, a yoke G, sleeved 
on said shaft and rotating therewith, governor balls 
H_H, having arms H}, hinged to said yoke and moving 
with said shaft, a sleeve J, sliding on said shaft and 
operated in one direction by the ball arms and in the 





























opposite direction by a spiral spring K, surrounding 
said shaft, a saddle N, straddling said sleeve, an elbow 
lever O, connecting said saddle to a valve stem B, and 
a shaft R, journalled parallel to shaft D, and having 
at one end a crank carrying an idler pulley 8, and the 
other end provided with a cam T, to engage and lift a 
yoke U, pendent from said saddle when the idler 
pulley gravitates, to operate the lever O, and shut off 
steam, as set forth. 


498,007. Rake, IV. 7. Gallt, Port Byron, N.Y.—Filed 
July 19th, 1892. 
Claim.—(1) The combination, with a metallic rake 
ead, of a spud consisting of a cutter, an open socket 
which fits the rake head, and a shank which fits the 
end of the handle, and suitable means for securing the 
spud in place, as specified. (2) The combination, with 
a metallic rake head, of a spud having a cutter, an 
open socket which fits the rake head, and a shank 





which fits the end of the handle, and a sliding collar 
which secures the shank to the handle, as herein 
shown and described. (3) The attachment herein- 
described, consisting of the thin shank c adapted to 
fit the handle of the rake, the open socket b adapted 
to fit the rake head and embrace the under side 
thereof, and the blade a standing at an obtuse angle 
to the shank, as and for the purpose specified, 
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FORESTRY EXHIBIT AT THE CHICAGO EXHIBI. | 
TION. |U 


(From our Special Commissioner.) 


Tye finest forestry exhibit that the world has ever seen 
is at the present moment located in Jackson Park. Un- 
fortunately, however, those who have visited it have not 
been able properly to 5 ang it, owing to the fact that 
no catalogue has as yet been published, though the Exhi- 
bition has now run half its allotted time. It is to be hoped | 
that when at last the officials shall have prepared their | 
catalogue, it will be of some use to visitors, and not—as | 
is the case with the majority of exhibits—be a mere 
series of names of exhibitors and class of objects | 
exhibited, without any description or further information | 
of any kind. | 

The Forestry Building is perhaps the one unique of | 
all the great Exhibition structures, and is a grand and | 
picturesque timber exhibit. It is of a rustic style of | 
architecture, made entirely of wood, even the roof | 
timbers being pinned with wooden pins. The only iron | 
used is the nails in the floor, which covers an area of | 
26 acres. All around the outside of the building is a 
wide verandah whose roof is supported by a series of 
columns, each composed of three tree trunks, the central 
one of which is about 20in. in diameter and the others 
somewhat smaller. All these trunks are left in their 
natural state, with the bark undisturbed. They are con- 
tributed by the different States and territories of the 
Union, each furnishing specimens of its most charac- 
teristic trees, each trunk being labelled with its name. 
The sides of the building are covered with thin over- 
lapping wooden strips or 
shingles. The window 


and the lustre brought out by rubbing with the hand. 
sually, however, it is finished off with an oiled cloth. 

The North American and foreign exhibits will be 
treated of in separate articles. The commercial exhibits 
are not very noteworthy. There are fine veneers, and all 
kinds of wooden ware. The Indurated Fibre Company 
show kitchen utensils, tubs, and pails, made of com- 
pressed wood fibre. They are very light, elastic, strong, 


odourless, and waterproof; and it is claimed that they are | 


extremely durable. The Richmond Cedar Works Com- 
pany exhibit pails and tubs of white cedar, in which the 
hoops are imbedded in grooves, and are electric welded, 
so that the hoops cannot come off. 

On the verandahs are several immense logs, for which 
it is claimed that they are the largest of their species in 
the world. These include a black walnut from Kansas, 
78in. in diameter at base and 48in. at top, and 47ft. long; 
also a mahogany from Mexico 42in. square and 41ft. 
long. There is shown inside a redwood plank, which was 
cut from a tree 35ft. in diameter, and about 1500 years 
old; the size of the plank is 16ft. 5in. wide, 12ft. Qin. 
long, and Sin. thick. 

An interesting exhibit, not situated at the Forestry 
Building, is the Michigan Logging Camp. This consists 
of a wooden house built of 18in. hemlock logs, cut out or 
“‘saddled” at the corners to fit into one another, so as 
to allow each log to project for a few inches past the 
corner. The roof is built of 6in. limbs, cut through 
longitudinally, and with some of the heart-wood taken 
out, so as to give them a concavo-convex section. A 
layer of these is laid with their concave surfaces upward, 
and it supports another layer with convex surface upward 


= 


specific gravity is ‘42, coefficient of elasticity is 
1,320,000 lb. per square inch, and its modulus of rupture 
9400. It is used for construction, interior finish, and 
especially for wooden pumps, woodenware, «ec. 

Lignum vite occurs in Florida chiefly and the West 
Indian Isles. It is a low tree, not exceeding 25ft. in height, 
very heavy, hard, strong, brittle, and compact. It is 
| difficult to work, its colour is yellow to black in old 
specimens. The specific gravity of lignum vite is 1°14, 
its coefficient of elasticity 1,240,000, and its crushing 
strength 10,600 lb. per square inch. It is used for sheaves 
of ships’ blocks and thrust blocks. 

The lime tree or basswood—Tilia Amircana—is a large 
tree of wide extension, growing on rich soil. It is light, 
soft, compact, easily worked, and a brown-red colour. 
Its use is largely for woodenware and cheap furniture, 
also for turnery, bodies of carriages, &c. 

The black ironwood — Rhanmidium Ferreum 4 is 
remarkable in that it is the heaviest in the United 
States, its specific gravity being 1:3. Its coefficient of 
elasticity is 1,640,000, and resistance to crushing 11,500. 
Itis a small tree occurring in Florida and the West Indies, 
very hard, strong, brittle, compact, and difficult to work. 
Colour is a rich orange brown. 

The most important of the hollies in the exhibit is 
Ilex opaca, occurring in the South-Eastern States. It is 
a medium-sized evergreen, light, tough, rather hard, and 
very compact and easily worked; colour nearly white. 
It is admirably adapted for cabinet work, interior finish, 





and turnery. 

| There are many species of maples shown. The sugar 
| maple—Acer barbatum—is of great economic value, and 
great extent in the East. 
Maple sugar is obtained from 





frames are constructed 
of slabs with the bark 
removed. The roof is 
thatched with tan-bark 
and other barks. 

The building contains a 
varied exhibition of forest 
products, comprising logs 
and sections of trees, 
worked lumber in the 
form of shingles, flooring, 
panels, dye-woods, barks, 
abnormal woody products, 
resins, woodenware, such 
as pails, tubs, barrels, &c. 
There are exhibits by 
twenty-five States in the 
Union, fifteen foreign 
countries, and by thirty- 
one commercial firms. 

In the centre of the 
building stands a collec- 
tion of the characteristic 
woods of all the coun- 
tries exhibiting. Arching 
over this collection are 
two beautifully regular 
bamboo canes from Japan, 
each 70ft. long. In the 
middle is a mammoth 
Californian red - wood 
trunk, 14ft. in diameter, 
in which is fixed a small 
brass pin showing the 
diameter of the wood at 
the time of the discovery 
of America, when the 
tree was already 475 
years old, so that its age 
at the time of cutting 
down was 875 years. 
An object of considerable 
attraction in this collec- 
tion is an axe lent by Mr. 
Gladstone, which that 
gentleman had employed 
in the felling of trees. 
The Argentine Republic 
exhibits as its representative wood the Lapachio, 
a very heavy, dark red, brown wood of large size. New 
South Wales shows a beautiful rich red rosewood. Siam 
exhibits as characteristic the Pradoo Knot, a hard red 
brown and very irregular wood. Trinidad puts forward 
the Fustic, a good dyewood of light yellow colour. Para- 
guay is represented by the Tatayba, an extremely heavy 
wood of a fine yellow colour. Many other countries are 
also represented. The States have each also their 
characteristic specimens. New York and Wisconsin 
show white pine; Minnesota, black birch; Nebraska, 
black walnut ; Oregon, larch; Missouri, persimmon and 
mulberry ; W. Virginia, yellow poplar; Idaho, red cedar; 
and Pennsylvania, sugar maple. 

The different exhibitors adopt several methods for | 
showing the timbers, the best of which, and one which | 
is very frequently adopted, is to have a trunk 8ft. or 4ft. | 
high, with the bark on, cut through the middle for a | 
length of about 1ft., and then cut diagonally, so that a 
transverse section is seen on top, then a longitudinal | 
section, and finally a diagonal section. One half of each | 
of the sections is polished, nearly all the polishing being | 
done by the Mirsky Varnish Company. The tangential 
section, which gives usually so beautiful a grain, is 
generally shown in polished panels. 

The polish on most of the specimens is extremely 
good. The process of French polishing, so much in 
vogue in Europe, is practically unknown here. The 
’ usual method is first to rub into the wood a mineral— 
siliceous—filler of a gummy consistency to fill up all 
pores. The surface is then cleaned and prepared by 
alcohol and shellac, after which three coats of varnish 
are applied and well rubbed down. Then it is rubbed 
with pumice-stone and water; and if an especially fine 
surface is desired, it is further rubbed with rotten-stone, 











THE KINTA VALLEY RAILWAY AND PERAK TIN MINES.—TIN MINING VILLAGE—(See page 146) 


in the same way that red curved tiles are set. The 
cabins are fitted up with all the appliances of the logger, 
and are very interesting. Outside is shown a logging 


train, consisting of a logging engine and low cars mounted | 


on centre swivel four-wheel trucks, with 24in. wheels 
and l1}in. centre pins; such a train is used when the 
forest is at some distance from a river. In winter a 


level trench 8ft. wide and lft. deep is cut and flooded | 


with water, so as to make a solid ice road over which the 
logs are drawn on sleighs by teams of horses. The largest 
load ever so drawn is on exhibit mounted on the sleigh. It 


| weighs 144 tons, and contains 36,055ft. of white pine 18ft. 


long. The usual load is about 6000ft. to 7000ft. of timber, 


| and is drawn by two horses. 


The large variety of woods that occur in the in- 
numerable North American forests is shown by no fewer 
than twenty-nine exhibits. Of these, twenty-five are by 
separate States in the Union; three are Canadian, 
namely, the British Columbian, Quebec, and Ontario 
exhibits; and one, which is taken from the Jesup 
collection in the American Museum of Natural History, 
is a comprehensive series, containing specimens of all 
the important North American woods, but does not 
include the Mexican woods. The last-mentioned exhibit, 
since it comprises all the others, will be treated of first, 
and in some detail. 
lengths of the trunks of trees, cut longitudinally through 
the central axis, and have one-half the section polished. 
Accompanying each specimen is a map of North America, 
on which the geographical distribution of the tree is 
represented by an area painted green. 

A very common wood. is the yellow poplar—Lirioden- 
dron Tulipifera—confined to the east of the Mississippi, 
and growing to very large size. It is a light yellow 
colour, compact, straight grained, and easily worked, Its 


The specimens consist of short | 


it. Its coefficient of elasti- 
city is high, 2,100,000; .it is 
heavy, strong, tough, suscep- 
tible of a good polish; colour 
light brown. Its uses are 
almost universal. It grows in 
hie trees often more than 
100ft. high. 

Mahogany — Swietenia 
mahogani—is rare to the 
North of Mexico. It occurs 
as a large tree in Florida, the 
wood being of a rich red 
brown colour, turning darker 
with age. It is heavy, very 
hard, strong and “d le, 
compact, and susceptible of 
a high polish. Its specific 
gravity is ‘72, modulus of 
elasticity 1,520,000, and 
crushing strength 9600. 

The locust — Robinia 
Pseudacacia—occurs east of 
the Rockies, and is not a 
large tree. It is heavy, 





specific gravity ‘73, ex- 
tremely hard and strong, 
coefficient of elasticity 


1,850,000, crushing strength 
10,000. It is compact and 
very durable in contact with 
the ground, colour brown to 
light green, used for trenails 
posts, &c. Its cultivation is 
being abandoned on account 
of the attacks of the locust 
borer. 

The hazel or sweet gum— 
Liquidamber Styraciflua— 
occurs largely in the South 
on low wet soil, and is a 
large tree, sometimes 150ft. 
high and 6ft.in diameter. 
It is a heavy —- specific 
gravity °59— hard, tough, 
close-grained wood, difficult 
to season without much 
warping. Its colour is bright 
brown tinged with red, and it takes a beautiful polish. 
Its uses are general. 

The exhibit contains many species of ash, most of 
them valuable. The black ash—Flaximis Sambucifolia 
—occurs largely in Newfoundland and Canada, and grows 
to a height of about 80ft. It has a specific gravity of °63, 
coefficient of elasticity 1,250,000, and crushing strength 
| 6000. It is strong, coarse-grained, and of a brown 
| colour; used for furniture, frames of carriages, in 
| cooperage, &e. 

The catalpa of the Central States is largely used for 
railway ties, fence posts, and rails. It is a light, soft, 
| brown wood, very durable in contact with the soil. 
| <A beautiful specimen is the red bay—Persea Borbonia 
| —a valuable but not abundant wood found in the South. 
| It is bright red, heavy, hard, brittle, compact, and takes 
| a beautiful polish, used for interior finish and cabinet work. 
| The mountain laurel—Umbellularia Californica—is 
| Pacific Coast evergreen of large size. Its specific gravity 
| is 65, coefficient of elasticity 1,520,000, and crushing 
strength 8100. It is a rich light brown wood, hard and 
compact. On the Oregon coast it is used in shipbuilding, 
for jaws, cleats, cross-trees, &c., also for interiors and 
cabinet work. 1 
Several of the elms are of great economic importance. 
The red elm—Ulmus Fulva—which occurs over a large 
area in the East, is a dark brown or red wood, heavy, 
hard, compact, durable in contact with the ground, 
|and splitting easily when green. It is largely used 
| for fence-posts, rails, and railway ties. The white 
elm—Ulmus Americana—has a still wider geographical 
distribution. It is a larger tree, growing to more than 
100ft. in height and to 8ft in diameter. It is a light 
brown colour, strong, tough, and difficult to split; used 
in boat and shipbuilding, in cooperage, for flooring, &c. 
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The rock elm—Ulmus racemosa—is of more restricted 
occurrence. It is heavy—specific gravity -73—its coefti- 
cient of elasticity is 1,560,000, and its crushing strength 
8500 lb. per square inch. It is a light brown wood, hard, 
tough, and susceptible of a beautiful polish. 


and for railway ties, bridge timbers, &c. 

The sycamore—Platanus occidentalis—is the largest 
and one of the most beautiful of the Atlantic forest trees, 
and grows in a rich moist soil. It is often 120ft. high, 
and 10ft. to 12ft. in diameter, and is very common. Its 
specific gravity is ‘57, coefficient of elasticity 1,240,000, 
and crushing strength 6400. Itis brown, tinged with red, 
not strong, compact, difficult to split and work; the 
medullary rays are very conspicuous. It is largely used 
for tobacco blocks, ox yokes, and butchers’ blocks. 

Several species of walnut are shown, of which two are 
in common use. The white walnut—Juglans Cinerea— 


is used much for interior finish and cabinet work, but is | 


inferior to the black walnut—Jugans nigra—which is 
more generally used for these purposes than any other 
North American wood. It is a very large tree, sometimes 
nearly 150ft. high and 10ft. in diameter. The wood is a 
rich dark brown colour, heavy, hard, strong, liable to 


cheek, that is, to split through unequal contraction if it | 


is not carefully seasoned, easily worked, susceptible of a 
good polish, and durable in contact with the soil. 

A brown-coloured wood with nearly white sapwood is 
hickory. This wood grows to very large size, is heavy, 
very hard, tough, close grained, and flexible. It is used 
very largely in the manufacture of agricultural imple- 
ments, carriages, hubs, and spokes of wheels, axe handles, 


¥ 
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It is much | 
used in the manufacture of heavy agricultural implements, 


| ing in Nova Scotia and New Brunswick. There is a fine 

series of alders exhibited, the most important economi- 
cally being Alnus rubra, a Western tree of large size. 
The wood is of light brown colour, light, soft, brittle, 
very close grained, and satiny. Its use is chiefly for 
furniture. 

Poplars or cottonwoods are shown in many beautiful 
specimens, and are used for panels. The best poplar of 
the Eastern coast is Populus grandidentala, a light 
brown, soft wood, largely manufactured into wood pulp 
and wooden ware generally. 


(To be continued.) 








MACHINE TOOLS AT THE CHICAGO EXHIBI- 
TION. 
(From our Special Commissioner.) 

In the department of machine tools—as in others 
United States easily takes the lead as to quantity and 
variety of design. Germany sends some machines for 
brick and cement-making, and one collection of wood- 





working machines ; but otherwise she shows nothing in | 
this department worth mentioning. Canada makes an | 


interesting exhibit of wood-working machinery, as also of 
|metal-cutting machines and brick-making machines. 
Britain appears only in the section devoted to machines 
dealing with stone, brick, &c. Canadian machine tool- 
making approximates a little more to English patterns 


than does that of the United States ; but its resemblances to | 


the latter are much stronger than to the former. In both 
countries the first experiences and training were in the 
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| 
superior to that of English emigrant mechanics 
but because the Canadian men have been trained 
under much the same workshop conditions and require. 
| ments as those existing in the States, while they possess 
| the advantage over their native American U.S. comrades 
| of having served a longer apprenticeship, and therefore 
| received a more thorough mechanical training. It wil] 
| surprise those of your English readers who are not already 
| acquainted with the fact, to learn that two years’ appren. 
| ticeship in the workshop is considered sufficient in the 
| States to entitle and enable a man to earn journeyman’s 
| wages. The managers acknowledge that it is not really 
so, but they are forced to submit to what has become an 
established custom among the men. This fact becomes 
still more incomprehensible when it is recognised that 
very specialised training and subdivision of labour is car. 
ried to a much less extent here than at home. Thus, a 
man applying for work will call himself a ‘ mechanic,” 
or an “ engineer ;” he will not call himself a ‘ turner,” oy 
a “machinist,” or a * fitter,” or an “erector.”” He will 
| profess his ability to work at any or all of these that we 
|in England deem almost separate trades. 

Machine tools divide themselves naturally into those 
for working metals, those for wood, and those for dealing 
with stone, clay, and cement; and this classification jg 
adopted in the official catalogue, although unfortunately 
it is not adhered to consistently, “forges” appearing 
here as stone-working machines, and the incomprehen. 
| sible announcement being made there that Foster and 
Son’s metal-working tools from Sheffield, Massey's steam 
| hammers, and iron sawing, and forging machines, and 

Peter Wright and Son’s anvils and smiths’ tools from 


Fig. 5-MACHINE TOOLS AT CHICAGO-—FAY’S LARGE SAND-PAPERING MACHI! E 


baskets, &c. Its specific gravity is °84, coefficient of 
elasticity 1,980,000, and crushing strength 9000. 

Numerous specimens of oaks are shown. Of these the 
best is the white oak (Quercus alba), which grows to 
very large size, and is largely used in shipbuilding con- 
struction, for railway ties, fencing, cabinet-making, and 
many other purposes. It has a brown colour, and broad 
and prominent medullary rays. Its specific gravity is 
‘75, coefficient of elasticity 1,390,000, and crushing 
strength 7300. 

A specimen of the chestnut (Castarea Sativa) a light, 
soft, coarse-grained wood of a brown colour, is shown. It 
is very durable in contact with the ground, and so is used 
for railway ties, posts, and fences. Itis easily split and 
liable to cheek and warp in drying. 

The beech (Fagus ferruginea) has a wide extent in the 
North, and grows to great size on borders of swamps. It 
is a hard, tough wood, quickly rotting in contact with the 
soil, difficult to season, and takes a fine polish. Its 
coefficient of elasticity is high, 1,780,000. The colour 
varies much, but is dark, and the sapwood white; used 
in manufacture of chairs, handles, &c. 

Many varieties of birch are shown. 
—Betula lutea—is one of the largest and most valuable 
trees of the Northern Atlantic forests, and is remarkable 
for its high coefficient of elasticity, 2,300,000. It is a 
light brown wood tinged with red, heavy, hard, compact, 
satiny, and takes a high polish. It is largely used for 
furniture and hubs of wheels, also for pill and match 
boxes, as it cuts very thin, and bends without breaking. 
The cherry birch—Betula lenta—is a very valuable wood 
of the Northern forests, It is largely used for shipbuild- 


The yellow birch | 


use of machines for dealing with timber on a large scale 
and with rapidity, and the two neighbouring countries 
have naturally followed very much the same paths of 
progress ; so much so, that one loses sight of no very 
valuable distinctions if one classes them together as the 





Fay’s Automatic Chip Breaker Pressure Bar 


| American side of the exhibition. I have already made 
|@ similar remark regarding Canadian locomotives. 
Canadian machine tools are used to a surprising extent 
|in the workshops throughout the United States, and 
| Canadian mechanics are highly prized by foremen 
j}and managers of works. So far as I have yet 
‘been able to judge, this is not due to hand skill 


” 


Dudley, are “fire-extinguishing apparatus!’ The official 
catalogue is, in fact,no more than a badly arranged list 
of names and addresses, two special peculiarities being 
that sometimes the address is omitted, and that some- 
times a barefaced advertisement of the exhibiting firm 
follows the mention of its name. On what principle 
those firms were selected who were allowed to advertise 
themselves in the body of the catalogue is not explained, 
except that it is readily apparent that they are all United 
States firms. 

Starting with wood-working machinery, I observe 
that one of the finest exhibits is that of Fay and Egan, 
of Cincinatti. Until a few months ago this was two 
distinct firms, Egan and Co., and J. A. Fay and Co., 
but since the printing of the Exposition catalogue they 
have amalgamated into one under the above name. 
| They make a speciality of powerful machines for running 


| through, at high speed, the large quantities of timber- 


work required in railway carriage building and ship- 
building yards. This firm issues one of the most 
complete and most excellently got-up catalogues of 


| wood-working machinery that can be seen anywhere, the 


illustrations being not only profuse, but also singularly 
clear and accurate. Their exhibit in the Machinery 
Hall is extensive, and we can do no more than pick out 
three or four machines which seem to us representative 
of the class of work done. American machine makers 
appear now to have wholly abandoned those fantastic 
frame-shapes and extraordinary brilliant varicties of 
colouring supposed to be ornamental, and calculated to 
ensnare the ingenuous purchaser, which twenty years 
ago did so much to prejudice the English engineer~ 
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who was not ingenuous nor a greenhorn in the matter of 
machinery—against American engineering in general. 
The frames of Fay and Egan’s machines are plain, 
substantial, and with lines deviating not at all from those 
that give strength and rigidity. 

In Fig. 1 is shown a large-sized car-sill and timber- 
dressing machine, otherwise a top, bottom, and side 
planing machine. It is made to surface and square-up | 
on four sides at one passage timbers 20in. wide and any 
thickness up to 16in. If necessary, it is strong enough 
to reduce the thickness by 2in. at one passage. The 
shafts, spindles, and cutter blocks are steel forgings. The 
slides for the cross-beams carrying the top and bottom | 
cutter blocks are placed at the sides of the main bed, and | 
are specially long and large in bearing surface. The 
raising and lowering is effected by belt power by two 
large square-threaded screws, one on each side of the 
bed, the two being bevel-geared together underneath. 
They are, of course, clamped in position after being set. 
The side cutters have massive and rigid supports for their 
bearings, there being a top-bearing giving no overhang, 
and this is specially required because the cut is sometimes 
16in. deep. The horizontal cutter blocks are mounted 
with a belt pulley at each end, so that for heavy work 
they may be double-driven. All the working bearings 
are continuously self-lubricated. The pressure rolls are 
of wrought iron, and are very heavily weighted by weights 
upon transverse folded levers. 

The feed is of a kind not often, if ever, seen in English 
machines, but which has here been found to be the most 
powerful form. The top feed is by two pairs of ribbed 
rolls of the ordinary description driven by a powerful 
train of expansion gearing—that is, the wheels geared so 
that the rolls may be raised or lowered—but the under 
feed consists of a travelling bed, or endless chain, of 
transverse staves of the best cold blast iron, the slides on 
which they travel being faced with hardened steel. The 
top feed rolls are quickly raised and lowered by power. 
The countershaft is placed at the forward end of the 
machine, the pulleys being 20in. by 10in. wide, and the 
proper speed 900 revolutions per minute. 

The cutters, both horizontal and vertical, carry three 
knives only. In front of them is arranged a very in- 
geniously designed pressure bar, called an automatic 
chip-breaker. This is illustrated in Fig. 2, being there 
shown as applied to a four-knife cutter-block. The bar | 
is in the form of a cylindric shield, and has a cast steel 
lower edge or lip, which is continuously pressed by a | 
weighted lever against the surface of the wood close in | 
front of the cut. This chip-breaking pressure bar is | 
hinged so that as its lip rises or falls it presses on the 
wood at a nearly constant small distance in front of the 
cut. Similarly designed close-following pressure bars are 
arranged around the side cutter blocks, these being kept 
— on the wood by a small pulley and weighted 
chain. 

In Fig. 8 there is illustrated a hollow-chisel mortising | 
and boring machine, by means of which square holes and 
mortises can be cut. The machine at the Exhibition has 
an auxiliary boring attachment not shown in Fig. 8. It 
is strong, solid, and plain in its bed and framing, and 
shows a high-grade of workmanship in its working parts. 
It has two horizontal boring spindles with bearings in a 
massive carriage, clamped upon vertical slides of large 
surface, and upon which it is raised and lowered by the 





| square chisel. 


ISING AND BORING 


il 
i 


J} 


“I 


4 


thickness of the tube is small, and inside it revolves an 
auger of diameter almost the same as the inside of the 
The auger removes the core, while the 
diamond-points clear out the corners, and the oblique 
side cutting edges smooth the walls of the square hole 





| or mortise produced. These chisels are precisely like | 
| those used in England from thirty to thirty-five years | 


ago, but not in machines of anything like this build. | 


lightning speed. Mortises are made by the repeated 
making of square holes in line with each other and 
breaking into each other. For this purpose the tool is 
automatically reciprocated back and forwards, the 
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Fig. 6—FAY’'S BORING AND SCREW-DRIVING MACHINE 


| The machine does its work at what may be fairly called | 
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| length of the reciprocating stroke being adjusted to the a longitudinal slit in the surface. 


MACHINE—CHICAGO EXHIBITION 





off saw. It takes in saws up to 40in. diameter. The 
arbors are 2,in. diameter at the journals, and 1Zin. at 
the saw clamps. Each saw can be mounted either at 
the outside of the table, as shown in Fig. 4, or at the 
inside. In either position the saw overhangs its nearer 
bearing. In the former position the length that can be 
cut off is limited only by the length of base plate, which 
may be cast any length desired; while when the saws 
are inside the tables the shortest 
length that can be cut off is 18in. 
One of the two saw benches—in 
Fig. 4 that seen at the right-hand 
side—is traversed by belt power 
through a large square - thread 
screw, the clutch gear being con- 
trolled by a lever, so that the saws 
may be brought to any exact 
distance apart. The tables are 
solid planed surfaces, and the pair 
of saws is fed through the width of 
the plank or balk. This feed motion 
is given simultaneously and equally 
to the slide carriages on the two 
benches carrying the bearings of 
the two saw-arbors. The arbor 
pulley is 10in. wide on the face, 
and the driving belt is led to it 
over anidle pulley mounted on a 
loaded lever, so as to maintain the 
belt tension as the saws are moved 
forwards or backwards. The maxi- 
mum range of feed motion given 
to the saws is 34in., and that, of 
course, is the greatest width that 
can be sawn off. The peripheral 
speed of the saw is 9000ft. per 
minute; its thickness is fin., and 
the pitch of the teeth ljin. With 
a 40in. saw it is capable of cutting 
off balks 14$in. square. 


In Fig. 5 is shown a sand- 
papering machine, which performs 
useful polishing work very quickly. 
It has three cylinders of 12in. 
diameter, on which the sand- 
papers of three grades are clamped 
by a very simple and effective 
device inside each cylinder, to 
which the paper is passed through 
These cylinder 





thickness or depth of mortise required. The chisels and | shafts are of steel 2;%in. diameter, and make 1100 


augers are mounted in a horizontal slide in front of the | revolutions per minute. 
heavy carriage, and on the front of this slide is screwed a | of 
horizontal rack. By means of the pinion seen in Fig. 3, | vibratory motion. 


Combined with their motion 
cylinders are given an_ axial 
There are four lower feed rolls, 


rotation, the 


the reciprocating motion is given by automatically | one between each cylinder and one at each end 


| reversing friction clutches. For a stroke of 8in., thirty- | of the row. 
| eight reciprocations are made per minute ; the number | independently 


These are nicely adjustable in level, 
of the cylinders, so as to regulate 


decreases with increase of length of stroke, and is | the amount of ‘“‘cut” taken by the sand paper. There 


twenty-eight with a 10in. stroke. 


The full maximum | are three upper feed rolls, one directly over each 
| forward travel of the chisel is 10in., that is, this depth of | cylinder. 


These are set in a frame stretching over the 


large hand-wheel seen in front, the whole weight of the | mortise can be cut, while the carriage allows it a vertical | whole of the machine, and in this frame each of the 


carriage being balanced by two chain weights. 


| range of motion of 13in. The depth of timber that may | upper rolls is separately adjustable in level by the hand- 


The hollow-chisel is a square tube of high-class tool | be clamped in the table is 15}in., and mortises up to | wheels seen to the left of the engraving. This frame, 
2hin. wide can be cut. The pulleys on the counter-shaft | which is a heavy casting, is raised and lowered by power 


steel, the four edges being bevelled inside and sharpened. | 
Each of the four chisel edges is cut to a V shape, so that | 


there are really eight chisel edges meeting so as to form | 
at the corners of the square four diamond-points. The 


are 
minute. 


12in. by 6in., and run at 1000 revolutions per | to suit the thickness of material operated on, which may 


be as much as 8in.; and it can also be lifted right up so 


Fig. 4 illustrates a solid and powerful double cutting- ‘as to leave ample space above the cylinders for taking 
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out the sand papers and inserting new ones. <A brush at 
the far end of the machine cleans the wood as it is 
delivered from the rolls. 

Fig. 6 shows a machine not exhibited at Chicago, but 
which appears to be a neat and handy tool. It has two 
spindles running at different speeds, the first for drilling 
holes in the rim of a wheel; the second, geared much 
slower, for driving screws into these holes. The latter 
spindle, carrying the screw-driver, has its lower end 
cupped, t.e., made of a hollow conical shape, which cup 
catches the head of the screw and guides it so that the 
edge of the driver properly enters the slot. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE second paper read at the Middlesbrough meet- 
ing, of which we gave a report in our last issue, 
was “On the Middlesbrough Salt Industry,” by Mr. 
Richard Grigg. The author commenced by describing 
the conditions under which salt deposits occur, and 
their probable origin; he also gave some description of 
other salt workings, and more especially of the Wieliczka 
Mine in Hungary, He then continued with a description 
of the methods and appliances used at Middlesbrough, 
and then dealt with the surface subsidence question, as 
will be found in the abstract on page 156. 

The discussion was opened by Mr. Windsor Richards, 
who said that the directors of the North-Eastern Railway 
had feared that the removal of the brine might cause a 
subsidence in their new dock. To help him to form an 
opinion on this subject, the speaker went to Nancy, 
where the process of brine pumping had been carried on 
for fifty years. He examined the neighbourhood of the 
works carefully, including the Cathedral, but was unable 
to find a crack, or sign of settlement anywhere. As the 
rock was only 500ft. thick at Nancy, whilst it was 1700ft. 
thick at South Bank, and not less than 1000ft. anywhere 
in Middlesbrough, he thought that no subsidence was 
likely to take place. 

Sir Frederick Bramwell expressed surprise that half a 
ton of coal had to be burnt to obtain a ton of salt, as this 
gave only 6 1b. of water evaporated per pound of coal. 
He thought that some other method of evaporation 
might be adopted, more economical in fuel than the open 

ans. 

Mr. Cochrane said that the question of surface sub- 
sidence was a very serious one for Middlesbrough. He 
mentioned that in Staffordshire the working of a 10-yard 
seam of coal, at a depth of 1200ft., had caused sub- 
sidence, and that, therefore, if a bed of salt, 100ft. thick, 
and at a less distance from the surface, were removed, 
settlement was inevitable. 

Sir Lowthian Bell said that they had not been alto- 
gether free from apprehension; but that, as yet, they had 
found no signs of subsidence. He did not consider the 
danger the same as in the Staffordshire coal mines, 
because the removal was so much slower. In reply to 
Sir Frederick Bramwell’s question about evaporation, he 
said that the present system suited them best, because 
coal was cheap in Middlesbrough, and they did not use 
the best quality. 

Mr. Hammersley Heenan did not consider that there 
was any analogy between the coal districts and the 
strata under Middlesbrough. The salt was not removed 
in the same manner as coal would be, but a space, more 
or less circular, is gradually opened round each bore 
hole. A natural sandstone arch, or rather dome, would 
inevitably be formed over this space, and would keep the 
surface from subsiding. 

Mr. Jeremiah Head said that subsidence, if it did 
occur, would never be sudden. The boreholes were kept 
full of water, so that if the surface subsided, water would 
spurt up from all the bore-holes. 

Mr. Martin said that at Droitwich the reservoir 
needed repairing every year, from settlements caused by 
the salt workings. He thought that the action would be 
capricious, and that there would be an irregular line of 
subsidence. 

Mr. Richards wished to add to his previous remarks 
that when Mr John Vaughan put down the bore-hole 
which resulted in the discovery of salt, they were really 
seeking for coal, and not for water, though he gave out 
that the latter was the object of their search. 

Sir Lowthian Bell stated that he was not olny a pupil, 
but an intimate friend of Mr. Vaughan, and was con- 
sulted by him before the boring was started. He could 
have told Mr. Vaughan from his knowledge of the strata, 
that there was no coal there at a workable depth. He 
was positive that the boring was in search of water. 
Mr. Richards said that his informant was Mr. Daniel 
Godfrey, engineer to Messrs. Boleckow and Vaughan. 

Mr. Grigg, in reply, said that his personal opinion was 
that subsidence would eventually occur, but that nobody 
could say when, and that as most of the wells were con- 
nected and working, it was not possible to take any 
precautions against it. Most salt-workings were in fields, 
far away from valuable property. Thousands of patents 
had been taken out for the cheaper evaporation of brine, 
but the open pans still answered best. Much of the 
evaporation was done by the waste heat from the steel 
works. He did not consider that the circumstances 
were the same in Middlesbrough as in Droitwich, 
because whilst at the former there were, as far as was 
known, no underground streams, the losses caused by 
natural streams at the latter were very great. 

After a vote of thanks to Mr. Grigg, Mr. A. L. Steaven- 
son’s paper on electric rock drills, which will be found in 
abstract on page 156, was read. 

The discussion on Mr. Steavenson’s paper was opened 
by Mr. H. Heenan, who remarked that Mr. Steavenson 
was using a drill 13in. diameter, and was blasting with 
gunpowder. He inquired whether the author had tried a 
smaller drill, say in. diameter, with d ite or 
roburite. He had used the latter in mining work, and 
was very satisfied with it. 

Mr. Jenkins asked whether the gases from the 








petroleum engine gave any trouble, also what was the 
speed of the electric motor and drill. 

Mr. Steavenson in reply said that he had tried every 
description of explosive, and was always prepared to give 
any that might be offered him a trial. He still con- 
sidered that powder gave the best result. The petroleum 
engines worked well, and the gases did not give much 
trouble, but he liked the electric motor better. It 
worked at 400 revolutions per minute, giving about 
6-horse power on the drill. 

The last paper read was that of Mr. G. J. Clarke, on 
engineering improvements in the river Tees, which will 
be found on page 155. 

Mr. Jeremiah Head said that Mr. Clarke’s paper was a 
useful record of good and cheap work. Strangers visiting 
that coast in summer could form no idea of its danger. 
He himself had seen six wrecks at once in the neighbour- 
hood of Redcar. The gas buoys were charged once in 
two months, and since they had been used there had 
been no wrecks. The gas burnt day and night, there 
being no means of regulating it otherwise. In 1850 it 
was possible at low water to walk across the river at the 
bar. The improvement of the Tees had been of immense 
advantage to the trade of Middlesbrough, and they were 
all much obliged to the Conservators. 

Mr. Cochrane, referring to the statement in the paper 
that two additional men were required whilst dredging in 
clay, inquired if there were any holes in the buckets. 

Sir Fredrick Bramwell said that fifty years ago he 
built a 10-ton locomotive, which was sold to the Stockton 
and Darlington Railway. He brought it from London to 
Middlesbrough by boat, put it on the rails, drove it to 
Darlington, and returned to London by coach. Refer- 
ring to the training walls, he said that they sometimes 
did great harm to a river, and, as an instance, he referred 
to the half-tide training walls on the Seine at Havre. 
When it was first proposed to construct the Manchester 
Ship Canal, the promoters wanted to stop at Runcorn, 
but as training walls would have been required, the Par- 
liamentary Committee would not sanction it. It was 
only when the Bill had been thrown out twice that the 
promoters amended their project, and agreed to com- 
mence the canal at Eastham. 

The President then announced that as Mr. Clarke was 
absent, his reply would have to be sent in writing to the 
Secretary. After passing votes of thanks to the Corpora- 
tion of Middlesbrough, the directors of the North-Eastern 
Railway, the Tees Conservancy, and all those who had 
helped to contribute to the success of the meeting, the 
reading and discussion of the other two papers which 
had been announced, was postponed, and the meeting 
adjourned. 

EXCURSIONS, 

The excursions always form the most prominent feature 
in the Summer Meeting of the Institution of Mechanical 
Engineers, and this year the number of works to be seen 
was unusually large. 

On Tuesday afternoon, the 1st inst., the works visited 
were, as we mentioned last week, the iron and steel works 
west of Middlesbrough. The first visit was to Messrs. 
Sir B. Samuelson and Co.’s Newport Ironworks, where a 
blast furnace altered on Messrs. Hawdon and Howson’s 
principle, as described in Mr. Head's paper, has been 
running for seven months. A drawing of the interior 
arrangement was shown by Mr. Howson, who 
gave further details of the improvements which had 
been effected by the change. At these works, and at 
several others which we saw afterwards, the slag is 
allowed to fall on flat jointed iron pans, carried on an 
endless chain, and being immediately cooled by sprays of 
water, it can at once be tipped into hopper wagons, and 
is thus removed without any handling. The Newport 
Rolling Mills, belonging to Messrs. John Hill and Co., 
were then seen, and afterwards the Britannia Works of 
Messrs. Dorman, Long, and Co. The arrangement of 
cranes, &c., at these works is very complete, and visitors 
were able to see all the processes of steel joist manufac- 
ture, from the melting of the steel to the cutting, 
straightening, and piling of the finished joists. On the 
occasion of our visit ingots of 24in. by 22in. section, 
weighing about four tons, were cogged down and rolled 
into 9in. by Tin. joists. Besides the steel furnaces and 
rolling mills, girders were being made for the Indian 
State Railway, and large hexagonal segmental steel 
columns for the Brunswick Docks, Liverpool. A machine 
for welding gussets into the ends of deck beams, was also 
examined with great interest. 

We next saw the Ayrsome Works, belonging to Messrs. 
Gjers, Mills, and Co. There is a very well-made model 
of these works in the South Kensington Museum, together 
with a separate model of ‘soaking pits’’ invented by 
Mr. Gjers. The original soaking pits were to allow the 
heat of the ingot to become uniform, and no extraneous 
fuel was used ; but now the heat of the ingot is supple- 
mented by gas, and the soaking pit has practically 
superseded the re-heating furnace. 

The Basic Bessemer Works of the North-Eastern Steel 
Company, and the Acklam, Linthorpe, and Tees-side 
Blast Furnaces were also open to the inspection of the 
members. 

On Wednesday afternoon the works visited were the 
Ormesby Blast Furnaces, Messrs. Cochrane and Co. ; the 
Tees Blast Furnaces, Messrs. Wilsons, Pease and Co.; 
the Cargo Fleet Iron Company Blast Furnaces, and the 
Normanby Ironworks Company. The visitors were taken 
to Cargo Fleet by special train, and thence to Eston, 
where they saw Messrs. Bolckow, Vaughan and Co.’s 
furnaces and steel works, and the Clay Lane Iron Com- 
pany’s furnaces. 

On Thursday morning the party was divided ; part went 
to visit the ironstone mines, and the others to Port 
Clarence on the other side of the Tees, where the iron- 
works of Messrs. Bell Brothers, and the boring and 
evaporating plant of the Salt Union were inspected. 
Those who went to the mines were requested to decide 
at Saltburn Station, whether they would visit North 
Skelton and Lumpsey, or Carlin How and Loftus. The 











party was limited to forty, of whom it was expected that 
twenty would go to each group. But on account of the 
interest caused by Mr. Steavenson’s paper on “ Electric 
Rock Drills,” all wanted to go to the Carlin How Mines, 
where these were working. The drills were rapidly 
adjusted to any required angle, but from a temporary 
deficiency in electric power, were not doing so much 
work as the pneumatic drills in the adjacent mine. 

Those who selected Port Clarence for their morning's 
excursion went first to Messrs. Bell Brothers’ works, 
where they were received by Mr. Charles Lowthian Bell, 
Mayor of Middlesbrough, who showed and explained the 
Le Chatelier electric pyrometer, described in Mr. Head's 

aper. 

4 Miter a brief visit to the ironworks, the majority of the 
party were conducted to a place at a short distance, 
where a boring for brine was in progress. As described 
in Mr. Grigg’s paper, the tackle is hung from a lofty 
frame. The rope is lowered by a winch till the chisel 
touches the bottom of the hole, and is then connected by 
a clamp and cord to the beam of an engine, which lifts it 
from 2ft. to 4ft., and then allows it to fall suddenly. The 
man in charge causes the rope to rotate slowly, and the 
chisel, which is heavy though blunt, cuts its way through 
the rock at a rate which averages 25ft. per day. As 
much as 100ft. has been sunk in one day, but this is very 
exceptional. From time to time the rope carrying the 
chisel is withdrawn, and the sand-pump lowered to clear 
out the hole. The evaporating pans, adjoining Messrs, 
Bell’s works, were also exactly as described in Mr. Grigg’s 
paper. Only rough salt was being made, as the works 
for table salt were too far off to be visited in the limited 
time at disposal. 

At 11 a.m. Port Clarence was left by train for Thornaby, 
which is close to Stockton, but on the opposite side of the 
Tees. Here many of the party visited the very complete 
flour mills of Messrs. Appleton, French, and Scrafton, 
whilst others went direct to Messrs. Head, Wrightson, 
and Co.’s Teesdale Ironworks. They here saw some cast 
iron cylinders, 15ft. diameter, for the new tunnel under 
the Thames at Blackwall, and a good deal of the ironwork 
for the new pier at Dover. There were also several 
110ft. spans of a steel bridge for the Imperial Chinese 
Railway. 

An interesting addition to the Thornaby programme, 
was made by an invitation td the members by Messrs. 
Craig, Taylor, and Co., to inspect two petroleum carrying 
vessels, now finishing at their shipbuilding yard. These 
are the Tees, which they state to be the largest steamer 
yet built for this trade, and a sailing vessel, the San Ignacio 
de Loyola. The hold of the Tees is divided into ten 
compartments, and the total storage capacity is 4700 
tons. One peculiarity in the arrangements is that small 
expansion tanks are provided on the top of the ordinary 
tanks. Messrs. Craig, Taylor, and Co. say that the 
expansion of petroleum is often equal to 2 per cent. of 
its bulk, and that by this arrangement of expansion 
tanks the centre of gravity is not affected. Another 
important feature in the vessel is that the engines are 
placed amidships, the thrust block being in the engine- 
room. Two watertight bulkheads, 4ft. apart, cross the 
vessel fore and aft of the engine-room. It is intended 
when at sea to have these spaces filled with water, form- 
ing what the makers call cofferdams. They have been 
tested by a column of water at the height of 15ft. above 
the upper deck. ‘The screw-shaft tunnel cannot be 
reached from the engine-room, but has a_ separate 
entrance from the upper deck. A fan on deck, driven 
from the main engines, serves to prevent any accumula- 
tion of gas in this tunnel, should leakage occur. There 
are numerous other precautions against fire or explosion 
which we have not space to describe. Messrs. Whit- 
well’s ironworks, and Messrs. Crosthwaite’s stove works 
were also on view at Thornaby. 

In the afternoon the members went by special train to 
see the South Gare Breakwater, described in Mr. Clarke's 
paper. The rails run to the end of the pier, which could 
at some future time be advantageously raised, and thus 
provide tipping ground for a very large quantity of slag. 
Concrete blocks for the protection of the point are now 
being made. They measure 12ft. by 10ft. by 8ft., and 
weigh about 50 tons. From South Gare the party was taken 
by the same train to Saltburn, an enjoyable excursion, 
but with nothing of engineering interest to record. 

The last day of the meeting, Friday, August 4th, was 
devoted to an excuision to Hartlepool, on board two of 
the Tees Conservancy steamers. ‘Those of the party who 
wished to see the Tees as high up as it was navigable 
embarked at the Corporation Wharf, Stockton, at nine 
o'clock, the main body joining them at Middlesbrough 
Ferry at ten. We arrived at Hartlepool at half-past 
eleven, passing close to the Fifth Buoy Lighthouse and the 
North Gare breakwater, described in Mr. Clarke’s paper. 
The slag training walls could also be seen more clearly 
from the deck of the vessel than from the shore; and 
just before entering the old harbour at Hartlepool there 
was a good view of the new breakwater. 

In the few hours at our disposal it was impossible to 
pay more than a short visit to several leading works, the 
first being Messrs. T. Richardson and. Sons’ Hartlepool 
engine works. Several sets of triple-expansion engines 
were in hand for steam vessels, as well as a number of 
boilers, 14ft. 6in. diameter, made of l}in. steel plates, 
and with three corrugated flues. There are good 
hydraulic riveters and flanging machinery; and in the 
machine-shop some large planing machines and lathes. 
one of the latter being 80ft. between centres, and 
capable of turning up to 12ft. diameter. Another lathe 
was facing both ends of fourteen cast iron pipes at once. 
A neat little hydraulic engine is connected with a worm- 
wheel to the engines which are being erected, so as to 
turn them sufficiently to enable the valves to be set 
properly. 

Adjoining Messrs. Richardson’s works are those of the 
Central Marine Engine Works. Like their neighbours, they 
are extremely well arranged, and seemed to be very busy. 
They showed several specialities invented by their 
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manager, Mr. Mudd, M.I.M.E., one being an evaporator 
and another an india-rubber sheathing on a tail shaft, to 
prevent corrosion when the shaft is running under water. 
This has only recently been introduced, but one vessel 
using it has been at sea six months, so that they will 
soon be able to see if the result has been satisfactory. 

After a short visit to Messrs. William Gray and Co.’s 
shipbuilding yard, the members were conveyed by steam 
launch through the Hartlepool Docks to West Hartlepool, 
and thence by brake to the West Hartlepool Steel and 
Ironworks. Steel was here being made by the Siemens- 
Martin process, cast into ingots, cogged, and rolled into 
finished plates. 

Close to the steel works are the British Metal 
Expansion Works, where a process invented by Mr. 
Golding, of Chicago, is carried out. Thin flat sheets of 
steel are cut through by a series of short shears, which 
afterwards in descending still further push open the slit, 
and thus form a sort of trellis work. This expanded 
metal can be used for all purposes to which wire netting 
is applicable, but the makers more particularly recom- 
mend it as a substitute for wooden laths in fireproof 
buildings. 

These were the last works visited, the majority of the 
party returning to Middlesbrough by steamer from West 
Hartlepool. Mr. Bache, secretary of the Institution, and 
his staff, were indefatigable throughout the meeting, and 
contributed much to its success. 








THE NAVAL MANCUVRES. 





THE manceuvres practically came to an end at 6 p.m. 
on August 6th, when hostilities ceased by order of the 
Admiralty, another pitched battle having taken place that 
morning between the Red and Blue fleets. When they 
separated, after the previous engagement off the Calf of 
Man on the 29th of July, victory may be considered to 
have rested with the Blue fleet; because its opponents 
were unable to bring on the ground sufficient force to 
obtain command of the sea. In fact, the Red fleet was 
inferior because it had lost a battleship and some cruisers 
by the vigorous attacks of the torpedo flotilla the night 
previous; whereas the Blue side had only suffered slightly 
by the accidental disablement of two cruisers, which 
unfortunately were attacked by torpedo boats, owing to 
their not having displayed in time the sign of their being 
friendly vessels. This was in great part due to their 
ignorance of the fact that war had begun; but it 
shows the necessity of extreme care when a ship is off 
her own coast in time of war; and, even when this con- 
dition is imminent, to have a complete system of private 
signals by which any craft may be distinguished by a 
torpedo boat as a friend. However, admitting this loss 
to the Blue side, it had such a superiority in the first 
battle that the Red Admiral did not prolong the contest 
when the fact was evident, but retired to his own ports 
until such time as he could again take the field with his 
full force. It was evident that the Channel was not yet 
safe for the despatch across it of any large expedition. The 
Blue Fleet, also desirous of refitting, putinto Belfast Lough 
early next morning, where it remained till Monday. Its 
commander then considering he had inflicted such a blow 
on the enemy as to give him supremacy for the present, 
proceeded to sea, with a view of alluring him to another 
contest before his force could be supplemented by the 
ships previously put out of action, and which, by the 
rules, had to remain a certain time in this condition. 
Accordingly the Blue Fleet proceeded down the Irish 
Channel, heading for Milford Haven, towards which port 
it was believed the Red Admiral had steered after the 
battle. Though the Blue cruisers sent on ahead reported 
the Red Fleet to be outside Milford, apparently bent on 
the same object, and its scouts had a desultory engage- 
ment with those detached on the other side, the main 
body was not sighted. Apparently its chief desired to 
avoid coming to conclusions at this period, thus justify- 
ing the assumption that the Blue Fleet at that moment 
had a supremacy his opponent could not challenge. 
Admiral Fitzroy, therefore, having demonstrated before 
Milford without response from the Reds, and, some 
of his ships requiring coal, he proceeded to Queens- 
town, where the Audacious and several of the cruisers 
went in for this requisite, while the rest of the 
fleet remained outside. This was on the 38rd of 
August. The ships rejoining the following day, the 
entire Blue Fleet proceeded to again seek the enemy. 
On arriving at the entrance of the Irish Channel, a 
detachment of scouts, under convoy of the Australia, was 
sent on to examine Milford and ascertain if the Red 
Fleet was within. On its return, and reporting the 
enemy was apparently at sea, the Blue Fleet shaped a 
course to take it up the centre of the Channel. Whether 
the two Admirals had information of each other’s move- 
ments we cannot say, but the result was that the two 
fieets came in sight of each other the next morning at 
seven o'clock on the outskirts of Carnarvon Bay. It 
may be that the receipt the previous day of instructions 
from the Admiralty that hostilities were to cease the 
following day at 6 p.m., made them indisposed to finally 
separate without another trial of strength. On sighting 
each other it was evident that previous losses had been 
made good, and that both fleets were present in their full 
strength. The Red Fleet had its original ten battle- 
ships, while the light squadron consisted of eleven 
cruisers and six smaller vessels, making twenty-seven in 
all. Against this formidable array was opposed nine 
battleships, twelve cruisers, and four lighter vessels, 
or twenty-five in all. It is obvious that the additional 
battleship gave the Red side a superiority which it 
lacked on the former occasion; but it cannot be said 
that the disparity was sufficient to insure defeat to the 
weaker force. The engagement that followed had 
not the striking effect to onlookers that accom- 
panied the first meeting of the contending sides. 
Then the effect was decidedly realistic as the fleets 
closed in the dim light of early morning, and carried out 








some evolutions which would propably have been executed 
had the fleets been engaged in earnest. Now they 
sighted each other in broad daylight, and the mancuvres 
were decidedly of a prosaic nature. The proclivities of 
the two Admirals in the matter of fighting formations 
were, however, demonstrated on this as on the former 
occasions. The Red Fleet bore down in an indented 
line of two divisions, while his adversary placed his ships 
in a single line with an Admiral at each end. Hence, if 
desired to reverse the direction to a directly opposite 
course, the latter fleet would always have a flagship as 
leader. Besides the facility with which such a formation 
can be maintained—as it is only necessary to preserve 
the prescribed distance of the vessel next ahead, and 
avoid her if necessary by a slight touch of the helm—it 
enables the broadside fire of every ship to be directed 
on the enemy without impediment, or chance of striking a 
consort. It can, moreover, be expeditiously converted into 
line abreast, when every ram is presented to the enemy, 
and a charge through his ships could be undertaken. 
To obtain this position ships in single line ahead have 
only to turn a quarter circle together, and can as readily 
revert to their former order. It was so disposed that the 
Blue Fleet met the attack. Forming line abreast from 
the two divisions in which it had been proceeding during 
the night, the Blue Admiral advanced until the enemy 
was within two miles, and then turned into line ahead. 
This brought his fleet on a parallel course to the Red 
Squadron, which had remained in its original formation. 
Fire was opened on both sides when within about 4000 
yards, but it could not have been effective until a closer 
range was attained. The Red Fleet continued its 
course, while the Blue Fleet passed in the opposite 
direction, led by the Swiftsure flying the flag of Rear- 
Admiral Dale. A change of direction of half a circle 
was then made, which, while this move retained the 
contending fleets parallel to each other, brought the 
Blue force on the same course as the Red’s, but led by 
the Alexandra, the flagship of Admiral Fitzroy. By this 
time one of the two hours allotted to the engagement 
had elapsed, and henceforth there was little of interest 
in the movements of the two fleets. Both continued 
steaming and firing without change of position, though 
the distance between them diminished somewhat towards 
the close of the action. At 9.30 the two sides mutually 
ceased firing and separated, the Red fleet steering south, 
while the Blue force proceeded in a northerly direction. 
Though the former was the stronger, it has yet to be 
determined whether any of its ships had been put out of 
action by further attacks of torpedo boats, of whose 
doings we hope to receive full accounts later. But in 
the meantime it is evident that in the case of two forces 
nearly equal contending for mastery, the scale may be 
turned by skilful and energetic use of the torpedo, unless 
special means are taken to paralyse this arm, which does 
not appear to have been done on this occasion. 








A CONTINUOUS CURRENT TRANSFORMER FOR 
METER TESTING. 


THE engravings below illustrate a machine made for the 
purpose of the application of continuous current trans- 
formers to testing meters. It has been made for Mr. W. H, 
Patchell, A.M.I.C.E., engineer-in-chief of the Charing Cross 


Fig. 1—Mackie’s Continuous Current Transformer 


and Strand Electricity Supply Corporation, by Mr. W. 
Mackie, of Turnmill-street, London, by whom it has been 
designed. 

The machine consists of an ordinary inverted single 
U magnet frame, shunt wound, and a double-wound Gramme 
armature with a commutator at either end. The high- 
tension armature is worked off a 100-volt circuit, and is 
wound with 600 turns of -042in. copper wire, and connected 
to a 60-part commutator. The low-tension armature has 
three armatures in parallel, with 20 turns each of -102in. 
copper wire, connected to a commutator of 60 sections, the 
brushes putting the armatures in parallel by being fitted so 
as to cover four sections. 

The diagram, Fig. 2, illustrates the low tension side of the 
armature, which virtually consists of three armatures, marked 
respectively 1’, 2’, 3’, the inside end a, of the first turn of 
No. 1’ armature being connected to the outside wire b, three 
sections in advance, and so on right round the armature. 
The outside wires b,c, d,e are then connected to the com- 
mutator bars marked 1. 

The armatures, No. 2’ and 8’, are treated similarly, and 
as the brushes are made to cover four sections the three 
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armatures will be put in parallel, and each armature wil] 
always have the section under the brush at the same time, 
The time during which the section of the armature is on short 
circuit is greatly reduced. 

One of the great features of the machine is the entire 
absence of sparking through the whole range of its current 
output. At the same time, the brushes are not required to 





Fig. 2—Winding of Continuous Current Transformer 


be shifted for any variation of load. Consequently machincs 
of this type can be left unattended for very long periods, 


The tests of the machine are, we are informed, the following :— 
Revolutions. 


Amp. primary. Amp. secondary. 


mas. Ph cd wel an” ee. eee 
810 . 85 < 100 
ae 59 110 
a . 64 122 
770 775 150 


These machines should be of interest to all electrical 
instrument makers for use in calibrating meters, ammeters, 
and other electrical instruments, besides giving electro. 
platers and kindred industries the means of using the street- 
lighting mains. Where small lamps are now used in series 
in theatre lighting, these machines would enable them to be 
put in parallel—a decided advantage in the case of breakage 
of lamps. 








GLASGOW BRIDGE. 


TreNDERs have just been obtained for the proposed new 
bridge over the Clyde, at the Broomielaw, Glasgow, from 
designs by Messrs. Cunningham, Blyth and Westland, C.E., 
Edinburgh. The new bridge is to be on the site of the exist- 
ing bridge, which is justly considered one of Telford's 
masterpieces. Unfortunately, the deepening by the Clyde 
Trustees of the harbour below the bridge has caused a scour 
around the foundations, which rest on bearing piles, and the 
renewal of the bridge cannot be much longer delayed. These 
foundations were laid in 1833, much deeper than those of the 
previous bridge, which was erected in 1771 from designs by 
Robert Milne, the engineer of old Blackfriars Bridge, London. 
The present bridge consists of seven spans, and the tenders 
include the taking of it down, and the re-erection of four of 
the spans across the Clyde at Glasgow Green, at a point 
about a mile above Glasgow Bridge. 

The new Glasgow Bridge was intended to be in five spans, 
but in consequence of the opposition of the Clyde Trustees to 
the position of some of the piers, the Glasgow Corporation 
agreed to build the bridge in four spans. 

The bridge is to be of granite throughout, and the width 
between the parapets is to be 100ft. The tenders, as 
mentioned above, include the taking down of the present 
bridge, and the partial re-erection higher up the river Clyde, 
and they are as follows :— 


£ ss. 0 
Messrs. Watt and Wilson, Glasgow .. .. 242,275 4 8 
Messrs. Morrison and Mason, Glasgow . 247,002 16 2 
Sir Wm. Arrol and Co., Glasgow “eae 250,723 1 0 
Messrs. James Watson an“ Son, Glasgow 264,231 11 4 
Mr. James Young, Glasgow.. .. .. «. oo wane © 7 
Messrs. Charles Brand and Son, Glasgow . 271,793 13 5 
Mr. dames Slemty .. .- 0s 8 oc os 298,887 18 5 
Mr. John Jackson, Westminster 303,343 7 1 
Mr. George Lawson... .. .. .«- 316,998 10 0 


Several of the contractors lodged alternative tenders in the 
event of Italian granite being used. These alternative 
tenders were as follows :— 


&@eida 
Messrs. Morrison and Mason, Glasgow 230,002 16 2 
Sir Wm. Arrol and Co., Glasgow $e 60 233,728 1 0 
Messrs. Watt and Wilson, Glasgow .. .. . 287,275 4 8 
Messrs. Charles Brand and Son, Glasgow . 256,798 18 5 
Mr. John Jackson, Westminster a . 278,848 7 1 
Mr. George Lawson.. .. .. 304,995 10 0 


It is said that the reason why Italian granite is so much 
cheaper than English or Scotch granite is that the wages in 
Italy are only 24d. per hour, as against 8d. per hour in this 
country. The Parliamentary estimate by the engineers for 
the new bridge was £132,000, including 10 per cent. for con- 
tingencies, and since the Parliamentary estimate was lodged 
they have estimated the cost of the partial re-erection of the 
present bridge at Glasgow Green at. £51,000. The lowest 
tender for the whole works, therefore, exceeds the engineers’ 
estimates by a sum of nearly £60,000. It was stated at the 
meeting of the Corporation, when the subject was under dis- 
cussion, that the excess was entirely on the new bridge, and 
the matter was remitted back to the sub-committee, which 
has since met, and resolved to ask the engineers to prepare 
fresh plans and estimates for a bridge 20ft. narrower, that is 
80ft. instead of 100ft. between the parapets. The proposal to 
re-erect a portion of Telford’s fine bridge at Glasgow Green 
has been condemned by those well qualified to form an 
opinion on the subject, and the proposal is —— to be aban- 
doned in favour of a bridge more suitable to the site. The 
temporary accommodation bridge in course of erection 
immediately above Glasgow Bridge is nearly completed. 
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| Fig. 1, having four poles, and developing 500 volts and 200 


ELECTRICAL MACHINERY AT CHICAGO« EXHIBITION 


ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 


(From our Special Commissioner.) 


CurcaGco, Jury Ist, 1893. 

Tue Brush Electric Company, of Cleveland, Ohio, have 
a fine exhibit in the Electricity Building. The arrange- 
ments are not yet quite complete, but they are sufficiently 
advanced to make it possible to describe the exhibits. A 
small temple built of wood and staff offers a good illus- 
tration of a method of illumination. The visitor enters a 
doorway at either side, and finds himself in a circular 





So ? 
THE BRUSH ELECTRICAL COMPANY'S GENERATOR—250 E.H.P. 


magnet cores are of wrought iron, and the broad pole 
pieces of cast iron fixed on by screws. The armature is 
of the Gramme ring type, and each of the coils is 
perfectly separate from all the others, and can be 
removed if damaged, and replaced by a new coil 
with the greatest ease, and without interfering with the 
other coils. The potential used at the Exhibition is 
220 volts, and the machine is capable of developing 250 
electrical horse-power at 500 revolutions per minute. 
The armature is 39in. diameter outside. The commutator 
is particularly large, and has four sets of four copper 
brushes. It has been found advisable to place one carbon 
brush in each holder at the Exhibition owing to fluctua- 


Fig. 


tions of pressure on the 
main. These fluctuations 
are from 220 volts to 250 
volts. 

The alternator driven 
by this motor is shown in 
Fig. 2. It is intended to 
supply current at 2000 





Fig. 2—THE BRUSH COMPANY’S ALTERNATOR 


room with domed roof. No lamps are visible, but a sub- 
dued light fills the place. There are fifty lamps of 
16-candle power placed in a circle, and hidden behind a 
protruding cornice, from which the dome springs. The 
underside of the dome is at present white, but is to be 
aecorated. Of course, fifty is a large number of lamps 
for a room of this size, but nevertheless the illumination 
18 very satisfactory, with a complete absence of glare. 

e lamps are arranged so that they can be switched in 
and out in groups. Fig. 1 represents the latest improved 
type of generator. One of. these machines is, however, 

ing used as a motor at the stand, and drives an alterna- 
tor directly coupled:to it. ‘The motor has eight poles, 
four on each side of the armature. The whole of the 
frame of the machine is of cast iron, while the field 








volts, and to be used for 
incandescent lighting with 
transformers, but it is 
being used here to supply current at either 110 volts or 
220 volts as desired. ‘The whole of the armature coils are 
connected in parallel for 110 volts. & is then used to 
feed incandescent lamps in the gallery of the building, 
and is capable of supplying 8000 16-candle power with 
the necessary current. A separate exciter is employed 
capable of giving 250 volts, and the current is led to two 
carbon brushes on the steel collector rings seen at the end 
of the alternator shaft. From the rings two leads pass 
through the hollow shaft to the armature, which has 
twenty separate windings fixed into a German silver frame. 
This construction reduces heating. There are twenty 
poles on each side of the armature, and these are mounted 
upon the shaft and rotate with it. 

Another direct current dynamo is shown similar to 


| ampéres at a speed of 850 revolutions, but it is not being 

|run. It is compound wound, and has two sets of four 

| carbon brushes. The bearings are all self-oiling by means 
of rings, and this method of lubrication is used for all the 
smaller machines. 

Another fine machine is shown in Fig. 3. This is 
| specially built as a generator for street-car work, and 
| developes 600 ampéres at 500 volts when running at 
300 revolutions per minute. The whole of the frame 
is one solid casting, and weighs 21,000 Ib. The 
total weight of the whole machine is 43,000 lb. The 
upper halves of the field magnet frames are made to lift 
| off, in order to place the armature in position. There are 

six poles at each side, and the winding is compound ; the 
| cores are of wrought iron and the pole shoes of cast iron 
screwed on. The armature is 50in. diameter outside, and 
| the windings are quite separate from each other, and can 
| be easily dismounted. The diameter of the driving pulley 
is 48in., and the width of the belt 36in. A special switch 
| is fitted upon the machine itself, which enables both 
exciting circuits of the field magnets to be opened at once 
in case of need. The hand wheel seen at the commutator 
end of the machine controls the brush carrier in order to 
| regulate the position of the brushes. While the hand 
wheel at the other end regulates the position of tlie 
armature between the poles, this regulation is necessary, 
for if the armature be in the slightest degree nearer one 
| set of poles than the other, it will be powerfully drawn 
| towards the former. Thrust collars are therefore pro- 
vided upon the armature shaft between the driving pulley 
and the armature, and a long thrust block lined with 
Babbitt metal is placed inside the frame. The position 
of this thrust block is controlled by the hand wheel, and 
we are informed that, with a little care, the shaft runs 
absolutely cool, as there should be no load upon the 
| thrust block at all. This machine is now being worked 
| in the Exhibition. The armature is of the Gramme ring 
type, and the core is made of a broad flat iron ribbon 
wound upon itself like a coiled spring, the separate layers 
being insulated from one another. The spider carrying 
the core is of gun-metal, and the armature is 30in. 
diameter outside. 

The Brush Company are about to exhibit a direct- 
current arc lighter, giving a potential of 6250 volts, which 
has been successfully lighting 125 arc lamps in series. 
It has, I understand, four poles at each side, and runs at 
500 revolutions per minute. The winding is series, and 
there are the usual three rings on the commutator, and 
two sets of brushes. This is by far the greatest number 
of lamps yet fed off one machine. I have so far only 
heard of eighty lamps having been run in series off one 
machine. I am assured that the 125 lighter is completely 
successful ; but as it had not arrived at the beginning of 
July, I had no opportunity of examining it. 

“At a stand near by are shown specimens of the Short 
gearless motor made by the Short Electric Railway 








4—THE SHORT GEARLESS MOTOR 


Company, of Cleveland, Ohio. The first of these motors 

was brought out about three years ago, and five types are 
| exhibited in order to show the improvements which have 
| been made in the design during this period. The general 
| tendency appears to be towards gearless motors, as 
| originally street-car motors were designed to run at a 
| very high speed, and double or treble gearing was 
|employed; the treble gearing speedily gave place to 

double, the double to single reduction, and therefore we 
| may well suppose that ultimately the gearless type will be 
| preferred. Your readers will remember that the motors 
|upon the locomotives of the City and South London 
| Railway are placed direct upon the axles; but the speed 
required upon that railway allows a higher number of 
revolutions per minute of the car axle than is permissible 
upon a street car line, where the revolutions should not 
exceed 105 to 150 per minute. 

I understand that the first ten motors of the ‘“‘ Short” 
type were shown in operation at the Pittsburgh Conven- 
tion, in October, 1891, of the American Street Railway 
Association, and are now in service in St. Louis, Houston, 
Beatrice, and other places. These motors had armatures 
24in. diameter, making ninety-three revolutions per 
minute, with a wheel 36in. diameter, at a speed of ten 
miles per hour. The armature was of the Gramme ring 
type, with Pacinotti teeth, and the field magnets, eight 
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in number, were presented at each side. 
enclosed in a cast iron frame, and the armature shaft was 
hollow, connected to the car axle which passed through 
it by means of a flexible coupling. 
were necessary on account of the 


A commutator of large diameter, composed of 184 
bars, is mounted upon the hollow shaft, and is so cross 
connected that one-half of the coils of the armature are 
in series and the two halves of the armature are in 
parallel, so that only two brushes are needed ; these are 


The whole was | 


Wheels 36in. diameter 
size of the armature. 
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Fig. 2—SPERRY CAR MOTOR AND MOUNTING 





The average efficiency of this type was very satisfactory, | placed opposite to each other in a horizontal plane, and 
but the size, weight, and cost of the motor were not satis- | are easy of access even when the car is in motion. 


factory. 





Fig. 8 | 
year 1891, embodying the same principles, but arranged | 
so that the field magnets were presented to the face of 
the armature ring. These motors could be placed upon on the ground that they are more difficult to repair, as 


wheels 33in. diameter, and 
their efficiency was _ in- 
creased. They weighed, 
however, 3000 lb. each, and 
the excessive weight and 


cost of production were 
against their use. The type 
of 1892 was, however, 


arranged for wheels 30in. 
diameter, and weighed only 
2300 Ib. This motor was 
triangular in shape, as shown 
in Fig. 4, the frame being 
of the softest cast steel. The 
three magnet cores are cast 
solid with the frame, and 
are all of the same polarity, 
three consequent poles are 
therefore produced, making 
the motor a six-polemachine. 
The armature is 2lin. dia- 
meter, and runs at a speed 
of 120 revolutions per minute 
when developing 20-horse 
power; it has-a steel core 
upon which are mounted 
ninety-two separate and in- 
dependent coils. These coils 
are well insulated. Each 
coil consists of sixteen turns 
of wire wound in the grooves 
previously alluded to, so that 
they are protected mag- 
netically. 

The hollow armature shaft 
is 6in. diameter internally, 
and the car axle is 4in. dia- 
meter, the axle-box can there- 
fore rise or fall lin. The 
frame is of soft cast steel, and 
is made in two halves, the 
upper, half being supported by 
the truck, and the lower half 
hinged to the upper, so that 


A second design was brought out during the 





Fig. 4a Fig. 9 


I have heard objections raised to the gearless motors 
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Fig. 13 
Diagram representing Two Arc Lighters and Switchboard 


Dynamo 


it can be easily swung down when a car is run over the; the car wheels must be removed, but I am assured that 
pit for inspection. The lower half is cast without an | this does not occur in practice, as if it is necessary to re- 
opening of any kind up to the centre of the axles; the | move the armature, the lower half of the casing can be 
motor is therefore waterproof, and can be run through | removed, and the car body raised, the upper half of the 
water or slush without injury. | 





! casing and the upper half of the motor which are carried 





a as 
on the truck frame remain, and the armature itself can 
be rolled out without removing the wheels. 

A new type has been brought out this year, and is also 
exhibited; it developes 85-horse power, and with cay 
wheels of 830in. diameter, makes about 112 revolutions 
per minute, for a speed of ten miles per hour. The 
general design is similar to that shown in Fig. 4, The 
three field coils are of course series wound. To obtain 
the maximum torque at starting, the armature core has 
Pacinotti teeth, and each winding consists of three turns 
of flat copper ribbon, arranged in a line edgewise in the 
grooves of the core. The hollow armature shaft has a 
double driving lever keyed upon it at one end, and this 
drives a similar double lever keyed upon the car axle 
through two pairs of loose jointed levers, as shown in 
Fig. 4a. This allows free play for the car axle, and 
lessens the jars upon the motor, which is entirely carried 
upon the truck, the axle being free to rise and fall inside 
the hollow armature shaft. 


Cuicaco, JULY 107TH, 1893, 

In my article published upon page 58, I described 
various types of motors for electric street cars. The 
majority of those cars were fitted with a pair of motors, one 
motor for each truck axle, but in many cases the engineers 
of the lines prefer to adopt one single motor of sutticient 
power to do the whole work. At the first glance, the 
argument that two motors are better than one appears 
deserving of attention; because if one breaks down the 
car can still be worked. But I find that in most cases 
the car driver is quite unable to tell whether one or both 
of his motors are damaged in case of accident, and does 
not attempt to find out; but if the car will not start 
when he switches current on, he immediately concludes 
that both motors are out of order and awaits the arriya] 
of a second car, which has to push his car home.’ This 
being the case, it would seem that there is reason for 
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Section of Hammond-Williams Compound Engine—(See p. 146) 


preferring in some cases to employ only a single motor. 
The Sperry Electric Railway Company of Cleveland, 
Ohio, take the latter view of the question, and I shall 
now describe the type of motor which is exhibited at their 
stand in the Electricity Building. 

Fig. 1 is taken from a photograph of a complete truck, 
ready for the car body to be put upon it; and Fig. 2 
shows a plan and end view of a similar truck, with the 
main dimensions given. It will be seen that the gauge is 
4ft. 8iin., and the diameter of the wheels 30in. 

The journals are required to fit the bearings specified, 
and the dimensions are the same for trucks of wider 
gauge. The diameter of the sectioned portions of the axle 
must not be over 0°00lin. smaller, or over 0°003in. larger, 
than specified. The position and size of the keyways 
and collars is to be exact within 0°Olin. The following 
table gives the weights of the principal parts in pounds, 
and the sizes in inches :— 


Weight of motor without gears, housing, or 


couplings... ... 1974 
Weight of spool... ... 125 
Weight of armature ... 667 
Weight of coupling ... Kit Sa ies es a 
ee ee 17 
Weight of gear housing .. ... ... ... « 240 
Weight of pinion shaft ... 0. 0. 1. we. 16 
Weight of upper field 345 
Weight of lower field sk aée ash 442 
Number of teeth in gear... 2. 0.0... 45 
Number of teethin pinion ... ... ... ... 12 
Pitch diameter of gear ‘ 21°49 
Pitch diameter of pinion ... 5°73 
Speed reduction... ... . 3°75 © 


The principal points in view in designing this type of 





motor appear to have been, to elastically support a single 
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motor, and to so connect it to the axles of the car that 
while, on the one hand, its torque is delivered to them, 
vet on the other hand the jar, vibration, and hammering | 
of the axles are absolutely prevented from reaching back 
to the motor. It is unquestionable that if a motor can 
be so protected, its life will be much longer than that of 
one which receives all the vibrations due to bad rail joints, 
and to railroad crossings, which are so common in this 
country. Iam informed that this type of motor has now 
been in satisfactory use upon very heavy grades for the | 
last two years, and that it has been found possible to do 
more work with this type upon 
steep inclines than with double 
motor cars. Ithas been proved 
by years of experience that to 
insure long life and least wear 
and tear of the road bed, the 
rolling part of the car, including 
wheel and axle, should be as 
light as ossible, and should be 
burdened with as little as 
possible of the weight of the 
motor. It has been found 
necessary to increase the weight 
of the rails to a very large ex- 
tent, in order to withstand the 
heavy hammering action when 
the motor is directly borne upon 
the axle itself, until in many 
cases the street tracks are 
heavier than the railroad lines. 
The motor itself is illustrated 
in Fig. 8, and the armature is 
a Gramme ring with Pacinotti 
teeth. The fieldis produced by two field coils producing the 
same polarity in their cores, so that there are also two con- | 
sequent poles, and the field has really four poles. The | 
armature is completely closed in when running, and the | 
top half of this cast steel box can be raised up on hinges, 
and the armature can be examined from the floor of the | 


car. The field magnets are series wound, and the arma- | 











THOMSON-HOUSTON REGULATOR 


ture is cross connected, so that only two carbon brushes 
are required, and these are placed as seen in Fig. 3. 
The commutator bars are of hard copper, of the form 
shown in Fig. 4, and drawn up into position by the 
usual type of conical clutches; the bars are lin. deep. 
Each motor is calculated to give 40-horse power, but will 
in certain cases develope 50-horse power for a short 
period. The whole weight of the motor is carried upon 
two cross bars attached to the frame of the truck through 


“Encineen” 





THOMSON-HOUSTON WALL CONTROLLER 


india-rubber blocks. This arrangement is very important, 
as the total weight of the complete motor is 2000 1b. ~ The 
armature shaft is at right angles to the car axles, and 
each end of the shaft is provided with a clutch, of the 
form shown in Fig. 5. 

The short part of the shaft at each erid-of the comping 
is provided with a bevel pinion, which gears into a large 
bevel wheel keyed upon the car axles. Both axlés~are 
thus driven at once, and the connection between the 
motor and the car axles is quite flexible. The only weight 
directly supported upon the axles is the bevel gearing and 


| 
| 


~~ of the casing, the rest of the casing being supported 
y the cross-frames of the truck itself, while still allowing 
side play to the axles. 

Iam assured that by connecting one motor to both 
axles in this way a pull upon the draw-bar is obtained 


| which exceeds by 11 per cent. that obtainable with two 


motors when using the same number of watts; this is 
explained by the greater efficiency of the larger motor, 
and by the less liability to slip when all four wheels are 
connected together. _One other point worth noting is 
that it is said to be very difficult to obtain two motors so 
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ARMATURE OF THOMSON-HOUSTON ARC LIGHTER 


exactly alike as to give precisely the same turning effect 
to all the wheels. The idea of the makers appears to be 


that the employment of this arrangement has a somewhat 
similar effect to that obtained by using coupling-rods upon 
locomotives. 


"ExaigeeR” 





PLUG SWITCH BOARD 


Fig. 5jista separate view of the exterior of the coupling 
with the bevel pinion upon its shaft, which is moved out 
of the centre line, and Fig. 6 shows the bevel gearing 


| with the cast iron case, which is kept full of oil when 
| working. The controller is placed upon the platform of 





the car, and contains the necessary resistance coils. 
Only three wires pass from this resistance-box to the 
motor, so that the connections are very simple. 

As some persons have objected to the use of bevel 
gear, and suggested that in its use there was a consider- 
able loss of efficiency, the makers had special tests very 
carefully made, and from curves which were shown me 
of the plotted results, it appears that the efficiency of the 
bevel gears at all powers tested from starting to 60-horse 
power was only 1°74 per cent. less than that of the spur 
gear, and this small difference was attributed to the fact 
that the teeth of the bevel gear had not been dressed, 
while those of the spur gear had. 

One section of the immense exhibit of the General 
Electric Company in the Electricity Building is occupied 
by the Thomson-Houston plant. The central portion of 
the space is sunk lower than the floor, and a very fine 
motor of the Edison type is installed there. This 
arrangement is shown in Fig. 7. This is a shunt-wound 
bipolar machine of 150 kilowatt power, and fed with 
current at 220 volts potential from the power plant in the 
Machinery Hall. The cores of the magnets and yoke 
are of wrought iron, the pole pieces of cast iron, and a 
zine casting is placed between the pole pieces and the 
bed-plate to dimirish loss from a stray field. At each 
side of the yoke is fixed a slate slab, and the main switch, 
of the usual knife-edge Edison type, is fixed upon the 
front slab. The armature is of the usual Edison drum 
type, and the commutator is specially massive. Six 
carbon brushes, each 2}in. wide by jin. thick, are used at 
each side, and the current is carried to the brushes by 
very massive copper bars. Lubrication of the bearings 
is effected solely by means of loose rings rolling round in 
a bath of oil. The armature spindle is coupled direct to 
a long shaft which runs under the floor of. the exhibition 
space, and this shaft is provided with various pulleys, each 
one of which is fitted with a friction clutch made by the 


Webster Manufacturing Company of Chicago. Each 
of the clutches is controlled by a hand wheel upon a 
vertical spindle passing through the floor. 

The switch-board for this large motor is not shown in 
Fig. 7, but consists of slate panels carrying heavy 
switches and resistance coils. The connections are 
shown in diagram Fig. 8. The current from the 
Machinery Hall is brought in at C, and at starting the 
two double-brake switches 8S} are closed. This allows 
current to flow from C through § and along F M to the 
field magnets of the motor, returning along F M?, and 
through the regulating resistance RR. This has such 
a low resistance that it has very little effect while in 
circuit with the field alone. As yet the armature circuit 
is not closed; but as soon as the field is properly excited, 
the switches T T! are also closed. Current now passes 
to the armature through SR and RR, the former’ being 
an adjustable starting resistance, which can be gradually 
taken out of circuit as the motor takes up its load.. The 
resistance coils are made of galvanised iron wire, wound 
upon spools covered with asbestos. The coils upon the 
regulating resistance are placed far apart, while those 
upon the starting coils are closer together. The normal 
speed of the motor is 365 revolutions per minute, but the 
speed can be regulated 25 revolutions, either up or down. 
The average load in the Exhibition requires 400 ampéres 
of current, but at full load the machine would take 786°5 
ampéres. Ordinary Edison ampéremeters are used on 
the board of the form shown in Fig. 9. A is a heavy coil 





of copper bar, the central line of which forms part of a 
circle. The light iron core B is wrapped with iron wire 
to different diameters, and actuates the pointer of the 
instrument. The copper coil is, of course, in the line 
circuit. The machines which are driven are of the 
Thomson-Houston arc-light type, illustrated in Fig. 10. 
It is unnecessary to describe in detail the design of these 
dynamos. Suffice it to say that the armature is 
approximately spherical, and has three windings, con- 
nected together at their inner end, ass shown in Fig. 11. 
The other ends are brought 
out through the tubular 
spindle and connected to 
the three-part commutator, 
provided with two sets of 
two brushes each. The 
relative position of these 
brushes is automatically 
regulated by means of the 
magnet seen on the left of 
the machine, and shown 
separately in Fig.12. This 
magnet controls a lever, 
causing movement of the 
brushes. 





The small round case seen 
in the middle of the machine 
near the top is a short-circuit- 
ing switch for the armature. 
The machine is brought up 
to its normal speed, while 
the armature is short-circuit- 
ed, and the circuit is thus 
opened. Fig. 13 is a diagram 
representing two of the arc 
lighters, with switchboard 
and necessary apparatus. 
D Dare the dynamos, and 
A A regulators, such as Fig. 
12; the wall-controller is so- 
called because it is fixed 
upon the wall near at hand, 
and it is shown “séparately 
in Fig. 14. It consists of 
two solenoids, acting upon 
cores and across-bar. When 

the armature is in its lowest position it makes 

a contact, and puts a resistance in circuit consisting of 
| three fine carbon pencils, each inside a separate glass 
| tube. If, however, the current becomes stronger, the 
| 





LIGHTNING ARRESTER 





solenoids attract the cores and break the lower circuit, 
allowing the whole current to pass through the regulator, 
so moving the brushes on the commutator and keeping 
the current constant. The contact in the wall-controller 
is continually being made and broken, and <the brushes 
upon the commutator take up positions corresponding to 
the number of are lamps in circuit at the time. From 
the.wall-controller the circuit runs_to an ampéremeter 
jack or, as we should call it, contact plug, and thence to 
the plug switchboard shown upon the diagram, Fig. 18, 
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ELECTRICAL MACHINERY AT THE CHICAGO EXHIBITION 
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Fig. 1O—THOMSON-HOUSTON ARC LIGHT MACHINE 
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and also separately in Fig. 15. By means of the plug, 
any circuit can be worked from any dynamo. Some of 
the plugs are provided with insulated flexible cords, and 
in this way it is easy to distribute the lighting. Two 
fifty-lighters are at one side of the stand, and a thirty-five, 
twenty-five, eighteen, twelve, six, and four lighters at the 
other side. All these machines except the last three are 
used for the lighting in the building itself. It is usual to 
allow 50 volts for every arc light—45 volts being for the 
are itself, and 5 volts for loss upon the line circuit between 
the lamps. Lightning arresters of the type shown in 
Fig. 16 are placed upon all the circuits; the are which is 
formed between the horns of the apparatus is repelled by 
the magnet below and so broken. 

In my letter which appeared in THE ENGINEER of the 
5th inst., descriptive of the power station of the intra- 
mural electric railway, reference is made to the 
Hammond-Williams compound vertical engine, and an 
engraving of it given on page 116. The engraving on 
page 142 is a vertical section through the low-pressure 
cylinder of the engine, and explains itself. 








THE KINTA VALLEY RAILWAY AND THE 
PERAK TIN MINES. 


Tue advent of the railway in parts of the world where the use 
of steam for any purpose is comparatively unknown, is always 
an ‘“epoch-making” event. Still more is this case when, 
as in some Eastern countries, the transition is not from 
the well-kept road, but from the jungle path to the iron 
way. About two months ago the first section of a line, 
which will not merely revolutionise the carrying traffic of 
an important Malay state, but considerably affect the trade 
in its chief product—tin—was opened by the Governor of 
the Straits Settlements. Some particulars, both of the line 
itself and of the industry it will mainly help to forward, 
may be of interest. 

Although tin is found to a large extent in Cornwall, and to 
a more limited degree in Spain, France, Finland, Greenland, 
Sweden, and both North and South America, as well as China 
and Australia, the assertion made in McCulloch’s “ Diction- 

of Commerce,” “that the most extensive and probably 
richest tin deposit in the world” exists in the Malay 
Peninsula and its neighbouring islands, may be accepted 
as a statement of fact. The stanniferous area is estimated 
to have an extreme length of 1200 miles, and few portions of 
Malaya are destitute of indications that the metal exists 
beneath the surface. Singularly enough, the whole product 
as yet met with consists of alluvial ore, known as “stream 
tin,” and is obtained by simply washing the soil after the 
superincumbent layer of clay or gravel has been removed. 
The generally accurate authority above quoted makes the 
somewhat misleading remark that “no attempt has hitherto 
been made at regular mining, or obtaining the ore from its 
rocky matrix ;” misleading because as yet such matrices 
remain undiscovered, although natives occasionally aver that 
they have seen large lumps thus procured. As the local 
Governments have offered a fair reward for any information 
as to the existence of reefs, it seems hardly probable that the 
Malays, who prefer to make money in any way rather than 
by hard work, would have ; 
neglected such a chance. Fig. 
Practically speaking, at all 
events, the tin of the coun- 
try is derived exclusively 
from tin sand. 

Certain portions of the 
Peninsula are naturally 
more productive than 
others, and Perak, or the 
“ Silver State ’’ — why so 
named is a mystery, as no 
silver has been found there 
stands at the head in this 





respect. The annexed 
sketch map will show its 
position. 


The richest district of the 
State lies a little to the east- 
ward of the right branch 
of the Perak River—known 
as the Kinta River —the 
Kinta district occupying 
the southern half of the 
entire area. 

The great industry which, 
as above said, the new 
railway is chiefly designed 
to serve, is carried on in a similar way throughout the 
country, so that a description of the methods pursued 
in Perak applies to Malayan mining generally. It 
must not, however, be supposed that the Malays are the 
miners of the place. A few “‘ ancestral mines,” 7.e., mines 
which have been worked by their fathers and forbears, are 
indeed in Malayan hands. But the great majority of the 
working class in the Peninsula—as, indeed, everywhere else, 
if they can get a footing—are Chinese. Untiring in his 
toil, sober, to be relied on if well treated, and willing to work 
for wages on which anyone else would starve, while his 
chief vices—gambling and opium-smoking—are only in- 
dulged in when the day’s toil is completed, Ah-sin and his 
friends are the pioneers of the Eastern world. It is usually 
agreed that the miners shall receive a share of the profits 
made by each mine, the small sums paid them meanwhile 
being treated as advances from the amount finally due. 

Let us see how the Chinaman sets about opening a mine. 
It seldom happens that the would-be tin-digger is a man of 
means. He therefore goes to some richer friend, who agrees 
to advance the necessary money upon condition that the 
metal obtained is sold to him exclusively, and that all the 
tools, food, opium, and anything else required is bought from 
him. We assume that the digger has obtained a yearly 
licence, but if not, he can, for a small fee, get the ground he 
proposes to work surveyed and staked out, and upon payment 
of adollar be entitled to work it for twelve calendar months. 
These preliminaries settled, the next question is plant. It is 
very simple. Firstly, a number of changkols, or native hoes, 
must be obtained, according to the number of men it is pro- 
nae toemploy. This serviceable tool becomes, in Eastern 

ands, the equivalent of spade, hoe, and rake—to say nothing 
of its uses as a weapon of offence. The next articles to be 
got are a.sufficient number of bakols and ragas, or baskets, 
The ordinary earth-carrying basket is known by the former 
name, but the three varieties used only in mines by the latter. 

















They are, as will be seen, spoon-shaped, with two handles, 
and are made of an open-worked sort of wicker, so as to act 
as a sieve when lifting stones or dirt out of the mine. When 
the tin-bearing stratum is actually reached a sort of wooden 
spade is used in place of the chankol to work up the sand. 
The next necessity is to provide wooden planking to build the 
waterways, as without water no mine is workable. The 
stream thus obtained turns a rudely-made undershot water- 
wheel 4ft. to 5ft. in diameter, and about the same in width. 


FIG. 2 
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A sprocket wheel on the axle serves to work the well-known 
Chinese pump, familiar to all who have visited exhibi- 
tions or museums. It resembles our old man-of-war 
chain pump, but the pistons are square instead of round. 
When used at the angle shown in the drawing, these work in 
a three-sided trough, passing over another sprocket wheel 
placed at its foot. For more perpendicular work the trough 
is closed, and thus becomes a four-sided pi The trough 
passes through a water-tight box in the wheel sluice, into 
which it empties its contents; and as it is always at work, it 
effects the end in view well enough. 


PUMP TRUNK 











SPROCKET WHEEL 
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~ From 10ft, to 12ft. of ‘‘ overkurden’”’ is the average that 
has to be removed before the karang or tin-bearing drift is 
reached, and water usually appears at about this depth. 
Assuming the vein to be satisfactory, and the pit kept well 
drained, the coolies load their ragas with the tin sand, gravel, 
and soil, of which the drift consists, and convey it up planks 
to the edge of the pit. The baskets are either carried singly 
or from a bamboo yoke in pairs, and the drift is then thrown 
into the head race. The sluice-box is frequently made of a 
tree split lengthwise and hollowed out. Small dams are 
placed at intervals in the race to retain the rich dirt which 
is again and again re-washed, until only the biji or “tin 
seed ’’ remains. 

To smelt the biji, two forms of furnace are employed. 





FIG.S 


One in use by the Malays is supplied with a blast from two 
upright cylinders. It is of the form shown in Figs 5 & 6, and is 
built of clay. The Chinese smelting furnace differs from it 
slightly in shape,and being supported on three legs is vulgarly 
known as the Sam Kak Miao, or “ three-legged cat.” It 





derives its blast from a square wooden box, in which slides a 
feather piston usually worked by a boy squatted on the 
ground. It is not, however, invariably placed in the position 
shown. The melted metal pours from the furnace direct 
into the mould, not more than one slab for shoe of tin, asa 
rule, being cast at the same time. The shape of the slab is 





——— 
shown below—Fig. 7. The slabs are piled in a hut, until g 
sufficient number have accumu. 

FIG.7 lated to freight a good-sized boat 

—. when they are despatched to head. 


a 
—_—s quarters. 
Such in brief is a ge 

sketch of native tin sins 4 
Expenses have, of course, to be incurred in building attap huts 
for the coolies and staff, and in obtaining sufficient pro- 
visions. Riots often occur if the commissariat is not wel] 
looked after, as also on the six-monthly or annual settlin, 
days, should the coolies imagine they have been cheated a 
their just rights. In the main, however, the work is peace. 
ully carried on, and many who began as day-labourers have 
become rich men. Europeans have gone to this district 
and have sent out quantities of costly machinery for the 
tin mining, dressing, and smelting. They have, however 
failed, chiefly because that which will pay on the very 
economical system of working adopted as described, wij] 
not pay under European systems with a numerous and 
expensive staff and costly machinery. The pay to native 
labourers is exceedingly small, and it will only be by a very 
careful study of the whole of the conditions and ‘circum. 
stances on the spot that really profitable working will be 
possible to Europeans by Western methods, even now that 
transport will be improved. 

We give an illustration of the mining village of Gossing 
the headquarters of the Kinta tin mining industry. A view 
of the mines themselves at the same place, looking from the 
bluff upon which the foreign houses are situated, is very 
similar in appearance, the buildings covering the pits being 
of the same character. The pits occupy a large portion of the 
level basin, surrounded on the west and north sides by hills, and 
on the south by rising ground, from which the views are taken, 

The miners are keenly alive to the advantages of rapid and 
cheap transport, and the project of a railway which could 
connect the principal Kinta mines with the capital—Taiping 
—on the one hand, and Teluk Anson, the port of Lower 
Kinta, on the other, was eagerly welcomed. 

The superintendent of the latter district, Mr. Noel Denison 
threw himself heart and soul into the enterprise, and, largely 
owing to his efforts, the surveys for the line were at last 
sanctioned. It does not detract from the credit due to the 
British resident of Perak to say that Mr. Denison made the 








fig . 9. 
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question peculiarly his own. For some time it was doubtful 
whether Teluk Anson would be chosen as the port, but this 
was at length decided on, and the first section of the line— 
from Teluk Anson to Tapah—was opened in May last. 

The following sketch map gives a general idea of the trace. 
The line already built and under construction extends, firstly, 
from Teluk Anson, crossing the River Bidor to Tapah, this 
being the section recently opened. Thence it proceeds to 
Kota Bharu, whence it extends to Batu Gajah, the principal 
settlement in Kinta, and the seat of the distant magistracy 
and collectorship. 

From Batu Gajah it goes to Ipoh, an important mining 
town, and is eventually to be carried vid Kuala Kangsa to 
Taiping, the capital of the State. Taiping has already a 
short line of rail to Port Weld, which is the nearest port to 
Penang, and the outlet for Northern Perak. Batu Gajah will 
at present be the station for Goping, but before long a line 
will probably connect the two places, they being only eleven 
miles ep The entire line from Ipoh to Teluk Anson is to 
be finished by August, 1894. Among the specimens of credit- 
able engineering work on the section just opened is the Bidu 
Bridge. It cost 107,591 dols., and is an iron lattice girder 
bridge of four 100ft. spans, and two short spans of 25ft. each. 
The total length between abutments is 579ft. 3in. The first 
cylinder was pitched on 1st July, 1891, and the work was 
completed by December, 1892. Considering that only native 
workmen and labourers were available, the speed of con- 
struction and the thorough way in which it has been carried 
out is most creditable to Mr. Law, who superintended it, and 
the other officials concerned. The carriages of the little line 
—first and third—are, it is needless to say, constructed for 
the climate, and give as much air space as is possible. The 
line, though light, is sufficiently substantial. With a produc- 
tive region to open up, and with native opinion well disposed 
to it, a fair measure of success should attend its future history. 











THE Wemyss Bay RalLway.—With the commencement of the 
present month the Wemyss Bay Railway Company ceased to have 
a separate existence, the line having been acquired by the Cale- 
donian Railway Company, by which it has been operated since its 
formation. The line, which was opened for traffic in 1863, leaves 
the Caledonian branch between Glasgow and Greenock at a point 
a little to the east of the latter town, and after rising to a consider- 
able elevation, strikes inland and southward, afterwards curving to 
the west till it reaches the coast at Wemyss Bay-—the total length 
being 10} miles, The Caledonian Company has always held a large 
amount of stock in the railway, which naturally forms a by of its 
system, and during the present Parliamentary session a Bill for its 
absorption was introduced, and passed as an unopposed measure, 
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RAILWAY MATTERS. 


Tue completion of the London and Bedford widening 
f the Midland Railway is —_ vem rapidly, and the commence- 
pte has been made with the Elstree and Ampthill tunnels. 


Tue Red Hill Tunnel on the Midland Railway, and the 
bridge over the Trent, for the pu of widening the line, are 
completed, and will, it is expected, be opened for traffic during the 
current half-year. 


Mr. ArtHuR TraNnaH has been appointed treasurer of 
the North-Eastern Railway Company, vice the late Mr. John 
Edward eee Mr. Tranah was at one time assistant secretary 
of the Newcastle and Carlisle Railway, now amalgamated with the 
North-Eastern Railway. 


TE London and North-Western accounts for the half- 
year ending June 30th last, show a balance sufficient to admit of a 
dividend at the rate of 5} per cent. per annum on its consolidated 
stock. The dividend for each of the three half-years ending 
June have been: for 1891, £6} per cent. per annum ; 1892, £53 ; 
1893, £54. 


Messrs. Parry and Srory, the engineers for the Dore 
and Chinley Railway, report that the works upon the Dore and 
Chinley line have made good progress during the past half-year, 
and are now rapidly approaching completion. The permanent way 
bas been laid to the extent of two-thirds and partly ballasted, and 
there is every probability that the line will be ready for goods 
traffic in the ensuing autumn. 


Tue feature of the half-year’s working of the Midland 
Railway has been the diminution in the company’s mineral traffic, 
due to bad trade, to the exceptionally warm spring, and to the 
more active competition of other coal fields induced by exception- 
ally low sea freights, particularly in South of England markets. 
At the present time the disturbed state of the coal trade through- 
out the Midland district causes serious anxiety to the directors. 


THe train mileage on the North London Railway 
during the past half-year made by the rolling stock of the North 
London Company was 915,630, and of goods and mineral trains 
137,056, making a total train mileage of 1,052,686 miles. Besides 
this, the trains of other companies ran 158,221 train miles of the 
North London Company’s lines, the total length of which is 17 
miles, but the company works over 98 miles of foreign lines. The 
total of locomotive power during the period was £49,151. 


TrnveERs will shortly be required for the construction 
of the Upper Weardale Railway, towards which the shareholders 
of the North-Eastern Railway Company have authorised the 
directors to subscribe £40,000. The plans are nearly finished. 
Such a line will be of immense benefit to the lead-mining industry 
in West Durham, and there are supplies of ironstone which cannot 
now be profitably worked, because of the heavy cost of carriage to 
the smelting furnaces, as they have to be carried long distances by 
cart. 


AccorDING to the report of the North-Eastern Railway 
Company for the past half-year, the cost of locomotive power was 
£536,045; the cost of the maintenance of ways and works, 
£248,122 ; and the cost of carriage and wagon repairs, £269,018. 
The total train mileage was 12,954,679, and the total cost for the 
running expenses, including coal, &c., for locomotive power, was 
£354,568. Coal and coke alone cost £129,488 17s. Of the train 
mileage already mentioned 7,096,131 were of goods and mineral 
trains. 


AccorbInG to the report of the directors of the Midland 
Railway, which will be presented to-day, fifty-five miles of road 
have, during the last half-year, been relaid with steel rails, six 
miles re-sleepered with creosoted sleepers, and the cost charged to 
revenue. Mr. Donald, the engineering chief, reports that the 
Chapel Town branch will be ready for mineral traffic immediately, 
and that the widening between the line of Sharnbrook and Oakley, 
——— completes the four lines of rails between Rushton and 

edford, 


THE report of the Belfast and Northern Counties Rail- 
way for the past half-year shows that the rolling stock of the com- 
pany made during that period a train mileage of 651,726 miles, of 
this 221,340 was of pond pp minerals. The total cost for loco- 
motive power in same time was £20,276 19s., of this coal cost 
+7760 15s,, the total running expenses being £14,501 14s. The 
cost of repairs and renewals of locomotives in the same time was 
£5392 15s. The cost of repairs and renewals of carriages and 
wagons in the same time was £7370 7s. 


AccorpDING to the Scientific American, a flat car costs 
about 380 dols., a flat bottom-coal car 475 dols., a gondola drop- 
bottom 500 dols., a double-hopper bottom coke car 540 dols., a box 
car 600dols., a stock car 550 dols., a fruit car—ventilated—700 dols., 
and a refrigerator car 800dols. A four-wheeled caboose costs 
550 dols., and an eight-wheeled one 700dols. The prices given on 
the above cars include power brakes and vertical plane couplers. 
A 50ft. mail and baggage car costs 3500 dols., a second-class coach 
4800 dols., a first-class coach 5500 dols., while a first-class Pullman 
car costs 15,000 dols, 


THE inauguration of the new metropolitan service in 
Paris of the Chemin de Fer du Nord was marked last week by an 
accident, in which no fewer than sixty persons were more or less 
seriously injured. This service is in connection with the Petite 
Ceinture, which has been united with the Northern line at 
La Chapelle-Saint-Denis. The works at this junction have taken 
several months to complete, and involved the construction of 
bridges and other work without interfering with the traffic upon 
the main line. Trains, therefore, can now start from the Gare du 
Nord, and at La Chapelle-Saint-Denis they run down a gradient, 
under the new bridge, on to the Petite Ceinture. These new 
facilities have allowed of the service upon the Ceinture being much 
improved. Instead of trains running, as formerly, at intervals of 
a quarter of an hour, they run now every ten minutes, and the 
circuit of Paris is made in 1 hour 39 minutes, as against two hours. 
This increased speed, however, can only be attained by shortening 
the times of stoppage at each station, and in a circular recently 
issued by the company the public are requested to get in and out 
of the carriages as quickly as possible, as is done upon the Metro- 
politan in London. Unfortunately a bad beginni has been 
made through an accident, which, - Fil happily resulting in no 
loss of life, has yet made a very profound impression upon the 
public. One of the Northern trains had left the Menilmontant 
Station at half-past five in the evening, and a few minutes after 
wards entered the tunnel under the Pére-la-Chaise Cemetery. 
This tunnel is 1000m, in length, and at the opposite end is the 
Charonne Station. At about 300m. from the mouth of the tunnel, 
the vee brake, with which the train was fitted, suddenly 
broke, and the train immediately came to a standstill. Itis stated 
that the guard searched in his van for something with which to 
make a signal, but there was not a flag or a lamp to be found. In 
the meantime, the train following, belonging to the Western 
Company, entered the tunnel, and the engine driver was unable to 
see the rear light of the train ahead until it was too late to avoid 
a collision, e Northern train was thrown completely off the 
line. The guard’s van was smashed to pieces, and all the carriages 
Were more or less damaged. Some of the carriages of the 
Western train, which was, happily, néarly empty, were also thrown 
off the rails. The passengers were seized with a helpless panic, 
and while in the tunnel were almost mad with fright. It was 
several hours before the line could be cleared. 





NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales correspond to an annual rate of 21:9 
per 1000 of their aggregate population. In Preston it was 34:1, 
and in Croydon, 14°8. 


In London 2570 births, and 1715 deaths were registered 
last week. Allowing for increase of population, the births were 
nineteen and the deaths thirty-six below the average numbers in 
the corresponding weeks of the last ten years. The annual death- 
rate per 1 from all causes, which had been 22-9, 22°5, and 21 in 
the preceding three weeks, further fell last week to 20°8. 


AccorDING to a paper on the density of sulphurous 
anhydride, its compressibility and expansion in the proximity of 
normal conditions, by M. A. Leduc, the density of sulphurous 
acid under normal conditions has been found to lie between 2°2638 
and 2°2641. The coefficient of expansion between 0 deg. and 20 
deg. was, at normal pressure, 0°003963, and at a pressure of 
334 mm., 0°003787. 


Tue total production of pig iron in the United States 
in the first half of 1893, according to the statistics of the American 
Iron and Steel Association, was 4,562,913 gross tons, against 
4,387,317 tons in the second half of 1892, an increase of 175,601 
tons, but a decrease of 206,765 tons as compared with the produc- 
tion for the first half of 1892, which amounted to 4,769, The 

roduction of Bessemer pig iron in the first half of 1893 was the 
argest half-yearly production in the history of the country, 
amounting to 2,374,890 gross tons, against 2,189,696 tons in the 
second half of 1892, and 2,254,345 tons in the first half. There was 
a total decrease in stocks of pig iron on the market at the close of 
June last as compared with the end of December, 1892, of 
43,215 tons. 


Proressors BarToui anp Strracciati have brought their 
eight years’ work on the specific heat of water to a close by 
reducing the values chininal wi the nitrogen thermometer as a 
standard to the scale of the hydrogen thermometer. The corrected 
formula for the quantity of heat necessary to raise the temperature 
of 1 gramme of water from Odeg. to tdeg. C., where ¢ is less 
than + 31, as given in the Rendiconti of the Reale Instituto 
Lombardo, is 

100688072 —- 278 x 10-672 — 205 x 10~8¢3 + 25,375 

x 1071744 - 26 x 1071075, 
This formula, obtained by eight different methods and several 
thousand determinations, appears capable of serving as a reliable 
basis for calorimetrical questions. 


Seconpary batteries have for two or three years 
constantly provided the subject of expensive litigations in the 
American Law Courts, and several decisions have been given, some 
ae sap soe 2 on the Faure patent dated January, 1882, as 
limi y a disclaimer. Recently another case was settled by a 
judgment given by Judge Coxe, in the United States Circuit 
Court for the Southern district of New York. Briefly the decision, 
which is in favour of the Julien Electric Company, terminates the 
existence of the American patent on the ground that it is for the 
same invention as that described in Faure’s French and Spanish 
patent specification, the latter of which was granted in June ’8] 
for a term of ten years. It expired in June, 1891, and a renewal 
for the possible term of twenty years was refused in March, 1892. 


Srx samples of ice obtained from London depéts and 
restaurants have been subjected to chemical and bacteriological 
analysis in the Lancet laboratory. The outcome of the inquiry is 
stated as follows:—‘‘(1) By far the greater proportion of ice 
supplied in London is natural—generally Norwegian. Of the 
gga procured, only one had been produced artificially, and 
this specimen gave indifferent results on chemical analysis, but 
results of an eminently satisfactory kind in the light of bacterio- 
logical inquiry, practically no development of colonies of 
organisms taking place on culture. (2) Two out of five specimens 
of ice imported into this country from Norway, whilst yielding a 
satisfactory chemical analysis, were decidedly bad according to 
bacteriological examination, the number of colonies of organisms 
counted on culture varying from 400 to 700 per cubic centimetre 
of the melted ice. (3) Three out of five specimens of imported 
ice, though furnishing no condemnatory evidence on chemical 
examination, yielded bacteriological results such as might under 
certain circumstances give rise to — though they may be 
regarded as of fairly good quality.” It is, therefore, urged that 
ice for table use should always be produced by the artificial freezing 
of freshly-distilled or sterilised water. 


A paper on the distribution of the intensity of gravita- 
tion on the surface of the glube, by M. Defforges, has been sub- 
mitted to the judgment of the Paris Academy of Sciences by the 
Minister of War. It contains a summary of the observations of the 
value of g at thirty-five stations, twenty-six determinations having 
been made with the ‘‘ reversible invertible” pendulum invented by 
Commander Defforges, which eliminates the error due to the 
sliding of the knife edges. In this pendulum a displacement of 
the centre of gravity takes the place of the interchange of knife 
edges, and the influence of curvature and of any dissymmetry 
in the action of theairis avoided. In the list of values enumerated, 
extending from Spitzbergen to Scotland, England, France, Corsica, 
and Algiers, there are certain anomalies which cannot be explained 
by supposed inaccuracies of observation and reduction. Clairaut’s 
law, true in general, is almost everywhere masked by these 
anomalies. On the littorals of the various seas, gravitation presents 
slight anomalies, which according to Nature are constant on the 
same coast, and characteristic of it. The islands show a consider- 
able excess of gravitational force. On the continents the reverse 
obtains, and the defect appears to grow with the altitude and the 
distance from the sea. As the real surface of the ellipsoid, accord- 
ing to Clarke, does not depart from the theoretical surface by more 
than 18°4ft. from the Shetlands to the Mediterranean, the dis- 
crepancies cannot be attributed to irregularities in the figure of 
the earth, but must probably be accounted for on geological 
grounds, 


Tue Russian engineer Melnikoff writes from Odessa to 
the Smithsonian Institution, says the Philadelphia Evening 
Telegraph, describing the ruins of an ancient canal discovered in 
the Crimea, which he regards as one of the wonders of the world. 
At each end of the western side there was a lofty castle, the ruins 
of which remain to this day, the cubical contents exceeding 
750,000 m. A part of these stones, as well as those with which 
the bed of the canal was paved its entire length, were removed 
some time ago to build a town which adjoins. During the Crimean 
war some of the stones remaining were utilised in the construction 
of hospitals for the wounded soldiers, which structures are still 
standing. Along the banks of the canal there were at least six 
towers, but what purpose they served, unless for defence, is 
uncertain. There was also a high wall, which extended its entire 
length. At an equal distance from each end there was a gigantic 
fortress, built in the form of a square and covering a space of 
32,400 square metres. The canal is as straight as an arrow its 
entire length, except at this point, where it forms three sides of a 
square about the fortress. Here there was a smaller canal on the 
outer side, which may have provided greater security. One of 
the gateways of the fortress is still partially preserved, and 
through it passes a dilapidated road. The canal was built by 
Assande I., of Bosporus, in the seventh century B.C., and is nine 
kilometres long. ention is made of this in the writings of Pliny 
and Strabo. It passes by the modern town of Perekop, and is not 
far from the Greel: city of Neapolis, Its width on the bottom was 
about 5 m. and its depth 10m, Whether it served formerly as a 
great fortification or not, it certainly contained water enough to 





sail ships of considerable burden, 





MISCELLANEA. 


Tue Eastern Telegraph Company give notice that code 
messages can now be accepted for Brazil. 


WE are informed that Mr. Stephen Sellon has joined 
the technical staff of the Electric Construction Company. 


Tue English Manufacturers’ Export Company notifies 
that its offices have been removed to 165, Queen Victoria-street. 


An international agricultural exhibition is being 
arranged at Vienna for 1894, during April, and May, and June. 
It is described as being chiefly intended to foster the production of 
good cheap food. 


THE second annual general meeting of the Incorporated 
Society of Inspectors of Weights and Measures commenced 
yesterday in the Council Chamber of the London County Council, 
continues to-day and will conclude to-morrow with an excursion to 
Clacton-on-Sea on board the Koh-i-Nor. 


Mr. FREDERICK S1ieMENS, of Westminster, announces 
that he has appointed Mr. Emil Biedermann and Mr. Ernest 
William Harvey—both of whom have been engaged many years on 
his technical staff—to succeed the late Mr. John Head as managers 
of his civil engineering business in England and abroad, but not in 
Germany. 

Messrs. Latcu anp BatcHetor, of Hay Mills, near 
Birmingham, have been informed by their agents, Messrs. A. Teste, 
Pickat, Moret, and Cie., of Lyons, France, that they have secured 
an order for 350 tons of their patent rope, which will be in nine 
lengths, and will be spliced together and used for the new towage 
system on the river Rhone. 


A METALLIC pavement is to be tried in Paris. The 
Prefect of the Seine, with the approval of the municipal autho- 
rities, has sanctioned the laying down of an experimental length. 
The site selected for the trial is on the Boulevard of Sebastopol, 
between the Rues de Rivoli and Aubry-le-Boucher and the 
Rue St. Antoine. In the event of the experiment not proving 
satisfactory, the inventor will pay all costs. 

Durine the past seven months, from the Ist January 
to the 31st July inclusive, 10,129 persons have visited the Highgate 
Museum of Sanitary Appliances, which shows that the efforts of 
the Sanitary Authority in establishing this, the first museum of 
its kind in the country, have been appreciated by the public. 
The total number of visitors to the museum since it was opened by 
the Lord Mayor on the 8th December last amounts to 12,989, or 
an average of 64 persons per day. 


Our readers will join us in congratulating Mr. J. Rice, 
carpenter on board the unfortunate battleship Howe, on the 
recognition by the Lords of the Admiralty of the important 
services rendered by him in the floating of that vessel, and 
assisting in superintending the repairs that enabled her to be 
brought from Ferrol to England. We are glad to hear that this 
recognition is accompanied by the award of a special gratuity of 
£100, and a letter expressing their lordships’ commendation. 


THE largest girder ever shipped in one piece in America, 
according to the American Manufacturer, has recently been received 
at the new Broad-street station in Philadelphia, and is quite a 
small thing. “ It is 58ft. lin. long, 10ft. 6in. in height, and rests 
on a plate 2ft. 6in. broad. The Philadelphia Bridge Company, its 
maker, claims that this giant, weighing 110,780 1b., is the heaviest 
and largest steel girder ever turned out complete by any iron 
works in the United States.” When in place over Fifteenth-street 
it will have a clear span of 56ft., and will be 36ft. above the side- 
walk. 

ALL reports concerning trade in the United States are 
that it is very bad indeed. A Dalziel telegram says :—‘‘ There are 
50,000 men out of employment in Chicago, half of whom are 
skilled workmen. In Cincinnati 5000 are out of work, the majority 
of them carpenters. The unemployed in Pittsburg and its suburbs 
number 50,000. Half of these are usually employed at the iron 
and steel works. In San Francisco 5000 men are out of work, and 
in Buffalo 10,000. On the other hand, the mills at Galveston, New 
Orleans, and Atlanta, are running full time with a full complement 
of hands.” 


THERE has been an increasingly hopeful feeling in the 
timber trade generally during the past month, and Messrs. Denny, 
Mott, and Dickson say : ‘‘ Without our being able yet to chronicle 
any important advance in prices, we consider that the general 
tendency is certainly in an upward direction, and that the tone of 
the market is healthier than during many months past. Whether 
the otherwise probable improvement is to be again deferred in 
consequence of strikes or other extraneous troubles, we cannot 
pretend to foresee, but the factors of the situation germane to the 
trade itself seem all of a favourable nature.” 


WE note that Messrs. Price and Co., the contractors 
for the Manchester Ship Canal, are the successful tenderers for the 
construction of the two new docks ordered to be built at Portsmouth 
Dockyard. It will be remembered that work upon two docks on 
the site of those now ordered was begun at the same time as the 
other docks on the extension grounds, but was arrested before much 

rogress had been made. The increased length of the modern 
battleship necessitates a greater length of floor in docks than those 
last constructed, which were 406ft. long, 42ft. deep, with a width of 
entrance of 82ft. It is now decided to make the two new docks 
600ft. long, with a proportionate width to enable them to accommo- 
date the largest battleship yet proposed. The total estimated cost 
of the new docks amounts to £310,000. 


Tue works initiated by the late Metropolitan Board of 
Works, to improve the purity of the water in the river Thames, 
have begun to show satisfactory results. The new works at 
Crossness and Barking, for the precipitation of the sewage of the 
metropolis, have now been in full working order for the last nine 
months ; and during the past year ending June last, no fewer than 
2,007,000 tons of sludge, containing 89 per cent. of moisture, 
which otherwise would have gone into the river, have been inter- 
cepted, taken out to sea by steamers, and deposited twenty miles 
below the Nore, while 10,000 tons of solid matter have been 
recovered, put into destructors, and burned. Mr. M’Dougall, 
chairman of the Main Drainage Committee, had the river trawled 
with a small net last week at Erith, a point fifteen miles higher up 
than fish had been caught for twenty years. The net when drawn 
up was found to contain specimens of whitebait, sturgeon, jelly- 
fish, and shrimps, and this was accepted as a proof of the great 
advance which has been made to secure the complete purity of the 
river. 


A cask arising out of a discussion at a meeting of the 
Heckmondwike Board of Health in January last, was recently 
heard at Leeds Assizes, before Lord Chief Justice Coleridge. The 
plaintiff, Mr. Wm. Benjamin Hutchinson, a consulting and electri- 
cal engineer, complained of language having been uttered by the 
defendant, Mr. Jonas Gill, at a meeting of the Heckmondwike 
Local Board on the 16th January last, which, he contended, 
involved a very grave and most unwarrantable reflection upon the 
personal and professional character of the plaintiff. His Lordship 
appealed to counsel to settle the matter. When he read the 
depositions he was convinced that the words used by defendant 
decidedly and emphatically refer to Mr. Hutcbinson. The best 
thing that could be done was to come to an agreement that the 
plaintiff had been amply vindicated, and that he would leave the 
court with his professional reputation and personal character 
unsullied. A consultation then took place between the counsel 
and their clients, and eventually a verdict for the plaintiff was 





agreed to, the defendant to pay £50 to cover costs. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not wmneere i publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 





COOLING WATER BY AIR CURRENTS. 
(To the Editor of The Engineer.) 

Sir,—We require name of makers of apparatus for cooling water by fan 
forcing air through water falling down a tower in form of spray; 
3000 gallons to be cooled from 70 deg. to 60 deg. Fah. per hour. 

August 9th. J. ES. 


MACHINES FOR BREAKING UP MACADAM ROADS. 
(To the Bditor of The Engineer.) 

Sir,—I wish to collect such information as I can respecting the rise 
and progress of the application of hi to the breaking up of 
— road surfaces, preparatory to re-forming and coating such 
surfaces. 

An inquiry in your columns would probably help me. 

Borough Engineer and Surveyor's Office, ARTHUR E, Couiiys. 

Town Hall, Reading, August 9th. 
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THE BACTERIOLOGICAL PURIFICATION OF SEWAGE. 


Last October we discussed the merits, so far as they 
were then = of Mr. Scott-Moncriff’s system for 
the disposal cf sewage. The plan so devised was 
marked by much ingenuity and scientific acumen. It 





sought to enlist on the side of sewage purification, those 
forces in nature which possess vital energy, and which 
are represented in this instance by the generally abhorred 
army of microbes. We are now learning that these 
micro-organisms are not altogether hostile to the human 
race. Duclaux teaches us that but for these minute 
creatures, mankind would long ago have perished from 
the face of theearth. Unquestionably there are microbes 
which possess the power of propagating a direful class of 
diseases. But these creatures are comparatively rare, 
and the microbes which are beneficial serve to destroy 
them. The non-pathogenic or harmless bacteria are 
not only antagonistic to those that are hurtful, 
but are specially valuable as ‘“‘nature’s scavengers.” 
In a report on the Scott -Moncrieff system by 
Dr. Alexander C. Houston, of Edinburgh, which has 
just been published, the part played by the liquefying 
organisms is described as sufficiently obvious. They 
produce in their growth substances capable of peptonising 
organic matter, and so are able directly or indirectly to 
effect the breaking up of the complex organic bodies con- 
stituting sewage into their simple elements. The part 
played by the non-liquefying bacteria is less obvious, and 
is said to invite a special line of research. The liquefying 
bacteria practically feed on the sewage. Their action 
in peptonising the solid organic matter, has the effect 
of preparing it, by a process resembling that of diges- 
tion, for its final disintegration. Referring again to 
Duclaux, we find him describing these bacteria as 
‘‘almost the only agents of universal hygiene, clearing 
away more quickly than the dogs of Constantinople or 
the wild beasts of the desert the remains of all that has 
had life.” 

Recognising these principles, Mr. Scott-Moncrieff has 
so applied them as to constitute a plan for the bacterio- 
logical treatment of sewage. The special apparatus 
employed was described in our former article on this 
subject, and therefore need not be dwelt upon at length 
on the present occasion. The main feature is that of a 
filter bed, but this is intended to act also in the cultiva- 
tion of the microbes, and is therefore a “ cultivation 
filter-bed.’’ The operation, so far as present information 
extends, is limited to the treatment of the sewage from a 
single house, though we are told that fresh materials for 
investigations are now coming to hand from a town 
where the ‘‘ cultivation filter-beds”’ are at work. These 
later facts will be published as soon as possible. In the 
meantime, Dr. Houston specifies the results which have 
been obtained on a smaller scale at Mr. Scott-Moncrieff’s 
residence at Ashstead, supplemented, however, by some 
brief particulars from Oxshott and Horsham. The 
Ashstead filter-bed is simply 10ft. in length, by 24ft. in 
width, and 8ft.in depth. This receives the entire sewage 
discharge from a household of ten or twelve persons, 
with the exception of the grease, which is held back as 
far as possible by a grease-trap. The filtration is up- 
wards, the liquid rising through a false bottom, and then 
passing through successive layers of flint, coke, and 
gravel, till it reaches the level of the outflow pipe. The 
depth of the filtering material is only about 14in. It 
might be expected that so small a filter would soon 
become choked, and that a nuisance would be created. 
But Dr. Houston states that the reverse of this happens, 
the effluent up to a certain point actually improving in 
quality as time goes on, and the whole process con- 
tinuing to work satisfactorily and uninterruptedly for 
months together. Hence it is argued that inasmuch as 
the solid matters disappear, the process must be some- 
thing more than one of mere mechanical filtration. The 
explanation is given by attributing the result to the 
beneficial action of non-pathogenic micro-organisms, 
which peptonise the organic matter in the sewage, and 
so bring about its purification. 

Much stress is laid on the circumstance that there is 
no apparent sludge. On this point some caution must be 
exercised. The plan has evidently answered admirably 
for a single house, with a dozen occupants ; but it will be 
observed, that even there the grease is kept back. This 
is at least a partial straining of the sewage. Of course 
Mr. Scott-Moncrieff has no dead cats to contend with, or 
old boots, and housemaids’ brushes and cloths. Sewage, 
in towns, is whatever will go down the sewers. At the 
Barking outfall works Mr. Scott-Moncrieff may see a 
terrific trap—devised for all these superfiuities—and the 
straining is a sight to see, or rather to glance at and to 
depart from. Of course the best of microbes will not 
dispose of cats and boots within any reasonable period of 
time. But it will be said that such articles, though they 
call for consideration, do not constitute sludge. That is 
very true, if they are promptly arrested, like the Ash- 
stead grease. Yet there is something else, of an intract- 
able character, which does go into the sludge. We allude 
to the road detritus, and mineral matter from various 
sources ; including iron from the tires of wheels and the 
hoofs of horses. This inorganic stuff forms no part of 
the diet of the micro-organisms. It would be a hard 
matter to peptonise a parcel of ground granite. There 
will be also clay, and all sorts of inorganic particles, 
washed down the gullies by every shower that falls. That 
it is a very important thing to get rid of the solid con- 
stituents of sewage cannot be questioned. To exclude 
these from the sludge will render the latter comparatively 
inoffensive, even perhaps entirely so. But sludge there 
will be, in the case of town sewage, though the Scott- 
Moncrieff system would greatly reduce the quantity, and 
vastly improve the quality. 

That the microbes will do what is required of them as 
destructors of dead organic matter nobody need doubt. 
It will be observed that the micro-organisms, which are 
harmless, deal only with the dead, or they would cease 
to be harmless and would soon destroy the human race. 
The few that are pathogenic do mischief enough, and 
slay their tens of thousands. Of the beneficial bacteria, 
Mr. Scott-Moncrieff: desires to have many. Hence the 
crude sewage is concentrated in his filter bed so as to 
give these micro-organisms what Dr. Houston calls ‘an 
unlimited supply of nutritive material.” For the end in 





view this is perfectly correct. Neither has the principle 
on which Mr. Scott-Moncrieff works been altogether 
ignored by chemists who have devised or proposed pre- 
cipitation processes for the treatment of sewage. Back 
in the days of the Metropolitan Board of Works, their 
chemist, Mr. Dibdin, pointed out that microbes were 
serviceable in dealing with sewage, and Sir Henry Roscoe 
approved the theory. In discussing this matter last 
year, we mentioned that at Ashstead, after the filter bed 
had been in use for some months, it was cleaned out and 
new filtering material was inserted, ‘‘ the result being the 
immediate deterioration of the effluent.” The compara. 
tive deficiency of microbes in the new material would 
account for this effect. It is a singular fact that in 
the downward filtration of water practised by the London 
water companies, it is found that when a filter bed is 
cleansed, it requires a few days to recover its normal 
efficiency. It is difficult to see in what relation the two 
facts stand to each other, but at least there seems to be 
some analogy between them. A subordinate question 
with regard to the action of the bacteria in sewage is 
dealt with by Dr. Houston. Admitting that bacteria pro- 
duce in their growth poisonous substances, it is also 
maintained to be true that these chemical poisons give 
rise to toxic symptoms in strict proportion to the dose, 
so that it is difficult to see how any harm can accrue 
unless the effluent is drunk undiluted and in large 
quantities. These poisonous substances, moreover, are 
unstable in character, and break down readily into their 
elementary and innocuous constituents. 

The smell of the effluent from the filter bed is described 
as being “generally slightly unpleasant,” but never so 
strong as to constitute in any sense a nuisance. The 
clearness of the effluent admitted of pearl type being read 
at a depth of 1°4in. When a filter was newly started, 
the effluent was of a yellowish colour ; later on it became 
grey ; and after a considerable time it carried a small 
amount of brown-coloured flocculent matter. After the 
filter-bed had been in operation for more than two 
months, the contents below the grating level were cleaned 
out, consisting of a dark-coloured and offensive liquid— 
not fairly to be called sludge—which “ was easily dis- 
posed of by digging a trench 5ft. long and about a foot 
deep, and emptying it in with a bucket.” It is added 
that “‘ a few spadesful of dry earth would be sufficient for 
the satisfactory treatment of this liquid matter.” In 
order to “ still further improve the quality of the effluent,” 
Mr. Scott-Moncrieff devised what he has termed “nitrify- 
ing channels,” consisting of half-channel pipes joined 
together with cement and filled with coke. Ultimately, 
Mr. Scott- Moncrieff modified his original plans, by 
duplicating the filter-beds and nitrifying channels, so as 
to allow of their periodic aération. 

On January 28th, in the present year, a nitrifying 
channel 80ft. in length was started, and was filled with 
coke down to within the last 8ft., where coarse gravel 
took its place. The contents of the filter bed were also 
heated to a temperature of between 10 deg. and 18 deg. 
Centigrade, by means of hot water pipes. As had been 
anticipated, the effluent was greatly improved in quality, 
and became remarkably clear. All the experiments 
possess a certain scientific value, and may be expected 
to yield practical results of importance as affecting 
isolated houses, or small groups of dwellings. The 
system may by-and-bye be worked on a larger scale, but 
as yet it scarcely seems applicable for the purpose. We 
have been reviewing the treatment of the sewage flowing 
from a single house. If we go on to consider what would 
be necessary for a place like West Ham, with a popula- 
tion 227,000, or Bristol with 225,000, or Bradford with 
222,000, we may presume that everything done at Ash- 
stead would have to be magnified or multiplied more than 
a thousand times. Reckoning on a liberal water supply, 
the case becomes still more formidable. How long would 
the nitrifying channels have to be? What sort of a 
trench would be wanted once in two months, and how 
many spadesful of dry earth? Let us think of London, 
where a single grain of solid matter in a gallon of sewage 
becomes 10 tons in a day’s flow. Yet, unquestionably, 
Mr. Scott-Moncrieff is throwing great light on a recondite 
part of the sewage question, and is thereby rendering a 
public service. From the small beginning, having the 
nucleus of truth, a great advance may be made in course 
of time. 


HYDROGRAPHICAL SURVEYS. 


In order to give full credence to the results of the 
labour of the naval surveying officers during last year in 
English waters and, by permission of the Admiralty, on 
the Indian and Canadian shores, it is not necessary to 
push our belief so far as to accept the Greek legend that 
the Isle of Delos rose suddenly and unexpectedly from 
the waves of the Zgean. Still, the manner, according to 
the last report of the Hydrographer of the Admiralty, in 
which rocks and shoals were discovered in localities 
which had been recently and very thoroughly surveyed, 
although not altogether trenching on the miraculous, is 
invested with features of special interest and importance 
for the first maritime Power in the world. A very recent 
case in point has just occurred, which will appropriately 
illustrate our remarks. A few weeks ago, while his Majesty 
the Emperor of Russia was cruising in his yacht Tsarevna, 
she ran upon a rock in the Gulf of Finland. There were 
a couple of local pilots on board, who were thoroughly 
acquainted with the intricate ins and outs of the Finnish 
coast and the neighbouring islets. In addition, the whole 
locality had been accurately surveyed, sounded, and 
charted, and yet the accident occurred. It is supposed 
that the rock, or large stone upon which the Tsarevna 
grounded, had been transported to the site, by the break- 
ing up of the ice in the spring. It is stated that the 
collision was sufficiently violent to cause the yacht to 
lose her rudder and part of the stern post. 

It is often considered that once a rock, shoal, or any 
obstruction to navigation, whether natural or artificial, 
is surveyed, noted, and marked accurately on the chart, 
the task is accomplished, and nothing remains in that 
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particular case but for the surveying vessel to up- 
anchor and steam away on another visit of exploration, 
without any further thoughts of the locality just 
abandoned. Were the duties of the naval surveyors 
restricted within such narrow limits, there might 
perhaps not be so very much necessity for the skill, 
experience, ability and patience, which among other 
necessary qualifications may be justly attributed to 
them. It is admitted in the Hydrographer’s report that 
the general progress of surveying uncharted places, sur- 
veying others where the requirements of modern 
navigation demanded more detailed charts, or where 
changes in depth have taken place, has been fair. On the 
other hand, more useful, and in some degree urgent work, 
might have been accomplished had the vessels been 
provided with their full staff of surveying officers. It 
would surely not be difficult in future to ensure to each 
ship its proper complement of skilled and trained officers, 
so that the most might be made of the frequently limited 
time the weather allows for such marine operations. 

As a rule, the Admiralty surveys are undertaken by 
her Majesty’s ships, but hired steamers are sometimes 
pressed into the service, as well as colonial craft, which are 
then temporarily commissioned as English armed vessels. 
Of the nine ships constituting the surveying fleet of last 
year, the tonnage varied from 250 to 1130, the indicated 
horse-power from 200 to 1110, and the crew of officers 
and men from 30 to 152. The smaller vessels, naturally, 
were employed in localities nearer the shores, while the 
Egeria and the Penguin, the largest two of the whole 
fleet, were sent to the Malay Archipelago and the coasts 
of the stormy China seas. In home waters a re-survey 
of Southampton Water on a large scale, rendered 
necessary by changes in depth, was commenced and 
completed from the Royal Pier to Netley, a very 
opportune work, having regard to the present and 
presumably future importance of that great Southern 
English port. The operations on the North Coast of 
Ireland, undertaken with a view of obtaining more 
detailed knowledge of the depth off the coast, so as to 
form a guide in thick weather to shipping approach- 
ing the Irish Channel from seaward, were frequently 
interrupted by foggy and misty weather, and the 
danger of the situation was not lessened by the chance 
of a collision when the ship was anchored for the 
night. One of the results of the survey at Sheerness was 
to point out that there was a decrease in the depth since 
April, 1891, of 3ft. on Shingles Patch in the Duke of Edin- 
burgh Channel. It may be remarked here that the 
gradual but steady growth of this shallow piece in the 
centre of the deep water channel into the Thames is a 
matter gravely affecting the interests of the Port of 
London. It will be a matter of time before it will become 
apparent whether the further growth of the shoal will be 
prevented, or whether the channel will become closed up 
altogether. Carnarvon Bay and the Menai Straits 
generally were very carefully surveyed. Several new 
rocky heads were charted, and it was found that instead 
of 9ft. there were only 4ft. of water in the mid channel of 
the southern entrance to the Strait. It would appear 
that old and somewhat hastily prepared charts were held 
responsible for the fact that during the twenty years 
1872 and 1892, fifty-four vessels have been lost on the 
barren and inhospitable coast of the Island of Anticosti. 
But when the new survey was carried out, it proved that 
the dangers instead of being farther off shore, were not 
so far as charted, and the loss of this large number of 
ships therefore appears to be mainly due to disregard of 
proper precautions when approaching the coast in thick 
weather. 

While surveying the harbours of Pandelemona, and 
Platea, on the West Coast of Greece, the soundings indi- 
cated that several small pinnacle rocks existed which 
were hitherto unknown, and amongst them a dangerous 
rock standing in twenty fathoms, with only 26ft. of water 
over it, was discovered in the fairway off Port Platea. It 
is remarked in the Report: ‘‘ Considering how frequently 
the ships of the Mediterranean Squadron, many of which 
have a draught of over 28ft., have visited these waters, 
it is astonishing that none of them have struck 
it with results which must have been most disastrous.” 
During the last two years a large amount of very 
useful work had been carried out by H.M. ship 
Egeria, which has resulted in the production of some 
excellent charts for British North Borneo, a territory of 
which the coast line was hitherto altogether uncharted. 
In the passage of the Egeria in the South Baquey 
. Channel—that is, between Borneo and a small island 
called Baqui—an entirely unexpected danger was found 
to exist in the middle of the fairway, having only 10ft. of 
water over it. It is some years since steamers have been 
in the habit of using this route, so that the discovery of 
the rock is none too soon. A very remarkable growth of 
land on the East Coast of China attracted the attention of 
the surveyors on board the Penguin, who observed the 
natives busily employed in reclaiming land from the sea 
by building strong retaining walls. The channels dividing 
the mainland from adjoining islands are filling up, and 
the whole coast is gradually advancing into the Pacific. 
In Queensland, India, the New Hebrides, and Canada, 
surveys and soundings were carried out during last year ; 
but no very great dangers to ordinary navigation appear 
to have been encountered. It must not be supposed that, 
when the weather no longer admits of “‘fieldwork”’ and 
the ship is laid up, the officers and staff are idle. Onthe 
contrary, there is plenty of office work to do in plotting 
observations, drawing fair charts, writing sailing direc- 
tions, and abstracting tidal records. 

There can be no doubt whatever that the facilities 
afforded by the employment of steam to vessels, not 
merely as regards mere propulsion, but for steering 
purposes likewise, tempt them to enter into crooked 
channels, small inlets, and narrow passages to a much 
greater extent than formerly, when wind was the only 
motive power they had at their command, and they were 
besides not always sure of that. Hence, the Hydrographer 
very correctly argues, the greater the necessity of frequent 








re-surveys of a more detailed and elaborate character 
than the majority of those which, in the endeavour to 
prove fairly reliable guides for the whole world for sea- 
men, have hitherto been made. Rocks are constantly 
discovered in places even when the survey has been 
apparently of sufficient completeness. The most scep- 
tical of mankind would hardly deny the existence of a 
rock which was discovered by a ship striking against it. 
It may not be altogether an agreeable, but it is a con- 
vincing proof,an argumentum ad hominem, which admits 
of no further comment nor discussion. Seventeen rocks 
were brought to light in this manner in 1892. While 
there is no particular difficulty in accounting for the 
sudden appearance or disappearance of shoals, especially 
when they consist altogether of sand, and are raised or 
lowered, and sometimes dispersed by almost every heavy 
storm; the matter assumes another phase when a rock 
is in question, assuming it always to have been in actual 
existence in the one fixed position. It is evident that if 
a rock, which has up to a certain date been always at a 
certain level, is subsequently found to be 3ft. higher in 
the water than formerly, one of two things must have 
happened — either the rock must have increased in 
height or the water decreased in depth, or both causes 
might have been at work in producing the change. In 
addition to the surveying work carried out by our own 
branch of the service, very useful and important informa- 
tion relating to every part of the globe is supplied from 
the hydrographical departments of foreign nations. It is 
the custom, and one which will be universally recognised 
as self-commendatory, to freely interchange international 
charts, documents, and other sources of information 
relating to hydrography, so as to diminish as much as 
possible the dangers and perils to which those are exposed 
who go down to the sea in ships. 
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MIDLAND RAILWAY WORKS. 


THE capital expenditure on railways is often a good test 
of the activity of the engineering trades, and the Midland 
Railway is one of the lines which has had for a long time a 
very large capital expenditure. In the past and in the 
current half-years the expenditure on capital account—on 
new works, new lines, rolling stock, and similar items—has 
been, and is expected to be, as follows :—Past half-year, 
£1,053,800 ; current half-year, £1,000,000. This expenditure 
is largely on the lines that are open for traffic. In the past 
half-year, £528,459 were spent; and in the current half- 
year, the estimated expenditure is £586,000. The largest 
item in the expenditure for the past half-year was £39,771 
for the widening of the line from St. Albans to Elstree—that 
amount being spent on construction only. Next to this 
expenditure on lines open for traffic, is the sum of £270,225 
spent on lines in course of construction in the past half-year, 
the largest item being that of the Dore and Chinley branch, 
which is now approaching completion, and which claimed 
£171,551 out of the sum last named. The Chapeltown 
branch, the Irchester and Raunds branch, and St. Pancras 
new street and coal lines, and the Oakley to London widen- 
ing, are the four other works on which the balance has been 
spent in not very dissimilar portions. In the current half- 
year, it is estimated that a sum of £234,000 will be needed 
for the works in course of construction. In the past half- 
year, the additional rolling stock cost over £176,280, of which 
nearly one-third was spent on additions to the locomotive 
stock, and £94,000 on new wagons. In the past half-year, 
too, the joint lines, and lines in which the Midland Railway 
has an interest, cost £78,257, the largest sum being claimed 
by the Cheshire lines, £45,000. In the current year, it is 
expected that about £172,000 will be spent on these joint 
lines, but the details are not officially given. The small 
sums needed to make up the details just stated to the amount 
already given as the total expenditure, accomplished and 
expectant, are in the expenditure on the lines and works yet 
in abeyance. It may be stated that after the end of the 
current half-year, there is an estimated amount of £2,713,005 
needed to complete the works for which the Midland Railway 
has power; and as £974,968 out of this is for works not yet 
commenced or in abeyance, it is to be expected that after 
the end of the year the rate at which new capital is being 
spent by the Midland Railway will be checked. During the 
past few years the company has had in construction the 
important and costly Dore and Chinley Railway, and the 
official report on this states that the “ permanent way has 
been laid to the extent of two-thirds and partly ballasted,” 
so that it is anticipated that the works will be ready for 
goods traffic in the autumn. The Midland Railway has had 
of late extension, and after this year less rapid progress with 
works may give what is toit a needful rest, but it is clear that 
there will still be for some time on that line an expenditure 
that will give work for engineers, and that should be accom- 
panied, as some large lines become productive, by larger 
revenue as new streams of traffic are tapped. 


ROADS AND RAILWAYS IN DAMASCUS. 


Communications both by road and rail in this province 
are being improved, and steps have been taken to put into 
some order the previous spasmodic attempts at road making. 
Contrary to the prevailing practice in many parts of Turkey, 
the construction of roads on the main lines of commerce is 
to be carried out before that of secondary and less important 
roads. A certain annual sum is to be allotted to the main- 
tenance of each road as made, whereas formerly roads after 
completion had no more attention paid to them, and conse- 
quently became ruined. The main road to Nebk, Homs, and 
Hamah, is being rapidly pushed forward, and it is hoped that 
about 80 miles of it will be finished by the end of the year. 
The railways in progress from the coast are expected to give 
a great stimulus to business, and it is certain that the export 
trade will largely increase, as the cost of transport to the 
coast will be diminished by two-thirds: but it will be two or 
three years before either of the lines will be completed. The 
construction of the Damascus-Beyrout Railway is difficult, 
and it is not to be carried out on solid lines, which will 
increase the working expenses. Were a tunnel to be built 
in the Lebanon, although the first cost would be much 
greater, the line would have a much better chance of success, 
and the difficulties of the snow been obviated; only a small 
tunnel 500yardslong being contemplated, which leaves the snow 
difficulty untouched. The Haifa-Damascus Railway, which 
has everything in its favour—a partially protected harbour, a 
level country except for about ten miles, and a fertile rich 
district—has been commenced. The Damascus-Hauran 
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Railway is approaching completion. All the earthwork jg 
finished, and Bitty miles of the rails are laid, leaving byt 
fifteen miles to be put in place. Buildings and stations arg 
still incomplete, and will probably not be finished in eight 
months. This railway was decided on to discourage competi. 
tion from Haifa, but this proceeding must cause a heavy logs to 
the company, for until the Damascus-Beyrout railway jg 
made—a period of three or four years—the Hauran line wij] 
not have any goods to carry, and until its connection with 
the sea is made will be useless. The concession provided 
that three tramways should be constructed in Damascus, but 
it is doubtful whether they will be carried out, the difficulty 
of running a tramway through the town being immense on 
account of the narrowness of the streets and the cost of 
expropriation. The British Consul at Damascus observes ag 
to the foregoing: ‘‘ Damascus occupies a very small relative 
position in the world’s markets; its population is exceedingly 
tenacious of its traditions, and utterly disinclined to take 
up modern ideas. It cannot be hoped that any change in 
the character of the people through new and rapid means of 
communication with the outer world will be very easily or 
quickly effected. 


THE UNION IN POWER. 


OnE feature of the gigantic stoppage in the coalfield has 
not attracted the attention it deserves. In most cases g 
friendly arrangement has been made between employer 
and employed to preserve the pit workings from the dangers 
inseparable from disuse. Although no coal is being drawn up 
the shaft, the Union permit a certain number of hands to 
attend to the ponies, the pumping engines, and generally to 
see that the workings are kept in a condition which will 
makethem safe to work in when the dispute is over. That ig 
satisfactory. But it is noteworthy that even here the men 
have the advantage over the masters. Ata good many of the 
Yorkshire pits are large accumulations of coal. The Union 
officials decline to allow these to be removed. There are 
empty wagons waiting to be filled; but the boycotting of 
these coal heaps is effectively carried out. It is not for lack 
of labour. Any number of carters and other workers would 
be only too glad to put their hands to these stocks, but the 
Union officials peremptorily forbid. Here they control both 
those inside and those outside the Union. They hold the 
whip-hand in a very easy way. If the coalowners attempt to 
remove their accumulations, the Union will withdraw the 
men from the workings. It is admitted that the miners, 
having had their wages out of these fuel stacks, cannot 
possibly get any more; but they are forbidden, all the same, 
to help in turning these dead heaps into live cash—not even 
to pay the wages of the miners still working. This is another 
example of the New Unionism, as organised and operated by 
the Miners’ Federation. Capital has never been so stringent 
and far-reaching in its grip upon Labour, as Labour is now, 
in the mining industry, on Capital. Practically, the Union 
is in the gate. No man can pass through except by its con- 
sent, and the whole country, in its work and wages, is in the 
hollow of its hand. 


THE CORINTH CANAL. 


AFTER at least as many attempts as have been made in 
any part of the world to join two seas or waterways bya 
canal, that which unites the Bay of Corinth and the Agean 
Sea has been at last completed and opened with great pomp 
and ceremony. On Saturday last the King of Greece and 
a brilliant assemblage landed at the southern end of the 
canal, and after a speech, in which credit was given to 
General Turr, to whom has been reserved the honour of 
completing a work commenced by Roman Emperors, and 
after complimentary remarks concerning M. Matsas, the 
Greek engineer of the work, he and his party proceeded 
on board the Sphacteria through the canal, amidst the cheer- 
ing of multitudes and the firing of salutes. On reaching 
Port Poseidonia on the Corinthian Gulf, further ceremonials 
were observed, and the whole of those concerned, including 
the Ministers, M. Matsas, General Turr, the diplomatic 
body and others, took part. In a procession through the 
canal her Majesty’s dispatch vessel Surprise, the cruisers 
Fearless and Scout, and the gunboat Sandfly were con- 
spicuous objects, and formed the rear. A description of the 
works was given in THE ENGINEER of the 8th of October, 
1886, and notices of the progress of the work have appeared 
subsequently from time to time. 
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THE irrigation works which have been carried out in 

India by the British Government afford a most brilliant 

testimony to the skill and resources of the engineer. No 

engineering work that has been accomplished in any part 
of the world, either in ancient or modern times, can show 
such a magnificent record of useful works carried out 
under such difficult surroundings and having such bene- 
ficial results. The history of these works has recently 
been very graphically told by an unprejudiced observer, 
and their effect described from an outsider’s point of 
view. Mr. Deakin, who was Minister of Water Supply 
in Victoria for several years, and who had previously 
visited and reported on the irrigation works in Egypt, 
Italy, and the United States, about two years ago made a 
tour through India for the purpose of inspecting the 
irrigation system of that country, and communicated the 
result of his inspection in a series of articles which ap- 
peared in the Australian newspapers. These are now 
published in a collected form. The statistics relating to 
the income and expenditure on the State canals and 
irrigation works have also recently been published by the 

Indian Government. We have also been favoured with 

a copy of a lecture on the irrigation canals in Bengal, by 

Mr. Odling, the chief-engineer to the Irrigation Depart- 

ment. 

The vast importance of the Indian irrigation system 
may be gathered from the fact that the irrigated land 
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covers 80 million acres, a quantity equal to two-thirds of 
the irrigated land of the rest of the wor. d, six times as much 
as that in Egypt, and four times as great as that in the 
United States ; and that during the last forty years over 
£33,000,000 have been raised on loan and expended in 
irrigating 9,275,102 acres. From the Government returns 
it is shown that not only have these works proved of 
immense benefit to the country, but that they have also 
been remunerative. The works undertaken by the British 
Government are divided into “ productive works,” which 
when undertaken are expected to yield 4 per cent. on the 
outlay within ten years after completion ; and ‘ protec- 
tive works,” which are undertaken in order to protect 
districts from famine, more or less, regardless of the 
return they will yield. , 

On productive works the capital outlay has been about 
954 millions, taking the rupee at its full value of 2s.; 
upon which a net return of 4°81 per cent. is derived. 
This includes the outlay upon Canals, which are as yet 
unproductive—owing to the works being incomplete. The 
return from some of the works gives very high results. 
Out of thirty-five productive irrigation canals, fifteen 
yield over 4 per cent. on the capital outlay ; ranging from 
40:9 per cent. in the case of the Canvary system in 
Madras, to 4°5 per cent. for the Agra Canal, in the North- 
west Provinces. 

From the protective works the average return is as yet 
only 0°79 per cent. The Swat River in the Punjab is, 
however, an exception—yielding a return of 4°25 per cent.; 
and some of the works are not yet completed. The policy 
which dictated these works, and which was the outcome 
of the report of the Famine Commission in 1880, did not 
contemplate a productive expenditure. Taking all the 
purely irrigation works for which capital and revenue 
accounts are kept, and including the figures relating to 
the older irrigation schemes, the net revenue is equivalent 
toa return of 5°69 per cent. on the capital outlay. The 
principal crops grown on the irrigated land are rice, 
wheat, sugar cane, cotton, barley, and indigo; the esti- 
mated value of the crops in 1890-91 being 244 million 
pounds; the produce for one year being thus nearly 
equal to the whole of the outlay incurred on the works. 

The navigation works, on which nearly two millions 
have been expended, are not directly remunerative. In 
only one case, the Calcutta and Eastern canals, does the 
revenue exceed the working expenses. These works, 
however, are considered to have very largely benefited 
the parts of the country through which they pass. 

India depends almost entirely on agriculture, and the 
success of this in many parts depends on irrigation. When 
the farming relies only on the rainfall, there are frequent 
failures of crops, and these failures involve terrible 
hardships and calamities. In some parts of Bengal the 
population is denser than in any other part of the world, 
and when famine overtakes these districts the loss of life 
is very great. The real mission then of irrigation is to so 
prevent suffering and save life. The works already 
carried out have saved the lives of millions who would 
otherwise have perished. The recurrence of times of 
famine has been constant, and spread throughout every 
presidency. Each famine has led to the inauguration of 
some new scheme of irrigation. The famine of 1837 in 
Bengal induced the preparation for the Ganges Canal; 
that of 1859 in the North-west Provinces determined the 
Government to undertake the extensive works which have 
since been accomplished there. The terrible famines 
which lasted for three years, in 1876-77-78, resulted in 
the death of six million natives, although the Govern- 
ment expended 11 millions of pounds in relief. So 
terrible are the effects of these famines, not only in their 
immediate, but in their after effects, that if the rule of 
this country over India had resulted in nothing else than 
the irrigation works, it would fully have justified our 
occupation. 

Irrigation has, however, conferred other benefits than 
that of preventing suffering and of saving the life of the 
ordinary native cultivator of the soil. 

In the Punjab canals have been constructed through 
waste lands, which have thus become capable of cultiva- 
tion, and have attracted immigrants from the over- 
crowded districts. 

The country west of the Sutlej, at Fazilka, was barren 
and desolate until the construction of the Lower Sohag 
Canal, since which fifty villages have been created with 
over 60,000 acres of watered land amongst them. The 
annual value of the crops grown on two of the smaller 
schemes is estimated at upwards of £300,000 a year, 
reaped from a country which, a few years before, main- 
tained nothing but a few goats and black sheep. 

Another object of the Punjab schemes was to establish 
& permanent agricultural settlement, which would link 
the fierce and restless inhabitants of the mountain dis- 
tricts to the land, and furnish an object lesson of peace 
and prosperity to the unruly and quarrelsome tribes 
beyond. This object has been to a great extent accom- 
plished. The irrigation engineer has completed what 
the soldier began. As regards this scheme, Mr. Deakin 
remarks that the once bellicose Sikhs, amongst whom, 
fifty years ago, every man was a warrior, have become so 
attached to the soil since the opening of the canals, that 
they no longer furnish even a sufficiency of recruits for 
the native regiments. Despite its situation, the rough 
country to be covered, the obstacles to be surmounted, 
the apparently untamable nature of the population and 
their lawless habits, irrigation has accomplished in the 
Peshawur valley a great economic and social reform; has 
established a guarantee of peace, laying the foundation 
of a moral reform, which the wisest Indian statesmen 
recognise as the only sure foundation for good govern- 
ment. This transformation, however, has not been 
accomplished without sacrifice of life. Many a fine 
young English engineer has succumbed to the fierce 
climate, and the privations of pioneering work in the 
field, in order that the natives may be saved from 
starvation, the resting places of their fever-wasted frames 
being marked by a simple headstone, and notified by a 
line =] the official gazette; and this their only visible 
reward. 


As to the importance of the works accomplished and 
their magnitude, Mr. Deakin remarks that in the con- 
struction and maintenance of the main irrigation works 
in India, the student in hydraulics will look in vain for 
their rival, save in schemes of town water supply. The 
irrigation engineering of the United States he considers 
as child’s play, when measured with that of even the 
least successful of that of the Presidencies. The Italian 
canals, admirably as they are designed, and efficiently as 
they are managed, cannot bear comparison with those of 
India any more than the American. The Cavour Canal 
is the standing example of solid workmanship in Europe. 
Its masonry aqueducts, one of which is 635ft. in length, 
and its syphon at the Sesia 870ft. in length, are regarded 
publicly with admiration. There is no irrigation work in 
Europe which can compare with it in finish or scale of 
construction. But the Cavour is not as large as several 
of the branches of the Ganges Canal, has less than a 
third of its dimensions, and receives at its head little 
more than a third of its supply. The total channelling 
on the Cavour Canal is under 1000 miles, while each of 
the canals from the Ganges has 8000 miles. 

The great Barrage of Egypt, which is perhaps the 
largest single structure of a high type, is surpassed in 
both size and quality by the works of the Punjab, the 
North-west Provinces, and those in Madras. India has 
run the whole gauntlet of irrigation works, and is in- 
comparably superior as an engineering school to any 
country in the world. Every variety of major and minor 
hydraulic structure is to be found somewhere in India, 
almost every river and storage difficulty has been faced, 
all classes of soil worked upon, and the dangers of 
damage in flood or loss in soakage alike experienced. 

The colossal character of the works of the Ganges 
Canal may be realised when it is regarded as an artificial 
river, sometimes carried over what, in the rainy season, 
are large rivers, and at other times dry beds; in other 
places having these rivers carried over the canal, and 


instance of the difficulties met with in its construction, 
the incident relating to the aqueduct which carries it over 
the Kali Wadi, thirty-three miles from its head, may be 
given. This river usually runs in a bed 50ft. wide. In 
the original plans there was an earthen embankment on 
each side, between which ran a channel having a bed width 
of 192ft., this being continued at the same dimensions 
upon a masonry aqueduct of five spans of 35ft. each, 
giving an effective waterway below of 2380ft. These 
dimensions were decided on after a most careful inquiry 
as to the nature of the floods which came down this river 
and the height to which they had been known to rise. 
The best information that could be obtained from native 
sources pointed to a discharge of 10,000 cubic feet per 
second in a very extreme flood, and this was confirmed 
by the marks on a native bridge a century old, which indi- 
cated that a depth of 13ft. was the greatest to be anticipated. 
The work was finished in 1876, and stood for six years. 
In 1884 a flood of 22ft. came down, when the discharge 
amounted to 40,000 to 45,000 cubic feet a second instead 
of the 18,000ft. provided for, and being headed up 3#ft. 
by the aqueduct, tore away one-fourth of it. This was 
temporarily replaced. In 1885, before any permanent 
repairs had been carried out, the river rose again, the 
stream running down a mile wide, and carrying a quantity 
of water estimated at 140,000 cubic feet a second. It 
headed up 13ft. at the aqueduct, waves from 10ft. to 15ft. 
high rushed over the works, the current running at the 
rate of 18}ft.a second, and finally sweeping the whole 
aqueduct away. The structure which has taken its 
place is one of the most magnificent works in India. It 
has a waterway of 21,600ft. It has fifteen arches of 60ft. 
span and 148°7ft. wide. The foundation is composed of 
268 wells sunk 52ft. into the river bed. The main arches 
cover three acres and weigh 80,000 tons, while the main 
portion of the structure weighs 142,000 tons, and carries 
31,400 tons of water. Nearly 4000 workpeople have been 
engaged on it night and day for five years, the total cost 
amounting to £445,700. This is only one out of a great 
number of works of magnitude on this system, which 
represents an outlay of £6,100,000, having 5500 miles of 
channels, and commanding 2,000,000 acres, on which 
crops are raised annually to the value of £4,600,000. 

The dam and weir at Khadak-Vasta, in the province of 
Bombay, stretch across a deep valley for 5136ft. The 
dam is 107ft. high from its foundation, and 99ft. from 
the river bed at the deepest part. Of this structure 3683ft. 
is dam and 1453ft. waste weir, which is 11ft. below the 
crest of the dam. It is built throughout of masonry, and 
is 15ft. wide at the crest. The reservoir is 5} miles 
in extent, and contains 3476 millions of cubic feet of 
water. One canal leading from the reservoir seventy 
miles long, having a bottom width of 23ft. and a depth of 
8ft., supplies the town of Poona with water on its way to 
the rural districts beyond. A second canal eighteen miles 
in length supplies another part of the district, the two 
irrigating 94,000 acres. The dam at Tansa, also in the 
province of Bombay, is a most imposing structure, and 
one of the largest in the world. It consists of a masonry 
wall two miles in length, 117ft. high from its foundations 
in the deepest part, with a breadth at its base of 101ft., 
and at the top of 15ft. It contains eleven million cubic 
feet of masonry. The reservoir holds 1423 million gallons, 
and is for the supply of Bombay. 

As an example of another class of works, those on the 
Sirhind Canal in the Punjab may be quoted. The Sirhind 
Canal rivals even the Ganges system in the magnificence 
of its structures and the greatness of the difficulties which 
have been overcome in its construction. It is remarkable 
also from the fact that the rulers of the native States 
adjacent to it joined with the British Government in the 
cost of its construction, one-third of the outlay having been 

rovided from native sources. The main canal ends near 

oraha, after a course of thirty-nine miles. Below this 
there are 2500 miles of canals and distributaries. The 
great difficulties encountered in this work were in the 
construction of the main canal. The excavation had to 
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land, where the spring level of the water was 14ft. above 
the bed of the canal, and on whose spongy soil great 
masonry works had to be erected in mud and sand. 
These works had to be carried out in a remote, sparsely- 
settled district, where the engineer had to seek for his 
materials, burn his own lime, quarry and transport the 
stone, make his own bricks, and train the natives into 
carpenters, masons, and mechanics, and where the only 
means of removing the immense amount of earth required 
for the excavations was by the labour of men and women 
carrying the material in baskets on their heads. The 
difficulties from water were so great in some places that, 
in order to get the foundations in for the Siswan Saper 
passage, two 12in. centrifugal pumps running day and 
night for more than six months were required to get the 
water under, and then three were required to keep the 
excavation dry. At one place two torrents, the Sugh and 
the Budki, which send down 30,000 cubic feet of water a 
second, had to be carried over the canal. The two beds 
of these torrents were united in one, and are now con- 
veyed over the canal by a bridge 400ft. wide with 
parapets 14ft. high, between which the water rushes in 
floods 9ft. deep. This aqueduct has seven arches of 
81°75ft. each, and cost £125,000. 

Speaking of the men who have designed and carried 
out these magnificent works, Mr. Deakin says that, “‘ Itis 
not too much to say that, after all, the finest product of 
Indian irrigation has been and is the gallant company of 
its engineers. Enormous responsibilities are theirs, and 
they have discharged them with as much courage and as 
much success as their brethren who have stormed the hill 
forts or faced the tremendous odds of battle.” The public 
spirit, incorruptible integrity, and tenderness to the 
natives exhibited by most of the officers is highly credit- 
able to them and their country. So far as can be judged 
by a passing stranger they do their work admirably, and, 
considering the circumstances of the case, inexpen- 
sively also. In India the engineer is a ruler ofmen. To 
im are directed the manifold complaints of irrigation, 
and the appeals in village disputes; into his hand pour 
complaints against his native subordinates, reports of his 
officials and petty contractors and labourers, and the 
thousand-and-one pleas by which all alike seek to make the 
State their prey. Out of the endless tangle of complica- 
tions, dealing with many castes and races, each in its own 
way, and doing rough-and-ready justice as he goes amongst 
his subject people, most of them willing to corrupt and be 
corrupted, the engineer emerges into another atmosphere 
in which it is necessary for him to address himself to the 
task of obtaining the sanction of his superiors at a distance 
to the-repairs and reforms he desires. The excellence of 
the administration upon the canals is as marvellous as 
government in general is marvellous in India; so cum- 
brous does the machinery appear, so foreign to the people 
for whom it is kept in motion, and so burdensome to 
those charged with the control. 

To devise and supervise a great irrigation scheme 
involves gigantic responsibilities. The division of which 
an engineer may have charge embraces the works 
perhaps extending over 1000 miles of canal and 250,000 
acres of irrigated land. The ruler of such a territory is 
more powerful than a native rajah, and has far more 
important duties. He has to keep guard over a river 
which, when under control, is an agent of peaceful 
industry, but which is subtle and treacherous, and which, 
once out of control, is one of the most difficult and 
dangerous enemies that can be encountered. Other 
branches of engineering admit of some latitude, and a 
slight mistake may not cause much difficulty, but the 
fraction of an inch fall in the slope given the water may 
lead to disastrous results. If there is a weak place any- 
where in the works, water is sure to find it out. If the 
smallest spot in an embankment has been scamped or 
neglected, the water will infallibly take advantage of it. 
The river is never the same for many hours together. 
The neglect to open or close the sluices and regulators at 
the proper time may lead to the ruin of the works or 
deficiency of water when most wanted. All the burden 
of the harvest, and sometimes of the lives of thousands, 
rests on the shoulders of the executive engineer. In the 
design of his works he has little reliable data to go on, 
and in carrying them out lacks all the aid to be derived 
from experienced contractors and unlimited plant, which 
is available at home. In place of the navvy and the 
trained mechanic, he has to get his excavations, extend- 
over several hundreds of miles, performed by swarms of 
men and women carrying the earth in small baskets on 
their heads, and his masonry by men sitting on their 
haunches, and thinking themselves well paid with a few 
pence per day. He is far away from the resources avail- 
able in a town, and has to move about accompanied by a 
host of followers, who are required to move his place of 
shelter at night and his necessary equipment. Yet with 
all these drawbacks the engineering works of the Indian 
engineer bear comparison favourably with any in the 
world. 

Although Mr. Deakin’s book does not contain technical 
descriptions of the several works, or give any illustra- 
tions, it is yet a work well worth reading by every 
engineer, whether engaged in irrigation works or not. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CYLINDER CONDENSATION. 


Sir,—Your correspondent ‘‘C. E. B.” has evidently not paid 
sufficient attention to the wording of my letter of June 13th, and 
in the first place I would like to call his attention to the following 
extract :—‘* Now, although I do not doubt that some leakage may 
have taken place past the pistons, I maintain that your corre- 
spondent’s calculations are quite worthless to prove any such 
leakage.” My object in writing the letter was to point out the 
absurdity of building up a theory without sufficient data for a 
foundation. From the data obtained at the trials in question, I 
repeat that no amount of ‘‘ magic” arithmetic will prove aaaey 
that any leakage took place. Your correspondent is so muc 
oceupied in pricking his neighbour's bubbles that he does not 
redlise that he is blowing a big one himself. ‘“C. E. B.” accuses 
me of maintaining that, in the case under consideration, the high- 
pressure cylinder walls absorbed 197,117 foot-pounds of energy per 
pound of steam during the admission period ; and I must again call 
his attention to the wording of my letter which he, by the way, 

uotes :—‘*‘ If the boiler had been supplying dry saturated steam, 
the energy stored up in the walls per pound of steam would have 
been 918,249 — 721,132 = 197,117 foot-pounds.” 

Now, I do not believe for one moment that the steam supplied 
was dry, and I distinctly stated at the end of my letter, that I 
believed the boilers were supplying very wet steam. This was 
evidently the case in the Tartar, but owing to insufficient data, we 
are unable say to what extent the boilers were priming. But even 
supposing that we assume for the moment that no priming took 
place, I hope to be able to convince ‘“‘C. E. B.” that there is no 
absurdity involved in the assumption that the cylinder walls may 
have absorbed 197,117 foot-pounds of energy during the admission 
period. ‘‘C.E. B.’s” first move against this hypothetical cylinder 
condensation is to fire off a Rankine formula—which by the way is 
incorrectly printed—giving the amount of heat ing through an 
iron plate lin. thick. What this has to do with cylinder condensation 
I am at aloss to imagine. Later on he says: ‘* Moreover the walls 
of the high-pressure cylinder are probably more than lin. thick, and 
the extra thickness would reduce the quantity of heat that could 
be returned to the steam during the stroke.” That is to say, the 
thicker the walls the less the condensation. ‘C. E. B.’ > 
perhaps unconsciously, made a very useful discovery, and cylinder 
condensation may be now reduced to the smallest limit by simply 
increasing the thickness of the cylinder walls. 

“C. E. B.” next proceeds to clinch his argument by another 
numerical example, which, like the first, has not the remotest 
connection with cylinder condensation. He calculates the amount 
of energy which the steam in the jacket ought to give to the steam 
in the cylinder during the admission period. What this has to do 
with the amount of heat which can be stored up in the metal of the 
cylinder walls, I again fail to see. If ‘‘C. E. B.’s” theories of cylin- 
der condensation are such a: indicated in his letter, I can quite under- 
stand that he derives much satisfaction in trying to demolish them. 

In the case under consideration a certain amount of fluid was 
delivered from the boiler. How much of this was steam and how 
much water, we do not know, as the quality of the steam was not 
tested, but in the case of the Tartar, at any rate, priming 
occurred to a considerable extent. Hence, at the very beginning, 
we do not know how much energy was delivered to the engine. 
A certain porportion of this energy—how much we do not know— 
would be stored up in the cylinder walls, as heat, during the period 
of admission. In this icular case I do not believe that the 
energy thus stored would amount to 197,117 foot-pounds per pound 
of steam, but there is no absurdity involved in the assumption, as 
“C, E. 5.” seems to imagine. The weight of steam used per revolu- 
tion was 2°115lb. The clearance surface was 12°75 square feet, 
and the extra surface exposed up to the point of cut-off would be 
about 9°1 square feet, making a total of, say, 22 square feet. 

If the boiler had been supplying dry steam, the amount of 
energy stored up in the metal would have been 2°115 x 197,117 
= 416,902 foot-pounds = 540 thermal units per revolution. 540 
thermal units will raise the temperature of 66°3lb. of iron 
72 deg. Fab. 66°3 x 72 x ‘113 = 540. Surface exposed 
= 22 square feet = 3168 square inches; 66°31b. of iron occupy 


252 cubic inches. sie = ‘08in. about. That is to say, it is only 


necessary to assume that the steam on entering the cylinder raised 
the temperature of the walls 72 deg. Fah. for a depth of a little 
over j,in. 

The next point to consider is the amount of heat given away by 
the jacket. Practically the whole of this energy is given up to the 
fluid after cut-off in the high-pressure cylinder. That is to say, 
after the point where “C. E. B.” has measured what he calls the 
energy in the high-pressure cylinder. This amounts to 85 thermal 
units = 65,620 foot- pounds per revolution. The work done 
between the pressures 125°41]b. and 19°4 1b. is, as measu 
approximately from the diagrams, 102,200 foot-pounds per revo- 
lution. The energy in the steam and water in the high-pressure 
cylinder just after the point of cut-off was 1,525,194 foot-pounds 
per revolution. The energy received from the jacket was 65,620 
foot-pounds per revolution. Adding these, and subtracting the 
work done (= 102,200), we ought to have an energy of 1,488,614 
foot-pounds in the intermediate cylinder at the point taken. The 
actual energy is 1,638,329 foct-pounds, showing an apparent gain 
of 149,715 foot-pounds per revolution. ‘‘C, E. B.” maintains 
that the only possible explanation of this is, that the greater 
yd of this gain is due to leakage past the valve, whereas 

is quite possible—although we cannot be certain—that the 
greater part of this gain might have been taken from the 
energy stored up in the intermediate cylinder metal during 
the admission period. A certain proportion of the total energy 
received by the high - pressure cylinder would be stored up 
in the metal during the admission period. This would all be 
given back to the fluid before the latter left the high-pressure 
cylinder, so that the proportion of water present in the high- 
pressure receiver Boe be the same as that of the steam supplied 
from the boiler, with the addition of the proportion liquefied by 
expansion. The fluid would then be admitted to the intermediate- 
pressure cylinder, and a certain proportion of its energy would be 

. Stored up in its walls. ‘*C. E. Be assumes that a greater propor- 
tion of steam would be condensed on the large surface of the 
intermediate-pressure cylinder. This may have been so, but it is 
only an assumption, as we know nothing about the effects of tem- 
perature of steam on condensation; but however that may be, he 
should also have mentioned that the larger intermediate-pressure 
surface would also give back more energy than the smaller 
high-pressure surface. If the steam supplied by the boiler 
had been dry, and the comdensation in the intermediate had 
been the same as the condensation in the high-pressure, we 
should have had stored up in the intermediate cylinder 
walls about 416,900 foot-pounds per revolution, and in order 
to make our energy balance we should have to draw on this 
to the extent of only 149,715 foot-pounds, or rather over one- 
third of the available energy. Whether, under the circumstances, 
this is impossible, I leave your readers to judge. There is also the 
possibility that the condensation in the intermediate may have been 
less than that in the high-pressure, which would of itself account 
for an apparent gain in the intermediate. There is also the ex- 
treme probability that the steam supplied contained a large propor- 
tion of water, the effect of which would be that less energy than 
assumed above would be stored in the walls, but it would probably 
be given up sooner to the wetter steam, and it should be noted 
that when the pressure was 19°4]b., the mixture in the cylinder 
was composed of about three-fourths steam and one fourth water. 
Also a glance at the Iona’s intermediate card will show that in all 
probability re-evaporation would commence long before cut-off. 





Toconclude, if ‘‘C, E. B,” wants to prove lea! in the cases he 
has taken, he should devise some other method than that ex- 
pounded in his letter. I fully agree with him that testing for 
steam tightness is an absolute necessity. I would also like to add 
that the most important test of the quality of the steam should be 
a sine gua non. A reliable steam calorimeter applied to the steam 
pipe, the receivers, and the exhaust pipe, would materially advance 
our knowledge of what takes place in the cylinders, and this 
knowledge would be of particular value to marine engineers at the 
present time, when we are on the eve of quadruple expansion. 

Dundee, July 20th. . R, CUMMINS, 


FRICTION WHEELS. 
Sr1r,—I am pleased to see Mr. Davies’ reply in your issue of 21st 
to my letter of the 4th, but regret that his explanation of the 
formula in question does not make the matter any clearer to me. 


rf 


XD 


I should, therefore, like Mr. Davies or other readers to point out 
where the following is in error— 
Let P = tangential force required for driving. 
1 = force n to press the wheels together. 
= coefficient of friction. 
First, taking wheels without teeth simply pressed together, I 


presume all will agree that P, x f= P .. P, = 7 See Fig. 1. 


Next, taking wheels with the ordinary grooves and teeth. It 
seems to me that what we require is, that the friction at the point 
of contact should equal P, and that, therefore, we have to ascer- 











a 
tain what force P, pressing the wheels together will give this result. 
Let Q be the component of the force P,, normal to the tooth’s 


surface—see Fig. 2—then simply Q x f must equal P, the tangen- 
tial furce required for driving. Bs y - 


But Q= 1, since angle A = ° 
sin 5 2 
” P sin ? 
ced ee a 
sin J 
2 


If, on the other hand, the formula 
C] 6 
7 P(sing x C08 5 x f) 
ee —s 
be correct, how comes it that if the angle @ is made infinitely fine, 
the force P, would equal P; whereas it is evident that if @ should 


——s zero, P, should do the same? N. 
aples, July 31st. 





Sir,—Since reading the letter by Mr. Davies in your issue of the 
21st ult., in reply to that of ‘‘N.” ve friction wheels, the follow- 
ing has occu to me :— 

urning to the article on ‘‘ Wedge Gearing” in Unwin’s ‘‘ Machine 
,” I find there are no special values given for the co- 
efficient of friction yu, so take it 
ye B pyc) to — tan 6, 
ing the angle of re for 
the materials used. But that this 
cannot be correct when using the 
formula therein given, I will en- / 
deavour to show by the aid of 
the accompanying sketch, which 
represents a side of one of the 
wedges, in the same plane as the Pek Sen! VE 
ee at the line of ccntact zx x. a me yi, 

t Q equal the normal re-action | } 

of the side, also let the frictional ane 


resistances be denoted by arrows ae 
q and t, g opposing the force pres- J \ 
sing the wheels together, and ¢ 7 a sr 


opposing the tangential force. In 
constructing the formula, it is as- x 
sumed that gand tare each simul- 

taneously equal to Q yu, so that 

there is a resulting frictional resistance r greater than Qu, which 
is impossible when » = tan 6. Now it appears for similar reasons 
that °15, the value of u for iron on iron, given by Professor Unwin 
for use in his formula for cone friction clutches, is too high ; as 
text books give this to be about the value of tan @ for the same 
material. Perhapssome other reader will givehis views on the above? 

August 3rd. Cc. H. W. 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Sir,—Although I feel that it is useless to continue to discuss 
scientific questions with Mr. Mansel, I feel also that I am entitled 
to the grant of the small share of your valuable space necessary to 
ex his evasions and misrepresentations. 

axwell states that Carnot believed heat to be a substance 
capable of being diffused into other substances, and that he also 
believed that ‘the quantity of heat substance diffused into the 
operative substance is ected by changes of temperature. He 
states that Carnot illustrated this view, by comparing his heat 
substance at a high temperature with water at a high level. 
Water tends to flow from high grounds just as heat tends to flow 
from hot bodies to cold bodies, but the quantity of water is 
unchanged by the fall. Does Mr. Mansel agree that Maxwell has 
correctly described Carnot’s theory of heat? If he does so, does 
he also believe that Carnot’s theory is right? Does Carnot’s 
theory, in his opinion, agree with the accepted theory of the 
present day ? 

Mr. Mansel states that ‘‘ he (z.e., myself) has intruded into the 
problem a fictitious absurdity, which he names ‘heat substance’ 
anda co-ordinate whimsicality ‘heat temperature,’ recognised by 
no one but himself, although on his own showing the most im- 
portant factors of the problem.” How many times have I to reiterate 
that I have demonstrated that heat is not a substance. I have 
never used the expression “‘heat temperature,” and am not 
able to attach any meaning to it, if the principle of the converti- 
bility of heat and work is true. If Carnot’s theory is true, it is of 
course simply an abbreviation for temperature of the heat sub- 
stance. We know that the temperature of bodies can be raised 





— 
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either by placing them in contact with a body at a high 

rature, * by Scag work upon them, and ore therefore jostinnn 
in concluding that operative substances suffer a fall in temperature 
corresponding to the power they expend. We know the effects 
produced by electric and magnetic agents, and know how to brj 
these agents to a state of activity, but we have no knowledge 4 
what either heat, or magnetism, or electricity is. They Were 
intrinsic properties of the earth, before life—whether flipped to 
this earth from the tail of a passing comet, or created jin an 
other way—had any existence. Sir Isaac Newton discovered that 
all bodies, however distant from each other, attract each Other : 
and determined the law of attraction, viz., that it varies directly 
as the product of the masses, and inversely as the square of the 
distance of their centre of gravity. But neither Newton himself 
nor anyone since his time has been—or ever will be—able to ascer. 
tain anything about the nature of the force, 

Notwithstanding his professed admiration for Maxwell, who has 
in his work on ‘‘ Heat” attempted to prove by a cumbrous, round. 
about demonstration that C, Carnot’s function, is equal to 1 


even when Carnot's own theory is rejected, Mr. Mansel affirms 
that C is not equal to + but to . 


think that the dynamic specific heat of water can ibly hay 
anything to do with the value of C? Can Mr, Makes! find ns 
tlaw in the demonstration by which I peo that, in the case of all 
substances which obey the law of Boyle and Marriotte, the value 
of Sv J isindependent of the temperature? If not, Mr, Mansel must 
in common candour admit that Sv J cannot be an element in the 
value of Carnot’s function of the temperature. Even if the value 
of SvJ were dependent on the temperature, it could not form part of 
but might be a function of Carnot’s function of the temperature 
if that function were not itself—as it unquestionably is—an utter 
absurdity. WILLIAM sige 
August 8th. 


Does Mr. Mansel really 





CORRECTION OF NOTE ON CARNOT’S FUNCTION, 
Srtr,—In my letter in last week’s issue, towards the middle, the 
context shows I had quoted Lord Kelvin’s determination of this 
quantity as obtained by Poisson’s equations on gaseous action, and 
then modified by ‘‘ Mayer’s hypothesis.” We have, then, three 
distinct formule :— 
E(S - T) , v E(S - T) t-1 
= eet oe ee ee ae ae a 
oe t+ue 7 7 1+ES 461 + 1, 
The last being the usual form of the “second law of thermo- 
dynamics "—Carnot’s—I regret to see, as printed, this has been 
rendered wholly ridiculous by the introduction of a sign of equality 
between the two parts of the second member of the first formula, 
I am represented as writing see 
stated and shown P V log. ¥ = JH. 


r 


= P V log. when I have 


Then, again, the sign of equality between the two last alterna- 
tive forms has been suppressed, and I am represented as writing 
a= JHEB-T) yy 4-4) 

1+ES 461 + 7,’ 
gether instead of equated. 

Glasgow, August 7th. 


two values multiplied to. 


R,. MANSEL, 





IRON AND STEEL. 

Sir,—In my remarks following Mr. Head’s paper at the 
Middlesbrough meeting of the Institute of Mechanical Engineers, 
I did not say, as you report, that best Yorkshire iron was “always 
reliable, whereas steel was not,” but that it was ‘‘ always the same, 
whereas steel was not.” I think this verbal correction important 
because the word “‘ reliable” is generally applied to the strength 
of a thing, and my remarks did not touch upon strength, they 
touched upon the qualities for resisting abrasion, for case- 
hardening, and for welding. It happens that the same bar of 
best Yorkshire iron combines all these qualities, and therefore the 
smith cannot get wrong in using it; but in steel a different 
grade is required to resist abrasion as satisfactorily as a best iron 
shaft, from the grade which will weld or case-harden at all equal 
to best iron. I doubt if a sound collar could be welded on toa 
steel shaft of a hardness sufficient to run well in a cast iron 
bearing ; but suppose, that by superior workmanship the smith 
could weld a collar on a steel shaft which was hard enough to 
stand the necessary abrasion, then such a shaft would certainly 
not take case-hardening well, and hence two qualities, at least, of 
steel sections would be required in the rack, when one and the 
same quality of iron would serve under all the three conditions, 

J. H, WICKSTEED, 

Well House Foundry, Leeds, August 5th. 





ELECTRO-CH EMICAL EFFECTS DUE TO MAGNETISATION. 
Sir,—In your issue of July 28th—‘‘ Notes and Memoranda’—I 
notice an announcement of a series of investigations carried on by 
Lieut. Geo. O. Squier in the Laboratory of Johns Hopkins Univer- 
sity on the above interesting subject. Iam glad Lieut. Squier has 
undertaken a research in this direction. I think it desirable, how- 
ever, to state that he has not been the first to observe these effects 
of magnetisation. Several years ago I had the privilege of observ- 
ing and investigating these obscure magnetic phenomena in a series 
of researches, the results of which were embodied in a number of 
papers read before the Royal Society, London, under the title of 
a: iesinn chantienl Effects on Magnetising Iron,” Parts I., II., III., 
IV., and which are published in the ‘‘ Proceedings” of the Royal 
Society, 1887, 1888, 1889, and 1892 respectively. 
I think I ought to mention this to prevent any question of 
riority arising, though at the same time I heartily congratulate 
eee Squier on the results he has obtained, and wish him every 
success in his further investigations, THOs. ANDREWS, F.R.S. 
Wortley Ironworks, near Sheffield, August 4th. 





CORROSION OF PROPELLER SHAFTS. 


Sir,—Much correspondence and talk have been gol on for 
some time in engineering circles with regard to the decay of 
propeller shafts, particularly in those parts between the brass 
sleeves or liners inside the stern-tube. Various schemes have 
been tried with more or less success to stop this waste and con- 
sequent destruction of the shafts. My object in writing is not to 
discuss the merits of preventives, but to ask what you think of 
the following cure:— 

A 10in. shaft found to be wasted to Qin. at the end of one of the 
brass sleeves or liners had the sleeves cut off. The shaft was then 
heated at the point where a groove bad been eaten ; it was stove 
up until this part had increased to the original size—of course the 
shaft was then a little shorter. After being turned up and new 
sleeves cast on, the shaft /ooked as good as new, but was it? 

Now, Sir, do you think this good practice or not—and was the 
shaft better or worse from the treatment? Perhaps some of your 
learned readers may enlighten us on the effects produced. By 
inserting these queries in your valuable paper you will greatly 
oblige. SPERO. 

August 7th. 


SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


S1r,—Kindly permit me to note that it being necessary to dock 
the Petrel—described in THE ENGINEER of April 14th—for painting 
after many months’ service, the reversing propeller was then 


opened out, and everything connected with it was found in as good 
order and condition as when she was first floated. The screw con- 
tinues to run very satisfactorily, and the craft can still be inspected 
by appointment. 

Selhurst, 8.E., August 3rd. 


Rosert McGLasson. 


TYHIBITION 


as - Th 


——_— ss se. | 








~- am oe mB aaetT fF 


Ave. 11, 1898. 


THE ENGINEER. 


153 








<< 
So” 


EXHIBITION 


CHICAGO 


ENGINEERS 


) 


., CINCINNATI, 
7 


(For description see page 13 


A. 


J. 


MESSRS. 


MACHINERY AT THE 
FAY AND CO 


WOOD WORKING 








Fig. 4—HEAVY DOUBLE CROSS CUT SAW 





N\ 





vl = de it 
W ri ~ —- 
i, Wn Mi 


Fig. 1—-GAR SILL AND GENERAL SQUARING UP MACHINE 








154 


THE ENGINEER. 





Ava. 11, 1893, 








REFINED METHOD OF MANUFACTURING 
SCREWS. 


For a long course of years photographers have been irritated 
because photographic opticians have been turning out the 
screws of lens mounts with various different threads, so that 
but rarely would a lens made by one optician screw into the 
flange of a lens made by another. This threw upon pur- 
chasers the waste of time and the cost of having adapters 
made, or of buying extra wooden camera fronts to carry 
different flanges, and in either case gave tourist photographers 
the annoyance of ing an additional weight. If one op- 
tician were to claim that all other opticians should adopt his 

ttern of screws, of course he would have no followers among 

is competitors, and opticians did not band together to come 
to some agreement on the matter among themselves. There- 
fore the Photographic Society ten years ago, as a body out- 
side the trade, did useful work, by agreeing as to desirable 
universal screw and other standards, and went farther by 
having a set made, as a guide to those opticians who might 
feel inclined to meet the public requirements. The recom- 
mendations of the Society were met to some extent at home 
and abroad, but practically not in such a general way as to 
abolish the long-standing nuisance. Three or four years ago, 
however, the Photographic Convention took up the matter, 
and appointed a committee to deal with lens standards. This 
committee, under the chairmanship of Mr. A. Haddon, 
worked in harmony with the Photographic Society, and a 
general agreement followed as to what was required. The 
committee also convened an interesting meeting of photo- 
graphic opticians, with the result that a few more of them 
than before began to adopt the standards. The camera- 
screws for attaching the camera to the tripod head have also 
long been made of all kinds of different patterns, and a 
photographer on tour is in a most annoying position when he 
loses such an essential part of his apparatus as the camera- 
screw, knowing that if he sends to the nearest town for 
another, it will almost certainly be of no use for his icu- 
lar instrument. The committee consequently decided also 
upon suitable standards for camera-screws. 

Foremost among opticians in this country, who have 
worked hard to meet the requirements of the public in this 
matter of standard screws, are Messrs. Taylor, Taylor, and 
Hobson, of Leicester, and one member of the » Mr. 
William Taylor, has made the perfecting of screws for fine 
work a personal hobby ; one result of which has been that a 
few days ago he, by invitation, read a paper on the subject 
before the Photographic Society. One improvement made 





Fig. 1 


by him, and which had not been suggested by the committee, 
may be explained by the aid of Fig. 1, which shows a 
standard flange and adapter with arrow marks; and in 
attaching the lens, when the two arrows are made to coin- 
side, the screw will take at once. After the lens is screwed 
home, the two arrows again coincide, and in that position 
the slot for the Waterhouse diaphragms is vertical, so that 
the diap’ s, when inserted, are not liable to fall out, 
which, of old, has sometimes been the case when two or more 
lenses, by a single maker, have been used with one flange. 
Fig. 2 shows the peculiar abrupt commencement of the screw 
thread, and the position of the arrow as applied to female 
screws, also by Messrs. Taylor and Co. 

The screw sizes adopted by the firm are the standards of 
the Photographic Society, and all the screws are made to be 
interchangeable, and to fit each other “‘ nicely and sweetly” 
—as Mr. Taylor put it at the 
meeting—allowing only a possible 
want of perfect fit, amounting to 
but one-thousandth of an inch. 
Mr. Taylor set forth that not one 
person in a hundred knows what 
the term “‘interchangeablescrews” 
involves. For instance, if there 
be fifty lenses with standard male 
screws, 2in. in diameter, and fifty 
flanges with corresponding 2in. 
female screws, these screws may 
be said to be interchangeable when 
any one of the fifty lenses will 
screw into any of the fifty flanges 
without difficulty. There will be 
2500 distinct combinations formed 
in trying all these screws together. 
Now, if only one lens screw be 
large, even to the small extent of 
one-thousandth of on inch on its 
diameter, it will effectually pre- 
vent the attachment of that lens to 
every one of the fifty flanges, which are of normal size. It 
is therefore evident that every male screw must be at least as 
small as the rormal; and in like manner it may be shown 
that every female screw must be at least as large as the 
normal. These are the true conditions of free interchange- 
ability among screws. Now a screw is an exceedingly 
complex form, difficult to fully gauge or measure; and 
opticians, in the past, have not been accustomed to measure 
their screw fittings in any accurate way; indeed, the sizes 
have rarely if ever been defined. 

When speaking of the measuring of screws, Mr. Taylor 
stated that the nominal diameter of a screw is usually the 
full outer diameter of the male screw, and this is easily 
ascertained accurately by means of a micrometer gauge or 
measuring machine. To fulfil the condition of free inter- 
changeability, not alone must this outer diameter of the 





Fig. 2 


its threads, and at their base or root, the screw should be 
everywhere sufficiently small. 

To measure the thread form of a screw, the outer 
diameter is first determined by placing it between the plain 
jaws of the measuring machine, as shown at A in Fig. 3. 





———- Se om 
Fig. 3 


This full diameter of the screw is represented by the height 
of the first thick black line to the right. The depth of thread 
in any place may be measured by providing the little test 
piece shown at D, and on a larger scale below in the di 

Fig. 3. This little hardened steel bar of triangular section 
has its lower edge very slightly rounded, and its measure- 
ment C accurately determined. When placed along and 
between the threads of a screw in the direction shown at D, 
it touches the screw only at the root of the threads, and by 
measuring the diameter of the screw, including the test piece, 
in the manner shown by the figure, it is easy to determine 
the depth of thread, for if we subtract from the measure- 
ment so obtained the constant measure C of the test piece, 
we get @ result, indicated by the shorter thick black line, 
which is less than the full diameter of the screw ~ 4 exactly 
the depth of the thread. With due care and with simple 
appliances these measurements may be made correctly 
Within about one five-thousandth part of an inch, which is 
sufficiently accurate for practical purposes. One easy method 
of measuring the diameter of a screw on the sloping sides 
of its threads is to place a small cylindrical gauge along and 
between the threads, so that it bears only against the sides, 





Fig. 4 


as shown in Fig. 4; the gauge will stand too high if the 
threads are too “fat” as at f, or will stand too low if too 
thin as at¢. If the sloping sides of the thread had been 
sharp at the root, it would have been of the form shown 
at A, Fig. 5, and knowing the diameter of the gauge and the 
angle between the sides of the threads,*trigonometry?can be 
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used to determine where the gauge should stand in relation 
to point P. For practical purposes, after the necessary 
calculations have been once made, Mr. Taylor prefers to 
construct for each = of screw a gauge which will stand, 
say, one-thousandth of an inch above the crests of a perfect 
thread. The use of trigonometry, as stated, is not new; 
the use of small cylindrical gauges had been suggested to 
him by Mr. Barber, of Messrs. Whitworth and Co.’s gauge 
department, but so far as he was aware the application in 
the way he had described was novel. 

At Messrs. Taylor and Co.’s works limit gauges are applied. 
He exhibited the 2in. standard used on the principle of 
a calliper. It had two sides. On one side it was exactly 
2in. between the jaws, and on the other side exactly one- 
thousandth of an inch less. The screw is so made that it 
will pass easily through the jaws on one side of the gauge, 
but will not pass between the jaws on the other side. For 
gauging female screws discs are used—one of them exactly 
the true core diameter of the screw, and the other one- 
thousandth of an inch larger. This is not a laboratory 
experiment, but a process in constant use at the works. The 
brasswork, of course, is prepared by special machine tools. 
The prominent points of the threads upon the screw chasers 
used are abnormally prominent, so that the threads upon 
the lens fittings are abnormally deep; this has the effect of 
making the threads bear only upon their sides when put 
together. Thus there is much less chance of the screws 
sticking fast. Also, the prominent edges of the screw crests 
may be bruised to a considerable extent before the damage 
will extend to the sloping sides, and affect the fit or free 
interchangeability. The American form of thread, which 
has « flat and not a rounded crest, is therefore not so good 
as the English one for lens fittings. 

Mr. Taylor stated that several years ago he had designed 
a chaser—see Fig. 6—in which the chasing tool is itself a 
portion of a screw with only two turns of the thread, pro- 
duced in a screw-cutting lathe, and with a quadrant after- 
wards removed to form two cutting edges, one for male and 
the other for female screws. The chaser is represented 
attached by a bolt to its holder, and in position for cutting a 
male screw. It has the following advantages :—Its thread 
is easily measured by means of the test pieces. The tools 
used in making it are not subject to incurable deterioration 
of form. The circular chaser is easily med by thread- 
ing it on a fixed stud S, as shown at C, and on the face 
of an emery wheel always in the same way, to preserve the 


OO 


original cutting angle until entirely worn away. With 
chaser so easily removed and replaced, there is little tem te 
tion for the workman to neglect the sharpening of the tobl : 
In the course of the discussion on Mr. Taylor's paper at 
the Photographic Society, Mr. T. R. Dallmeyer said that b, 
agreed with every mechanician as to the value of accurace 
of workmanship; but the main thing which he had pre 
tried to arrive at in his own works was the perfect centreing 
of the optical system, combined with accuracy of fit: this 





Fig 6 


was all that was necessary, without going to the extreme 
delicacy of one-thousandth part of an inch. In his own cage 
he had not felt the want of the standards of the Photo. 
graphic Society, because so many thousands of his lenges 
were in the hands of photographers, that the latter when 
they wanted screw fittings of him, almost always asked that 
they should fit such and such other fittings of his own 
manufacture. If, however, he were newly starting in busi. 
ness, he should certainly adopt the standards of the Photo- 
graphic Society. Mr. Taylor deserved great credit for the 
introduction of the arrow-marked flanges and adapters. 
Captain Abney, who was in the chair, remarked that 
hr ery screws were @ great convenience to photographers, 
and that the sooner opticians used the standards of the 
Photographic Society, the better would it be for the public. 








WOODWORK IN MODERN SHIPS—CARPENTERS 
v. JOINERS. 


No scientific frontier between two bellicose or belligerent 
provinces was ever harder to define and uphold, seemingly, 
than the thin and shaky partition which divides, or is sup. 
posed to divide, carpenter-work from joiner-work on board. 
ship. It has been a most fruitful source of disputation, and 
of dissipation of time and temper, in the industrial economy 
of shipyards for years, and on the Clyde especially, where 
many portions of shipwork continue to be made of wood, 
which in most other districts are constructed of iron or steel, 
For several years, in fact, the annoyance and loss to employers 
through these interminable petty disputes have been very 
serious, and in three or four Clyde yards at the present time 
work is being kept back from such causes. The joiners 
in the shipyard at Clydebank struck work some six weeks 

o because certain upper or shade deck planking was 
likely to be given to the ship carpenters. The joiners scored 
for the time being, but the carpenters promptly struck 
work too, and protested against the decision as a curtailment 
of their time-honoured functions. Matters stood thus at the 
beginning of the moa yp Fair holidays, and as far as we are 
aware the position of affairs remains practically unaltered. 
At the shipyard of Messrs. Lobnitz and Co., Renfrew, also, 
on the resumption of business after the holidays, the joiners 
refused to start work pending a settlement of a similar dis- 
pute with the shipwrights. The immediate source of dispute 
in this case is concerned with the laying of a ‘‘sun”’ deck, 
both joiners and shipwrights claiming this particular class of 
work as theirown. The matter was referred to the secretary 
of the respective trade societies, but, so far, no decision in 
the matter has been announced. These cases are instanced 
here mainly because they are recent, if not still pending, but 
they may be taken as typical of the sort of interruptions 
to the progress of shipyard work with which shipbuilders are 
now almost daily made familiar. In face of the annoyance 
which such a state of matters implies, the merits of the 
questions under dispute appear, from an employers’ point of 
view, trivial in the extreme, whatever they may be from the 
trades or craftsmen standpoint. 

The carpenters, generally speaking, contend that they are 
entitled to lay all decks, on the ground that decks being part 
of the fundamental structure of ships, only those who are 
“ shipwrights ’"—in the time-honoured sense—can properly 
do the work. The joiners, on the other hand; maintain that 
the work properly belongs to them, as the material is not 
“ plain” wood, 1.¢., it has to be “worked” or machined 
before being fixed in place. This sort of contention, if upheld 
and carried to its logical issue, would dispossess the carpen- 
ters of deck work altogether, and not only so, but of almost 
all other kinds of woodwork entering into the structure of 
modern vessels. Deck and other planks have all to be sawn 
and rough planed before being brought to and fitted 
in the ship, and only a very small percentage of wood- 
work, such as chocks, rails, &c., is fitted ‘in the rough,” 
and trimmed in situ. It cannot be denied that from 
one point of view the joiners are quite entitled to do 
what they can to widen the scope of their working 
province, even should it prove to be at the expense of their 
already hard-pushed and partly superseded fellow-workmen, 
the shipwrights. Being equal to a much finer class of work, 
they can quite well—especially in this age of machine-tools— 
accomplish the coarser, provided it is not of too arduous @ 
character, or too intimately bound up with the “cunning” 
methods and traditions coming down from the days of wood 
shipbuilding, when the shipwright’s craft was all potent. 
Such heavy and special work as preparing and laying the 
keel-blocks, erecting the staging, preparing and fitting the 
ribands for temporarily binding the frame-work, and 
especially of preparing and fitting the launching ways and 
cradle. All these still belong peculiarly—both by tradition 
and special fitness—to the province of the ship-carpenter. 
Beyond this, however, lies the debatable land where 
superior fitness will inevitably break in to the disturb- 
ance, and often the discomfiture of traditional rights. 


|The directions in which this encroachment from time 


to time asserts itself — especially in yards where good 
feeling does not exist between joiners and carpenters, are 
numberless. Yet the arguments urged for and against are 
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petty almost sagene belief. Thus in the case of wood rails 
on open bulwarks, or on look-out bridges, &., the fixing of 
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game is allowed to belong to the carpenter, but the rounding- 
off or trimming of the edges is part of the work jealously 
ardedas joiner work! Disputes again and again have arisen 
over this trivial question, and in many other matters quite as 
unimportant disputations and delays frequently take place. 
As the easiest, and in the long run the cheapest way out of 
such difficulties, shipbuilding firms have departed from their 
standard practice, and gone in for substituting iron or steel in 
jace of wood for such fittings as rails, skylights, deck- 
ouses, &c. These metal fittings though sometimes less 
sightly than wood, on account of their novelty to the iron 
workers, are equally strong and efficient. With some practice 
in work of this character, the iron worker can soon be relied 
upon to turn out such fittings with all requisite dispatch and 
neatness. The decadence of the ship carpenter’s craft has 
long been a matter of observation, and of some real and much 
sentimental regret, but it is mainly owing to such disputes as 
we are commenting on, that the iron worker will find his 
opportunity to make further inroads on the province of the 
worker in wood, whether carpenter or joiner. The sooner 
both classes of wood workers realise that fact the better it 
will be for their crafts, and for the prosperity of the ship- 
building industry generally. 








ON SOME ENGINEERING IMPROVEMENTS IN 
THE RIVER TEES.* 


Tees Conservancy.—Forty-one years ago the Tees Conservanc 
Commission was constituted by Parliamentary a and too 
over the control of the river Tees, together with the liabilities of 
the then existing Tees Navigation Company. The jurisdiction of 
the Tees Conservancy extends from well defined limits in Tees Bay 
to a point in the river at High Worsall, a distance of twenty-five 
miles from Tees Bay. The area comprised within their jurisdiction 
is about 8000 acres—7500 acres in the estuary, and 500 acres beyond 
the estuary. 

Channel of river.—At one time there were no less than four 
different channels of the river between Middlesbrough and the 
sea ; these channels were so tortuous, varying, and uncertain that 


Scale of Feat 
Feet 1209 500 9 a0 2x0 3000 6000 ~00 9000 11000 19006 19700 
ee 





Morte Bilingrham 


Junction 










‘ . J 
ps OU a PME W PORT 
s 
bh 
© SI ,° 
SS waterPipe S . 
° riage se. ¢ 
OR p, se ° 
z s ‘Re be 4 
| ~. of ~* D if 
4 "5 5 \? \ 
< z AINTON A a QR 
¢ " 
‘i * s N 0 R *% 
° 


“Tue Exonwer” 


several of the leading lights were placed upon rollers so that they 
could be the more easily moved as the main channel shifted. The 
—_ of water on the bar in 1863 was 34ft. at low water of 
ordinary spring tides. At the present time the depth on the bar 
is 20ft. at low water, and a7. at high water. This material 
improvement has been effected by the judicions construction of 
—— walls, by dredging, and by the construction of break- 
waters, 

Training walls.—At present there are about twenty-four miles of 
training walls in the river and estuary. These training walls are 
carried up to about 5ft. above low-water level, and are constructed 
entirely of slag from the local ironworks. The greater part of the 
slag was broken at the ironworks into pieces that could easily be 
handled, loaded there into keels and punts, and cast out by hand 
on the site of the work ; but, wherever the depth permitted, the 
broken slag was dropped from hopper barges to form the founda- 
tions of the walls. Occasionally during the progress of the work 
the sand overlying the clay on the site of the walls was scoured 
away to a depth of 18ft. or 20ft., while in some cases the deposit 
of slag has been continued by keels and hopper barges for a period 
of six weeks before the wall n to show above low water. The 
formation of these walls was in progress for twenty-seven years. 
By the construction of these training walls and the other works 
referred to, the river at low water is now confined in one channel, 
as shown coloured blue on the accompanying plan. 

Breakwaters.—The South Gare breakwater for the protection of 
the entrance to the river was begun in 1863, and took twenty-four 
years to build. It is a Portland cement concrete structure, upon a 
foundation of slag, with slag hearting between the exterior walls 
near the head, where it has an extreme width of 220ft. at the 
level of the roadway. Nearly five million tons of slag and over 
18,000 tons of cement were used in its construction. The whole 
structure is upwards of 24 miles in length. Owing to increased 
scour in the river and other causes, it has been found necessary to 
nar the head of the breakwater by a wave-breaker of concrete 

locks, varying in weight from 300 tons to 40 tons each. For the 
manufacture of the larger concrete blocks, a timber platform was 


* Paper read before the Institution of Mechanical Engineers by Mr. 
Secupe J. Clarke, of Stockton, Engineer to the Tees Conservancy Com- 
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repared on a suitable part of the foreshore, a little above the 
evel of low water. Upon this platform blocks were built in frames, 
and when the concrete was carried about half the height of the 
block, two timber baulks were built into the block ; these baulks 
were laid across the block, with their ends projecting some little 
distance beyond its sides, so that chains for lifting the block 
could be readily attached to the timbers. For depositing these 
blocks two barges were rigidly secured some 20ft. apart by means 
of two heavily trussed timber beams laid across and secured to the 
decks of the craft, one beam forward, the other aft ; these beams 
were also used as lifting beams. When a concrete block had to be 
deposited, the barges were brought to the platform on the early 
flood tide and placed so that the block to be removed lay directly 
underneath the lifting bearns and fairly between the barges. The 
chains attached to the timbers of the concrete block were made 
fast to the lifting beams; and as the tide rose the block thus 
secured was lifted from the platform and carried where required 
between the two barges ; the barges were then moored, the chains 


released, and the block dropped into position. Blocks were also | 


built upon launching ways laid across the deck of a barge: the 
barge so loaded was towed into position, and the blocks launched 
where required. Large masses of concrete were also deposited by 
sinking old and otherwise useless craft filled with concrete. 

Blocks of 60 to 70 tons are now built on launching ways laid 
at the level of the roadway of the breakwater, and are launched 


by screw or hydraulic jacks some two or three months after | 


their manufacture. During stormy weather it has frequently 


happened that a 60-ton block has been washed off its ways and | 


driven by the sea a couple of hundred feet along the roadway 
before being finally washed over the side of the breakwater. 
The glass in the lantern of the lighthouse, 55ft. above the 
level of high-water, has also suffered in stormy weather. The 
North Gare Breakwater has been completed for a length 
of 3330ft., and a return wall formed across r 9 end of the work to 

rotect the slag backing on the harbour side of the breakwater. 


e structure of the breakwater consists of a solid Portland cement | 
concrete wall on the sea face, averaging 12ft. in thickness by | 


26ft. in height. On the harbour face the wall is backed by slag balls 
for an average width of 50ft. The slag balls used for backing 
weigh about 


- slag bogies on cradles, and each ~—— carries a slag ball. The 
loaded bogies are lifted from the barge by means of an overhead 
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MAP ILLUSTRATING IMPROVEMENTS IN THE RIVER TEES 


Titan crane, and placed on rails ; ten or fifteen bogies are formed 
into a train and run to the tip head behind the breakwater. About 
one million tons of slag have so far been used in the construction 
of the breakwater. is work has been temporarily discontinued 
in order that observations may be made of the changes, if any, 
— may take place in the entrance channel or North Gare 
sands, 

Reclamation of foreshore.—The reclamation of the foreshore of 
the river Tees has engaged the attention of the Commission from 
time to time. The total area of the land at present reclaimed from 
the foreshore of the river is about 2400 acres, In 1892 the Com- 
mission obtained Parliamentary powers for a further reclamation 
of the foreshore near Port Clarence and Cargo Fleet; this addi- 
tional reclamation is shown in red on the plan. 

Dredging.—By the combined action of dredging and tidal scour, 
the increased depth now obtained by the former is maintained by 
the latter. Since 1854, about 29 million tons of material have 
been removed by dredging from the bed of the river; nearly the 
whole of this material has been deposited at sea by hopper barges. 
The more recent engineering improvements in the river have been 
the result of increased dredging operations, by means of which 
not only have deep-water berths been formed in the river at Port 
Clarence, where vessels drawing from 15ft. to 21ft. may safely 
lie afloat at low water, but also the navigable channel has been 
considerably widened, deepened, and improved. It is intended 
to construct a channel having a low-water depth varying from 
12ft. at Stockton to 15ft. oh Mbddbeswensh, and maintaining at 
least the latter depth from Middlesbrough to the sea. The total 
length of channel to be thus deepened, widened, and improved 
is about twelve miles ; and the whole of the work in connection 
therewith isin a forward state of progress towards completion. 
During the two years ending October, 1891, the total amount of 
material dredged from the of the river was nearly 3,700,000 
tons. At that time the Commission kept fully ——_ a fleet of 
six powerful ee re namely, five double-ladder dredgers and one 
single-ladder dredger ; also between forty and fifty hopper barges 
carrying from 200 tons to 300 tons each, and nine steam tug boats 
for towing the barges to sea. The shortest distance towed was 





about ten miles; the longest thirty-one miles. The greater. 
of the material removed by dredging consisted of stiff boulder 


tons each, and are brought from the ironworks in | 
barges specially constructed for this purpose ; each barge carries | 
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clay; but no less than 302,000 tons of rock—gypsum with red 
sandstone—were removed by one dredger alone, without the 
aid of any explosives whatever. During the summer months 
dredging operations were carried on by night as well as by day. 
An immense number of old oak tree trunks 60ft. and 70ft. long, 
boulder stones up to 7? tons weight, horns and bones of various 
animals, also some ancient human remains, have been dredged 
from time to time out of the bed of the river. The larger 
dredgers have double ladders working in wells, and are capable 
of excavating to a maximum depth of from 33ft. to 34ft. Their 
principal dimensions are: Length from 125ft. to 140ft., breadth 
34ft. to 344ft., moulded depth 94ft. to 10}ft., length of bucket 
ladder 72ft. to 80ft. As a rule 36 to 40 buckets are placed on each 
ladder; the capacity of each bucket is nine cubic feet; the buckets 
with their links, pins, bushes, &c., are all interchangeable amongst 
the various dredgers. The engines on the dredgers are single- 
cylinder jet-condensing, of from 50-H.P. to 55-H.P.; the pews aa 
are 35in. diameter by 40in. stroke. All the dredgers are fitted 
with steam winches fore and aft, having the usual differential 
| gearing, so that the movement of the dredger may be regulated 
Sth’ Ungibadiontty or transversely. When dredging rock, five or 
six buckets are removed from each ladder, and replaced by heavy 
forged iron or cast steel claws, there being generally about six 
buckets between each pair of claws. For many years cast steel has 
been largely employed in the construction of the working parts of 
the dredgers. e upper and lower tumblers are of steel, cast in 
| one piece ; these castings weigh 23cwt and 35$ cwt. respectively ; the 
backs and mouthpieces of the buckets, also the links, pins, bushes, 
and spur pinions are of cast steel; the tumbler shafts and ladder 
roller-spindles are of forged steel ; the bodies and bottom plates of 
the buckets are of gin. steel plate. The various parts of the 
buckets and attachments are drilled, turned, punched, stamped, 
riveted, and put together at the Commissioners’ workshops. The 
crew of a double-ladder dredger usually consists of nine men, 
namely, one master, one engineman, one fireman, two laddermen, 
three winchmen, and a cook; but while dredging clay, two 
additional men are employed to loosen the clay in the buckets as 
| they pass the level of the deck of thedredger. The hopper barges 
| are built of iron. Their principal dimensions are: Length, about 
90ft.; breadth, 27ft.; depth, 11ft. They have six doors, three on 
| each side, hinged to the keelson; each door is about S4ft. long by 
| 6ft. wide. The doors are raised by hand winches arranged on 
| the after deck of the hopper. Two men are required for each 
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hopper barge. The tugboats used for towing the hopper barges 
are mostly double-engine paddleboats of from 40-horse power to 
60-horse power, and carry a crew of five men, one master, two 
enginemen, one fireman, and one deck hand. So many and so 
varied are the factors affecting the cost of dredging—the nature of 
the material to be removed, the depth of cut which may be made 
by the buckets at each revolution, the depth of the cutting required, 
the exposure of the situation, the length of time tye Beene 
work may be carried on each day without interruption, the distance 
to which the material has to be towed, &c.—that only the most 
general comparison can be made of the cost of dredging at one place 
with the cost of dredging at another. On the Tees alone, the cost 
of some of the dredging done during the year 1891-92 varied from 
4d. to 20°4d. per ton, while the average cost of the whole year's 
dredging was 862d. per ton. During the same period the cost of 
towage varied from 1°65d. to 498d. = ton. The cost of dredging 
here given includes the cost of the disposal of the dredgings, the 
cost of all wages, coals, stores, repairs, chains, tow ropes, &c., for 
dredgers, tugs, and hopper barges; but is exclusive of the first 
cost of the dredgers, tugs, and hopper barges. f 

Lighting of channel.—There are altogether fifteen lights upon 
the nde, & white revolving flash-light in the lighthouse at the 
end of the South Gare Breakwater, visible for a disbance of ten 
miles ; two red leading lights at the fifth buoy, two similar lights 
at the ninth buoy, two green lights, four fixed white lights, one 
occulting white light, two gas buoys, and a pilots’ shelter. Of 
these, the two gas buoys, the pilots’ shelter, and three of the 
beacon lights are supplied with compressed oil gas, each having a 
storage capacity available for six weeks, burning day and night 
poner li vay e application of this illuminant instead of oil is 
now being extended to the whole of the lights on the river, with 
the exception of the south breakwater light, and the fifth buoy 
leading fights. The gas is manufactured by the Commission at 
their Graving Dock Works at Cargo Fleet, near Middlesbrough. A 
barge carrying two large welded storeholders, having a total storage 
capacity of cubic feet, is specially reserved for the —_ of 
refilling the cylinders of the various lights ; these storeholders are 
cheraee at the gasworks with a pressure of ten atmospheres, and 
towed from light to light as occasion requires ; the pressure in the 
storeholders is sufficient to recharge the cylinders of the lights by 
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simply connecting them through a flexible pipe. ‘The barge con- 
ena Se storeholders is kept always afloat with the storeholders 
fully charged 

Moorings.—There are altogether about a hundred mooring 
buoys in the river and estuary, the property of the Commission, 
besides some forty mooring dolphins. e more recent mooring 
buoys are made of mild steel plates, with cast steel crossheads 
and nuts, and forged steel spindles and shackles ; they are 8ft. 
diameter by 9ft. long. Both the ebb and flood buoys in a berth 
are secured by a 3in. stud chain, shackled to three bridle-chains 
which lead from three piles placed in the form of a triangle ; these 
piles are driven well below the surface of the river bed. 

Results of improvements.—As some indication of the develop- 
ment of the river, it may be of interest to note that the largest 
cargo shipped from Middlesbrough Dock in 1864 was 708 tons. 
The largest in 1891 was 5000 tons, while in 1892 a vessel with 
6500 tons deadweight cargo left the river. Briefly it may be stated 
that by the energy, enterprise, and forethought of the Tees Con- 
servancy Commission, an ex and dangerous estuary has been 
converted into a safe and commodious harbour of refuge; a 
shallow, wandering, and uncertain river has been converted into a 
safe navigable waterway ; and a large tract of waste and useless 
foreshore has been reclaimed, and made available for profitable 
and useful purposes. 








ELECTRIC ROCK DRILLING MACHINERY 
THE CARLIN HOW 
CLEVELAND.* 


IRONSTONE mining in Cleveland has now extended over a period 
of forty years, during the whole of which the writer has been con- 
nected and conversant with its p SS. 

Mining by hand labour.—Hand labour has been the general 
custom ; and during the first five-and-twenty years, when skilled 
men were scarce and new comers had to learn the work, it was 
usual for a skilled miner to take a novice as an underhand with 
him, to break up and fill the stone, paying him a datal wage vary- 
ing from 3s. 6d. to 4s. per shift. These underhands were known 
amongst the miners as ‘“‘hagmen.” The skill of the miner being 
exercised in getting as much stone with as few holes and as little 
powder as possible, the holes are drilled of a three-cornered 
section, by the miner giving the drill a slight turn between each 
blow of the hammer ; they vary from 34ft. to 44ft. in depth, 
depending upon the backs or natural vertical cleavages in the 
stone. To drill a hole ee requires about half an hour of steady 
work ; the powder used is about 6 oz. per ton of stone, and the 
usual price of getting from 10d. to 1s. per ton. Gradually, as the 
supply of skilled men overtook the demand, the two miners in each 
place shared the work and money between them, each man making 
4s, 6d. to 5s. 6d. per shift. 

Hand ratchet drill.—During the last few months, hand drills 
made to revolve by a ratchet have been introduced, the work being 
divided between the skilled miner and the filler. These drills 
yw good results in cases where machines are not available ; 

ut the question of prices is not yet definitely decided. 

Compressed air sotary drill.—Abont sixteen years ago Mr. 
William Walker, of Saltburn, introduced a rotary drill worked by 
compressed air. Of these the writer procured four; and by workin 
double shift, and employing one skilled man to work the drill an 
another to fire the shots, with unskilled labour to do the rest, he 
has effected considerable economy. At the Skelton Park Mines of 
Messrs. Bell Brothers these machines continue doing good work. 
The writer has always insisted upon the necessity for adopting the 
Colladon system of cooling the air by water spray during compres- 
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sion; but notwithstanding the marked economy resulting there- | 


from, the great leakage, arising from the length of pipes of various 
sizes, which amounts in this case to about eight miles, and from 
the consequent large number of joints, seemed to present an 
opportunity for improvement by the use of hydraulic power. 

Hydraulic drill.—At the Lumpsey Mines, therefore, when there 
was a large body of water tubbed back in the shafts 600ft. deep, 
the writer designed a hydraulic drill to utilise this water, carrying 
pipes in to the face of the working places. The pressure of 2501b. 
per square inch at the shaft bottom was utilised at the drill by 
means of a small turbine made by Messrs. Gilbert Gilkes and Co., 
of Kendal, and placed on the machine. This plan has given 
excellent results ; but, as the water has to flow back to the shaft 
bottom, it can only be used in places to the rise, and moreover it 
involves the cost of water mains to convey the pressure. 

Petroleum engine.—The writer next introduced the petroleum 
engine of Messrs. Priestman, and a drill suited to its conditions. 
Five of these are now in use, and have done good work. 

Electric drill.—When electricity became applicable, its simplicity 
and regularity in working seemed to offer an inducement for a 
trial. With the assistance of Mr. Robert Clough, engineer to the 
mines and collieries of Messrs. Bell Brothers, the writer designed a 
drill to be worked by this power. 

Dynamo.—The current for working the drills is generated at 
bank by a compound-wound dynamo, having an output of 20,000 
watts, and capable of furnishing a current of fifty amptres at a 
pressure of 400 volts, when running at 900 revolutions per minute. 
This dynamo is intended to supply current for working the first 
section of the plant, namely three drilling machines. The current 
required to drive each drill varies of course with the hardness of the 
stone the drill is working in; but it may be taken that under ordinary 
conditions, and when the voltage at the drills is 300, the current 
absorbed per drill-motor is about 15 amperes, which is about six 
electrical horse-power ; and when a dynamometer was applied to 
the drill bar, six horse-power was obtained. The current from the 
dynamo is taken to a high tensicn double-pole switch on the main 
switchboard, which is of enamelled slate, and has mounted upon it 
the necessary fuses, measuring instruments, &c. 

Cables and junction boxes.—From the switch the current is con- 
veyed down the pit through cables covered with highly vulcanised 
india-rubber. e cables are run all the way in-bye on insulators, 
and are kept well in sight, so that should a fall of stone occur, the 
damage can be quickly discovered and set right. The main cables 
are run to a point at a distance of 1000 yards from the generator ; 
and then from this point branch cables are run to the different 
junction boxes, of which there are six to each drill, commandin, 
twelve working places. The junction boxes were specially designe 
to meet the exigencies of the case by Mr. Bigge, and are really a 
combination of a junction-box, switch, and connecting-plug. e 
plug is locked in position by a pin, and cannot be withdrawn with- 
out first of all lifting the switch, thus preventing sparking and 
wear on the contacts. Each district to be worked by the several 
drills is completely wired out and fitted up with these junction- 
boxes, so that when the drill is moved from one working place to 
another a box is always to be found within fifty yards distance. 
The plug at the end of the drill cable is then inserted, the switch 
on the drill turned on, and within a few seconds the drill is again 
at work. Much time is saved by this method. 

Drilling machine.—The way in which the electricity is applied is 
neat and handy. The motor is used not only to drive the drill 
gear, but also to act as a counter-balance to the weight of the drill 
itself and its gearing. The motor rotates a shaft, which passes 
through a long hollow carrying-bar, and by a pair of bevelled 
wheels causes the vertical spindle to revolve ; and a bevel pinion on 
the top of the spindle, gearing into a bevel spur wheel on the 
boring bar, rotates the drill. e forward feed of the boring bar is 
governed by two pairs of retarding wheels which are in 
such a proportion as suits the nature of the stone. e drill is 
carried on a circular bed plate mounted on the end of the carrying 
bar, and can be turned round by hand when the binding screw is 
released. As soon as a hole has been drilled the full a of the 
screw on the boring bar, a split nut is opened, and the boring bar 





* Payer read before the Institution of Mechanical Engineers by Mr. A. L. 
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drawn back for inserting a longer drill. In order to reach different 
heights the drill can be tilted upwards or downwards by means of 
a semicircular are moved by a worm. By another worm wheel 
the upright pedestal can be turned horizontally round its centre. 
A third worm wheel turns the long hollow bar which curries the 
drill. 

Motor.—The motors on the drills are shunt-wound, and can 
easily utilise a current of 20 ampéres at 300 volts pressure, giving 
off about 95 per cent. of what they receive. ey are of the 
Goolden enclosed kind for mining purposes, both the armature and 
the commutator being completely enveloped in gun-metal cases, 
which are both gas and dust-tight. Even should water pour over 
them, or a fall of stone occur, they are perfectly protected, and no 
appreciable damage would be done to them. The brushes used are 
oF special carbon, coated with copper. The feed for the brushes 
as they wear themselves away is automatic, so that they can be run 
for weeks together without requiring any adjustment or attention. 
Each drill is provided with a starting switch, placed in the most 
convenient position on the drill carriage itself, and arranged with 
resistance coils in such a manner that the drill can be star 
gradually, and ame either gradually or instantaneously. Each 
drill is also provided with a reel of fifty yards of twin flexible 
cabie, for the supply and return of the electricity ; at the end of 
the cable is a connecting plug, for inserting into the nearest 
junction-box. 

Working.—These electric drills were put into the hands of men 
who had no previous knowledge whatsoever of electricity ; and the 
day the first drill was put into the mine it was at once set to work 
at the face, and has been at work ever since. The men are now 
thoroughly accustomed to the drills, and handle them with the 
greatest ease. The writer has thus tried almost every method for 





working drilling in ir mines, i g compressed 
| air, Sorat power, and petroleum engines ; and it is his decided 
| opinion, as the result of this practical experience, that for simplicity 
| in working, ease of transport, speed, facility for extensions, and 
| economy in working, the electric drill has proved itself to be in 
| advance of any other mechanical contrivance yet introduced ; and 
| that in the future, where power has to be conveyed to any consider- 
| able distance for mechanical drilling, electricity will undoubtedly 
| lay the predominant part. The entire work was placed in the 

on of Messrs. D. Selby Bigge and Co., electrical engineers, of 
Newcastle-on-Tyne; and Mr. Bigge devoted considerable time with 
the writer and Mr. Clough to working out and improving the 
various details of this the first attempt at electric drilling in the 
| Cleveland ironstone mines. 

Output.—The joint output for one week for two of the three 
machines has already reached 1577 tons, with 790 holes. From 
eighty to 100 holes have frequently been bored by one machine in 
a shift, each hole averaging about 4}ft. deep. The miners are 
enabled to earn 7s. 7d. each per shift, while the stone is got at a 
cost of 74d. per ton. Powder is always from one-third to one-half 
more costly when drilling machines are used than is the case with 
hand-labour, since it suits better to blow the stone out with a 
larger number of holes, which are quickly and ay drilled ; 
this plan also makes the stone fall in smaller blocks, and so saves 
labour in breaking them up previous to filling. 

General results.—In attempting to compare the results obtained 
with the several drills, the following considerations have to be borne 
in mind. The conditions of the seam of ironstone affect the output 
and cost. An open stone admits of fewer holes in one place. Then 
time is lost in more frequent removals of the drill, and the number 
of holes drilled per hour isdiminished. The cost of the machine 
itself sometimes represents the whole and sometimes only a 
| fraction of the total cost. Thusa petroleum drill covers the entire 
cost of its adoption. But the compressed-air drill in some cases 
has attached to it an average of more than a mile of pipes, and 
also requires its engine and compressors, as well as its share of 
boiler. The electric drill also requires engine and dynamo, with a 
— of cable depending upon the distance from the shaft; it is 
still so new that alterations and improvements are being made as 
experience is gained. The hydraulic drill, although getting its 

wer from natural sources, needs pipes ; and the exhaust water 

as afterwards to be pumped up to the surface. The hand ratchet 
drill has been seolied a0 yet in only one or two mines, and the 
tonnage rates and system of working are not yet finally settled with 
the workmen. 














THE MIDDLESBROUGH SALT INDUSTRY.* 





Discovery at Middlesbrough.—Like so many discoveries, knowledge 
of the existence of the Middlesbrough salt bed came about by means 
of operations undertaken with quite another object. In 1859-62 
Messrs. Bolckow, Vaughan, and Co., having bored to a depth of 
1200ft. on the south bank of the Tees in search of water, dis- 
covered a bed of rock salt 100ft. thick. Shortly afterwards they 
endeavoured to sink a shaft, with a view to working the mineral 
as a rock-salt mine. The influx of water however proved to be so 
serious that after heavy expenditure the attempt was abandoned. 
In 1874 Messrs. Bell Brothers sank a bore-hole at Clarence, on the 
north side of the river, and found the salt at 1127ft. There the 
matter rested until 1881, when Sir Lowthian Bell’s brother, 
Mr. Thomas Bell, proposed a method of winning the salt by using 
one and the same well for sending water down to the salt bed, and 
for pumping up the saturated solution, the fresh water going down 
the annular space between the larger external tube which formed 
the lining of the well, and the smaller central tube through which 
the brine was pumped up. Although Mr. Bell was not aware of the 
fact at the time of proposing this method, it was then already in 
operation in France; and after a visit to the French works 
Messrs. Bell sank a well of suitable size, constructed es 
apparatus, and in 1882 began making salt. To Messrs. Bell 
Brothers therefore belongs the honour of having been the pioneers 
of this important industry. 

In 1885 the Newcastle Chemical Company and the Haverton 
Hill Salt Company erected works, the former for the purpose of 
supplying their chemical works on the Tyne with salt, and the 
latter for general manufacture. The Haverton Hill Salt Company 
were the first to make fine salt for domestic use, and to demon- 
strate that salt of a quality equal of any could be made at 
Middlesbrough. Messrs. Tennant and Partners, Messrs. Bolckow, 
Vaughan, and Co., the Middlesbrough Owners, the Greatham Salt 
Company, and the Tees Salt Company, afterwards erected import- 
ant works, and the production of salt steadily increased from 3132 
tons in 1882 to 231,060 tons in 1892. 

Extent of deposit.—The bed of rock salt, so far as now proved, 
extends over an area of about five miles long from west to east by 
four miles wide from north to south, or about twent ee miles, 
as indicated in the accompanying plan, Fig. 1, which gives the 
position of existing bore-holes. Each square mile is estimated to 
contain 100,000, tons of salt ; and although, by any method 
which now appears likely to be adopted, a proportion probably 
not exceeding r cent. of the whole can ever be brought to the 
surface, yet the ean are so large that the question of ible 
exhaustion of supply need not be taken into account. The most 
northerly bore-hole is near Greatham, where the bed of salt was 
found at the depth of 889ft. and is 57ft. thick; the most 
southerly is at North Ormesby, where it was found at 1340ft., and 
is 79ft. thick ; the most easterly at Lackenby, the bed being met 
with at i1685ft. and 119ft. thick ; and the most westerly at Sand- 
field, Haverton Hill, where the bed occurs at the depth of 797ft. 
and is 80ft. thick. The thickness of the bed varies considerably, 
but the average may be taken at 80ft. to 90ft. 

Analysis.—It is difficult to give an ave analysis of the bed, 
owing to difference in proportion of marl mixed with the salt. 
Samples are obtained showing as high as 98 per cent. of sodium 
chloride, and as low as 45 per cent. All the salt made near 








* Paper read at the meeting of the Institution of Mechanical Engineers 
by Mr’ Richard Grigg. 
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Middlesbrough is made from brine by evaporation. Fy 
saturated brine contains 264 per cent. of salt; a fair workj y 
strength may be roughly taken at 25 per cent. The problem has 
been, and continues to be, how to get good brine at a low cost, It 
is obvious that the presence of a navigable river—the Tees—anq 
the near neighbourhood of coal, are important factors in the 
successful production of a cheap substance such as salt, inasmuch 
as more than half of the output is for export, and about half a toy 
of coal is consumed in the evaporation of brine for the production 
of eack ton of salt. Two other important factors are found in an 
abundant and cheap supply of good brine, and in sufficient im. 

rts to provide cheap tonnage for export. These latter conditions 
avour Cheshire and Liverpool ; and the struggle between the two 
salt-making districts will he in the balance of advantage between 
cheap coal with ready shipment on the one side, and cheap bring 
with low freights on the other. 

Boring of wells.—At Middlesbrough, as already stated, brine js 
obtained entirely by boring deep wells. Up to 1886 with two ex. 
ceptions these were all bored by the Cumberland Diamond Boring 
Company—Mr. John Vivian—using the diamond boring process 
which is familiar to engineers. A number of black diamonds ara 
fixed with their cutting edges projecting from the end of a short 
tube, called a crown, which is screwed on the bottom of a core-tube 
about 18ft. long, and varying in diameter according to the size of 
the well to be bored. The whole is rotated by hollow rods 
through which a pressure of water is maintained. By this means 
a solid core is obtained, and the process is therefore valuable for 
prospecting ; but the large sums charged for the wells bored jn 
this way, together with the cost and slowness of repairing them, 
were threatening to destroy the salt industry at Middlesorongi 
altogether, when Messrs. Tennant and Partners obtained informa- 
tion which led to the introduction of the method of drilling 
practised in the American oil seen, where a large number of 
wells have been put down, and valuable experience obtained. The 
success of this method was immediate and complete ; wells 1000ft, 
deep were sunk in three weeks, instead of as many months, with a 
corresponding reduction in cost. It completely superseded the 
diamond boring, and was found so much more efficient for repair- 
ing holes, as well as for the original drilling, that not one of the 
fifty-five wells now in operation at Middlesbrough is without its 
derrick and American apparatus. 

Free-falling tools.—Dnilling is effected by the use of free-falling 
tools, suspended by a cable. The weight of the tools being about 
18cwt., and the height of fall about 3ft., blows are given of 
sufficient force to pierce the hardest rock. The face of the chisel 
being blunt, the drillings are pounded to powder, and mixed with 
the water in the hole. After drilling from three to five feet depth, 
the tools are rapidly withdrawn, and a sand-pump attached to a 
separate rope is let down in order to remove the detritus, after 
which the tools are again used. 

Derrick.—The ‘ rig,” as it is called in America, bears evidence 
of having been developed in a country where wood is plentiful; 
and its rough and ready character often excites the surprise and 
disapproval of English engineers. It consists of a derrick 74ft. 
high, 20ft. square at the base, and 3ft. at the top, surmounted by 
a crown pulley, over which passes the drilling cable or tubing rope, 
and a snatch block for the sand-pump line. A bull wheel and 
drum driven by an endless rope which is rapidly thrown on or off as 
required, takes the coil of drilling cable for lifting or lowering tools 


ortubes. A walking beam, attached at one end to a crank, gives the 
necessary motion to the drilling tools and afterwards to the pump 
rods. The crank has a throw of 2ft., giving a stroke to the end of 


the beam, to which the drilling cable is attached by means of an 
adjustable screw ; each revolution of the crank thus produces one 
blow of the drilling tools. The rod carrying the sand-pump 
line is worked by a friction pulley. The whole work is done 
by two men. The driller standing by his tools has within reach a 
line for controlling the engine; the reversing line attached to the 
link motion on the engine; the sand reel lever controlling the 
sand pump line; and the brake on the bull wheel which controls 
the drilling cable and tools. 

Drilling tools.—The tools used consist of a chisel or ‘ bit,” stem 
32ft. long, jars, sinker bar 10ft. long, and rope socket. These are 
called a ‘string of tools,” and are altogether about 60ft. long. 
They are connected by a taper screw-joint, which gives great 
strength ; a few turns bring it home, and an arrangement of levers 
screws it up so tightly that it does not often unscrew in use, 
notwithstanding the vibration to which incessant blows subject 
the tools. The jars are a pair of links having a vertical play 
of 9in.; they are for the purpose of freeing the tools if jammed or 
fastened in any way, by enabling the driller to give a succession of 
upward blows which loosen the tools, no matter how firmly they 
may be held. What can be effected by these appliances in the 
hands of a highly skilled driller is little short of the marvellous. 
Holes have been drilled nearly a mile in depth, perfectly straight 
and perfectly round. In Austria, indeed, a hole is reported to 
have been drilled to a depth of over 6000f.; but the deepest 
American hole, at Pittsburg, is 4618ft. 

Accidents.—The driller’s only knowledge of the tools while in the 
bore-hole is through the cable, which his hand never leaves while 
drilling. Extraordinary complications sometimes arise; a faulty 
joint may unscrew, or a tool orake, the upper end of which 
may be driven quite aside from the line of the co. In the effort 
to recover it, other tools may be lost, until perhaps a ton of iron 
blocks the well. On all this a ‘‘runin” may occur, burying the 
whole possibly a 100ft. deep, and at a 1000ft. or more below the 
surface. With patient and wonderful skill the hole is cleaned 
out, tool after tool withdrawn, and the cause of the mischief 
straightened up and got out. Or the hole may collapse, burying 
the tools, and “‘ sticking” the jars. Then the cable is cut at the 
lowest accessible point; the hole is lined with tubes, which follow 
the tools down; the buried tools are got hold of, and by the action 
of jars are drawn out inch by inch. Sometimes, though rarely, 
holes have to be abandoned as the result of such accidents. 

Sinking and lining of Middlesbrough wells.—The diameter of the 
Middlesbrough wie is 8in. After construction of the rig, the 
first process is to drive down 10in. tubes, furnished with a strong 
shoe, through the surface clay, sand, gravel, &c., to a depth of 
from 80ft. to 130ft., till the sandstone is reached: for which purpose 
the rig is temporarily transformed into a clumsy-looking but efficient 
aoe. After this the drilling begins. icknesses of from 

t. to 700ft. of water-bearing red sandstone are passed through, 
then red marl down to the white stone overlying the salt, then 
rotten marl, and then the salt bed; the drilling stops at the 
bottom of the salt. The 8in. hole is then lined, either throughout 
from top to bottom, or else only through the bottom 200ft., which 
is the region of falls of marl. For this bottom portion }in. tube 
is used of 5hin. bore. If the hole is lined higher up, the tubes are 
oe thick and 6}in. bore; at the couplings they are then 74in. 

iameter outside. The pump is 3fin. bore with 4ft. stroke, and is 
connected by iron rods to the walking beam, and provided with a 
stuffing-box and brine outlet at surface. 


(To be continued.) 








In the House of Commons on Tuesday night Sir U. 
Kay-Shuttleworth, in reply to a question concerning the Colossus 
by Admiral Field, said : I am happy to be able to inform the hon. 
member that it is not true that the A tubes of three of the 12in. 

ns of the Colossus are cracked near the muzzle. But three guns 

ave been — condemned for scoring after a considerable 
number of rounds. ey will be re-examined at Woolwich to 
ascertain what repair is wanted before they are again issued for 
service. They are not of the Mark I type, like the gun which 
burst on board the Collingwood. None of those s are now 
afloat. The guns of the Colossus have already been replaced by 
three guns from the Malta Reserve. The guns taken out of the 
Colossus were of Elswick manufacture. 
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PORTEVIN’S BOTTLE-CLEANING AND RINSING MACHINE 
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NEW BOTTLE RINSING OR CLEANING 
MACHINE. 
We illustrate by the accompanying engravings a new form 
of bottle-washing machine, which is being manufactured and | 
introduced by Mr. C. W. Burton, Queen Victoria-street, after 


the glass. An alternating movement is employed for shutting 
and opening the water valves automatically at regular 
intervals, so that the attendant must keep the bottle trays 
supplied and bottles removed at proper time. 

All the parts of the machine which come in contact with 
the bottles are of wood, in order to avoid breakages or chip- 


Fig. im: 
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ON RECENT DEVELOPMENTS IN THE CLEVE- 
LAND IRON AND STEEL INDUSTRIES. 


By Mr. JEREMIAH Heap, M. Inst. C.E.* 
(Concluded from page 111) 


Hydraulic cement.—Among the uses to which Cleveland blast- 
furnace slag has been recently applied, the manufacture of hydraulic 
cement ought to be mentioned. The fact that slag contains all the 
elements of a good hydraulic cement, except that there is a deficiency 
of lime, was long since noticed ; and many experiments have been 
made by Mr. Charles Wood, Mr. J. E. Stead, and others to ascertain 
whether it could be manufactured into this useful material. The 
construction of a pier near the Skinningrove Ironworks afforded 
recently an excellent opportunity of putting the idea into practice. 
Mr. T. C. Hutchinson, the managing director of the works, aided 
by Mr. W. Kidd, his engineer, succeeded in carrying the manufac- 
ture to complete success. The pier was constructed of concrete 
walls made of slag cement and backed up with slag rubble. 
Although these works are situated on an unprotected part of the 
coast, the owners have been able, since the construction of the 
pier, to ship their produce as easily as if they had been situated on 
the banks of the river Tees. Slag cement is made by running a 
stream of slag into water, whereby ‘‘slag sand” is formed. e 
latter, after being dried, is pulverised by millstones, and then 
introduced into an iron barrel on gudgeons, containing a number 
of iron balls. Lime which has been previously slaked and dried is 
added, and the barrel is rotated until the ground and mixed con- 
tents resemble fine flour, and are capable of passing through a 
sieve containing 180 wires per linear inch without leaving a 
residue of more than 10 to 15 percent. This fine powder is slag 
cement. Its analysis does not differ greatly from that of Portland 
cement, except that it has more alumina and silica and less lime. 
Its present cost is about 25s. per ton, or rather less than Portland 
cement. Test pieces composed of 3 parts of sand to 1 part of 
cement have, after standing a month, a tensile strength of 361 lb. 
per square inch. It has a remarkable power of setting quickly 
under water. 

Pavement flags.—Another important industry which has sprung 
up in the North-east district is the manufacture of artificial 
pavements. Twenty years ago, natural flags from Caithness and 
elsewhere were almost universally used for side-walks, and Yorkshire 
landings from Bradford for railway platforms. All that is now 
altered. For railway platforms, cement concrete, which may or may 
not have slag or slag cement in its composition, is used with excellent 
results ; and similar pavements are to some extent used in this and 
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ELEVATIONS OF BOTTLE-WASHING AND CLEANING MACHINE 


a good deal of actual use in France. This machine comprises | 
an inclined tray, which carries the bottles, and at the same 
time gives to them a rotating motion. This is also provided 
with an up-and-down movement, so that every part of the 
bottle is washed by jets of water sent into the bottles under 
a pressure of about 80lb. per square inch by the pumps | 
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Fig. 4—BOTTLE HOLDER AND TURNING GEAR 






shown between the two parts of the machine. For this a 
wrought iron tube, to which are fixed jets, made of aluminium 
tubes N, and corresponding in number to those of the bottles 
to be washed, is placed under the tray mentioned. These 





jets can be easily removed,: and — stopped up. 
Aluminium tubes are used because this metal will not scratc 


ping of the glass. It can be worked by two girls. It rinses 
the bottles perfectly, and each side of the machine will, we 
are informed, thoroughly clean 6000 bottles in ten hours, 
making a total for the complete machine of 12,000 bottles 
per day. As the difference between the quality of dirt on 
the outside and the inside of the bottles is very considerable, 
the makers have preferred to separate the two washings, so 
as to avoid loss of water. For the exterior washing, the 
bottle is placed into a receptacle filled with water sufficiently 


| deep to cover the bottle up to the ring round the neck. The 
| water which has been used for washing the inside of the 
| bottles can, if necessary, be afterwards used for this. 


The jet tubes » are fixed, and the bottles move in two 


| directions, namely, with an up-and-down movement and a 


rotary motion, which is communicated from the shaft i, 
Fig. 2, and the series of toothed rings seen in Fig. 4. Shaft 


| bis a driving shaft with endless screw, driving the worm 


wheel d. The shaft of worm wheel d is keyed on to the 
disc f. The connecting rods g are attached to these discs by 
crank-pins, and they can be connected at any desired distance 
from the centre of the discs, according to the length of stroke 
to be imparted to the connecting rods g to suit the length of 
the bottles. The work is done by this machine under several 


| advantages. Although the system makes a pressure pump 


necessary, the actual process of washing is rendered extremely 
simple. No dirt of any kind can withstand the abrasive clean- 
ing force of the jet under pressure, and this is felt all round 
the bottle as it revolves and is moved up and down. It is 
unnecessary to put any cleaning medium into the bottles as 
is done under some other systems, as, for instance, lead or tin 
balls or shot, glass balls, and other things. The rinsing is 
also an automatic process, and the whole operation is almost 
automatic. 








BRIDGE ON THE NORTH SEA AND BALTIC 
CANAL. 

Many of the structural works on the North Sea and Baltic 
Canal, by means of which the German Royal and mercantile 
navies will find ready access to the North Sea, are nearing 
completion, and some like the bridge illustrated on page 148 
are completed. This is from a drawing by Fritz Stoltenburg, 
published in the Illustrirte Zeitung. Many of our readers 
will recognise the design of this bridge as being precisely that 
of Sir Joseph Bazalgette, who made it about a dozen years 
ago for crossing the Thames near the Tower. If this design 
had been selected we should have had a bridge which would 
have done credit to English engineers. That which we 
illustrate crosses the canal at Grumenthal. Another similar 
bridge is being constructed near Levensau. Both are railway 
bridges, with alsoa common roadway and footpaths. The 
span is 510ft. 





other towns for side-walks, But the manufacture of artificial 
flags is, to a great extent, an industry peculiar to this district. 
They are made about 24ft. square by 2in. thick, in suitable moulds, 
from ground slag mixed with Portland or slag cement as pre- 
viously described. In some cases the top surface is composed 
of the residue from the manufacture of annealed slag-blocks, 
which, it is claimed, is harder and more durable than concrete 
made from other materials. After being moulded, the flags are 
stacked for some weeks before they are fit for use. Pavements 
made from artificial flags are far more smooth, level, and uniform 
than those made from natural flag-stones, as will be seen by any- 
one who inspects the pavement surrounding the Middlesbrough 
Town Hall. Although this has been in use for several years, there is 
no sign of deterioration, especially of that lamination through wet 
or frost which is so destructive to the appearance and utility of 
natural flags. Concrete in separate flags is less likely to crack, 
and is more easily adjusted in case of subsidence, than where 
large areas are covered without subdivision. The cost per square 
yard is now about 3s, 8d. 

Finished iron.—The finished iron trade in this district has been 
steadily diminishing since 1872, owing to the almost complete 
supersession of iron rails and of iron ships and boilers by those 
constructed of steel. It is still a debatable question whether this 
supersession will continue further or not. The superiority of steel 
in the way of strength, ductility, and homogeneity is so univer- 
sally recognised, that it is not likely to be to any considerable 
extent ousted by its old rival, wrought iron. But the latter has 
some undeniable physical a besides being still rather 
cheaper than steel. It is more easily welded, and it does not be- 
come corroded so rapidly in positions where protection by paint is 
not easily maintained. The former advantage is probably the 
reason why it continues to hold its own in bar mills; for countr 
blacksmiths, the rrincipal users of bar iron in all countries, will 
have what they can readily weld. The latter advantage accounts 
for its persistence in roofing sheets and in plates intended for the 
internal parts of ships. Although 94 per cent. of the ships now 
built are nominally of steel, iron is still preferred and used by 
many builders and owners for internal parts, such as deck plates, 
bunkers, engine and boiler seatings, floors, bulkheads, &c. In 
some of these parts no reduction in thickness is allowed by Lloyd’s 
Committee for using steel ; and therefore the lower price of iron 
tells in its favour, as well as its less liability to corrosion, For 
these reasons iron bar and plate mills still exist, although in 
diminished numbers ; and they seem likely to continue for some 
time to come, 

Mill engines.—In the plate mills of the district great advan- 
tage has also been obtained by the use of more powerful engines 
than were formerly thought necessary. One of these, designed 
by the author and constructed by Messrs. Westgarth, English, 
and Co. in 1885, is working a plate mill at Messrs. John Hill and 
Co.’s works, the production of which averages 750 tons per week. It 
has a single cylinder, 48in. diameter and 54in. stroke, both cylinder 
and covers steam-jacketed, works with a pressure of 601b, per square 
inch, and is fitted with an automatic variable expansion gear and 








* Abstract of paper read before the Institute of Mechanical Engineers 
at Middlesbrough. 
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with a steam-actuated starting gear.+ At the Bowesfield Iron- 
works a powerful reversing engine, with two 36in. by 42in. cylinders 
and geared in the proportion of 3 to 1, was constructed to the 
author's design by Messrs. Miller and Co., of Coatbridge, in 1888, 
for the purpose of driving a heavy plate mill and separate blooming 
mill. In this case the plate mill was driven from one end of the 
second-motion shaft, and the blooming mill from the other. In 
handling the engine, preference was always given to the plate mill, 
and the blooms were put through the other mill just as opportunity 
arose. Experience showed that neither mill ‘aterfeved with the 
other in the least. The advantages of separate blooming were 
therefore obtained without a separate engine or attendant. On 
the starting of this reversing engine the make of the plate miil 
rose from 300 up to 570 tons of finished plates per week.t Other 
improvements have been made in finished-iron mills, such as larger 
and more powerful shears, capable of cutting up to 1}in. and even 
2in. thick, and having gaps as deep as 30in. The application of 
double - cylinder reversing engines to plate shears, of sufficient 
power to cut any thickness without the aid of a fly-wheel, has been 
a further advance. Also the employment of steam winches for 
hauling the plates about on the cooling floors, and of similar 
apparatus for turning them over for examination, and for charging 
pues into, and drawing them out of, heating furnaces; and the use 
of lamps on the ‘‘Lucigen” principle, to facilitate shearing by 
night. All these improvements have had a share in cheapening 
the production of wrought iron, and in enabling it to resist exter- 
mination by the ever-increasing competition of steel. 

Corrugated sheets.—The manufacture of galvanised corrugated 
sheets was introduced into Middlesbrough about three years ago 
by. Messrs. R. P. Dorman and Co. Some difficulty was at first 
encountered in obtaining the requisite skilled workmen, but now 
they are able to make corrugated sheets of a quality equal to those 
produced in Staffordshire and South Wales. The output of this 
firm is about 200 tons per week, all of which finds a ready market 
in India, China, the Colonies, and elsewhere. 

Steel manufacture.—By far the most important addition to the 
industries of Cleveland since 1871 is the manufacture of steel. 
This admits of four divisions, namely, the Bessemer and the open- 
hearth acid processes, which deal with hematite pig iron made in 
the locality from Spanish ore ; and the Bessemer and the open- 
hearth basic processes, which deal with special pig iron containing 
a considerable Sp aon of impurity, and made from local ores 
and cinders. In the two acid processes, the conversion of the pig 
iron into steel takes place in vessels or hearths having silicious or 
acid linings. In the two basic processes, the linings are composed 
of lime, magnesia, or other basic material. Although open-hearth 
basic furnaces have been tried in the district, there are none in 
operation at present. This process, therefore, cannot as yet be 
considered of practical importance here, although it might become 
so at any time, were there anything to interfere with the supply of 
hematite ore from Spain. The favourable position of Cleveland 
for the importation of Spanish ore has naturally led to the 
development of the acid processes far more than of the basic. In 
Germany, on the other hand, which is not so favourably situated 
for obtaining hematite ore, the basic processes have been relatively 
far more developed. There are those who think that we in Cleve- 
land have been less wise than our German competitors in this 
respect, for our own steel trade is not self-contained, whilst theirs is 
so. But however that may be, we have at present only two works 
where the basic process is in operation, namely, the North-Eastern 
Steelworks, and Messrs. Bolckow, Vaughan, and Co.’s Eston 
Steelworks. Both of these establishments have been constructed 
since 1871. Their finished products consist of rails, steel sleepers, 
tin bars, blooms, and billets. Messrs. Bolekow, Vaughan, and 
Co. have appliances for working on all four processes, but at 
present are confining themselves to the Bessemer acid and 
Bessemer basic. The North - Eastern Steel Company use the 
Bessemer basic process only. 

Mixing and de-sulphurising. — At the Eston Steel Works the 
combined mixing and desulphurising apparatus, first introduced by 
Mr. Joseph Massenez of Hoerde, has recently been adopted by Mr. 
David Evans. Twomixers have been erected, each capable of holding 
120 tons, and together of dealing with the make of fourblast furnaces, 
or about 2000 tons of pigiron per week. The pig iron is of ordinary 
Cleveland quality, containing not more than 14 per cent. of silicon 
and an average of 1 per cent. of manganese, which, however, is 
concentrated mainly in the product of one furnace. The principle 
acted upon is that the iron sulphide in the pig iron is decennpened in 
the mixer by the manganese, producing manganese sulphide, which 
flows off in the slag, and leaving metallic iron free from sulphur. 
Analyses show that rails made by the Bessemer basic process from 
Cleveland iron so treated cannot practically be distinguished from 
those made by the Bessemer acid process from Spanish hematite 
ore. Inasmuch as it costs £50 to line a Bessemer basic converter, 
it is of course important to make the linings last as long as 
possible ; and by the use of low-silicon pig and subsequent de- 
sulpburisation, Mr. Evans has succeeded in obtaining fifty blows 
per lining, as against thirty formerly. A mixer has also been 
erected at the North-Eastern Steelworks. A process has been 
devised by Mr. E. H. Saniter, of Wigan, for effecting desulphurisa- 
tion by introducing into the receiving ladle 25 tb. of calcium 
chloride and an equal weight of lime per ton of pig iron. Experi- 
ments on this process have been tried at the Newport Ironworks ; 
but so far it has not been introduced commercially into this district. 

Re-carburising.—Mr. J. H. Darby’s interesting process of 
re-carburising steel by dissolving therein powdered carbon obtained 
from anthracite, gas carbon, or other sources, has been adopted to 
some extent in the Cleveland steel trade. Should the basic processes 
extend, this invention will no doubt come still more into use. At 
present, however, the bulk of the steel made being by one or other 
of the acid processes, there is no difficulty in obtaining the 
requisite percentage of carbon, without any special introduction of 
that element. 

Basic slag as manure.—The slag resulting from the Bessemer 
basic process has been proved to possess valuable properties as a 
manure, owing to the large percentage of phosphorus which it 
contains. As a tetra-basic phosphate of lime, in which form the 
element is present, it can be readily assimilated by plants, provided 
the slagisground sufficiently fine. Atthe North-Eastern Steel Works 
a large milling plant has been erected, in which the whole of the 
slag, amounting to 25 per cent. of the total weight of steel pro- 
duced, is ground by edge-runners or other means, until about 83 
“4 cent. will pass through a sieve of 120 wires per linear inch. 
t has been found by experiment that the efficiency of the manure 
is not increased by grinding it finer than this. Any small frag- 
ments of steel which may have becomed mixed with the slag are 
removed by magnets. The manure contains from 17 to 20 per 
cent. of phosphoric acid, 50 per cent. of lime, and{14 per cent. of 
iron oxides, together with smaller quantities of other ingredients. 
Exhaustive experiments have been made with the manure in this 
and other countries. It has been found most effective when mixed 
with other nitrogenous manures in the proportion of four to one, 
and when 5 ewt. of the mixture is used per acre. It is then about 
equal to superphosphate in beneficial effect. At the price of 27s, 
per ton it commands a ready sale. 

Heating furnaces for steel ingots.—In furnaces for heating steel 
ingots, an improvement of great importance has recently been 
made by the adoption of so-called vertical furnaces. These seem 
to be a development of Mr. John Gjers’ “‘ soaking pits,” wherein 
the internal heat of semi-solidified ingots was utilised by placing 
them vertically in fire-brick pits, until an average temperature 
suitable for rolling was attained. The modern vertical ingot- 
heating furnace resembles a group of such soaking pits, with 
additional facilities for heating the charge externally. For this 
—— producer-gas is usually, though not of necessity, employed. 

e vertical furnace has the advantage that a powerful overhead 
crane is easily applied for charging and withdrawing the ingots, 
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and another smaller one for removing and replacing the covers. A 
pair of hydraulic radial cranes are sufficient for twenty or more 
pits, if the latter can be arranged in a circle around them. No 
manual labour is necessary beyond controlling the cranes, 
adjusting the lifting tongs, and occasionally removing accumula- 
tions of flue cinder. The larger crane is sometimes a steam 
traveller, in which case it can act for an unlimited number of pits. 
The new vertical.furnaces at Messrs. Dorman, Long, and Co.’s 
works, and also thoseat the Eston Steel Works, have been madeon the 
regenerative principle, whereby much higher temperatures than ordi- 
nary are attained, with consequent saving of time, In these furnaces 
the pits communicate with one another, forming one large heating 
chamber, The direction of the flame is reversed every half-hour. 
When first the steel trade was introduced into the North-East 
district some years ago, it became obvious that much heavier 
weights in the way of ingots would have to be dealt with than had 
previously been necessary in the way of piles’or blooms, The plan 
most in favour at first was to bring lines of. railway into and through- 
out the works, using thereon locomotives and bogies or self-moving 
cranes. In modern works, specially designed for steel-making, the 
tendency is so to lay them out that hydraulic cranes and live rollers 
perform all the necessary moving of heavy weights. This is best 
accomplished by placing the vertical furnaces, cogging mill, hot 
shears, heating furnaces, finishing mill, and saws, as far as possible 
in series, so that the pieces run in a straight line or nearly so from 
the ingot-heating furnace to the loading bank. 

Cogging and jinishing.—Cogging and finishing are now almost 
invariably done by powerful reversing engines, on the plan first 
adopted thirty years ago by Mr. John Ramsbottom, past-president. 
Io ing and plate mills gearing is always used. Finishing mills 
for rails or section bars are worked direct. For every mill to havea 
pair of engines exclusively to itself when working, is the system 
which has slowly been evolved. No reversing rolling-mill engines 
in the North-East district are compound, nor are any condensing. 
Though hunting gear is sometimes applied to the reversing 
apparatus of the larger engines, it is seldom if ever used for 
expansive working, notwithstanding the importance of saving 
steam where raised in coal-fired boilers. It is a rather curious 
circumstance that half a century ago large rolling mills were 
almost always driven by condensing engines worked to some extent 
expansively. Now such engines are all non-condensing, and for 
the most part work almost non-expansively. This seeming retro- 
gression is held to be justified by the intermittent character of the 
work, the necessity for frequent reversals, and for applying maxi- 
mum power at starting, whatever the position of the cranks. The 
desirability of simplicity in all rolling-mill machinery is also 
generally pleaded. The employment of a separate condenser and 
air pump, for the use in common of all the engines in a mill, has 
often been suggested. Hitherto the plan has not been carried 
into effect, because of the relatively large quantity of cooling 
water which is required to maintain a continuous vacuum under 
intermittent conditions. A plan for working reversing rolling-mill 
engines to some extent expansively was submitted by the author to 
the Cleveland Institution of Engineers in February last— 
“* Proceedings,” 20th February, 1893, page 121. 

The pressure of steam adopted in steel works is from 80lb. to 
1001b, per square inch, instead of 35 to 60 in the finished iron 
works. Lancashire boilers are now almost universally used, and 
the plain cylinder and Rastrick types will soon be things of the 
past. Mechanical stokers are increasingly in favour, being much 
more regular in action and generally more manageable than the 
human variety. 

Hydraulic power.—Hydraulic power, for which the accumulator 
pressure is usually about 700 lb. od square inch, is being more and 
more used. Besides being employed for lifting cranes and con- 
verter gear, it comes in well for balancing the top rolls in cogging 
and roughing mills, and for holding and measuring blooms at the 
hot slab shears. It has also been applied with remarkable success 
for tilting the ingots and slabs in cogging mills, for reversing 
cylinders, and for testing machines. At the Britannia Works a 
triple-cylinder hydraulic straightening machine for heavy work, a 
hydraulic coupling jack, and various other hydraulic tools are in 
daily use. 

Hot-slab shears and hydraulic forging.—Only six years ago it 
was the custom to hammer steel ingots, and then cut them with a 
knife to the various weights necessary for making plates. This 
somewhat slow and clumsy process had the disadvantage that the 
blooms could not be made of the exact weights required. Con- 
sequently there was risk of rejection from being too small, or of 
waste from being too large. All this has now been done away 
with by the hot-slab shears and the hydraulic-stop apparatus first 
perfected by Mr. J. Hartley Wicksteed, member of council, and 
now almost universally adopted. It was a long time before it was 
clearly proved and generally admitted that cogged steel ingots 
would produce as reliable plates as those which had been 
hammered. To this day there is here and there an ardent 
champion of hammering as against cogging, and among the South 
Wales tin-plate makers there are still some who will pay more for 
tin bars which have been hammered than for those which have 
been cogged. In the North-East district however there is no 
longer any hammering except in the manufacture of forgings, and 
even here the tendency is to substitute hydraulic forging presses. 

Cogging mill for plates and steel sections.—Only a short time ago, 
plates were made at some works from shallow flat ingots passed 
only through the roughing and finishing rolls of a plate mill. 
Experience has shown, however, that in order to obtain the 
requisite quality in the finished plate, it is necessary to reduce 
from a large ingot, which necessitates the use of a separate cogging 
mill. Plates for ships, boilers, bridges, &c., would not otherwise 
stand the somewhat rigid tests to which they are now subjected b 

ublic authorities, nor could the quality be kept uniformly > 
Not only so, but it has been shown to be poor economy to use 
the plate mill for reducing from the ingot. The addition of a 
good cogging mill enables a plate mill to double its output, 
besides improving the quality. A production of 100 tons per 
shift, or 1 tons per week, is now not an uncommon aver- 
age performance for a single steel plate mill, and as much 
as 1340 tons have been turned out in a week. The earlier 
steel section mills were not aided by a separate cogging 
mill. The ingot was put in at one end of the train and the 
finished angle or other section brought out at the other; but this 
required considerable time. Now the cogging is all done elsewhere. 
Consequently the output of the finishing mill has been largely 
increased, The further advantage has been gained that the ingots 
can all be cast of one size, or of a very few sizes, and these very 
large. And as the blooms can be cut to “we weight, the lengths 
issuing from the finishing mill can be varied, and the waste from 
crops ends reduced toa minimum. Three-ton ingots for section 
mills and four-ton for plate mills are now usual sizes, 

Steel-melting furnaces. — The open-hearth melting - furnaces 
employed in the North-East district, which produce the bulk of the 
steel here manufactured, differ but little from the type devised and 
perfected by the late Sir William Siemens, past-president, except 
that there has been a tendency to increase theircapacity A 30-ton 
furnace is now quite common, while there are some as large as 
50 tons; 40 tons capacity is a convenient size. Although for 
the most part they are acid furnaces, they could easily be altered 
to basic whenever cir tances might itate that chang 

Gas producers.—In the manufacture of gas for melting furnaces, 
iron cased producers of the Wilson or Ingham types, or modifica- 
tions thereof, have almost entirely superseded those of the original 
Siemens pattern, 

Steel foundries.—No account of the iron and steel industries of 
the North-East district would be complete which omitted to men- 
tion the steel foundry trade that has sprung up during the last few 
years. There are four steel foundries in active operation, namely, 
those belonging to Messrs. John Rogerson and Co., at Walsingham; 


the Darlington Forge Co., at Darlington; Messrs. William Shaw 











and Co., at Middlesbrough ; and Messrs, Sutherst and Southorn, 
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at Guisborough. The first was established about 1862 by the late 
Mr. Charles Attwood. It is an extensive establishment, producin, 
steel castings, forgings, machined work, and quick-firing and Noe 
denfeldt guns up to 6in. calibre. Propeller blades, dredger buckets. 
anchors, stern and rudder posts for ships, crank shafts, locomotive 
driving wheels, shot and shell, are also made there. The Darling. 
ton Forge is an yore concern “eer on similar but less 
various work, At Middlesbrough, the only steel foundry is that 
carried on by Messrs, William Shaw and Co., Mr. Shaw havin, 
been for many years manager at Wolsingham. At this foundry the 
usual charge consists of 10 per cent. hematite pig iron, and 90 per 
cent. steel scrap, The castings contain from 0°16 to 1°5 per cent 
of carbon, and withstand a tensile stress of from 26 to 35 tons per 

uare inch, The softer qualities in their unannealed condition 
will extend 18 per cent., and bend double round a bar lin. diameter 
Mr. Shaw claims to be able to make castings without blow-holes. 
and has abandoned annealing except where specified, believing it 
unnecessary if the metal be of proper composition. 








PORT NESS HARBOUR—ISLAND OF LEWIs, 


Firty-EIGHT years ago the Fishery Board of Scotland, with a 
view of encouraging the fisheries of the Island of Lewis, erected q 
boat slip at Port Ness. The only other harbour then existing jn 
Lewes was at Stornoway. The population of the island is about 
28,000 persons, almost exclusively crofters and fishermen, or those 
who combine the cultivation of small crofts, which does not yield 
an adequate means of livelihood, with the prosecution of the 
fisheries. Although the boat slip at Port Ness conferred undoubted 
advantages on the local fishermen, yet the boats after dischargin, 
their catch required to be beached and hauled up out of the reac 
of the surf every time they returned from sea, and, of course, had 
to be launched before returning to the fishing grounds, 

The fishing grounds in the district are well known to be prolific 
in cod, ling, halibut, and other white fish ; while the herring fish. 
ing is almost always very large, though subject to fluctuations, 
But the want of proper harbour accommodation has rendered it 
scarcely possible to greatly increase the size of the boats, for so 
long as they require to be beached, larger boats could not be easily 
handled. Loud demands were made as to the absolute necessity 
for increasing the harbour area at Port Ness and deepening it, 
when Lady dita gua anxions to help the islanders to help 
themselves—generously undertook to defray one-fourth of the cost 
of the improvements—£1500—if the Fishery Board gave a grant 
for the remainder. This the Board agreed to do, and directed 
their engineers, Messrs. Stevenson, to prepare a design and get 
the works executed. 

The harbour is very much exposed to heavy seas, and during 
gales, especially from the north-east, waves of great size and force 
break heavily on the beach, which is composed of loose sand easily 
moved, and with rocks all round rising to a considerable height 
which deflect the sea, a very considerable commotion is caused, 
The Highlands and Islands Commission reported that further pro- 
tection was needed for the entrance to the harbour. The Treasury 
accordingly asked Messrs, Stevenson to design this breakwater, on 
which Government proposed to expend £15,000, <A design and 
working plans and specitication of a breakwater was accordingly 
made, and the work is now let to Messrs. Brand, of Glasgow, who 
have begun active operations. The breakwater, when completed, 
will not only shelter the harbour, but will form a eed at which 
steamers will be able to call and take the produce of the fishings 
to the southern markets. 

The secret of success in the fisheries ‘‘is not,” as has been well 
said by the Hon. B. F. Primrose, ‘‘ the presence of fish, but the 
certainty of markets.” The Lewis men do not fish sufficiently 
because they have not remunerative markets ; but when the break- 
water is constructed, steamers will engage in the trade with the 
southern markets, to the benefit of the fishermen of Port Ness and 
the surrounding district. In 1835, when the original boat-slip at 
Port Ness was made, there were only five boats and thirty fisher- 
men ; now there are forty-four boats, whose crews number 250 
men, while at the neighbouring fishing creek of Skegersta there 
are eleven boats and forty-eight fishermen. There is also urgent 
need for a harbour at Portnagurran, at Carloway, at Borve, and 
other places in Lewis, The erection of harbours would go far to 
avert the continually recurring destitution in Lewis, as it would 
enable the poor fishermen to help themselves. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

IRONMASTERS this week express much satisfaction that the Board 
of Trade returns again show a steady progressive increase, but 
not quite so large as June. For the month of July the iron and 
steel exports showed an increase of 54,315 tons in quantity, and 
£109,821, or 6 per cent., in value. In the seven months’ trading 
the increase was 220,400 tons in quantity, and £229,203 in value. 
The most marked improvement is in the exports of railroad iron, 
which represents more than 70 per cent. for the month, and 
nearly 40 per cent. for the seven months. The main increase in 
these exports has been to British North America, the East Indies, 
Australasia, Spain and Canaries, Sweden and Norway, China and 
Japan. The increase of about 15 per cent. in the month's exports 
of pig iron has been mainly with Russia, while the next best 
customers have been Italy and the United States. Tin-plates show 
an advance of nearly 20 per cent., and unwrought tin of 80 per 
cent, 

Steam engines and machinery continue to exhibit an increased 
export demand, as also do railway carriages. Last month the 
steam engines sent abroad were valued at £298,928, against 
£248,592 in July last year, while for the seven months of this year 
the export totalled £1,772,595, against £1,930,093 a year ago. In 
machinery the exports last month were of the value of £932,635, 
compared with £858,581 in July, 1892, and for the seven months 
of the year they mount bf to £6,055,544, against £6,307,387 for 
the corresponding period of a twelvemonth back. Railway 
passenger carriages total £37,187 for the month just ended, against 
P14,798 for July of last year, and for the seven months the total 
is £209,710 this year, and £125,482 last year. Railway trucks 
figure for £39,601 last month, against £57,604 in July, 1892 ; and 
for the seven months the ae value of the exports is returned 
as £310,295, contrasted with £368,465 last year. 

The local iron market keeps much in the same condition as last 
week. Prices are very firm in all branches as the result of the 
colliers’ strike, and on Change in Birmingham this—Thursday— 
afternoon, factured ir ters reported themselves fairly 
well situated for orders, The uncertainties about getting 
deliveries, however, keep consumers back from te Ag large 
lines. Prices of best bars are £7 10s.; and £8 2s, 6d. for the 
L.W.R.O. brand. Merchant bars are £6 to £6 10s,; and 
common, £5 12s. 6d. to £5 15s. and £5 17s. 6d. Hoops were 
£6 5s. to £6 10s.; and gas tube strip, £5 15s, to £6 per ton. 
Sheets, singles, hard for galvanising, were quoted £7; doubles, 
£7 to £7 5s.; and lattens, £7 15s. to £8, Plates were 
£7 for tank, and £8 to £9 for boiler sorts. A very favour- 
able indication that the best—thin—sheet trade is not so 
bad as a profit-yielding business as some other of the departments 
just now is the annual report of Knight and Crowther, the well- 

nown sheet iron firm of East Worcestershire. The directors 
report that the profit on the past twelvemonth’s trading is £9302, 











out of which a dividend is recommended of 6} per cent. on the 
preference shares and 5 per cent, on the ordinary capital, £1 0 
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. written off for de reciation, £2000 placed to reserve, and £1114 | hoops remain unchanged at £5 17s. 6d. for random, and £6 2s, 6d. | to spare for the miners, to whom there is no friendly feeling for 
carried forward. he reserve fund will then stand at £7000. | for special cut lengths, delivered in the Manchester district. destroying the little work there was. 


is no relief in the scarcity in pig iron supplies. Indeed, the 
ne out and damping down of | mtn in the Northampton, 
Lincoln, Derbyshire, and other districts is rendering the situation 

- acute, and factured ir ters here hardly know 
ye to do for supplies. The Staffordshire blast furnace owners 
a re doing their best to make up for the lessened Midland deliveries, 
but they cannot sup ly anging like all the demand. Prices of 
Midland pigs are withdrawn, an Staffordshire pigs have advanced 
to £5 for cold air all-mine sorts, 57s, 6d. to 60s. for hot air, 43s, to 
44s, for part-mines, and 37s. 6d. for common. Coul prices have 





risen to 9s. and 10s, for forge sorts, and 12s. for furnace sorts, 
while furnace cokes are quoted £1 to £1 5s. per ton delivered from 
outside districts, 


Messrs. Chance, West Bromwich, are so improving their works 
for the manufacture of glass, that in a few weeks 200 more hands 
will be employed. : , 

The directors of Muntz’s Metal Company have resolved to 

declare an interim dividend for the past half-year, ended June 30th, 
at the rate of 5 per cent. per annum on the preference shares, and 
*, per cent. per annum on the ordinary shares, 
r We have heard a good deal lately of the successful competition 
in this country of German wire manufacturers. I am gratified, 
therefore, to announce that English wire rope makers are still able 
to take continental orders. Messrs, Latch and Batchelor, of Hoy 
Mills, Birmingham, have this week been advised by their agents in 
Lyons that they have secured an order for 350 tons of their patent 
wire rope, Which is required to be made in nine lengths, and then 
spliced together. This forms a part of a new towage system on 
the river Rhone. In wire nails, however, the Germans are still 
competing sharply with the Midland metropolis, and are offering 
their goods at much under local prices. 

The question of the resale of condemned Government chain is 
still being attacked by the Staffordshire operative chain makers. 
It is now stated that worn-out Government chain is my | brought 
into Wales az well as into this district, and after being ‘‘doctored” 
js resold as new. It is suggested that the frequent breakage of 
chain cranes and chains upon railways is possibly due to the em- 

Joyment of some of these worn-out cables, and it is stated that 
ast year there were 181 accidents on railways through chain 
breakages. The Home-office or the Board of Trade are to be 
communicated with. 

Reports continue to issue from the local railway carriage and 
wagon companies of results of last year's trading. The Metro- 
politan Company announces that the works have been kept in full 
operation with very satisfactory results. A profit oe of 
£21,341, to which has to be added £9842 brought from last year. 
A 10 per cent, dividend is provided, and a 5s, bonus, and £8684 is 
taken on to next year. Such a report is exceedii eae. 
The Midland Company report a gross profit of £277 , and a net 
profit available for present dividend of £16,163. In this case a 
6 per cent. dividend on the ordinary and on the preference 
capital alike is paid. The directors state they have no reason to 
be dissatisfied with the amount of work now in hand, 

Efforts made to bring about an amicable arrangement between 
the cycle makers and the Stanley Club, to avoid two rival shows 
being held in future, have proved unsuccessful, and two shows have 
again been arranged for this winter. The Coventry, Birmingham, 
and Wolverhampton makers are greatly interested in the situation. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A generally unsettled, lifeless tone characterises 
both the iron and the coal trades of this district, the stoppage of 
the collieries, and the consequent increased cost of fuel, whilst it 
has tended to increase the difficulties of business in the iron trade, 
has failed to give any material, even artificial, stimulus to prices. 
A good many of the pig and finished iron makers are preferring to 
damp down furnaces and stop their forges rather than go on at an 
increased cost of fuel, which they do not see any prospect of 
covering by advancing their prices for iron. Those who have 
secured higher-priced fuel, and are endeavouring to get a corre- 
sponding increased price for iron, have not, so far, succeeded in 
cbinislag any really substantial advance. Users of iron are not 
only in no position to pay higher prices, but they are themselves 
uncertain how long they may be able to keep their works going, 
and consequently are very cautious about buying. With regard to 
the coal trade, users on all sides declare that the iron trade in its 
present condition, and with the keen competition from abroad, 
cannot stand any increased cost of production in the way of higher 
ana fuel, and the advanced rates now being quoted have to so 
arge an extent checked further buying, that some collieries have 
found it necessary to suspend filling up out of stocks, as they have 
their sidings full of loaded wagons, To some extent this lull in the 
demand has been brought about by the persistent rumours which 
have recently appea: in the daily press, that negotiations were 
in progress which would bring about an early settlement of the 
dispute, and users of coal who have bought in stocks, have 
naturally been induced to work on with these, in the expectation 
that with an early resumption of operations at the pits, they 
would be able to secure further supplies at prices approaching to 
something like the old level. So far, however, the attitude taken 
up on both sides affords no indication of any disposition to give 
way ; the defiant tone still adopted by the leaders of the Miners’ 
Federation certainly precluding the possibility of any pro- 
posed compromise having emanated from that organisation ; 
whilst, on the other hand, the Committee of the Federated 
coalowners have made no move, and the prospect at present 
certainly is rather that there will be a protracted struggle before 
any negotiations are opened that are likely to lead to a settlement 
of the question at issue. In the meantime, there is a gradual 
contraction of requirements owing to the advance in the price of 
coal, and a growing disposition rather to stop works for the present 
than pay present rates. 

The Manchester Iron Exchange on Tuesday was but moderately 
attended, and generally a slow tone was reported all through the 
market. In pig iron local and district makers who are in a 
position to keep their furnaces going, and therefore still able to 
sell, are doing a fair business in foundry qualities, with rather 
better prices being got, but forge numbers meet with only a 
very restricted inquiry, owing to the cessation of operations at 
some of the finished ironworks. For No. 3 foundry Lancashire 
pig iron, makers are getting prices equal to about 45s, and 
45s. 6d., less 24, delivered Manchester. In district brands, 
Lincolnshire foundry is firm at 41s. 6d. to 42s., the minimum 
prices having been &t readily, whilst Derbyshire foundry brands 
are not quoted under about 47s, 6d. to 48s., net cash, ‘delivered 
Manchester, With — to outside brands offering here, Mid- 
dlesbrough remains without quotable change, ordinary truck iron 
being obtainable at about 43s. 10d., and good-named foundry 
brands at 44s, 4d,, net cash, delivered Manchester, but Scotch iron 
has stiffened up slightly, Eglinton being firm at about 45s., and 
Glengarnock at about 46s., net prompt cash, delivered at the 
Lancashire ports, 

In the manufactured iron trade, one of the principal forges has 
already to a very large extent stopped their rolling mills ; others 
are ceasing work at the end of the present week, but in one or two 

cases makers — being able to keep going, at any rate for 
the next four or five weeks, at a considerably increased cost of 
fuel. Under these conditions it is only to be expected that prices 
would show a hardening ae: and in some instances 
special quotations are being made, but generally bars have been 
ut up about 2s, 6d. per ton, local makers now quoting £5 12s, 6d. 
or delivery in the Manchester district, with Staffordshire qualities 
also firm at this figure. For sheets it is difficult to give any 
definite price, as these are mostly subject to special quotations, but 


Only a slow business is reported generally in the steel trade, but 
rices, if anything, show a tendency to stiffen. Good foundry 
ematites are not quoted under 54s,, less 24, delivered Manchester, 
and business has been done at this figure. In steel billets local 
makers are getting a substantial advance upon their present limited 
production, and orders have been booked at £4 7s. 6d., net cash, 
delivered Manchester district, and they now decline to entertain 
business, except at a further advance. Local makers of steel 
plates are at present out of the market, owing to the stoppage of 
the works, and good boilermaking plates from other districts are 
not quoted under £6 7s. 6d., delivered here. 

A fair amount of activity is reported in the metal market, with 
prices generally firm, brass wire, which showed a tendency to 
weaken, having now got back to full list rates, 

The engineering trades for the most part continue only 
moderately off for work, any real activity being confined to a very 
few firms, who are mostly engaged on special work, and new 
business still comes forward very indifferently. 

Recently I noticed a couple of novelties in the way of automatic 
a introduced by Messrs, W. H. Bailey and Co., of 
Salford. Visiting their works the other day, I was shown one or 
two other improved appliances useful to an engineer, which are 
worth nutice. One of these is a very handy form of portable test 
pump, designed by Mr. M. Longridge, M.I.C.E., the chief engineer 
of the Engine, Boiler, and Employers’ Liability Company. This 
small boiler prover—which, with pump and fittings complete, can 
be packed in a neat leather case, measuring 26in. long by 104in. 
wide and 2hin. deep—was, in the first place, designed for the use 
of the inspectors employed by the company, as pumps fixed in 
cisterns of the ordinary kind were found to be inconvenient. The 
pump, when in use, is supported on a light stand, with a couple of 
projections at the base, which enable the operator to hold it 
firmly in position with his feet, whilst the pumpis worked with the 
crutch handle on the top of the support. Another handy appli- 
ance is a sight-feed lubricator of new pattern, which requires only 
one steam connection, and can be fitted on the steam pipe or on 
the valve chest of the engine, and is consequently specially suit- 
able for small steam engines and —— 

Quite a lull in the demand for all classes of fuel has come over 
the coal trade of this district during the past week. As regards 
the better qualities, there is almost a complete cessation of buying 
for house fire consumption, which is enabling colliery proprietors to 
reserve their stocks for steam, forge, and general manufacturing 
requirements, and at the present rate of demand, the colliery 
concerns in the neighbourhood of Manchester anticipate that they 
will be able to carry over the next six weeks without much diffi- 
culty. In other Lancashire districts, however, stocks are get- 
ting low at a good many of the smaller collieries, and there 
are probably not more than about twelve of the large colliery 
concerns that hold any really heavy quantity of coal. The 
demand for forge, steam forge, and general manufacturin 
purposes is not more than moderate, and in all classes of roun 
coal business just now is really abnormally quiet, with prices 
not more than maintained at last week’s quotations, and sellers 
in some cases, who were endeavouring to get exceptional advances, 
have had to give way somewhat to meet the market. At the pit 
mouth the t qualities of round coal for house-fire require- 
ments average 14s, to 15s., with common coal averaging 
about 12s, to 13s. per ton. For engine uirements there 
is a general scarcity of slack, stocks of which have in most 
cases now been cleared off, and consumers are having to go 
upon either through-and-through coal, or the lower qualities of 
round coal, for which, of course, they are having to pay full present 
prices. Where colliery proprietors have any slack to sell, they are 
getting from 10s. to 11s. per ton, whilst through-and-through coal 
averages about 12s, per ton at the pit mouth. 

In the chipping trade there is very little doing, the advanced 
prices that are now being quoted for Lancashire steam coal, 
delivered at the ports on the Mersey, no doubt inducing owners of 
vessels to send them round to other ports in mining districts where 
the pits are still poran and it is difficult to give any reliable 
quotations, except that sellers here are asking something like 16s. 
to 17s, for steam coal, delivered at the Garston Docks or the High 
Level, Liverpool, 


Barrow.—There is a quieter tone in the hematite pig iron, 
consequent doubtless on the holiday observances of the week. 
The demand from all sources is very quiet, and makers find the 
output of thirty-five furnaces equivalent to the consumption. 
There were thirty-seven furnaces in blast last week, but ten at 
Barrow have been dam down on account of the supply of coke 
from the Burnley district having stopped. It is probable the coal 
crisis will have still further effect on the iron trade of the district, 
as makers cannot keep their trade if higher prices have to be paid 
for fuel. Bessemer qualities of iron are quoted at 46s. 4d. net 
cash warrants, sellers and buyers 45s, 2d. Makers ask 45s. 6d. to 
47s. for mixed Bessemer Nos. net f.o.b. Very few transactions 
are noted during the week. The stocks of iron on hand are fairly 
large, but they are not increasing, and represent about 63,000 tons 
in warrant stores and about one-third of that weight in the hands 
of smelters. 

Tron ore is depressed, and bad as trade is, occasional cargoes of 
Spanish ore areimported, Native ore is selling at 8s. 6d. to 9s. 
per ton net at mines. 
= Steel makers are very badly off for orders for plates, angles, 
and other ry meampear | sections, for blooms, billets, slabs, and 
wire rods, and have only a small trade in blooms, but a fairly good 
demand is experienced for tin bars, which are at £4, and for heavy 
rails, which are quoted at £3 15s, per ton. There is also a steady 
trade in heavy steel castings. 

Shipbuilders and engineers are getting very short of orders, but 
during the past few days a large cargo boat has been ordered at 
Barrow by a Liverpool firm, and it is expected that some foreign 
orders will soon be secured, voy | with good contracts for first- 
class engineering. Prospects in shipbuilding are rather brighter, 
although there is a very large tonnage of shipping lying idle. 

The coal and coke trades are in a peculiar position. Supplies 
have stopped from Lancashire and Yorkshire, but the coke supply 
from Durham is maintained. Prices, however, are increasing 
although large stores of fuel are everywhere held. 

Shipping is still very much depressed. 

The Furness Railway Company has declared a dividend at the 
rate of 1 per cent. per annum on the past half-year’s working, the 
lowest dividend ever paid by the company since its formation. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE atmosphere in this region has rarely been so clear. All the 
collieries are standing, and the valleys around Sheffield are smoke- 
less, ‘‘ the black flags,” as the Duke of Portland once called them 
in cutting the sod of a new pit at Whitwell, no longer flying from 
the lofty chimneys, Every manufacturer who can close his esta- 
blishment has done so; the works which have fe goon of fuel are 
running no more departments than they can help, and the smoke 
nuisance for the time being is extirpated. The miners are throng- 
ing the streets of the large towns. As yet they seem to regard 
the stop’ as a welcome respite from labour. They were con- 
spicuously in evidence at the sports held on Bank Holiiday, they 
crowded the theatres at night, and thronged the stations for seaside 
and other excursions. In a week or two, when their funds give 
out, they will begin the old practice of seeking public help; but 
I suspect that they will ‘“‘draw blank” in such large towns as 
Sheffield, where trade was very bad before the strike, and now it 
is made additionally worse by want of fuel. In fact the Sheffield 





artisans can do no more than keep themselves ; they have nothing 








Coal quotations are altogether unreliable in the present crisis, 
Barnsley thick seam house coal has been offered at several pits to 
merchants at from 14s. to 15s. per ton. Stocks are to be seen on 
the pit hills, but the Union prevents these being loaded on the 
wagons. The steam coal business with the Humber is almost at an 
end for the time. Locomotive coal not contracted for is fetching 
along price. Several companies are stated to be paying from 3s. 
to 4s, per ton more than that contracted for. Advances in prices 
are easily secured now for such scanty lots as change hands, An 
extra 5s, a ton. has been obtained in most cases. Slack, so long 
almost unsaleable, has now gone up to 12s. per ton. 

During the Durham strike Yorkshire coke was sent to the North 
in considerable quantities. The compliment is now being returned. 
Durham blast furnace coke is offered atj22s. 6d. per ton delivered, 
and it is being used, with an admixture of the best local coke, in 
several of our steel works. Two or three holders of best steel 
coke have done well with it, realising as high as 25s. or 26s. per 
ton ; inferior qualities, however, do not make more than 22s, 

As a direct result of the strike it is unpleasant to note a decided 
check to the railway material trade. A revival was close at hand ; 
railway companies ordering more freely in wheels, tires, springs, 
buffers, and axles. Consumers, however, are now holding off 
until they see the issue of the present conflict. Some of our 
larger establishments, where coal has been stacked for weeks, 
expect to keep their leading departments going for a month or six 
weeks ; but the holidays this week are being more freely taken 
than usual. 

In the lighter industries very little work has been done this 
week. The unsettled state of America, owing to commercial 
embarrassments and tariff expectations, has stopped a large 
amount of the normal business, as storekeepers are waiting to see 
if anything comes of the talk of reducing duties. A few orders 
continne to come in from Australia, and the Cape markets are 
better. Trade in joiners’ tools is reported to be brisker, and 
the skate makers are busy on goods for the next winter. 

The Frodingham Iron and Steel Company has damped down 
three of its blast furnaces, owing to the miners’ strike. This, 
of course, has thrown a large number of men out of work. The 
company, through the same cause, have been compelled to stop 
the steel smelting department. A furnace has also been blown out 
by the Appleby Iron Company, which has given its men notice 
that on the exhaustion of its fuel supplies the works will be 
instantly closed. This company is utilising thei present com- 
pulsory holiday for making extensive repairs. This sensible way 
of making the best of a bad business is being very generally 
adopted in our large establishments. 

Prices of iron and steel remain as last quoted, with business 
practically pended. B billets used in the Sheffield 
trades continue to be quoted at £5 7s, 6d. to £5 12s, 6d. per ton; 
Siemens-Martin £5 15s. to £6. Crucible [steel exhibits a slight 
improvement. Swedish steel makers declare that their prices can 
go no lower ; in fact, that they cannot produce at present prices 
any longer. A large business is doing in this class of steel among 
continental firms, who are taking heavy lots of the best grades. A 
demand is also reported from the United States. Billets—Swedish 
—are from £8 10s. to £10. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE strike of colliers in the Midlands has a tendency to 
strengthen the iron market here, but after all pig iron makers in 
this district are not likely to profit much by the stoppage, because 
it will not increase the demand for iron, seeing that the lack of 
fuel there will necessitate the closing of the iron and steel works 
which consume pig iron. Producers of Cleveland pig iron will 
find themselves left in much the same position as they have been. 
They have not of late years been sending much iron into Stafford- 
shire, and thus a stoppage of the mills there will not affect them. 
It is, however, somewhat different with the makers of hematite pig 
iron, because they have lately built up a large trade with Sheffield, 
having very largely cut out the West Coast makers, who formerly 
supplied this market. East Coast producers, by reason of their 
cheap Spanish ore, and having the advantage of cheaper fuel, have 
been able to supply quite as good an iron as that from the West 
Coast, and at 2s. to 2s, 6d. less in price, so that the trade has come 
to them ; and further than this, their cheap hematite has enabled 
them to build up a large export trade recently, so that this will in 
some measure make up for the diminution that will result from the 
stoppage of the Sheffield steel works. 

ussian manufacturers, who have hitherto bought their supplies 
from Germany and Belgium, are now getting them from this 
district, and the prospect of their continuing to do so is good 
because of the tariff war going on between Germany and Russia. 
More iron has been sent from the Tees to Russia during the last 
three months than in any other similar period, and almost all that 
has been despatched has been of hematite quality. And more 
than a fourth of the pig iron leaving the Tees is now hematite, 
a much larger proportion than has ever been known before. It is 
not surprising, therefore, that hematite prices are well maintained, 
and tbat 43s. 6d. per ton f.o.b, is the least that will be accepted 
for early deliveries of mixed numbers. 

The market was at first unfavourably affected after the 
issue of the Cleveland Ironmasters’ statistics for July, for 
they were certainly much less satisfactory than had been ex- 
pected, but the bad influence seems to have disappeared, 
and the market has improved. It had been generally estimated 
that deliveries of Cleveland pig iron would have balanced 
production, and that stocks would have shown neither increase nor 
decrease, but this calculation proved to be wide of the mark, for 
the ironmasters had to report an increase of no less than 
13,224 tons, It must be acknowledged that during the last few 
months it had not been easy to make a forecast of the state of the 
stocks of Cleveland iron—which are all that the makers give. It 
was not difficult to do so when the exports consisted mainly of 
Cleveland pig iron, but the case is different when so large a pro- 
portion of the pig iron shipped is hematite, because during the 
currency of the month, while the total pig iron shipments are 
made known day by day, no information is afforded to allow 
of people discriminating how much is Cleveland iron and 
how much hematite. his upsets all calculations. The July 
returns report that eighty-seven furnaces in the North of England 
were in blast out of 143 erected—the same as inJune. Of these 
eighty-seven, there were fifty producing Cleveland iron and 
thirty-seven hematite, &c. Within the last twelve months eight 
blast furnaces have been entirely demolished. The production of 
Cleveland pig iron was 119,582 tons in July—2492 tons more than 
in June; and of hematite iron 111,615 tons—3571 tons increase; 
the total being 231,197 tons—6063 tons increase. As regards 
stocks of Cleveland pig iron—no returrs being given relative to 
hematite—they were 506,010 tons at the end of July, or 13,224 
tons increase during the month. Makers’ stocks were 124,225 tons 
—increase, 6421 tons; makers’ stores, 2342 tons—decrease, 440 
tons; in the North-Eastern Railway warrant stores, 2415 tons— 
decrease, 300 tons; and in Connal’s stores, 77,028 tons—increase, 
7548 tons. The shipments oversea were 14,622 tons more than in 
June, but the coastwise were 20,828 tons lower, owing to the 
greatly reduced demands of Scotland. 

A better demand for Cleveland pig iron is springing up on ex 
port account, and this strengthens the price of No, 3 Cleveland, 
which is the quality chiefly required for shipment. Makers have 
been otee . 6d. per ton for early f.o.b. deliveries of this 
quality, and have been able in some cases to realise it, but gener- 

ly the merchants have been accepting 35s, 3d., and the iron was 
obtainable from several of the producers at that. At the close of 





last week, on the publication of the unsatisfactory official returns, 
consumers would not pay more than about 35s, Makers find it 
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very difficult to dispose of their forge qualities, notwithstanding 
that prices would be taken which must involve considerable loss 
to the seller. The stock of forge iron is large; indeed, nearly the 
whole of the 124,000 tons of pig held by the makers is of that 
quality, foundry numbers being very scarce. The demand for 
forge steadily diminishes as the finished iron trade decays, and its 
manufacture cannot be profitable ; it costs just as much to make it 
as to produce No. 3, nk yet the price is 3s. less, whereas it usually 
is not more than ls. less. It would appear that it would be the 
best policy of the Cleveland maker to z his best to avoid produc- 
ing forge iron, and devote his attention to turning out good foundry 
basic, or hematite iron. There certainly does not seem to be much 
of a future for those who continue to make forge iron, and have to 
put so much of it into stock. Scotland has been hitherto a large 
customer for North of England forge iron, but at present is taking 
very little. Cleveland warrants are steady at ¢ 6d. cash, and 
East Coast hematite warrants are at 43s. 6d. cash. The stock of 
Cleveland pig iron in Connal’s stores on Wednesday night was 
80,921 tons, or 3893 tons increase this month. 

Iron plate and angle manufacturers report a moderate improve- 
ment in business, and have raised their prices, iron ship plates 
being quoted £4 15s.; boiler plates, £5 15s.; and ship angles, 
£4 12s, 6d., all less 25 per cent., and f.o.t., but the works are far 
from being well employed. Common bars cannot be had under 
£4 17s. 6d., less 24 per cent., but there being few manufacturers, 
competition is not so keen. Another instance of the ousting of 
icon by steel is afforded by the fact that after the close 
of this week, Messrs. Dorman, Long and Co., will cease to 
manufacture puddled bars, and will demolish their puddling 
furnaces at the West Marsh Works, Middlesbrough. They, 
a considerable time ago, stopped the manufacture of puddled 
bars at their Britannia Works, and did away with the furnaces. 
When these Britannia Works were established in the palmy days 
of the iron rail trade, about 1872, they had 120 puddling furnaces. 
Messrs. Dorman, Long, and Co. will devote themselves to the 
manufacture of steel angles, girders, Kc. 

For steel the demand is quiet, especially for rails, but works are 
well occupied, and prices are maintained. Heavy rails are quoted 
£3 17s. 6d. net at works. Steel ship plates may be obtained at 
£5 2s. 6d., but are generally quoted at £5 5s., in both cases less 
25 per cent. and f.o.t. Steel angles are at £4 15s., less 24 per 
cent. 

The shipbuilding and engineering industries continue to show 
improvement, and some firms are securing better prices for their 
work. There is a large amount of bridge building in hand in this 
district for the Chinese railways. 

The excellent results shown by the new furnace at the Newport 
Ironworks, Middlesbrough, built on altogether different lines from 
the ordinary blast furnaces, are attracting considerable attention. 
The furnace is constructed according to the designs of Messrs. 
Howson and Hawdon, and produces 40 per cent. more iron than 
the ordinary furnace, and of better quality. Mr. Hawdon has 
undertaken to read a paper on the subject at the meeting of the 
Iron and Steel Institute which is to be held at Darlington next 
month. 

The wage question in the coal trade in the North of England is 
not giving rise to any disquiet, because it is not believed that any 
strike will occur. Both the miners of Durham and Northumber- 
land have obeyed the behests of the Federation in claiming 
advances equal to the reductions of the past two years, but they 
are not likely to get them. The Northumberland owners have 
refused to give their men 164 per cent., or indeed any advance, 
and the men are ballotting whether they shall strike. The Durham 
owners have refused the claim of their men to 15 per cent. 
advance, but they have offered to refer the question to arbitration. 
The men are voting now whether they shall continue their relations 
with the Federation. Prices and demand have increased, but this 
is due to the stoppage in the Midlands, and can only be temporary. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was closed on Monday owing to 
the Bank Holiday. On Tuesday a moderate business was done, 
and there was a firmer feeling. Scotch warrants sold from 42s. 4d. 
to 42s. 5d. cash, and Cleveland 35s. 6d. to 35s. The market 
has since been firm without much alteration in price. Cumberland 
hematite sells at 45s. 2d., and Middlesbrough hematite at 43s, 3d. 
cash. 

The prices of makers’ pig iron have a dearer tendency, as follow : 
G.M.B., f.o.b. at Glasgow, No. 1, 42s, 9d.; No. 3, 42s, 3d.; Carn- 
broe, No. 1, 44s.; No. 3, 43s.; Clyde, No. 1, 47s.; No. 3, 43s. 6d.; 
Gartsherrie, Summerlee, and Calder, Nos. 1, 48s.; Nos. 3, 45s.; 
Langloan, No. 1, 53s. 6d.; No. 3, 45s.; Coltness, No. 1, 53s. 6d.; 
No. 3, 47s. 6d.; Glengarnock, at Ardrossan, No. 1, 48s. 6d.; 
No. 3, 44s.; Dalmellington, No. 1, 46s.; No. 3, 44s.; Eglinton, 
No. 1, 44s. ; No. 3, 43s.; Shotts at Leith, No. 1, 51s.; No. 3, 
48s.; Carron at Grangemouth, No. 1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5688 tons, compared with 6701 in the corresponding 
week of last year. Of the total 701 tons were despatched to 
Belgium, 490 to Holland, 380 to Italy, 185 to Germany, 100 to 
United States, 380 to Canada, 110 to South America, 180 to India, 
145 to Australia, 60 to France, 25 to Spain and Portugal, 550 to 
other countries, the coastwise shipments being 2379 against 3795 
tons in the corresponding week. 

A number of the furnaces that were out of blast on account of 
the recent holidays have now been relighted. The total blowing 
in Scotland is 67, against 62 last week, and 75 at this time last 
year. 

The foreign demand for Scotch pig iron continues light. The 
United States is taking very little of our iron this season, and the 
requirements of Canada are too easily met, while the shipments 
to the Australian Colonies consist almost exclusively of what is 
necessary for providing ballast to the ships that have to be sent 
there from the Clyde. 

Makers of hematite pig iron are looking for a better demand 
owing to the increased requirements of the steel trade. It seems 
to be felt by consumers that whatever may happen this class of 
iron might very well be bought at present prices. The amount of 
work already on the books of the steelmakers is such as to require 
a large amount of raw iron, and orders are being continually added 
to. Shipbuilding material particularly is in constant demand, the 
number of contracts coming out exceeding anything that was 
anticipated. With all this work, however, the probability is that 
steel will continue cheap, because of the great capacity of the 
works, only a few of which have yet been able to go on full time. 
Prices of steel are steady, being quoted on the basis of £5 5s. to 
£5 7s. 6d. per ton, less 5 per cent. discount for delivery in Clyde 
district. 

The malleable iron trade is gradually showing a little more 
activity. The works in some places are better employed. It is 
not at all certain, however, whether this additional show of business 
will be of long duration. The hindrances to the expansion of the 
foreign trade are numerous, so that without entertaining exagge- 
rated ideas as to the future, makers are gratified with the improved 
feeling which now prevails, The lowest grade of common bars is 
quoted £5 per ton; second grade, £5 5s. ; highest grade, £5 7s. 6d. ; 
best bars ranging up to £5 17s. 6d. Rather more inquiry is re- 
ported for sheets, which are quoted on the basis of £7 5s. for iron 
singles, all these rates being subject to the usual 5 per cent. dis- 
count for cash in one month. 

Tube makers report a fair inquiry, and good orders on hand. 
The founders have obtained a number of orders for cast iron pipes, 
and some good contracts of this description are in prospect. 

What action the Scotch miners may ultimately take in connec- 
tion with the present crisis is still a matter of uncertainty. Their 


attitude has become rather more aggressive in the course of the : 





past week, In Fifeshire, business has become more active at the 
“nas owing to the English strike, and this has encouraged the 
eaders of the men to hope for an early advance in wages. It thus 
happens that while the men were formerly urged to act with 
caution, they are now being exhorted to sander notice of a general 
strike, and a similar position being taken up by the colliers of Mid 
and East Lothian. There is some doubt as to how the men of 
Stirlingshire will act. As regards Lanark and Ayr, the miners’ 
agents profess to be well satisfied with the results of the short- 
time policy, and they contend that if the men persevere in restrict- 
ing their work to four days of eight hours per week they are likely 
to succeed in obtaining higher wages. A concession of 6d. per 
day has been made by Wilsons and Clyde, which is one of the 
largest coal-producing companies in Scotland. The men look upon 
this as a good omen, from their point of view. What operates 
against the coalmasters making a general advance is the contracts 
they entered into at low prices early in the season. 

It need scarcely be said that the coal market continues in an 
irregular state. The prices f.o.b. are higher than a week ago, but 
the advanced rates are obtained for only a small proportion of the 
output. 








WALES AND ADJOINING COUNTIES. 
(From our own Corr 


THE wave of industrial trouble from the Midlands has unques- 
tionably affected the coal trade of Wales, and the weakest element 
in a pit numerically, but yet an important factor, the hauliers, have 
in some quarters hampered matters by coming out on strike. So 
far as the main body of colliers are considered they are all right, 
but it is the hauliers who block the way for steady working, and 
we are certainly in for a certain amount of disorganisation. This 
was very perceptible on ‘Change at Cardiff this week. Sales were 
limited, as there was no likelihood of being able to deliver coal, 
and it was a difficult matter to obtain quotations, As far as I can 
ascertain, the price of best steam this week is from 13s, 6d. to 
14s. 6d., and best huuse 12s. 6d. to 13s. These, of course, are 
approximate figures. Should the hauliers be quieted, and trade 
resume its orderly course, some such figures representing an 
advance of at least 2s. per ton will certainly be insisted upon. 

The action of the hauliers which has led to the stoppage of 
various collieries this week in the Rhondda and Pontypridd district, 
and even affected some in Monmouthshire, is not, from all I can 
learn, in close sympathy with Federation, but an attempt, at the 
present contingency, with high prices being realised, to wrest an 
advance from coalowners. They are demanding 20 per cent., and 
at the time I write are making desperate efforts to enlist the 
hauliers of the various districts in a movement which may fitly be 
termed an illegal conspiracy. Mr. David Morgan, C.C., attended 
a meeting of hauliers this week in the Aberdare Valley, and warned 
them that in the course taken by the Rhondda men, and which 
the hauliers of the Aberdare Valley were invited to co-operate 
with, they had taken an illegal action, not only in disagreement 
with the sliding scale government, but out of accord with the law 
of the land. ‘‘The Rhondda men had come out without 
notice, and could be punished, for without law there was no 
true liberty, but disorder and violence.” He urged them to 
act legally, and if they required an improved arrangement 
with employers, to agitate openly for it, and he would aid. 
These temperate remarks appeared to have good effect, and I’am 
in hopes that after a day or two of holiday-making, and a fuller 
perception of the illegal step taken, the hauliers will become 
amenable to reason. In view of the present dislocation of trade, I 
cannot furnish full and reliable quotations, At present some coal- 
owners who are working will get fancy prices. Swansea quotations 
steam are 12s. to 13s. 6d.; seconds, 9s. to 11s.; bituminous, to 
lls. 6d.; anthracite, 8s. 9d. to 13s.; patent fuel, to 10s.; cokes, 
12s. to 13s. furnace, 16s. 6d. to 17s, foundry. 

There is not much improvement to be recorded in the iron and 
steel trades. A slight change for the better has occurred in rails, 
as one might expect, seeing the very low prices quoted, and during 
the week, in adaition to several consignments of rails to local rail- 
ways, 500 tons were sent to Norway. The chief make continues to 
be steel bar, and the quantity sent away from Cyfarthfa has been 
very large, with the usual average of crop ends for Midland 
counties. 

The quotations in Swansea, at the Exchange, midweek, were as 
follows :—Steel rails, heavy sections, £3 lis. to £3 17s. 6d.; light, 
£4 15s. to £4 17s. 6d.; sleepers, angles, channels, &c., according to 
specification. Steel sheets, £7 to £8, with the usual extras for 
higher ganges ; sheet iron, £6 10s. to £7 10s. at works. Bessemer 
steel bars, £4 7s. 6d. to £4 10s.; Siemens bars, £4 10s. to £4 17s. 6d., 
all delivered in the district, less 24. 

Glasgow pig is quoted at 42s. 4d.; Middlesbrough, 35s. 64d.; 
hematite, 45s. 2d. for mixed numbers, according to brand. 

In tin-plate the market remains dull, and prices unchanged ; and 
I am sorry to note that the quantity shipped of Jate has been very 
small. Last week’s business, ending August 5th, at Swansea, was 
as follows :—Received from works, 81,326 boxes ; shipped, 40,266 
boxes ; leaving stock at 269,106 boxes ; as compared with 164,404 
the corresponding week last year. 

A far from satisfactory feeling prevails in the tin-plate districts, 
and the falling-off in shipments of late has been followed by the 
issue of notices from one of the large tin-plate firms, Morewvod 
and Co., and as they employ a large number of men at their 
various works, this has caused a good deal of uneasiness. The 
notice expires in twenty-eight days, and I learn from good 
quarters that it is only issued to ‘‘ safeguard” the proprietors, 
should there be a failure of coal supplies, and that it is not owing 
to falling trade, as the firm are well off for orders. 

It is to be hoped that the lessened tin-plate business of late at 
the docks is only temporary. : 

As anticipated, the audit of coalowners’ books has resulted in the 
declaration of an advance of 1} per cent. This, by the reasonable 
class, is accepted as satisfactory, showing as it does the turn of 
the scale, which, if collicrs adopt a peaceful course, will soon 
record larger advances, 

Coal shipments for last week were generally good, as they 
usually are preceding the holidays. Newport coasting total was 
over 26,000 tons. 

The Forest of Dean colliers are beginning to show a less deter- 
mined attitude, and there is a rumour of a wish to treat with the 
coalowners. 

The railways are now getting into the height of the passenger 
season, and I must commend the local ones for the manner in 
which they dovetail a large goods traffic with numerous excursions, 
and all carried out punctually and safely. The Taff Vale handled 
an enormous number on the occasion of the National Eisteddfod 
last week without a hitch, and the Brecon on several occasions, in 
addition, has shown admirable management. 

I can testify also, personally, to the excellent arrangements on 
the Cambrian, linking Hereford, Newport, and Cardiff with 
Aberystwith and North Wales. 

Mr. Aslett has not only carried out a remarkably good summer 
system, but issued elaborate and illustrated guides, which add 
considerably to the gratification of passengers. The link between 
the principal towns and resorts of the North with the South is 
now all that can be required. 

I note that the Midland is doing extensive trade in working the 
Cyfarthfa traffic with the tin-plate districts. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

It is monotonous to write of a continued depression and absence 
of inquiry in the iron trade, and yet nothing else can be truthfully 
stated. Indeed, the feeling on the iron market is rather more 
despondent this week than last, and the fact that the Russian 
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tariff will come into practice naturally does not tend to im 

the general tone in the iron industry. The Silesian iron Ge 
especially, will lose by the new tariff. From the first of Au *, 
an additional duty of 20 p.c. is to be put on iron, steel, and ma 
while on agricultural machines, wire, castings, rails, and tin- late’ 
30 p.c. duty will be pe. Foreign iron will be imported to in . 
just as before, but chiefly from England and Belgium, and pecker 
Austria, while Germany and the neighbouring Silesia will be sh r 
out from the Russian market. The ironmasters of Upper Silewe 
will feel the loss very keenly, because they are obliged to thie 
their iron on foreign markets. Last week the Silesian rolling n il 
convention has been prolonged till 31st of December, 1894, s 

The enthusiasm for syndicates has long ceased ; formerly 
sacrifices were willingly made in favour of the generality, but now 
everyone is trying to promote his own interest. A further conse 
quence of the prolongation of the syndicate is that bars have been 
reduced from M. 132°50 to M. 127°50 p.t.; heavy plates from M, 
142°50 to M. 140 p.t. ‘on 

Last week the Austro-Hurgarian iron market has been rathc; 
irritated by the report of a Vienna paper, according to which the 
tirm Stumm Brothers had sold bars and sectional iron at M. 8 t, 
95 p.t., free Neun Kirchen. Up to date, makers as well as deale) 
have, however, firmly maintained their former quotations. It is 4, 
ill wind that blows nobody any good; while the Silesian jr, v 
industry will lose by the Russian tariff, Austrian ironmasters are 
entertaining hopes that export to Russia will now improve, because 
the German works will no longer be able to compete on the 
Russian market. Official quotations are :—For white pig iron, 45 
to 47°50 and 48 fi. p.t., free at works; grey pig, 52 to 5541, rte: 
Bessemer, 53 to Sdfl. p.t.; ingots, 80 to 901. p.t.; Austrian and 
Styrian bars, 119 to 127 fl.; girders, 106 to N10fl.; boiler plates 
185 f1.; tank, ditto, 155f1.; tin plates, 30°50 fl. per box ; galvanised 
sheets, 235 fl. p.t. at works, 

The iron business in France is quite quiet, the only order of 
importance that has been reported during last week, being one 
for rails for the Bone-Guelma Company, which the Société dix 
Forges et Aciéries du Nord et de l'Est has secured. Merchant 
bars note 140 to 150 f. p.t.; girders, 160 f. p.t. 

The Belgian iron industry is in a state of entire stagnation, A] 
the blast-furnace works compiain of an extreme want of employ- 
ment. The steel works, too, are rather badly off, with the 
exception of Ougrée, which has secured an order for 2000 tons 
railway materials for the Egyptian railways, at 130 f. p.t. The 
rail orders for the same line have gone to England at still lower 
figures. 

Rhenish- Westphalian iron business does not show any change 
upon the week. Pig iron experiences very little inquiry, and the 
demand for finished iron, though not quite so bad ‘as during 
previous weeks, is still far behind what is required to keep the 
works going regularly. Prices are, naturally, very changing, 
With regard to the different sorts of manufactured iron, bars have 
been just a trifle more animated upon the week, while girders are 
in quiet demand at very low quotations. For hoops, too, prices 
continue depressed, but there has been an increase in demand here 
and there. Only part of the plate mills have been fortunate in 
securing sufficient employment, and the sheet trade is also very 
irregularly occupied. While in Rheinland there is rather a fair 
ey for this article, and the mills are kept going regularly on 
orders for immediate delivery, the works of the Siegerland com- 
plain of a scarcity of orders and decreasing quotations, Drawn 
wire begins to show an improvement, some pretty good export 
orders having lately been booked. Nothing can be added to what 
has — been reported regarding the employment of 
foundries and machine shops. The wagon factories will get addi- 
tional work by some rather large orders that are soon to be given 
out, one for 1686 load wagons, and another for 300 load wagons and 
80 nger cars for the Elberfeld Railway Administration. 

he National Zeitung has just published the figures of Russian 
export trade, which will be of some interest on account of the new 
tariff. It must be noted that the figures for 1892 are rather 
incomplete :— 

1892. 1891. 1890. 1889, 1888, 
Export in 1000 roubles 470,612 .. 700,471 .. 687,017 .. 752,051 .. 568,850 
Import in 1000 roubles 367,385 .. 348,668 .. 334,385 .. 394,657 .. 332,270 
Export in corn, &c., was in 1000 roubles :— 


Wheat. Rye. Barley. Oats. Maize. 
1892 .. 70,453 .. 10,068 .. 25,463 .. 13,746 .. 18,882 
1891 .. 186,059 .. 50,871 .. 381,788 .. 381,742 .. 18,917 


Russian trade to the principal foreign countries was, in 1000 
roubles :— 








1891. 1890. 1859. 1888, 
Export toGermany.. .. 191,527 .. 190,388 .. 188,551 
Import from Germany .. 103,074 124,082 .. 1 
Export to England... .. 172,605 257,607 .. 9 
Import from England 3,655 95,877 
Export to France 41,825 .. 35,238 
Import from France 16,167 .. 18,420 
Export to Austria .. 26,862 .. 27,645 .. 
Import from Austria 17,311 .. 18,389 .. 14,577 











A New APPARATUS FOR SMOKE CoMBUSTION.—While we do not 
contend that the great difficulty of smoke prevention has yet been 
entirely overcome, a distinct advance has, the Lancashire Evening 
Post thinks, ‘‘ been made by the invention of a device now in use 
at our head office, by which the quantity of smoke emitted is 
greatly reduced, and a very considerable economy of fuel is 
effected. In the boiler to which we have the apparatus fitted the 
bars are 4ft. long, and the height from the bars to the top of the 
furnace is 15in. About 7in. from the far ends of the bars an arch 
is placed 5in. deep. By means of this arch the smoke is turned 
downwards, upon and through the fire. Below the bars a door is 
placed about 3ft. from the front, whereby the amount of draught 
allowed at the back of the furnace is regulated and a more equal 
proportion forced up the front. By this door the bars are kept 
cool owing to the additional quantity of air, and thus preserved, 
and the air is thoroughly mixed with the smoke as it passes 
through the fire, thereby assisting in its combustion. After a 
month’s trial we find that a saving of over 25 per cent. has been 
effected, the quantity of smoke has been greatly reduced, and the 
residue from the furnace in the shape of clinkers has been 
diminished by one half. The inventor and fixer is Mr. William 
Bracewell, of 3, Hermitage-street, Rishton.” 

Misnap To H.M.S. Expymion.—While going to press with our 
last issue on the afternoon of the 3rd inst., a fatal mishap was 
occurring to her Majesty’s new first-class cruiser Endymion—lately 
under description in our oe glee and engined by Earles 
Shipbuilding Company, of Hull, in Stokes Bay. The vessel had 
on the previous day been put through a successful series of circle 
turnings, and on the morning of the 3rd inst. she got under way 
for her gun trials with a scratch crew. Her armament consists of 
two 9°2in, breech-loading guns, ten 6in., and seventeen smaller 
quick-firing guns. The firing passed off quite successfully, and 
she steamed back into Stokes Bay for her torpedo trials. When 
going westward at a speed of fifteen knots, a torpedo was dis- 
charged from the starboard tube at a floating target, and when 
about to go round, two steam hoppers were seen approaching from 
the eastward at some distance apart. They had come from South- 
ampton, and subsequenty proved to belong to a Tyne company 
engaged in dredging operations in connection with the new 
dock, &c., for the Inman Line of steamships. At the time of the 
mishap, the dredgers were steering to sea to discharge their mud. 
The captain of the leading craft, seeing his position, starboarded 
his helm, and passed under the cruiser’s stern, but for some 
inexplicable reason, the captain of the other altered his course, 
and attempted to cross the bow of the cruiser, but before he could 
clear it, she ran into him, cutting the hopper in two, and sinking 
her with her screw still revolving. The crew of the craft were 
saved, but its captain was drowned before help could reach him. 
On the docking of the Endymion it was found that with the 
exception of bending a few of her bow plates she had received no 
further injury. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 2nd, 1893, 

To-DAY's advices from the interior show a very 
unsatisfactory condition of things in the indus- 
tries. A great many industrial establishments are 
discharging workmen ; large numbers of them are 
entirely idle. Autumn orders come in slowly, 
and for small amounts. Business failures are 
numerous, and more are threatened. Banks close 
their doors at the rate of six or eight every day, 
and there is a general lack of confidence, ? Con- 

ress will meet in a few days, and the public will 
anxiously await the opening of the extra session, 
The silver question is the unsettling issue at this 
time. Commercial bodies all over the country 
are asking for the repeal of the Sherman law ; 
this would at least temporarily restore confidence, 
although it would be stubbornly resisted by the 
entire region west of the Mississippi River. A 

radual resumption of iron and stee!-making 
will probably take place from now until Sep- 
tember Ist ; but it is not likely that the maximum 
product will be reached this zoe. The output of 
crude iron continues to decline. It is reported 
this week that a dozen or more furnaces will blow 
out before September 15th. Prices are very low 
for iron and steel, both crude and finished. 
Trolley line building is engaging a great deal of 
capital, and this is likely to impart a stimulus to 
certain branches of the iron trade, 








PETROLEUM LAMPS. 


In view of the numerous fatal and other 
accidents caused by petroleum lamps, the Public 
Control Department of the London County 
Council considers it desirable to make public the 
following suggestions which ave partly founded 
on recommendations made by Sir Frederick Abel, 
F.R.S., and Mr. Bovertun Redwood, F.1.C., after 
investigating the causes of lamp accidents :— 

Construction of lamps.—-The wick should be 
enclosed ina tube of thin sheet metal, open at 
the bottom. This wick should reach almost to 
the bottom of the reservoir containing the oil. 
The oil reservoir should be of metal, and not of 
china, glass, or other fragile material. The 
upper part of the lamp which comprises the 
burner, wick-tube, &c., should be constructed to 
securely screw into the metal reservoir, The oil 
reservoir should have no feeding-place nor open- 
ing other than the opening into which the upper 
art of the lamp is screwed. Every lamp should 

ave a broad and heavy base and a proper ex- 
tinguishing apparatus. 

Wicks,—Wicks should be soft, and not tightly 
plaited, and should quite fill the wick-holder 
without having to be squeezed into it. Wicks 
should be dried at the fire before being put into 
lamps, and should be soaked with oil before being 
lit. 


Management.—The reservoir should be quite 
filled with oil every time before using the lamp. 
The lamp should be kept thoroughly clean, all 
oil should be carefully Hy off, and all charred 
wick and dirt removed before lighting. When 
first lit, the wick should be partially turned 
down, and then slowly raised. Lamps which 
have no extinguishing apparatus should be put 
out as follows: The wick should be turned down 
until there is only a small flickering flame, and a 
sbarp puff of breath should then be sent across 
the top of the chimney, but not down it. Cans 
or bottles used for oil should be free from water 
and dirt, and should be kept thoroughly closed. 

This circular is signed by Mr. Alfred Spencer, 
chief officer of this department, and it concludes 
with a note to the effect that these suggestions 
apply to ordinary petroleum or paraffin lamps 
such as are generally used, and not to benzoline 
or spirit lamps. 








BIRMINGHAM ASSOCIATION OF 
MECHANICAL ENGINEERS. 


A NUMBER of members of the above Associa- 
tion paid a visit on Tuesday, July 25th, to the 
works of Messrs T. Firth’s and Sons, Sheffield. 
On arriving at Sheffield, the party were met at the 
station by members of the firm, who conducted 
the party to the works in conveyances. The first 

lace inspected was the iron wharves where the 

wedish oe iron and pig are brought by canal 
direct from Huli. Many thousands of tons of the 
finest of brands of Swedish bar iron were shown, 
which are subsequently converted into steel by 
the cementation process, and melted down in 
crucibles ; the Swedish pig being converted 
into steel direct by the Siemens-Martin process. 
The converting furnaces were next visited, and 
then the crucible foundry, where several casts 
were made in the presence of the members of the 
Association, amongst others, ingots for working 
into bars and sheets, and also several ingots for 
the manufacture of chrome steel armour-piercing 
shells. Afterwards the rolling mills and forges 
where these operations take place, alsothe parin 
shops, where the sheets are cut to the require 
dimensions and carefully examined. Then the 
warehouses, where all bars are looked over and 
bundled and packed ready for shipment. The 
party then proceeded to the Siemens foundry 
where a large 20-ton ingot was cast, to be after- 
wards forged into amarine shaft. There are two 
furnaces of 30 ton capacity each in this foundry, 
and a smaller one of 10 tons. Out of the latter a 
large number of steel castings were made, and 
the ae also noticed the arrangements for the 
moulding of steel castings up to the largest size, 
and likewise the drying stoves. The party then 
adjourned for luncheon, which had kindly been 
a by the firm, - at its | won 
ydraulic forging press shop was inspected. is 
shop is 2506. t 4 So0ft., and containsin addition 
to the 3000-ton forging press and its engines and 
umps, a powerful duplex tandem pump made by 

essrs. Tangyes, Limited, working the accumu- 
lator which serves the hydraulic cranes and other 
shell drawing appliances, besides very powerful 
machines for turning, slotting, and sawing heavy 
ingots, The ingot that was forged in the presence 
of the members was for a shaft for a marine 
engine, and weighed 35 tons. It was reduced 
from a diameter of 5lin, to 26jn, in the course of 
about 65 minutes, 


Several large castings were shown in these 
shops, amongst others a large rack 26ft. 10in. 
long, with teeth 33in. wide and 8in. pitch, weigh- 
ing about 10 tons, for tube drawing plant ; 
several hydraulic be wat weighing upwards of 
6 tons each, hydraulic riveter, frames and bears, 
segment of heavy roller path 19ft. diameter, 
weight per segment, 8 tons; and a number of 
locomotive castings. The party next visited the 
West Gun Works, and saw one of the large 
30-ton hammers in operation, together with 
smaller ones of 12, 7,5, and 3 tons. The large 
annealing furnaces, one of which is 42ft. long by 
7ft. 6in. wide, and capable of containing a charge 
of about 120 tons at a time, The large oil 
tempering plant, where tubes up to 50ft. in length 
and 50 tons in weight can be heated to the 
required temperature, and within the space of 
one and a-half minutes withdrawn from the 
furnace and plunged into a tank of oil over 60ft. 
deep. The machine shops were then visited, 
which dea's with lengths of 60ft. and weights up 
to 60 tons. Among the forgings in this shop 
were a large A tube for a 110-ton gun, which was 
forged hollow with a 14in. hole through under 
the large forging press, and measured 46ft. in 
length by 27gin. in diameter, weight 30} tons, 
and also a breech piece forged hollow with 2lin. 
hole through for the same gun, measuring 16ft. 
long by 4lin. diameter, weight about 20 tons, and 
a large quantity of marine shafts and gun tubes, 
A large number of armour-piercing projectiles in 
different stages of completion, and a number of 
shells which had at firing proof penetrated the 
plates against which they were tested without 
any apparent alteration in form, and could 
actually be fired a second time. The file, saw, 
and ns Me tool factory was also visited, where 
the various processes were inspected with much 
interest. The visit was in every respect a satis- 
factory one, and had been arranged rst Mr. 
M. Corby, the Birmingham representative of the 
firm, who is also a member of the Association. 








THE USE OF QUEBRACHO WOOD 
FOR RAILWAY SLEEPERS.* 
By GrorGES POULET. 

THE Quebracho Colorado wood is described by 
the author as being of a blood-red colour, very 
bright when freshly cut. It is found in great 
abundance in large forests in North Argentina. 
The wood so far has only been appreciated in 
Europe by tanners, as it contains a large pro- 
ortion—said to vary from 15 to 20 per cent.—of 
its weight in tannin, to the presence of which the 
author ascribes its extraordinary durability. It 
is stated that when, for the purpose of extending 
railways in the D agecmae of Santa Fé, posts which 
had surrounded grazing enclosures were taken 
up, the wood, though having been for 150 years, 
and sometimes longer, in ground alternately 
parched by great heat or sodden by tropical rains, 
appeared to be in as good condition as though 
recently cut. The wood is specially suitable for 
railway sleepers on account of the stability it 
gives, from its durability and weight, and by its 
freedom from attack by insects, It weighs about 
781b. per cubic foot, does not decay, and is not 
compressible, so that holes must be bored clear 
threugh the wood, and equal to the diameter of 
the bolts, &c., used. 

It is calculated by the author that a sawn 
sleeper, f.o.b, at the port of shipment, would cost 
about 3s. 8d., and freight to Europe—reckoning 
eight sleepers to the ton—about 2s. 6d., giving a 
total of 6s, 2d. 








PuBLic INSPECTION OF H.M.S, THESEUS. — The 
Thames Ironworks and Shipbuilding Company, 
the builders of her Majestv’s first-class protected 
cruiser Theseus — recently completed — having 
been accorded the permission of the Lords of the 
Admiralty to open that vessel to a two days’ public 
inspection, took advantage for this purpose of the 
interval preceding her removal from their works 
to Chatham Dockyard on the 12th inst., as 
announced in our last issue. The primary object 
of this inspection of the ship—a charge being 
made for admission—was to afford pecuniary help 
in support of the scheme for the extension of the 
Poplar Hospital, for which £5000 is required ; 
and a secondary one was to give the denizens of 
London a chance of seeing for themselves one of 
those modern naval structures known as a first- 
class protected cruiser. On Saturday last the 
Theseus—which is now lying in the Victoria Docks 
—was formally opened by the Lord Mayor of 
London for inspection, who, in performing the 
ceremony, alluded with gratification to the 


THE PATENT JOURNAL, 
Condensed from “ ae Official Journal of 
atents. 


Application for Letters Patent. 

*,* When B pov ae have been “‘ communicated” the 
name and address of the communicating party are 

printed in italics. 


27th July, 1898. 


14,455. Sream Lawn Mower, J. Sumner, Leyland, 
Lancashire. 

14,456. Winpow Sasnes and Frames, G. Clark, 
London. 

14,457. Watrer-tuse Steam Generators, W. Bruce, 
ive lo 
14,458. JacquaRps, T. W. Smith and J. W. Glover, 
‘irmingham. 

14,459. PREVENTING Doors Banoinc, H. A. Sawyer, 


mdon. 
14,460. Meruop of Steerinc Suips, H. A. Sawyer, 
London. 
a 5 SELF-CLOSING WATERTIGHT Doors, H. A. Sawyer, 
ndon. 
14,462. Eye-ciass Frames, L. A. Franks, Manchester. 
14,463. Pocket UMBRELLA, H. Haegermann, Germany. 
14,464. VENETIAN Buinps, E. B. Openshaw, Man- 
chester. 
14,465. Exastic or FLexiBLe WHEELS, C. Richardson, 
Birmingham. 
14,466. MusicaL InstRuMENTS, R. Hope-Jones, Liver- 


pool. 

14,467. Lays of Looms, W. P. Thompson.—(M. Schmid, 
Germany.) 

14,468, Improved Bicyc ues, &c., J. E. Bradley, Liver- 


poo 

14,469. Evecrric Arc Lamps, A. W. Richardson, Man- 
chester. 

14,470. Corn-rEED DeLivery Apparatus, H, Hutchins, 
J. R. Hughes, and T. W. Doughty, London. 

14,471. Frame for Eveoiasses, A. W. Newbold, 
London. 

14,472. Sarety Switca for SHop-poor BELLs, J. Bark- 
shire and E. Wright, London. 

14,473. Dispostinc of Horse Manure, J. Hayes, 
London, 

14,474. TeLEPHONE Circuits, Sir C. 8. Forbes, Bart., 
London. 

14,475. CoupLtina Jorst or Union, G. R. Jaggs, 

ndon. 

14,476. Disc Wueexs, A. Ktichen, London. 

14,477. Construction of Horsesnogs, 8. Haider, 
Bradford. 

14,478. GuarRps of Pyeumatic Tires, F, H. L. Shipton, 
London. 

14,479. Pocker WeaTHerR Inpicator, M. M. Dessau, 
London. 

14,480. Paper Patcues for Tarcets, R. Jeffries, 
Wimbledon. 

14,481. Votrmeters, E. F. Moy and F. Teague, 


ndon. 

14,482. Improvep CompBinaTION Toot, H. Mark, 

mdon. 

14,483. WaTrer VevLocipepes, B. M. Drake and J. M. 
Gorham, London. 

14,484. FLUsHING ApPaARaTvs for CLosets, J. Dungey, 
London. 

14,485. Switcnes for Use in Etecrric Licutine, F. H. 
and H. Nalder, C. W.S. Crawley, and A. Soames, 
London. 

14,486. ELecrricALLY WORKING ARMOURED Guys, 8. 
Pitt.—( Messrs. Sautter, Harlé, and Cie., France.) 

14,487. Improvep Wixpow FasTENING, J. W. Martin, 

ndon. 

14,488. CLEANING WinpDows, J. W. Martin, London. 

14,489. TcRNsTILEs, &c., R. Chavarria-Contardo, 
London. 

14,490. Sap-rrons, W. L. Wise.—(H. Clayton, United 
States.) 

14,491, Manuracture of GeLatine, E. 8. Spencer, 
London. 

14,492. Evectric Conpuctors, G. G. M. Hardingham. 
—(The Firm of Felten and Guilleaume, Germany.) 

14,493. EvaporaTInG Apparatus, F. W., E. G., and 
F. W. Scott, jun., London. 

14,494. Drawine Frames, J. Y. Johnson.—(C. C. 
Robinson, United States. 

14,495. KNire CLEANING Macuines, T. Sackreuter, 
London. 

14,496. Raprator for Heatrinc Bui_prnes, F. Hawkins, 
London. 

14,497. Wuer.s, J. Morley, London. 

14,498. Motors, &c., J. B. Furneaux and G. W. Money, 
London. 


28th July, 1893. 


14,499. CycLe CHAIN-WHEEL and CRANK, J. Marriott, 
London. 

14,500. Pyeumatic Tires and Va.ves, R. R. Gubbons, 
Belvedere. 

14,501. Surp’s Brake, J. Wingfield, Midhurst. 

14,502. FiRE-LIGHTER, J. W. Collins and H. G. Froud, 
Bournemouth. 

14,503. PNeumatic Cyc_e Tire, T. Lever and T. Cree, 
Haughton. 

14,504. Makine Paper Forcery Proor, H. E. Cusack, 
Dublin. 

14,505. OBTAINING PURE MANGANESE, L. Voltmer, 
London. 

7 PortTaBLE SHow S1anps, S. Harris, Birming- 

am. 

14,507. Purrett’s Jetty “Speciavity,” L. Purrett, 
Somerset. 

14,508. Pneumatic Tires, E. Higginbottom and H. 
Ashmore, Derby. 

14,509, AUTOMATIC FEED APPARATUS for TEXTILE MACHI- 
NERY, J. McQueen, T. Thompson, and J. Heywood, 





which had attended the Mansion House fund in 
connection with the Victoria disaster, and ex- 
pressed a hope that the efforts of the promoters 
of this inspection would be as well rewarded. 
Among the company who received Sir S. Knill on 
his arrival at the ship, were Mr. A. F. Hills, chair- 
man of the Thames Ironworks Company, the 
buildersof the Theseus ; Alderman G. Kidd, Mayor 
of West Ham; Mr. G. Mackrow, the company’s 
navalarchitect ; Mr.George Young, theirengineer ; 
Mr. W. Maudslay, representing the firm supply- 
ing the ship’s machinery, and others. he 
Theseus, as was noted in our impression of July 
28th ult., is one of the new first-class cruisers 
ordered under the Naval Defence Act of 1889, 
and the last to be delivered. She was laid down 
in July, 1890, was designed by Mr. W. H. White, 
Director of Naval Construction, and is sister ship 
to the Grafton, built by the same firm, which is 
in all respects — with the exception of her 
machinery—of the same general dimensions, con- 
struction, and internal arrangement. The 
Theseus is 360ft. long, 60ft. beam, and her dis- 
placement at a mean draught of 23ft. Qin. is 
7391 tons. Her propelling machinery, as noticed 
~ us in our impression just referred to, is by 

essrs. Maudslay, Sons, and Field, of Lambeth, 
particulars of which we shall give later on. In 
every other respect the vessel is a counterpart of 
the Grafton, the construction of which we fully 
described in our impression of June 30th ult., 
which description we are flattered in finding has 
been availed of by her builders for distribution to 
the daily press. 4000 persons visited the ship on 
Monday. 








14,510. SuuTrLe Motion of Looms, H. Bourgeois, Man- 
chester. 

14,511. Pneumatic Tuses, J. Harrison and L. W. 
Furniss, Manchester. 

14,512. RusBper Bau Tires for Cycues, B. F. Cocker, 
Sheffield. 

14,518. Basket Hampers and Skips, J. Gidman, Man- 
chester. 

14,514. Lanterns, A. Broadbent and 8S. Hutchinson, 
Birmingham. 

14,515. ExHausT FEED-WATER Heater, J. R. Badger, 
Rotherham. 

14,516. Exvectric Furnaces, A. F. W. Kreinsen, 
Moenchester. 

14,517. Looms, J. Smale and J. Mottershead, Man- 
chester. 

14,518. Rims of Wueets and Cyc.es, T. 
London. 

14,519, Corrin HanD.gs, J. Gordon, Birmingham. 

14,520. ConsTRucTION of Surps of War, H. B. Hanna, 
London. 

14,521. PNeumatic Tires for Cycies, R. W. Edlin, 
Birmingham. 

14,522. Propuction of Arr Gas, A. Farinetti and A. 
Parietti, London. 

14,523. Cas Sprinoes, L. Héndlé and C. Buswell, 
London. 

14,524. Corset, C. 8S. Cole, London. 

14,525, Coverine ELectric Conpuctors, H. C. Harold, 


Birch, 


don. 
~~ CLEANSING Borers, D. Drake, Newcastle-on- 
‘'yne. 
14,527. CLEANING Boots and Snogs, E. Greenfield, 


mdon. 

14,528. Pots for the Inrusion of Tea, E. Greenfield, 
London, 

14,529. Pianos, A. F. Nokes, London. 

14,530, Seats, H. J. Brimley, London. 

14,531. Tosacco Pipgs, A. Dreyfus, London. 

14,532, SHutties, G. Selve, London. 

14,533, ELecrric Rai.ways, Siemens Brothers and Co. 
—{(Siemens and Halske, Germany.) 

14,584. Carnope for ELecTRozysis, H, C, F, Stérmer, 





om = Institution of Civil Engineers, 


London, 


5 7p for Raitway VeHICLEs, J. Mitchell, 


mdon. 
i, Wert Forks, E. Walsh and J. Abbott, 
naon. 

14,537. Wuips, 8. B. Shinton, London. 

14,538. Swan Neck Benps, D. C. McNaught and J. 
Porter, London. 

14,539. UmBreLLa Seat for Omnipuses, H. C. Kendrew, 


mdon. 
14,540. House of Commons Home Ruce Game, G. Dixon, 
London. 
14,541. TeacHING CHILDREN to Wa Lk, J. F. Owen, 


mdon, 

14,542, MecnanicaL Fan, 8S. K. K. de Hoogerwoerd, 

London. 

14,543. Press Countino Device, W. Westebbe, jun., 

London. 

14,544. CiGARETTE Macuines, A. P. and E. P. Scara- 

manga, London. 

14,545. Gas, J. Smith, London. 

14,546. Motor Startinc Gear, A. J. Boult.—(7The 
Compagnie des Moteurs Neil, France.) 

—_ ace of SMoKE Protectors, T. Walton, 

ive . 

14,548. CARTRIDGE or other similar Cases, H. Wilcox, 
London. 

14,549. EyveLets, G. H. Kew, Manchester. 

14,550. Heap-Licuts, J. F. Murphy, London. 

14,551. VEGETABLE Fipre RoorineG, G. McTear, Liver- 


pool. 
14,552. CirncuLarR Kwitrinc Macuines, R. W. King, 


London. 

14,553. BotrLe for Hotpina Poisons, R. H. Quine, 
Manchester. 

14,554. Furnaces, G. R. Scates, London. 

14,555. Car Coup.iine, J. H. Swindell, London. 

14,556. Raisinac Boprgs, R. T. Preston and A. B. Gill, 
London. 

14,557. Couptines, E. Edwards.—(C. Bertelmann and 
E. Steinberg, Germany.) 

14,558. ENnaiInes, W. Hornsby and R. Edwards, 
London. 

14,559. Suips, F. Gautier, London. 

14,560. UMBRELLA Srretcuer, F. J. Turley and F. 
Thornhill, London. 

14,561. Raitway Foa-sionat Apparatus, J. G. Dixon, 
London. 

14,562. Dynamos, H. W. Ravenshaw and L. B. Atkin- 
son, London. 


29th July, 1893. 

14,563. ATTACHING NECKTIES to CoLtars, G. A. Mac- 
beth and J. L. Balfour, London. 

14,564. INsEcToR for STeaAM BoiLers, M. Macer, 
Middlesex. 

14,565. JEWELLERY, J. C. Saunders and H. Drews, 
London. ‘ 

14,566. Drain Testinc Apparatus, A. E. Hubert and 
W. Edwards, London. 

14,567. Yeast, W. Bruce, Glasgow. 

14,568. Forace and like Caps, J. Laughland, jun., 
Glasgow. 

14,569. Secr-acTINc Barret TILTerR, W. Minshall, 
Stockport. 

14,570. Bansos, J. Smith, Birmingham. 

14,571. Moutps for Castine Metats, J. S. P. Stutley, 
London. 

14,572. Perroteum Motors, W. P. Thompson.—{F. 
Diirr, Germany.) 

14,573. Wueets for Cycies, F. Hulme, Manchester. 

14,574. LeaTHER DyEING Apparatus, J. Kristen, 
Liverpool. 

14,575. Letrer Ciip, W. P. Thompson.—(£. Keller, 
Germany.) 

14,576. Bosprns, H. Livesey, Manchester. 

14,577. APPARATUS for AUDIBLE S1GNALs, W. B. Barker, 
London. 

14,578. PapLocks and FasTenines, F. S. Rippingille, 
Birmingham 

14,579. PNeumatic Tires for Cycies, B. F. Rothwel', 
Glasgow. 

14,580. FasTeNInG Suirt-currs, C. H. and H. Owen, 
Birmingham. 

14,581. Tires, H. O. Oddy, Leeds. 

14,582. CHarn GeaRiNa, P. J. Holloway and W. H. ©. 
Baker, Poole. 

14,583. CarTRIDGES, J. Fletcher, Fulshaw, near Man- 
chester. 

14,584. ‘‘THE GoLFEeR’s Companion,” J. 8. Cumminr, 
Edinburgh. 

14,585. Tanks, C. Korte, Leeds. 

14,586. PREVENTING CONTAMINATION of WATER, A. 
McDougall, Southport. 

14,587. Packine-cases for Borties, J. Burnett, Kil 
marnock. 

14,588. Trap for Rats, Mice, &c., R. J. Gibsor, 
Kirkcaldy. 

14,589. SuHutrLes of Looms, B. Rhodes and T. Dixon, 
Keighley. 

14,590. Lamp Brackets for Cycues, J. J. H. Sturman, 
Leicester. 

14,591. Sanitary Trap for Drains, C. H. Sankey, 
London. 

14,592. Liquip DiscHaRGING Apparatus, 8. A. Ward, 


Sheffield. 

14,5938. Fett Hats, G. C. Taylor and W. F. Chambers, 
Manchester. 

14,594. Means for Lusricatinc Sprxpies, J. White, 
Halifax. 

14,595. TiLes for Lintve or Facixe WALLs, H. Hall, 

ndon. 

14,596. Lire Buoys, J. C. L. Meller, Birmingham. 

14,597. CHECK Motions of Looms, T. Lonsdale, Man- 
chester. 

14,598. UMBRELLA SusPENDER, C. B. Clarke and H. J. 
Hayes, Norwich. 

14,599. DireEcT-acTING Pumpine Enainegs, W. Murdoch, 


asgow. 

14,600. Wias for THeatricaL Purposes, G. ‘Anton, 
Glasgow. 

14,601. ManoractureE of Pu.teys, &c., R. A. Wheeler, 


14,602. WATER CIRCULATING APPARATUS, D. B. Morison, 
mdon. 
14,603. Coat Scoop MANuractureE, J. and A. Bratt, 
Birmingham. 
14,604. Frames for Paotocrapus, &c., P. Campbell, 


ow. 

14,605. CusHIONED TrrE for Cyctes, R. B. Black, 
Glasgow. 

14,606. Writinc Pen, G. Graham and A. J. Petche~, 
London. 

14,607. Securtne Pate in Tra, &c., Baskets, G. Scott, 
London. 

14,608. PoweR ACCMMULATING AIR Motor, B. Round, 
London. 

14,609. TRAIN SIGNALLING ApPaRatTvUs, J. W. Maycock, 
London. 

14,610. Toys, F. M. Merridew, London. 

14,611. PReventiNG Bott_es Drippinc, W. Hewetson, 

mdon. 

14,612. Rorary Enaines for Motors, G. L. Conroy, 
London. 

14,613. CycLres, W. H. Bird and G. Wale, London. 

14,614. Fronts and Coutiars for Surrts, H. Hilton, 
London. 

14,615. Naris, Pins, and the like, A. L. Kendrick, 
Birmingham. 

14,616. SounpING Macurng, C. Wokes, London. 

14,617. CycLE Frames, G. Barker, Warwick. 

14,618. Looms, &c., J. South and R. Thistlethwa‘te, 
London. 

14,619. Matt Kixys, A. J. Boult.—(0. Barth, Belgium.) 

14,620. ADsusTING SADDLES, F, Easom and G. P. Mills, 


mdon. 
14,621. Factna Macuines, G. P. Mills and F. Easom, 
ondon. 

14,622. Divine Apparatus, &c., W. H. D. Cleminson, 
Ayrshire, N.B. 

14,623. Puriryinc Cement Copper, P. Becker.—(F. 
Oettel, Germany.) 

14,624. Type DisTripuTING Apparatus, C. F. Hilder, 





London. 
14,625, Sarety Sappie Bars, J, Hewitt, London, 
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14,626. Moxey Tits, D. J. Morgan and T. Saunders, 
Lond 


on. 
14,627. Weavine Loom Pickers, D. Young.—(J. Elmer, 
Italy.) 
14,628. ELecrrotytic Batreries or CeLus, F. Hurter, 
London. 
14,629. Closets, C. F. W. Gottsmann, London. 
14,630. LrrnocRapHic EnGravine, L. Lederer.—(L. 
Lazare, France.) 
14,631. Pumps, J. L. Anderson and H. U. Wollaston, 
ondon. 
14,632. BLorrine Pap, E. A. Guérin and G. P. Grignard, 
mdon. 
14,638. ArTicLE Dimension Gavainc, A. Castenholz, 
London. 
3lst July, 1893. 


14,634. Disinrectinc Apparatus, W. P. Thompson.— 

(J. BE. F. A. Georg, Germany.) 

14,635. Arracnine Tires, C. Binks and The Central 
Engineering Works Co., Ld., Liverpool. 

14,636. Asnpans, W. R. Cockerell and C. Richards, 
Birmingham. 

14,637. Penpant Sertine ATracuMent, J. J. Allward, 
Canada. 

14,638. Hyprav.ic INTENsirier, G. B. Sharples, Man- 
chester. 

14,639. AXx.E-BoxEs, 8S. Lawson and T. Smith, Bir- 


ming’ . 
14,640. WaTer ActuaTep Ececrric Switcs, A. Upward, 


ndon. 
14,641. Skirt Starcuine Macuine, &c., A. K. Cook, 
Taunton. bs 
14,642. Treatment of Sewacr, &c., R. C. Tanner, 


ester. 

14,643. ExecrricaL Pitz Driver, P. A. Beboutoff, 
Middlesbrough. 

14,644. Winpow 
Huddersfield. 

14,645. DoUBLE-HEELED, &c., Stockine, G. Beattie, 
Jedburgh. 

14,646. Raistnc and BrusHInc Fett Hats, A. Dyson, 
Huddersfield. 

14,647. Workine ELecrric Tramways, C. Anderson, 


Burxpy Ro.ier, A. Beaumont, 


Leeds. 

14,648. Gauze Cups, &c., R. Purdom and H. Stokes, 
Birmingham. 

14,649. FasTentne HaNDLEs to Brooms, W. C. Haigh, 
Manchester. 

14,650. Apparatus for Foo Sicnaus, W. 8S. Gratwick, 

ndon. 

14,651. Exrractine Tacks or SMALL Natis, J. Ham- 
mond, Birmingham. 

14,652. Lastinc Macutnes, W. B. Maxfield and E. §. 
Barsby, Leicester. 

14,653. Lasts, J. M., J., A. J., and S. A. Gimson, 
Leicester. 

14,654. Pappep Sarety Stirrup Iron, B. E. T. Cope, 
Bloxwich. 

14,655. Preumatic Trres, J. Moseley and B. Blund- 
stone, Manchester. 

14,656. Prixtrno Fasrics, W. Hadfield, J. J. Sumner, 
and H. Hadfield, Manchester. 

14,657. CuaIN-wHEELS, W. Radford and C. Sangster, 
Coventry. 

“=. Goxr Batts, J. G. Cumming and J. A. Brand, 

ov. 


14,659. FASTENERS for Wixpow Sasues, J. Sheldon, 
Birmingham. 
14,660. Metatiic Riws for Bicycies, C. H. Pugh, 


London. 
14,661. Tires for Wueets of Bicycies, H. Gregg, 


don. 

14,662. Governors, J. Musgrave and Sons, Ld., and 
G. Dixon, London. 

14,663. Carvinc Bencu, V. I. Cotton, London. 

14,664. ELectromotors, J. A. Kingdon, London. 

14,665. Spokes for VeHicLes, J. Cooper and T. Cloke, 
London. 

14,666. Musica, Instruments, &c., W. A. Seifert, 
London. 

14,667. Nur Locks, W. J. Jones, London. 

14,668. ApyustaBLe Stove Castors, Z. D. Morrow, 
London. 

14,669. ApvEeRTIsING, F. W. Golby.—(C. J. Clement, 
France.) 

—_—, WHEEL Tires, E. E. Cadett and J. W. Cadett, 

mdon. 

14,671. CoLocurrsc Matrers, O. Imray.—( Farbirerke 

vormals Meister, Luciua, and Briining, Germany.) 


14,672. Quick-actinc Hanp Brake, &c., C. Reiner, 
London. 

14,673. Suspension of Roap Venic es, 8. Billett, 
Loadon. 

14,674. Wes Printinc Macuryes, &c., R. C. Annand, 
ndon. 


14,675. Propuctne Prinxtine Surraces, R. C. Annand, 
London. 

14,676. BarBep Fencinc Wire, E. Schéneberg, London. 

14,677. PHorocrapsic Cameras, J. R. Gotz, London. 

. New Amipo-SutpHo Acip, J. Y. Johnson.— 

¢ Badische Anilin and Soda Fabrik, Germany.) 

14,679. TrvuInG FLANGED OpvenrnGs, J. Brown and Co. 

d J. Nooder, London. 

14,680. TruInc FLANGED OpENtINGs, J. Brown and Co. 
and J. Nodder, London. 

14,681. Spray-Propucinc Apparatus, E. Guilmeth, 

ondon. 

14,682. Butrons and Fastenixcs for GaRMENTs, A. 
Smith, London. 

14,683. Looms for Weavine, G. Marchetti and H. N. 
Mellor, London. 

14,684. Mancracrure of Lace Curtarns, E. Cope, 
London. 

14,685. Hratinc by Evecrricity, L. H. Hordern, 
London. 

14,686. Compounp HorsesHoes, G. Wartnaby, London. 

14,687. Vatves, J. Booth and T. Kirk, Birmingham. 

14,688. CarriaGE CANDLE Lamps, W. Lapthorn, 
London. 

14,689. CycLte WHEELS and Tires, L. H. A. Perry- 
Keene, London. 

14,690. Pencit SHarpeyers, J. Y. Johrson. — (The 
Eagle Pencil Company, United States.) 

14,691. Hose Ree: and Lapper Carts, G. Bray, 

mn 


on. 
14,692. Brarinc for AxLes and Suarts, C. Inglis, 


mdon. 
14,698. Apparatus for Puriryinc Water, G. T. H 
Roeske, London. 
~~ nage for SHARPENING Razors, G. V. Rowden, 
ndon. 
14,695. Stanp for Dress Materiat, J. Brewsher, 
Lond 


on, 
14,696. Improvep Boxes for Hats, O. Hanemann, 
mdon. 
lst August, 1893. 
>» Tires for Cycies, J. Stott and C. W. Carter, 
ive: 

14,698. ConceNTRATION of SuLPHuRiIc Acip, T. G. 
Webb, Manchester. 

14,699. Catenpars, W. P. Thompson.—(W. K. David, 
United States.) 

14,700. ReEep Orcans, C. A. Allison.—(A. J. Reynolds, 
United States.) 

14,701. Prsce-vez, A. H. Gladwin, London. 

14,702. Apparatus for WasHInc Fasrics, W. H. 
Thompson, Accrington. 

14,703. Frxinc Spokes, D. Marshall and J. Gardner, 

eltenham. 

14,704. Treatinc Boot Hee xs, A. G. Brookes.—(J. W. 
Brooks, United States.) 

14,705. LeaTHer Betts, J. Westwell, Accrington. 

14,706. ATTACHMENT of Sprincs to CrcLe SappLes, 
C. J. Beeton, Brighton. 

14,707. Rupper Sprinc Tire for Cycies, W. A. 


Colclough, Dublin. 
14,708. SEL¥F-sorntTING Pipes, J. P. Pile, J. Lamb, and 
E. Lynch, Dublin. 
14,709. Knire-proor CLotu, G. M. Dudley, Dublin. 
= Pipes for Smoxine Topacco, &c., J. Wood, 


14,711. “Pipe Courtine, W. G. Evans and M. E. Brooke, 
Essex. 


14,712. Doverartinc Macuines, J. Crowther, Man- 
chester. 
14,713. Maxinc Skips or Baskets, G. Sutcliffe, 
mn. 
14,714. Doc Muzz.es, J. D. Pottie, Glasgow 
14,715. BELL PcLL ARRANGEMENT, E. G. 


Birmingham. 
14,716. TREATMENT of Sewace Water, J. Emmett, 


“Harcourt, 


s. 

14,717. Frar Gas Cuimney Grass, A. Z. Germains, 
Southend-on-Sea. 
14,718. Conrractinc Wixpow Guvuarps, J. Judd, 

mdon. 

14,719. Meta. FLower Rack or Houiper, J. Martin, 
London. 

14,720. Wincues, J. J. Arrowsmith and P. Sinclair, 
Liverpool. 

14,721. VeLocipepe and other Wuee.s, J. J. Warry, 
Liverpool. 

14,722. Supptyinc CaRTRIDGEs to Guns, J. A. Norton 
and W. Richards, London. 

14,723. Casu Titus, R. Whitely, London. 

14,724. Musical INsTRUMENT, ©. P. 
London. 

14,725. Type -wrRitinc Macuryes, 8. Grant, 
chester. 

14,726. ExpLoper for TorPepogs, J. Clark, Manchester. 

14,727. Steves for MippLinc Puririers, R. Howarth, 
Manchester. 

14,728. Lecarnes, F. Robinson, Birmingham. 

14,729. TuBULAR Fasric, G. C. Moore, Glasgow. 

14,730. Hypraviic Lirtrs and Cranes, F, Glass, 

anchester. 

14,781. Frames of Looms, T. Moore and 8, Nuttall, 
Manchester. 

14,732. ORE-ROASTING FuRNaCcEs, O. W. Davis, jun., 
Liverpool. 
14,733. VALVE 
Gloucester. 
14,734. Non-sLippinec Paps for Horsesnogs, J. Dade, 


mdon. 
14,735. Metatiic Coat, J. S. and F. 8. Burgess, 


Lochmann, 


Man- 


Gear for Ewvorves, J. Fielding, 


lord. 

14,736. Feep-waTerR Heaters for Boiters, R. Hender- 
son, Glasgow. 

14,737. Screw-curtine Macuinges, A. Anderson.—{ The 
Singer Manufacturing Company, United States.) 

14,738. VENTILATION of SHIPs, cf F. Flannery and 8. 
H. Terry, London. 

14,739. Propucina Patrerns on Merat, J. W., F. E., 
and G. H. Sankey, London. 

14,740. Rapiators for Warmine BvuiLprnes, J. Row, 
Manchester. 

14,741. Connectinc Riws to Wuee xs, J. M. Burnup, 


ndon. 
14,742. Erecrric Licut Firrines, F. W. Plumstead 
and H. H. Hunter, London. 
14,743. Stream Taps and other Cocks, 8. G. Dutton, 
ondon. 
a Sens Sream GeveraTors, &c., G. Diirr, 
ndon, 
14,745. Stream Generators, G. Diirr, London. 
14,746. Wueecs of Roap VEuIcLes, 8. von Kvassay, 
London. 
14,747. SHackies for Sprines of Carriages, J. Hay- 
dock, London. 
14,748. A SHapep Fasric or GARMENT, T. Bills, 


mdon. 

14,749. Macnine Guns, A. J. Boult.—(F. W. Prince, 
United States.) 

14,750. Boots or SHors, F. Tournerie, London. 

14,751. Dressinc Macuine, F. Gutjahr, A. Miller, and 
J. Soder, London. 


14,752. Improvep Mepicat Cos, H. B. Little, 
London. 


14,753. WaGoneTTES, PHaetons, &c., G. 8. Thompson, 
London. 

14,754. Car Coup.inos, G. F. Redfern.—(J. D. Ripson, 
Canada.) 

CoIN-FREED AppaRATus, A. H. C. Burrow, 


14,756. DyNamo-ELEcTRIC Motors, A. J. Brookes,— 
(H. J. Ryan, United States.) 
14,757. Improvep WaTeR Motor, F. J. Money, 


mdon. 

14,758. CatTie Straus, J. Aeberly and M. Schembri, 
London. 

14,759. Connectine the Tops of Taptes, &c., 8S. Hands, 
London. 

14,760. Soi Pipes, W. J. Freeman and E. Freeman, 
London. 

14,761. Foop Propucts, P. Jensen.—(The 
Machine Company, United States.) 

14,762. Water Gavoes, F. H. Hausman, London. 

14,763. Emposstnc Macarines, R. 8. Anderson and 
E. W. Blachhall, London. 

14.764. STONE -cUTTING MACHINES, 
London. 

14,765. ConTroLuinc Devices, &c., C. M. Moore, 


Cereal 


A. McDonald, 


ndon. 

14,766. Hanp Rats for Staircases, &c., D. Taylor, 
London. 

14,767. Krres, D. Taylor, London. 

14,768. Preventinc the FRAUDULENT REFILLING of 
Botrtes, M. W. Beazeley and F. W. Ostermann, 
London. 

769. AppLIANcCE for Hotpinc DIsINFecTANTs, M. 
Wilson, London. 

14,770. CompinaTion of MEDICINAL LNGREDIENTS, &c., 

D. Napier, London. 


2ad Auguat, 1893. 


14,771. Recepractes for Cigarettes, E. Shinton, 
ndon. 
14,772. Comprnep Guipe and Former, W. Reilly, 
Salford. 
14,773. Carriage Suart Fvuicrums, J. W. Clift, 
Wellington. 
14,774. InrLatinc Ho_tow Tires, W. Andrews, Bir- 
mingham. 


14,775. Buinps, E. F. Hutchins, London. 

14,776. Stups for ArTICLEs of CLoTHING, J. 8. Garlick, 
Bristol. 

14,777. Maxine OvuTLet VenTILaTors, T. Whitehead, 


roe os 

14,778. ExTincuisHING FLameEs in Burners, H. Swift, 
ndon. 

14,779. Bow Sarety Ramminc ComPaRTMENT, L. Price, 


mdon. 

14,780. Toe Stoprrinc Marie Brake, L. Price, 
London. 

14,781. Kwire CLEANER, G. H. Ellis, Neasden. 

14,782. MAKING FUEL, J. Smith and W. H. R. Saunders, 


14,783. WasHers for Extraction of Tar, F. 8. Cripps, 
Sutton. 

14,784. DeracHABLE Pyeumatic Tires, A. Black, 
Dundee. 

14,785. Crape, J. Butterfield, Bradford. 

14,786. Dressinc Warps, J. Lister and R. Lister, 
Bradford. 

14,787. Toys, W. Britain, jun., London. 

14,788. SCARFING or JOINTING ‘lImBeERS, F. A. Ramsey, 
London. 

14,789. Jomsinc of Metat Bars or Rops, The White- 
cross Company, Limited, and R. Webster, Liver- 


1. 
14790. Dyetne Yarn, A. R. Donisthorpe and G. White, 
Leicester. 
14,791. Lamp CLEANING BrusHes, G. Ormondroyd, 
Bradford. 


ol 

14,792. Comprnep Cask or BarrREL, E. W. Brock and 
. Pope, Bristol. 

14,793. LicuTinc SHop Wixpows, J. B. Colbran, 


ndon. 
14,794. ALaRM Apparatus for CisTeRNs, A. Richards, 
istol. 


ristol. 
14,795. Manuracture of Locks, E. P. Marley, Bir- 
mingham. 
14,796. Music Sranp, A. Bale, Cardiff. 
14,797. Paps and Trays, S. Harris and B. C. Taylor, 





Birmingham. 
14,791, Harness, B, Carruthers and J. Jack, Glasgow 





14,799. Suirrinc Drivinc Betts, M. B. Baird and W. 
Ewart, Glasgow. 

14,800. CycLes and Tramway Cars, A. E. Gilbert, 
Glasgow. 

14,801. TREATMENT of Sewace, C. A. Burghardt, Man- 
chester. 

14,802. JackerT MEASURING APPLIANCE, M. Carmody, 
Birmingham. 

14,803. Feepinc Borie, J. Roberts, J. Hill, and G. 
Capper, Stoke-on-Trent. 

14,804, Furnaces, J. H. Gartrell, Penzance. 

14,805, Winpinc Exorve THREAD CLEARER, R. Voigt, 
Berlin. 

14,806. Bicyc.e, &¢c., Tires, E. 8S. and F. Llewellyn, 
Birmingham. 

14,807, PHoneric Mope.s, G. A. Turnbull, Neweastle- 
on-Tyne, 

14,808. CicaRetre or CigAR Hovper, W. J. Myatt, 
Birmingham. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





498,075. Capstan, W. F. Murray, San Francisco, Cal. 
—Filed October 26th, 1892. 

Clain.—In a winding apparatus, the drum, an inter- 
nally geared cap to which said drum is fixed, the 
vertical driving shaft passing through and turning 
freely in said cap, a supporting table having the 
upper surface chambered, a disc F turning freely in 
the chamber of said table and having notches in its 
pate and a key whereby it may be locked to the 

ble or disengaged therefrom, a pinion H fixed upon 
the shaft above the surface of the disc, pinions I 
turning freely upon studs which project from the 
surface of the disc, said pinions engaging the pinion 


LN 
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H and the interior teeth of the cap, a clutch M sliding 
upon a feather upon the upper end of the driving shaft, 
and a device whereby it may be caused to engage with 
and lock the winding drum, so that motion is trans- 
mitted from the shaft directly to the drum when the 
disc F is unlocked from the table, and whereby a 
slower motion is communicated to the winding drum 
through the gears H and I when the disc is locked to 
the table and the clutch disen; ed from the drum, 
substantially as herein described. 

498,144. Rotary Currer, 4. S. Vos, Boston, Masa, 

—Filed January 31st, 1893. 

Claim.—In a rotary trimmer, the combination with 
the wheel having an interiorly screw-threaded hub, 
inclined throats, peripheral channels, and annular 
groove upon one of its faces and a transverse aperture 
enlarged at each end, of the annular band o- ring, 
located in said groove, having a slot in its inner face 





and a series of peripheral kerfs or recesses, the screw- 
threaded boss having an annular flange projecting 
beyond the edges of the hub and overlapping the said 
band or ring, the pin seated in the transverse aper- 
ture in the wheel, provided with a head and an 
excentric pin, and the knives or cutters provided with 
pins or projections engaging with the kerfs or recesses 
in the annular band, substantially as described. 
498,155. Apparatus ror LoapiInc orn UNLOADING 
Cars, A. M. Comimua, Rheims, France.—Filed Feb- 
rvary 25th, 1893. 

Claim.- The combination, with the permanent 
track or siding of a railroad, of a movable track sec- 
tion which is normally part of the main track or 
siding, and means for lifting the same above or lower- 
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ing it below the grade of said permanent track, to 
allow a freight car standing upon said track section 
to be elevated with reference tu any vehicle or recep- 
tacle to be loaded from said car, or to be lowered with 
reference to any vehicle or receptacle to be emptied 
into said car, substantially as described. 


498,783, Vatve Gear, W. B. Good and G. B. Petsche, 
Philadelphia, Pa.—Filed February 13th, 1893. 

Claim.—(1) In a valve gear, the combination with 
the connecting rod of the engine of a link G —— 
connected to said rod at one end, a swinging lin 
H pivotally connected to link G at its other end and 
arranged to give to a point g on said link a motion on 
the line of a crescent-sha ellipse, an adjustable 
guide, a link K pivoted to the adjustable guide at one 
endjand to point g of link G at its other, and having 
substantially the length of the radius a circle of 
which the medial line of the crescent-shaped elli; 
forms an arc and a valve connection secured to a point 
on link K. (2) Ina valve gear the combination with 
the connecting rod of the engine of a link G pivotall. 
connected to the connecting rod at one end, a link 
votally connected to a fixed point I at one end and to 
e free end of link G at its other end, said links 
ing arranged as described, and so that all points 
between the pivotal connections of link G will describe 
a curves, a permanently fixed guide link 
J, a sliding block as M adjustable along said link J on 
each side of a point at which the valve will only throw 
its lap and lead, a link L pivoted to said block at one 





end, a link K pivoted to G and to the free end of 
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link L, a valve rod N connected to said link K 
crank lever P, P’ a link O connecting obey us 
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toa point on the links, having substantially the simple 
motion of a point on link G and a valve rod Q con. 
nected to the other arm of the bell crank. 


498,797. Dritt Cavuck, G. W. Kinser, Plattsnouth 
Nebr.—Filed November 14th, 1892. i 
Claim.—(1) The combination with a drill chuck, of g 
guide slidably mounted upon the spindle of said 
chuck, to be moved longitudinally amen. and 
aie ys with a reduced forwardly extending tip, the 
pore of which is equal in size to the drill bit to fit the 
same, and adapted to be arranged at any point thereof, 
substantially as specified. (2) The combination with 
the spindle, and the clamping sleeve fitted thereupon 
and provided with a stop collar, of a tubular guide 
having a body portion whose bore is equal in diameter 
to the stop collar, and also having a reduced tip whose 





bore is equal in size to the sleeve, and an actuating 
spring surrounding the sleeve, within the body 
portion, and bearing at one end against said stop 
collar and at the other end against a shoulder between 
the body portion and the reduced tip.of the guide, 
substantially as specified. (3) The combination with 
the spindle having a split socket, and a clamping 
sleeve fitting thereon, of a slidable, spring-pressed 
guide fitting upon the sleeve and provided with a 
reduced, split tip, and a nut engaging a male screw 
upon the tip, substantially as specified. 


498,805. Macuinery ror Breakino Pic [Ron axp 
Loapine SAME INTO Wacons, &. P. Martin, Dovlais, 
and B. James, Cardif’, England.—Filed August 20th, 
1892. 

Claim.—(1) In a machine for breaking pig iron, a 
reciprocating hammer ¢, carrying two or more dies 
arranged stepwise so as to strike in succession during 
the descending motion, in combination with means as 
the lever i’ and pawl é for feeding forward the iron at 
the proper period, all arranged for joint operation 























substantially as herein specified. (2) In a machine 
for breaking pig iron a reciprocating hammer having 
—- dies ¢ ada to break the pigs successively, 
a clamp m adapted to hold the mass firmly during the 
breaking action, and a feeding device k feeding 
forward the mass of iron during the period while the 
hammer and clamp are up, in combination with each 
other and with the chute u arranged below the break- 
ing appliances adapted to receive the broken iron 
th ,» and duct it over a hauling-way for 
loading it upon cars or other vehicles, all arranged for 
joint operation substantially as herein specified. 


498,806, Steam Enaing, J. R. Maxvell, Cincinnati, 
Ohio,—Filed June 29th, 1892. 
Claim.—In a steam engine, the combination, sub- 
stantially as set forth, of a vertically disposed crank 
house standing on a foundation and having a pillow 
block in its = part, a crank shaft journalled in 
such pillow block, a beam housing resting on the 
foundation apart from the crank housing and having 
a crosshead guide and a pillow block, a crosshead in 
said guide, a removable tie or stretcher between said 











crank housing and beam housing, a beam ted in 
said beam housing, a connection from the upper end 
of said beam to the crank, a steam cylinder secured 
against the face of said crank housing farthest distant 
from said beam housing, a piston- extending from 
the piston of said cylinder through said crank housing 
to said crosshead guide, and links connecting sai 

crosshead with the lower end of said beam, said piston- 
rod being disposed at right angles to said crank shaft 
and in the vertical plane of its crank and a distance 





below said shaft in excess of the length of said crank. 
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FORESTRY EXHIBIT Mt a CHICAGO EXHIBI- 





(From our Special Commissioner.) 


Tun cedars and cypresses are represented by some fif- 
teen specimens, nearly all of which are from the Pacific 
Coast. They are very durable in contact with the ground 
and in water, and hence their use for posts, railway ties, 
boats, ships, Ke. ; 

The red cedar—Thuya gigantea—grows to very great 
size. It is dull brown, tinged with red, light, soft, brittle, 
coarse grained, and easily worked, and is one of the most 
valuable Western woods. 

Port Orford cedar—Chamecyparis Lawsoniana—is a 
tree of the first economic value, growing sometimes to a 
height of 200ft. and diameter of 14ft. Itisa light yellow 
wood, hard, strong, compact, light, abounding in odori- 
ferous resin, and taking a beautiful polish. It is largely 
used for interior finish ; flooring, railway ties, fence posts, 
and in ship and boat building. 

The typical Californian tree is the immense redwood— 
Sequora Gigantea—which may attain a height of 8350ft., 
and a diameter of 35ft. It is very light, specific gravity 
-288, and is not strong, but is very durable in contact 
with the soil. Its colour is a bright clear red, becoming 
darker on exposure. It is used locally for fencing, 
shingles, and construction. 

The pines occur in the greatest variety ; no fewer than 
thirty-five species are exhibited. They are by far the 
commonest of the American woods, and the most gener- 
ally useful. They may be said to occur all over the 
country, though, of course, the habitat of any species is 
limited. Of white pines there are several, but Pinus 
Strobus, occurring in the region of the Great Lakes, is the 
most valuable. It often attains great dimensions, is 
light, soft, straight-grained, and easily worked. Its 
specific gravity is ‘38, coefficient of elasticity 85,090, and 
crushing strength 339. It is more largely manufactured 
into lumber, shingles, laths, &c., than any other North 
American wood, and is the common and most valuable 
building material of the Northern States. Pinus pon- 
derosa, a yellow pine, is a wood of almost equal value on 
the West coast. It sometimes grows to the immense 
height of 800ft., and to 14ft. diameter. It varies much 
in quality and value, is hard, heavy, strong, brittle, and 
not dmable, It is a light red colour, and is used for rail- 
way sleepers, fuel, &e. Pinus palustris, the Georgia pine, 
is of importance, since the turpentine, tar, pitch, rosin, 
and spirits of turpentine manufactured in the United 
States are almost exclusively produced by this species. 
It grows in the dry sandy loam of the maritime plain, 
and is largely used for shipbuilding, fencing, railway 
ties, Ke. 

Six species of spruce appear in the collection, of which, 
the black spruce—Picea Mariana—and the white spruce 
—-Plara—are the most important. Both occur very 
largely in Canada, and are largely exported. The black 
spruce grows best in light dry rocky soil, but does not 
exceed 65ft. in height. It is light, soft, not strong, com- 
pact, and satiny, with conspicuous medullary rays. The 
white spruce grows toa greater height, and is a light 
yellow colour. The two are scarcely distinguished in 
commerce, and are used for construction, shipbuilding, 
piles and posts. The hemlock is of common occurrence 
in many parts of the country, and is chiefly esteemed for 
its bark, which is rich in tannin, and is the principal 
material used in tanning leather. The North-eastern 
variety, Isuga Canadensis, is a light brown wood tinged 
with red, the sapwood being darker. It is soft, light, 
brittle, crooked grained, difficult to work, and not durable. 
Its use is chiefly for outside finish and rough work in 
general. 

A fine specimen is exhibited of the red or Douglas fir— 
Pseudosuga taxifolia — the most generally distributed 
and most valuable timber of the Pacific Coast. It forms 
extensive forests, almost to the exclusion of other species, 
and is generally from 200ft. to 300ft. high, with a trunk 
up to 11ft.in diameter. The wood is of a light red to 
yellow colour, with nearly white sapwood. Its specific 
gravity is ‘5157, coefficient of elasticity 1,840,000, and 
crushing strength 74001b. per square inch. It is hard, 
strong, difficult to work, and durable, and varies greatly 
with age and conditions of growth in density and quality. 
It is largely exported and used for all kinds of construc- 
tion, piles, &c. There are numerous other firs, but not 
of much economic importance. 

The larch is usually known as tamarac, and is very 
largely exported to England and elsewhere. The black 
larch—Larix Laricina—occurring in the North-East, is 
a tree growing on moist land and attaining a height of 
80ft. It is a heavy, hard, strong wood of specific gravity 
‘62, coefficient of elasticity 1,800,000, and resistance to 
crushing 7600. Its colour is light brown, and it is very 
durable in contact with the soil. It is preferred and 
largely used for ship timbers, fence posts, telegraph 
poles, &c. Another larch—Larix occtdentalis—which 
occurs in the West, is remarkable for its very high 
coefficient of elasticity—2,350,000. It is a large tree 
90ft. to 150ft. high, abounding on moist mountain slopes. 
The wood is heavy, exceedingly hard, coarse grained, 
satiny, susceptible of a high polish, and very durable in 
contact with the ground, and so is largely used for posts. 

A curious ragged-looking specimen is the cabbage tree 
—Sabal Palmetto—which is very highly esteemed for 
wharf piles on account of its imperviousness to the 
attacks of the teredo. It grows on the South-east Coast 
on the sandy maritime shores, attaining a height of from 
20ft. to 40ft. It has alight soft wood, with hard fibro- 
vascular bundles of a dark colour, which make it difficult 
to work, 

A wool of small size but of some economic value on 
account of its hardness is hornbeam—Ostyra Virginica. 
It is of light brown colour, heavy, specific gravity ‘83, 
very strong and hard, tough, and durable. Its use is 
chiefly for posts, levers, handles of tools and the teeth of 
cog-wheels. 

Turning now to some of the more important States ex- 











hibits, attention is at once claimed by that of the Empire 
State, New York, which though it is not richest in its 
varieties, is so well presented as to make it by far the 
most interesting. The exhibit is quite a model one, 
from which all future exhibitors would do well to copy. 
It consists of the following exhibits for each of the 100 
species shown. There is a part of the trunk with bark 
on, about 3ft. high; this is cut so as to show the 
appearance of the wood in longitudinal, transverse, and 
diagonal sections, one half of each section being polished. 
These specimens have nearly all been cut down within 
the past few months, and to allow of their being quickly 
seasoned, have had the heart wood cut out through the 
greater part of their length, which, however, does not 
show, as the trunks stand on end. Each trunk has also 
been sawn in two, longitudinally, to facilitate the same 
operation and to prevent cracking. For each wood there 
is a frame usually of that wood, mounted on a pivot, and 
containing specimens of the foliage, flowers, and fruit— 
artificial if necessary—of the tree, and photographs of 
the same iree, both in summer and winter, the two 
views being taken from the same point, and having some 
object present with which to compare the height of the 
tree. The trees chosen are always typical ones which 
have grown up by themselves uninfluenced by the presence 
of others. 

There is also a full-sized photograph of the bark of each 
tree, and three thin sections, radial, transverse, and tan- 
gential, of the wood. These sections are very perfect, 
about 4in. by 3in. area, and ,4,in. thick in the radial 
sections,and ,4in. in the transverse. They are so mounted 
that they can be looked at by reflected light, giving the 
appearance of that section of the wood, and by transmitted 
light showing the structure. A still more remarkable 
series of sections is mounted as transparencies in front 
of the windows. The sections are only ;4 in. thick, 
and perfect. They were cut by the collector of the 
exhibit, Mr. R. H. Hough, with a machine of his 
invention. The exhibit shows the chief woods of the 
State to be white pine, black spruce, ash and hemlock. 

The State of Ohio has an exhibit which is to form the 
nucleus of a permanent collection in the State University. 
It consists of a series of frames containing cross and 
longitudinal sections of the wood, part of the bark, a twig 
showing condition in winter, leaves, flowers and fruit of 
each of the characteristic trees of the State. There is 
also a series of polished panels, showing the appearance 
of the wood in radial, tangential, and diagonal sections. 
The characteristic woods are oaks and pines. 

The exhibit of North Carolina isa valuableone. Large 
photographs of the chief timber trees, and methods of 
felling them, accompanying an extensive series of polished 
planks. Some beautiful white Spanish and chestnut 
oaks are shown. Other woods for interior finishing and 
cabinet work are curly poplar, white and black walnuts, 
red cherry, and sweet gum. Sycamore also flourishes in 
the State, and as it cuts up very thin, is used for tobacco 
and cigar boxes. Hed cedar and cypress are common, 
and as they are nearly impervious to water, are in great 
request for water buckets. The most important wood 
is the long leaf pine, used in civil and naval architecture. 

Missouri has a good exhibit of trunks, showing all the 
sections, and of polished panels. The chief woods shown 
are black hickory, much used for axles, and sold for 
10 dols. per thousand in the log; cottonwood, which is the 
common cheap lumber, value 3 dols. to 4 dols. per 
thousand ; and sweet gum, selling for 10 dols. as lumber, 
and used for interior finish. Some very large specimens 
of less common trees are also shown, many of them being 
too large to accommodate within the building, and 
consequently left outside. Trunks of the aromatic 
sassafras, 3ft. in diameter; of the black-hearted per- 
simmon, and of the orange-coloured mulberry, 2ft. 6in. in 
diameter ; of cypress, 6ft. in diameter; and of oak, 7ft. 
in diameter, are shown among other equally large speci- 
mens. Beautiful panels of honey locust, dogwood, 
sassafras, and many other woods show further the rich- 
ness of the State as a forest country. 

West Virginia and Michigan also have very fine 
exhibits, both including a number of specimens showing 
the ravages by insects, and also the insects responsible 
for each particular case. West Virginia exhibits im- 
mense blocks of spruce, beech, chestnut, red and white 
oak, birch, and gum, showing the three chief sections. 
It is very rich in ornamental woods, which are shown in 
panels, and include mulberry, dogwood, red cedar, 
honey locust, butter nut, Spanish oak, cherry, quartered 
sycamore, curly beech, calico, white and many other 
poplars, and white ash. The most common wood is 
yellow poplar, selling in the cities at 17 dols. 

Of the Pacific States, the exhibit of California consists 
chiefly of red woods—Sequoia—which are of enormous 
size, the bark of one specimen alone being 24in. thick. 
The most beautiful of the red woods shown is Sequoia 
Sempervirens, which is a dark red colour. The other 
woods are chiefly walnuts, myrtle, laurel, yellow pine, 
white cedar, and oaks. 

Oregon, a State producing very fine timber, has but a 
poor exhibit. Large planks are shown of its most im- 
portant timber, the Douglas pine or red fir, which is 
largely exported to the shipyards of Europe for masts 
and spars, and which, according to Lloyd’s tests, stands 
2000 Ib. per square inch in tension. It fetches 10 dols. 
per thousand in Oregon. . The tideland spruce is another 
wood of great importance there, and largely used in 
construction; its value is 10 dols. per thousand. The 
well-known Port Orford cedar is another product of this 
country, very durable and odorous, fetching 50 dols. per 
thousand. The State sends East about 10,000,000ft. of 
timber per month. Of- the exhibits of the other States 
in the Union the most noticeable are those of Indiana, 
Wisconsin, Minnesota, Colorado, Washington, and Ken- 
tucky. 

The exhibits from Canada are three in number, and 
show but inadequately the immense timber resources of 
that country. The province of Ontario exhibit consists 
of a number of trunks cut so as to show the three princi- 





pal sections, and of a number of planks and polished 
panels. The most abundant wood is the red pine, which 
sells for 10 dols. per thousand. White pine of a very 
fine character, free from knots, is much used for doors 
and sashes, and fetches 20 dols. to 30 dols. Soft maple 
is abundant, and used for flooring; it is valued at about 
14 dols. Tamarac—larch—is largely employed for 
outbuildings and rough work generally; it fetches 10dols. 
per 1000ft. Of the woods for interior finishing and 
cabinet-making, the most common are basswood for cheap 
goods, 12 dols.; red oak, 18dols.; elm, largely used for 
cheap furniture, as it takes all kinds of stains and polishes 
well; black ash and black birch, which is now taking the 
place of walnut. 

The exhibit of the province of Quebec does not show 
very different specimens. The prices there for timber 
delivered at the mills are :—White pine, 8°9 dols.; white 
spruce, 5dols.; white cedar, 5°50 dols.; tamarac, 5 dols.; 
red oak, 10dols.; and black cherry, 12 dols. 

The British Columbia exhibit is remarkable for the large 
size of the timber shown. The most important wood 
there is the Douglas fir, which grows to such a vast size, 
and of such good quality, that planks 100ft. to 120ft. long 
and 4ft. wide can be cut without showing any irregularity 
of structure; such wood sells for 10 dols. per 1000ft. 
The trees grow to a height of 300ft. to 350ft., and are 
cut off about 15ft. above the ground, because the 
roots come up to near that height, and the con- 
tained pitch at the bottom of the trunk makes it very 
difficult to cut. One log of Douglas fir gave 25,400ft. 
of lumber. It was 136it. long and the diameters at its 
ends were 6ft. 6in. and 4ft. respectively. The wood is red 
and is largely exported to Australia to the mines there. 
A wood of nearly equal importance and size is the white 
spruce, of which a plank 5ft. 9in. wide, cut from a portion 
of the trunk 48ft. above the ground, is shown. Its selling 
price is the same as that of Douglas fir. The only wood 
used extensively for interior work in British Columbia 
is red cedar, which takes a beautiful polish, but is very 
soft. Its texture is so regular that very large planks of 
uniform thickness and nearly smooth surface can be 
easily stripped off a log. As it may be desirable to see 
ata glance the strength of the more important North 
American timbers, they are collected and tabulated. here : 

Coefficient of Crushing 
Specific gravity. elasticity in strength im 
Ibs. per sq. in. Ibs. per sq. in. 


Name of wood. 


Yellow poplar... ... ‘42... 1,320,000 ... 5,300 
Lignum vite eee 1,240,000 ... 10,600 
Iron wood ... ... ... 1°83 1,640,0:0 ... 11,500 
Sugarmaple... ... ... °69 2,100,000 . 890 

azelor sweet gum ... °59 1,250,000 . 6,700 
Bisekash ... ... «.. “6 1,250,000 . 6,000 
Rockelm ... ... ... °@3 1,560,000. 8,500 
Sycamore .. ... ... ‘S57 ... 1,240,000 . 6,400 
Black walnut... ... ‘61 ... 1,560,000 . 8,700 
Hickory Hie ke. 1,980,000. 9,000 
Witeek.:.. cc. *%8 1,390,000 . 7,300 
Yellow birch a. 2,300,009 .. 8,800 
Red cedar ... .i3, «. ‘oo 1,470,000 ... 6,450 
Port Orford cedar... ‘46 ... 1,730,000 . 6,700 
Redwood ... ... .. “20... 650,000. 5,500 
White pine... ... ... ‘39 1,220,000 . 4,900 
Yellow pine... ... 2... 0°47 1,240,000 .. 5,400 
Black spruce we ae ~=6 46. 1,580,000 ... 5,800 
Douglas fir... ... ... °52 ... 1,840,000 ... 7,400 
Black larch ... ... ... °62 ... 1,800,000 ... 7,600 
Hornbeam ... ... ... 3... 1,950,000 ... 7,8C0 








LOCOMOTIVES AT THE CHICAGO EXHIBITION. 
(From our Special Commissioner.) 

Tue display of locomotives at the Exhibition is some- 
what disappointing in that it does not partake of that 
international character which is characteristic of the 
majority of exhibits. American locomotives are very 
fully represented, but besides them there are barely adozen 
others. Of these Canada contributes but one; Germany, 
two; France, four; and England, three. ‘The foreign 
exhibits, however, though so small, is suflicientiy large to 
bring out clearly the salient features of difference between 
American and European locomotives. The Canadian 
locomotive differs in no important respect from the 
American type. At first sight one is struck by the larger 
size and more powerful appearance of the American 
locomotive. This is due to the general adoption of a 
longer boiler barrel and fire-box, and to the extension for- 
ward of the smoke-box ; also to the greater height of the 
centre line of the boiler, which is usually at least S8ft. 
above the rails, while the foot-plate is, as a rule, about 6ft. 
high. The large size of the driver's cab, often placed about 
the middle of the boiler, and the very common wagon 
top form of the boiler, add further to the general impres- 
sion of size and power given by the locomotive. 

The most important difference in the two types is in 
the universal use of an open or bar frame in the American 
locomotive. This frame consists of two bars vertically 
over one another, and connected together by the horn- 
plates of the axles and by the cylinders and fire-box ; it 
is, in fact, a kind of braced girder, the bracing, however, 
only taking place at the parts mentioned, and being no- 
where diagonal, so that there is no triangulation of the 
structure, and the strength-depth of the girder is not the 
depth from bar to bar. The boiler is supported in front 
on a saddle, a hollow box, one-half of which is usually 
cast with each cylinder and valve chest, the halves being 
bolted together at the centre. ‘The barrel of the 
boiler is supported behind by the fire-box, which is bolted 
to the frame, and in a few intermediate places by stays 
of about 2in. diameter. 

A very marked characteristic of the American loco- 
motive is the practically universal adoption of out- 
side and horizontal cylinders, and this feature is not con- 
fined to the'simple engine, but also appears in the com- 
pounds. Three types of compounds are exhibited :— 
(a) With one high and one low-pressure cylinder; (6) 
with two high-pressure and two low-pressure, the high 
and low being arranged tandem; (c) with two high- 
pressure and two low-pressure, the high and low being 
placed vertically above one another on each side. In no 








164 


need 


THE ENGINEBR 





Aue. 18, 1893. 








case are any of the cylinders inside. In the European 
locomotives, however, of the six simple engines, three 
have inside cylinders, and the Winby locomotive—English 
—with four high-pressure cylinders, has two inside and 
two outside; of the three compounds, one only, a 
German engine with one high-pressure and one low-pres- 
sure cylinder, has no inside cylinders. 

Another point of difference is afforded by the general 
want of finish in the non-working parts in the American 
locomotives. The castings, as a rule, are left rough and 
painted black; the same is also true of the excentric rods, 
and of the sides of the connecting and coupling rods, to which 
an I girder section is given. The excentric rods are gener- 
ally very long, and as a result have to be bent to pass the 
axle of the wheel between the excentrics and the cylinders. 
The two rods on one side are sometimes, but not always, 
beut one above and the other below the axle. This very 
deep cranking of the excentric rods, combined with their 
great length, necessitates large sections, and therefore 
great massiveness, in order to obtain the requisite 
strength and stiffness. The link motion being nearly 
always inside the frames, while the valve chest is placed 
on top of the outside cylinder, there is an invariable 
necessity of transmitting the motion laterally by means 
of a rocking shaft and levers. The driver’s cab is very 
commodious and completely enclosed, and in the more 
powerful engines is situated in front of the fire-box, the 
fireman having a separate cab behind. These cabs over- 
hang for a considerable distance on each side of the 
locomotive. The American locomotive is also provided 
with several accessories, which are generally wanting in 
Europe. These include the cow-catcher, the bell, and 
the enormous head lamp situated on top of the smoke- 
box and in front of the smoke-stack. Thé very general 
use of steel fire-boxes and of iron for the tubes are other 
points of difference which are worthy of notice, and the 
crown plate is commonly stayed with radial stays. The 
driving wheels are almost universally of cast iron, 
though a few wrought iron wheels are in use. It is 
interesting to note that of the American locomotives 
shown, twenty-five are simple and seventeen are com- 
pound. In subsequent issues I will describe in detail 
a sufficient number of the locomotives to illustrate 
thoroughly all the important variations of constructive 


design. 


The most importantand comprehensive of the American | 


exhibits is that by the Baldwin Locomotive Works, 
Philadelphia, Pa., which includes no fewer than fifteen 
locomotives. 
means of compressed air, the engines being jacked up so 
that they clear the ground. 


simple engines and nine compounds. The compounds 


Several of these are shown working by | 


The exhibit includes six | 


are all of one type, with a high-pressure cylinder and a | 


low-pressure cylinder placed vertically over each other 
on each side, the two pistons moving together, and their 
rods being keyed to a common crosshead between them. 
The cylinders also have a common piston valve situated 
on their inner side. 
size, one of them having a barrel 6ft. 6in. in diameter. 

The Schenectady Locomotive Works, of Schenectady, 
N.Y., have an exhibit of four locomotives, of which one 
is a compound, having one high-pressure and one low- 
pressure cylinder. The only noticeable departure from 
ordinary practice in this exhibit is in the adoption of 
hollow crank and coupling-rod pins. The piston-rods in 
the compound engine pass through the front cylinder 
covers. 

The Rogers Locomotive Company, of Paterson, N.J., 
has an exhibit of two simple engines, the one eight- 
coupled with a two-wheel truck, the other four-coupled 
with a bogie. The former has 56}in. wheels, cylinders 
2lin. by 24in., and total weight in working order 
187,000 lb., the latter has 69in. drivers, cylinders 18in. 
by 24in., and total weight of 100,000 lb. inclusive of 
water. 

The Brooks Locomotive Works, Dunkirk, N.Y., are 
among the largest locomotive builders in the States, and 
are represented by nine engines. Of these seven are 
simple, and two are compound. Of the simple engines, 
the most powerful is a twelve-wheel freight locomotive, 
with cylinders 20in. by 26in., and of total weight in 
working order 156,000 lb. The compound engines are of 
two types: (a) a two-cylinder, ten-wheel locomotive, 
with cylinders 18in. by 24in. and 28}in. by 24in., 
driving wheels 56in. in diameter, and total weight 
102,000 lb.; (4) a four-cylinder compound, with high and 
low-pressure cylinders on each side arranged tandem, 
cylinders 18in. by 26in. and 22in. by 26in. eight- 
coupled driving wheels of 55in. diameter, and total 
weight 147,000 lb. in working o-der. 

The Pittsburg Locomotive Works are represented by 
five locomotives. Of these one is a small four-wheel 
saddle tank locomotive with 6in. by 10in. cylinders. 
Two others are simple engines with 18in. by 24in. and 
20in. by 26in. cylinders respectively, the former being a 
ten-wheel freight engine with 56in. wheels, and the latter 
a ten-wheel passenger locomotive with 72in. wheels. The 
remaining two engines are two-cylinder compounds ; one 
is a six-coupled freight locomotive with cylinders 19in. 
by 26in. and 29in. by 26in. respectively; the other is an 
eight-wheel passenger locomotive with cylinders 19in. by 
26in. and 29in. by 26in., and wheels 72in. in diameter. 

The Rhode Island Locomotive Works of Providence, 
R.I., show three locomotives, all two-cylinder com- 
pounds, of cylinder dimensions 21in. by 26in. and 81in. by 
26in. respectively. They are all fitted with an automatic 
intercepting valve of special construction, by means of 
which live steam is admitted to the low-pressure cylinder 
at starting, till the total effort there equals that in the 
high-pressure cylinder. One of the engines, a twelve- 
wheeled locomotive for heavy and fast passenger service, 
has six coupled wheels of 78in. diameter, and weighs, 
with water, 150,000 lb. Another is a ten-wheel freight 
locomotive, coupled, with 50Qin. drivers, and weighs 
180,000 lb. 

The Baltimore and Ohio Railroad Company has an 
historical exhibit, showing the developing of the loco- 


The boilers are often of enormous | 











| 
motive, which is absolutely unique in its completeness, | 
and is the result of much labour and research. Upwards | 
of sixty real locomotives and full-sized working models 
are shown, representing not only locomotives which have | 
actually been built, but also to full size, of some of which | 
only models were originally made, and even some which 
have previously only found expression on paper. Thus | 
the collection opens with a full-sized model illustrating 
Sir I. Newton's impracticable idea of a vehicle propelled 
by means of the reaction from a jet of steam directed 
backwards. It passes through the various stages of road 
locomotives, rack locomotives, &c., including many 
ludicrous specimens, and culminates in a fine locomotive 
made by the Baldwin Locomotive Company this year. 
Among the collection are three locomotives each sixty 
years old, which have been taken out of full operation at 
the Baltimore and Ohio Company’s works for the pur. | 
poses of the Exhibition. In a subsequent article I hope | 
to illustrate by photographs the more interesting parts of 
this very remarkable exhibit. A curious exhibit is that | 
of a “logging ” locomotive by the Lima Locomotive and 
Machine Company, Lima, Ohio. This has three vertical | 
engines on one side, and the boiler is displaced to the 
other side to balance them. Special contrivances are 
made to give great fiexibility to the structure, which is 
intended for use on the roughest of roads. 

The exhibit of the Cooke Locomotive and Machine | 
Company, Paterson, N.J., consists of two simple engines, 
the one a four-coupled with a bogie, the other six-coupled 
with a bogle. 

H. K. Porter and Co., of Pittsburg, exhibit a road | 
locomotive, a contractor's engine, a ‘‘ midget” engine and 
asmall eight-wheel locomotive. 

The New York Central and Hudson River Railroad 
Company exhibits the celebrated ‘‘ Empire State Express” 
built at its West Albany shops, which, it is said, recently 
covered a mile in the remarkably short time of 82 seconds, 
or at the rate of 112 miles per hour, on the New York Cen- 
tral and Hudson River Railway going westwards between 
Rochester and Buffalo. 

Turning now to the exhibits of other nations, the 
Canadian Pacific Railroad Company exhibits a fine loco- 


| contains two racks, which work directly into the 


| first be necessary to describe the cutter bar itself. 





for when the feeding apparatus is once set, any number of 
barrels can be rifled with unvarying regularity. It consists 
essentially of three parts—the head which holds the barrels 
to be rifled, the cutter bar slide which carries the rifling bar 
and the feeding apparatus. The whole is arranged on a 
horizontal bed about 12ft. long. The cutter-bar slide jx 
driven back and forth on this bed by a screw. The motion 
of the slide is reversed in much the same manner as a planer 
table, by a belt-shifting apparatus, which is actuated at each 
end of the stroke of the slide, alternately throwing an open 
or crossed belt on to the driving pulley. In the upper part 
of this sliding head is a cross slide, which works at right 
angles to the spindle that holds the cutter bar. This slide 
inions 

the spindle. One of these racks is made adjustable sede 
wise, so that all backlash can be taken up and a per- 
fectly smooth motion given to the spindle. In the top of the 
rack slide is a large pin working in another slide, which jn 
turn works in the underside of the angle bar, which, as wil] 
be seen, will impart a rotary motion to the cutter bar spindle 
as the cutter bar slide moves back and forth. This bar has 
an angular adjustment from 0 dey. to 28 deg. All the slides 


| in connection with the cutter bar head are made with adjust- 


able gibs for taking up lost motion and wear, and the gears 
are accurately cut, so that a perfectly smooth motion jx 
imparted to the cutters. The head, which holds the barre] 


| while it is being rifled, is fastened to the bed near the end 


opposite the driving pulleys. The barrel is held in a hollow 
spindle, to which is fastened a ratchet wheel, with a number 
of teeth corresponding to the number of grooves in the barrel. 
This ratchet is operated automatically by the cutter bar 


| slide, and is firmly locked in place while the cut is being 


made. 


To understand the operation of the feed mechanism it wil! 
This con 
sists of a long rod, one end of which is clamped in the spindle 
of the sliding head, the other forming the cutter box. 
For rifling barrels with four grooves, the cutter box holds two 
pairs of cutters, which are let into the rod opposite each 
other and about ljin. apart. These cutters have two 

shaped angular teeth. Passing through the centre of the 
cutter-box, underneath the cutters, is a small round rod, 
into which are cut long tapering flats inclining upwards 
towards the outer end. The cutters rest on these flat 
surfaces, and it is obvious that, as the rod is pushed in, the 
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motive which in almost all respects resembles the typical | 
American locomotive. It is a simple engine with 19in. | 
by 24in. cylinders, six-coupled, with a four-wheel truck. | 
The drivers are 69in. in diameter, the boiler 27ft. long, 
60in. diameter, and carrying 1801b. steam pressure. 

The German exhibit consists of two Jocomotives. 
F. Schichau, of Elbing, shows a compound freight loco- | 
motive, with two outside inclined cylinders, 460 mm. by | 
630 mm. and 650 mm by 630mm. respectively, and with six | 
coupled wheels of 1830 mm. diameter. The valve gear is | 
of the Trick type. Henschel and Sohn, of Cassel, exhibit | 
a six-coupled tank locomotive, in which the tank occupies | 
the whole space between the frames, except where the | 
axles pass through—from the fire-box forward to the | 
buffer beam. The cylinders are 350mm. by 550 mm., | 
and driving-wheels 1080 mm. in diameter. The valve | 
gear is of necessity outermost. 

The French exhibit includes four locomotives. The | 
Chemin de Fer du Nord shows a four-coupled compound | 
express passenger engine built by the Société Alsacienne | 
de Construction, Belfort. It has two outside high- | 
pressure cylinders 340 mm. by 640 mm., and two inside | 
low-pressure cylinders 530 mm. by 640 mm., connected | 
to different driving axles. The valve gear of each | 
engine is worked from one excentric, the motion | 
obtained from which is compounded with a motion 
derived from the crosshead. The Chemin de Fer de | 
l'Etat exhibits a simple four-coupled locomotive with a 
complicated valve gear working separate admission | 
expansion and release valves, the motion being obtained | 
from a single return crank excentric. The Société 
Anonyme Franco Belge send from their shops at 
Raismes-lez- Valenciennes two side-tank locomotives with | 
inside inclined cylinders and six-coupled wheels. One | 
engine is fitted with a link valve motion of the Trick 
type ; the other has Joy’s valve gear. 

The English exhibit includes the veteran broad-gauge 
engine Lord of the Isles, shown by the Great Western 
Railway Company ; the Queen Empress, one of Webb’s 
well-known compounds, and full-size models of Stephen- 
son’s Rocket and Trevithick’s 1803 engine, shown by the 
London and North-Western Railway Company; and 
Winby’s locomotive with four high-pressure engines, two 
inside and two outside, which has lately been fully illus- 
trated in THE ENGINEER. 











A NEW RIFLING MACHINE. 





Ture machine herewith illustrated is used in connection 
with the barrel-drilling and reaming machines manufactured 
by Messrs. Ludw. Loewe and Co., of Berlin, which we have | 


recently described. It is entirely automatic in feeding, 


indexing, oiling, &c., so one attendant can keep five machines 
in operation, and it also produces work of extreme accuracy, 


cutters must be forced outwards. This small rod, with 
the inclines, forms the extreme outer end of the cutter box, 
and at each end of the stroke comes in contact with the end of 
a small feed screw. The feed screw works in a nut which is 
revolved by a ratchet at each end of the stroke of the slide, 
thus pushing the screw ahead a little and forcing the rod in 
more and more, thus feeding the cutters outward. The feed 
screw ratchet is operated automatically by a spring pawl, and 
its longitudinal motion is limited by stop nuts. The cutters 
themselves are thoroughly flooded with oil at each end of the 
stroke of the slide. The machines can be stopped instantly 
at any point by a hand lever, and can also be moved by hand 
with a crank. 

The time occupied in rifling one barrel 30in. long, with 
four grooves, is forty-five minutes. One set of cutters 
ordinarily rifles from eight to ten barrels beforesharpening. The 
advantages claimed are, saving in the cost of rifling, one 
operator easily attending five machines, and accuracy of work 
produced, the cut being perfectly smooth and always to an 
exact depth. They can be made to rifle four, five, six, seven, 
or nine grooves, and with either uniform or increased spiral. 
Some of the principal dimensions of the machino are as 
follows :— 

Greatest length of barrel that can be rifled .. 

Diameter of hole through chuck ° ee 

Extreme pitch of rifling 

Driving pulleys... 


B6in. 
er ljin. 
eo os +e os One turn in Sin. 
..  9in. x lin., 360 rev. per minute. 

Countershaft pulleys . l0in. x 1fin., 230 rev. per minute. 

EE, 55° bs 00. 405s 5. os Ae Noy pea a oc oe 

|. ee ae ee Tr SF 

Messrs. Ludw. Loewe and Co., the manufacturers, have 
fifty of these machines constantly working in their Berlin 
rifle factories, and find the results entirely satisfactory. They 
are represented by Mr. H. F. L. Orcutt, at their London 
office, 145, Cannon-street, E.C. 








New Batkan Raitway.— Her Majesty's Agent and Consul- 
General at Sofia has informed the Secretary of State for Foreign 
Affairs that the Bulgarian Ministry of Finance invite tenders for 
the construction of a railway from Sofia to Roman, across the 
Balkans by the Isker Pass, about sixty-eight miles in length. The 
adjudication will take place at Sofia on September 27th. Details 
of tender may be obtained from the Minister of Finance at Sofia 
on receipt of postal order for 20f., and the successful tenderer 
will be required to deposit a sum of £40,000. Some further 

rticulars may be seen on personal application at the Commercial 
Departnent of the Foreign-office between the hours of eleven and 
six daily. 

CANAL FROM MARSEILLES T0 THE RHONE.—The project for 
uniting the great maritime port of Marseilles—which absorbs in 
itself one-third of French commerce, and contributes to the 
Treasury one-sixth of the total duties levied—with the Rhéne is 
attracting a good deal of attention. Engineers are at present 
engaged in making a reconnaissance along the shores of the Mediter- 
ranean, with the view of selecting the most favourable route for the 
piercing of the proposed channel. It appears that the construction 
of the St. Gothard tunnel gave a check to the commercial progress 
of Marseilles, which has wy some difficulty in keeping pace with her 
rival, Génes. The new scheme will place the old port in direct 


communication with the fertile valley of the Rhone, as well as with 
the canal and river systems of the Continent, 
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THE MOTIVE POWER OF SMALL VESSELS. 


For vessels larger than canal barges there is but one 
method of obtaining the necessary propulsive power other than 
by sails or horses, and that is by the use of steam. Con- 
sidering that steam was so empleyed in the early days of the 
century, and will certainly be so used at the end of it, the 
advance that we are constantly being told has been made in 
science, &c., is not so very apparent or striking. For vessels 
not exceeding a canal barge in size or an omnibus in speed, 
three other methods of obtaining the necessary power have 
during the last couple of years been developed to a consider- 
able degree of perfection, and for many purposes are prefer- 
able to steam. These methods are:—The evaporation of a 
volatile liquid, such as naphtha ; the generation of and explo- 
sion of gas, and air; and the electrical energy contained in 
secondary batteries. Steam, naphtha, petroleum, and elec- 
tricity have each their own particular sphere of usefulness, 
and, speaking generally, the conditions of each case will indi- 
cate the kind of motor to be employed. When, however, a 
trader is informed that a launch intended for service on a 
creek in West Africa will be more cheaply propelled by means 
of secondary cells, a brief description of the principal 
features of each motor seems desirable. 

In deciding upon the kind of motor to be employed ina 
small vessel, the chief points to consider are, the speed re- 
quired, the weight of the motor, the consumption of fuel, 
and the space occupied by machinery and fuel ; other con- 
siderations are the cost of providing the energy, degree of 
skill required in handling the machinery, effective distance, 
or what is the same thing, the maximum energy endurance. 
Another and equally important matter is the degree of that 
indefinite quality known as seaworthiness. The relative 
importance of these points will largely depend upon the 
purpose for which the vessel is intended, whether for river or 
harbour service, whether for business or pleasure; it is safe 
to conclude that that motor is the best which gives the 
greatest power with the least weight, and for the least 
expense in prime cost and maintenance. Steam launches 
are such familiar objects that little need be said about them. 
What renders the steam engine so superior, or rather so 
preferable to other motors, is the possession of certain 
qualities which are, at any rate for purposes other than 
pleasure, a necessity. Thus there isa fairly regular turning 
moment acting on the shaft; in the compound engine the 
turning moment is practically constant, the speed of the 
engines can be varied at will, the expansion, and therefore 
the power to be developed, can also be varied; while the engine 
is, so far as direction of rotation is concerned, reversible. For 
these reasons the steam motor is likely to hold its own even 
in small craft, for some considerable time, as these advantages 
are, in the opinion of many people, considered to outweigh 
its low efficiency. For very small craft two simple engines 
are usually employed, but compound, and even tri-compound 
engines with condensers, and forced draught for the boilers, 
&c., are used in the larger and faster class, where the power 
is up to 150 I.H.P., and the speed 14 or 15 knots. 

The engines for launches have partaken in the improve- 
ment in details that characterise the modern marine engines 
with the result of considerably reducing the weight. The 
use of steam at high pressure permits the employment of a 
smaller boiler, and this means more bunker capacity. In 
small powered launches the total weight of the engines, 
boilers, and all machinery, should not exceed 160 Ib. per in- 
dicated horse-power ; indeed, it can be made much less. As 
an example, a 30ft. launch with a speed of 74 or 8 knots will 
require machinery developing 18 indicated horse-power, and 
which will weigh 170 lb. per indicated horse-power; such a 
boat will run for twelve hours with 6 cwt. of coal. A 50ft. 
launch, with a speed of 11} to 12 knots, will require engines 
developing 85 to 90 indicated horse-power; she will run for 
twelve hours with 1} tons of coal. For work on exposed 
rivers and harbours, this latter boat is all that can be desired. 
For surveying, submarine mining, conducting explorations, 
&c., a boat of this type is extremely useful, as by the use of 
a smaller speed a large reserve of power is kept in hand, 
with a corresponding increase in the effective distance that 
can be steamed. 

Steam launches, or rather steam engines, are so extremely 
useful, especially abroad, owing to their very catholic taste for 
fuel. Any thing which can burn can be thrust into a furnace 
of a boiler; the only thing is to see that the quantity of fuel 
varies inversely with its calorific value. Thus rice, grass, 
mats, cotton, wood, &c., can on occasions usefully replace 
coal, especially when the latter may be £2 or £3 per ton, and 
of bad quality at that, while in places where petroleum is 
plentiful an intelligent mechanic can easily fit an injector 
and brick up the furnaces. 

The disadvantages of steam motors are principally those 
resulting from the absence of skilled attention. As a general 
rute, it may be said that the higher the pressure employed the 
greater the necessity for the employment of a properly quali- 
fied engineer. This means paying a good deal for wages. It 
is surprising how very rapidly the boilers of small craft 
deteriorate. This is especially the case where the boat is laid 
up during the winter. Though during such periods they re- 
veive little or no attention, that would avoid the necessity for 
the costly spring overhaul that owners of these craft are 
accustomed to pay for. The boiler is left for months or weeks 
unprotected, water is usually left in it, and usually a man- 
hole door is left off; corrosion inside is thereby hastened. In 
the furnace is left an accumulation of ashes, which gets wet 
and does its part in hastening corrosion. Underneath the 
boiler the bilge water does its share, and thus surrounded 
inside and out with damp air, the plates quickly oxidise. It 
usually costs a good deal to maintain a steam launch in good 
working order. 

Just as the gas engine replaced the small powered steam 
engine, so is the petroleum motor superseding the former. 
Gas engines are of course impossible for marine purposes, 
but the petroleum motor is, at any rate for small powers, 
very suitable, and where there is a cheap and plentiful supply 
of petroleum it is bound to replace steam. Petroleum motors 
have so often been the subject of scientific research, that any 
detailed description is unnecessary. There are several kinds 
in the market, but perhaps the Priestman and the Capitaine 
are the best known. So far, the petroleum motor is essen- 
tially a modified Otto gas engine; the cycle of operations 
and the principle of working being the same, that is to say, 
it embodies the features, good and bad, of that motor. 
The great advantage of a petroleum motor is that it is self- 
contained. No boiler is required, and its limit of effective 
distance is regulated solely by the capacity of the storage 
tank. It requiresthe minimum amount of attention. There 


are no sparks or smoke, the space occupied is but that of an 
ordinary steam engine of the same power. The storage tank 








can conveniently be placed either as a shallow ‘midships tank 
or else in the bow chamber. 

Petroleum motors working on the Otto cycle labour under 
two disadvantages, which, at any rate for naval purposes, 
render them unsuitable. These are the constant speed and 
constant direction of rotation. In other words, the motor is, 
when working, running at full speed, and in one direction 
only. Of course it would not be at all difficult to devise 
mechanical means whereby the speed of the propeller shaft 
could be varied, while that of the engine remained constant. 
But this would involve a rather complicated gearing, and 
would occupy considerable space and weight, and would also ab- 
sorb power. The second disadvantage is surmounted by the em- 
ployment of the familiar bevel and friction gear. This enables 
the propeller shaft to stop or rotate ahead or astern without 
altering or stopping the engine in any way. McGlasson’s re- 
versible propellersolves the difficultyin another way. For small 
launches,when the power transmitted is but low, and where the 
speed of the vessel does not require to be adjusted, these methods 
of stopping and reversing are quite permissible; but in such 
operations as dropping or creeping fora mine, &c.,in a tideway, 
the speed of the boat has to be varied from time to time, and 
it is the facility with which this can be done in a steam launch 
which makes steam so preferable. Another disadvantage of 
the Otto cycle is, that there is but one impulse in every two 
revolutions. To make the petroleum moter suitable for 
marine purposes, it is necessary to place two engines side by 
side ; this provides an impulse at every revolution, and by the 
means of a fly-wheel the angular velocity is maintained prac- 
ticably constant. The weight of petroleum motors may be 
taken at 3001b. perindicated horse-power, but for the larger sizes 
it is somewhat less. 

The naphtha motor is in many respects superior either to 
the steam or petroleum engine. It possesses all or nearly all 
the advantages of the former without the disadvantages of 
the latter. It is much more extensively employed in America 
and in Europe than inthis country. ‘The great disadvantage 
attaching to this motor is that it employs a highly volatile 
and inflammable liquid. So long as glands, joints, and 
valves remain tight, there is no danger whatever. Leakage 
has, however, to be most carefully guarded against, and 
while a blowing steam gland indicates merely a degree of 
carelessness, a blowing naphtha gland may be the cause of an 
explosion. The cycle of operations is precisely similar to 
those of a steam engine, and like the latter, a naphtha motor 
can be started in either direction, stopped, or speed gradu- 
ated with equal facility. As regards weight, the naphtha 
motor is the lightest of any, and occupies the least space. 
The weight for the small powers usually employed. is 
about 135 1b. per indicated horse-power. These naphtha 
launches are very suitable for yachts and pleasure purposes, 
as they are clean, light,and easilyhandied. Any light spiritcan 
beused. Naphtha, gasoline, benzoline, &c., are, however, liquids 
which require great care in handling and in transporting, and 
cannot be purchased in every place except in very small 
quantities. These liquids have a very low flash point, and 
this makes them distinctly inferior to petroleum as a fuel. 
As made by such firms as Yarrow, the naphtha launch has, 
by the superior workmanship employed, many of its risks 
eliminated. If the manufacture of this motor was the 
subject of competition, the inevitable cheapness would result 
in considerable danger to ignorant or unskilful users. 
Naphtha and petroleum motors are liable to become offensive 
in the eyes of fastidious i by the smell they emit when 
a bad oil is used or the combustion is not perfect. It may 
be said that it is better to use a pure spirit and a high grade 
oil rather than the cheaper kinds. 

Much, very much, is said in the press occasionally about 
the advantages of electricity as the motive power for 
launches, &c. Enthusiastic persons talk and write about an 
electric torpedo boat. There is something which appeals 
very strongly to the imagination in the idea of a boat urged 
along at a high speed, making no noise, emitting neither 
sparks, nor smoke, nor smell, to indicate its whereabouts. 
That a torpedo boat which would do this would be an acqui- 
sition to any, now goes without saying. Another class of 
people advocate the use of electric launches for war-ships and 
mail steamers. They urge that while the dynamos are lying 
idle in the day-time, they might usefully be employed in 
charging the cells of theelectric launch. All this enthusiasm 
proceeds from the performances of certain small river craft 
which are propelled by electricity. Visitors to the upper 
Thames have often been impressed by the neat, clean, swift, 
comfortable launches which are now fast replacing the 
noxious steamboat. 

As a means of converting electrical energy into mechanical 
work, an electric motor is practically a perfect machine. 
Could we stow the electrical energy in receptacles one-tenth 
the size and weight of the present storage cells, and did the 
operation take about one-tenth of the time now occupied, 
there would be no need to discuss the most suitable motor. 
At present, the use of electric motors and secondary cells is 
attended with considerable disadvantages, which have the 
effect of limiting their field of usefulness to merely pleasure 
purposes. The motor itself is easily controlled, and its direc- 
tion of rotation altered by merely shifting the brushes. Its 
weight is roughly about 40 1b. per horse-power. The difficulty 
is with the cells ; these are in their present form very weighty, 
and seriously limit the margin of useful displacement of 
the boat. They also occupy very considerable space. For 
speeds of about 6 to 7 knots, and for an effective endur- 
ance of about six hours, batteries are useful enough ; 
indeed, this method of propulsion is perhaps the best. 
All the weights being low down, the boat is very stiff, and 
when “youth is at the prow and pleasure at the helm,” this 
is adistinct advantage. For open harbour work, ship work, or 
naval purposes, the electric launch is wholly unsuitable. For 
such work we require at least a speed of 7 knots, and an en- 
durance for twelve hours. If we obtain this by means of cells, 
it means an enormous weight. Thus the 30ft. cutter requires 
an engine indicating about 18-horse power to drive it at 74 
knots. The weight of the engine and fuel for twelve hours is 
about 1:75 tons, or about 2201b. per indicated horse-power. 
To obtain this power from a battery would mean a weight of 
cells and motor amounting to about 15} tons, or more than 
twice the load displacement of the boat. If we bear in mind 
that this gives about 18001b. per indicated horse-power, and 
that the resistance to propulsion varies approximately as the 
square of the speed, and that the power necessary to over- 
come this resistance varies as the cube of the speed, it is 
easily seen that the limit of useful employment of secondary 
cells is quickly reached. For sea and harbour service there 
would be endless difficulties connected with the plates, 
spilling acid, irregular charging, &c. The electric launch is, 
in fact, a toy. 

A point worth consideration in the motors we are discuss- 
ing is the time taken for the power to be developed. If we 








are using secondary cells, these will require a period of six to 
ten hours for charging, so that a launch thus fitted jg 
available for service only for fourteen or eighteen hours per 
day, that is, for continuous running during that time. 4 
steam launch is compulsorily idle only for the time requisite 
for cleaning fires, bunkering, &c.; practically she is always 
available. Petroleum and naphtha motors are only idle during 
the time necessary to fill the tank. Petroleum motors ye. 
quire some few minutes to start from the cold state. 

As regards the fuel supply and cost, it may be said that this 
important item depends so much upon local considerations 
that no rule can be laid down, and the most economical 
motor will be that which costs the least for energy. The 
cost for one horse-power for twelve hours is roughly about 7d, 
in the case of batteries, that is forcurrent only, 64d. in the case 
of petroleum motors for oil only, and less than 3d. for coal in 
steam engines. The price of naphtha is dependent upon the 
locality, and where it has to be conveyed any distance it is, 
as an “inflammable substance,” liable to extra charges. 

It is often urged that the great advantage of naphtha, 
petroleum, and electro-motors is that they require no skilled 
attention. This is no doubt true so long as no hitch occurs, 
and the man in charge is not particularly unintelligent. 
When, however, something goes wrong, skilled attention is 
requisite, and the user then finds that he pays the maker, or 
repairer, for the commodity. It may be laid down as a 
general principle that all machinery, whether it be a domestic 
wringer or a torpedo, requires at least intelligent handling if 
it is to be run with economy and with absence of expense for 
repairs. Those who may then be debating the question of 
naphtha, or petroleum, or batteries, or steam, will do well to 
remember that an intelligent appreciation of the science of 
each will be an important factor in determining the relative 
expense of each method of working. In places where steam 
launches are used an engine attendant can be had for little 
higher wages than an unskilled labourer; the same man, if 
moderately intelligent, will quickly master the rationale of a 
petroleum or naphtha motor; but to look after a battery of 
secondary cells, requires, if not skilled attention, at least con- 
siderable technical. knowledge. From the point of view of 
safety the best motor is undoubtedly the petroleum engine. 
In the case of a naphtha motor a leaky gland or joint 
might possibly produce an explosion. In the case of a 
steam boiler, unchecked incrustation, or shortness of water, 
might result in an explosion, and would in any case 
mean heavy repairs. While in the case of secondary 
batteries, buckled plates, a too rapid discharge, reversals, 
&c., are vexatious and expensive troubles, although not 
dangerous to life. Such, then, are some of the principal 
points to be considered in the choice of a motor tor small 
craft. 








DUBLIN, WICKLOW, AND WEXFORD RAILWAY 
—WESTLAND-ROW BRIDGE. 

For the text of the present article we are indebted partly 
to an interesting paper on ‘‘The Enlargement of Westland- 
row Terminus,” read recently before the Institution of Civil 
Engineers of Ireland by Mr. Thomas B. Grierson, M. 












































Inst. C.E.I., and partly to some further information 
supplied to us by that gentleman. It is also to his courtesy 
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Plan 
Wesriann Row 


that we are indebted for the illustrations and detailed draw- 
ings on pages 167, 168, and 174, relating to the same subject. 
It may not be uninteresting to our readers, before describing 
the particular structure referred to, briefly to advert to some 
of the antecedents connected with this line of railway. 
Originally the line from Westland-row was known as the 





L.A 


Section at A.B. 


Dublin and Kingstown Railway, and had the honour of being 
the second railway constructed in the kingdom. The Liver- 
pool and Manchester was the first, although in absolute 
priority of date the Stockton and Darlington and the 
Stratford and Moreton were before them both. In a paper 
read in June, 1887, of which a notice appeared in our 
columns of August 12th of the same year, Mr. Grierson con- 
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tends that notwithstanding this priority in point of actual 
time of opening, the two railways in question are not entitled 
to take precedence of the others, since they were both 
originally intended to be worked by horses, and that when 
subsequently steam power was substituted, it was on account 
of the success of the Liverpool and Manchester and Dublin 
and Kingstown lines. It may be observed that the small 
branch from Kingstown to Dalkey, one and three-quarter 
miles in length, was worked on the atmospheric principle for 
several years in a very satisfactory manner, and might have 
lasted much longer but for the necessity of employing only 
one description of motive power throughout the whole 
system. In Figs. 1 and 14 are shown a plan and section of 
the old Westland-row terminus as it existed in the year 
1834, and the section of the rail used is represented at 
half-size in Fig. 2. 

In 1856 the Dublin and Kingstown Railway was leased in 
perpetuity to the Dublin, Wicklow, and Wexford Company, 
which pays a rent of £36,000 per annum for it, which sum 
suffices to return a dividend of 94 per cent. to the original 
shareholders—an example that it is easier to admire than to 
follow. There are not wanting instances in which railways 








have been built with the idea more of fostering goods than 
passenger traffic, and the Dublin and Kingstown was one of 
them. Our author remarks, that the primary object for 
which that line was constructed was never really attained. 
It was intended to develope a large goods traffic between 
Dublin and Kingstown Harbour, but the passengers multi- 
plied so fast that the undertaking became a paying concern, 
without the necessity of incurring any further trouble about 
goods. It is also very probable that the improvement in the 
depth of water at the bar at the mouth of the river Liffey, 
due to the construction of the North Wall, helped to transfer 
traffic higher up the river. In 1877 it became obvious to the 
company that the enlargement of the terminus at Westland- 
row had become a work of necessity, as the existing accom- 
modation was wholly inadequate to the increased demands 
made upon it. Parliamentary powers were obtained to 
acquire the necessary additional land, and the work ordered 
to be put in hand. Westland-row being a high-level station, 
both north and south extensions were constructed upon 
arches, built as shown in Fig. 3, of which the following is 
the description:—Portland cement concrete, six to one, 
Was put into the foundations on a good gravel bed, at a 
depth of about 4ft. to 6ft. below the level of Sandwith-street. 


On the concrete were built the rubble masonry piers, 3ft. thick, 
| of black calp limestone in lime mortar, two to one, the arch- 
ing, 18in. thick, being specified to be “hardest Athy stock 
| brick,” in lime mortar. These arches are semicircular, but 
the rubble masonry of the piers is carried up, curved to the 
shape of the arches, as shown in the figure, thus saving 
brickwork as well as ensuring solidity, by making the 
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| 34 tons. 
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roof instead of a bridge loading. It is a double span roof, 
one being 66ft., and the other 90ft. between centre of 
columns, each principal weighing respectively 2} tons and 
The two spans of the old station, shown in Fig 1a, 
were each 36ft. in the clear, and were found at the time of 
their removal to be in so exceedingly a well - preserved 
condition, that they were re-erected for the roof of the court- 
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| haunching and the rubble on the arching one solid mass, 
| thus preventing the haunching from splitting the rubble arch- 
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| ing. 


| yard entrance on the north side of the station. 


In a subsequent case a large saving was effected by | 


making the whole block a bc d, Fig. 3, above the level of the | 


springing of the arch, including the skewbacks, of concrete 
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in situ. We have not sufficient space at our disposal to 
publish the drawings of the roof, which is similar in design 
to that first devised for Lime-street station, Liverpool. It 
resembles a bowstring girder, with the exception that the 
bracing is arranged in accordance with the requirements of a 





Fig 23 Cross section 


The general 
arrangement of the present Westland-row Station is repre- 
sented in Fig. 4, which is almost self-explanatory. It may 
be mentioned that tracks Nos. 3 and 4 had to be raised a 
total 4ft. on a gradient of 1 in 225, to get on to the bridge 
over the road. As a consequence, cross falls had to be given 
to the platforms, for although the company had powers to 
lower Westland-row to a depth of 18in., it would have 
involved serious litigation to exercise them. At the extreme 
end of the station, it will be seen from Fig. 4 that there is a 
footbridge along its whole width, which is connected with the 
covered way C, leading to the general offices, and has also 
communication with the up and down main platforms below, 
by means of the staircases 5 8. 

We may now pass on to a description of the West- 
land-row Bridge, of which we publish a finished eleva- 
tion, and which was designed by Mr. Grierson, as district 
engineer, Northern Division, Dublin, Wicklow, and Wexford 
Railway. The plan of the bridge will be understood from an 
inspection of Fig. 6. It is very slightly on the skew, and 
besides the abutments are not parallel, but at the same time 
their obliquity to one another is not sufficient to cause a 


| difference in the respective spans of the two face, and one 


central girder of more than a few inches. As the headway 
was very limited, advantage was taken of the permission to 
place columns, three on each side of the road, as shown in 


| the plan, and thus diminish the tota] span of the bridge from 








abutment to abutment by nearly some 12ft. A further reduc- 
tion would also be due to the small cantilever length carried 
beyond the columns. Assuming the whole girder to be on 
the continuous principle, as it was designed to be over the 
columns, its effective span as an independent girder will be 
measured from the junction points already described. 
The whole of the cantilever lengths on both sides of the 
columns are shown by hard lines on the plan, and the 
independent girder by dotted lines. In this manner a corre- 
sponding reduction in the depth of the girder, the great point 
aimed at, was successfully accomplished. An elevation of a 
couple of columns parallel to the face of the abutment, 
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together with the overhead connecting ornamental span or | 
stay, is shown in Fig. 7, as well as the positions of one of the | 


face, and the central girder on the tops of the columns. 
Details and sections through the different lines in the 
elevation are given in Figs. 8, 9,10, and 11. In Figs. 12 and 


18, 19, and 20, refer to the columns in Fig. 7, given on p. 174. 


Of the three main girders, the two outer or face ones are | difference in the spans of the outside or face girders b 
| of the plate type, while the centre belongs to the lattice | columns is only 44in., it will be sufficient to show ar 
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the hand can be easily introduced to wash them out. As the 
etween 
1 eleva. 


system. The half elevation between centres of columns of | tion of half of one of them in Fig. 26. Sections and details 


the central girder is shown in Fig. 22. 


Its total span is in | are shown in the three consecutive cuts, showing the manner 


13 are shown the elevation and plan of one of the columns, | even numbers 57ft., and the depth over all a little more than | in which the stiffeners are cranked over the longitudinal 
one ornamental bracket, and underneath facing over one of | 4ft., which the author of the design very justly regards as | angle irons. The sleepers were laid in the troughs of the 


the footpaths in Westland-row. Sixteen feet—the usual 


GREAT BRUNSWICK STREET 


not an economical proportion of depth to span. 
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height—between surface of road and soffit of girders was 
required by the Dublin Authorities, but this regulation does 
not apply, save to the actual roadway itself. It was at first 
intended to use the cast iron box, Figs. 12 and 13, merely as 
an ornament, but subsequently it was filled wita about three 
tons of small castings to act as a counter weight. When the 
girders were erected in place, the cast iron columns and boxes 
were set about sin. too high, so that the boxes would remain 


Elevation of Half outside main girder 
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the circumstances it was impossible to adhere too closely to 
the orthodox ratio. It may be mentioned that ,y has 


frequently been used for the proportion of depth to span in : 


plate, box, and tubular girders. In order to obtain the 
necessary width for the bridge without encroaching on 
valuable property, the width between the girders was made 
the same as if they were platforms, keeping the depths 
of the girders not higher than about 3ft. over rail level, so as 
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Fig 26 
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couple of inches in depth of sand, resting a three layers 
of felt, which in their turn reposed upon a thickness of 1in, 
of Cliffe’s patent flexible asphalte. 

At the testing of the bridge by the Inspector of the Board 
of Trade, a total load was made up consisting of six engines 
and ballast wagons loaded with rails, weighing altogether 
360 tons, or half this amount for each line of rails. These 
were run backwards and forwards at the same time. The 
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Plan of bottom flange 
Fig 22. 
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for about a week unsupported. An initial strain was thus 
imparted to the top or tension flange of the cantilever part 
over the column, which had the effect of pushing a little 
forward the points of inflexion or contrary flexure, and so 
reducing to a minimum the span of the independent girder. 
Ultimately the bearings were made up with neat Portland 
cement, well rammed in. It will be seen that the cast iron 
boxes are bolted to the bottom flanges of the main girders and 
also to the columns, but the holes in the latter are sufficiently 
large to allow the bolts enough play. The details in Figs. 17, 


Elevation cf lattice girder. 


to clear the bottom of an open carriage door. A cross section 
of one-half of the superstructure is represented in Fig. 23, 
and details of the cast iron guttering in the two following 
cuts. These gutters were rendered necessary by the fact that 
the placing of the sleepers in the trough flooring would keep 
them always in water. 


cast iron gutters were bolted on underneath, provided with | 
gun-barrel tubes or “gas pipes’ in the sections, and lock | 
nuts to empty the water into them. They are easily cleaned, 
as, owing to the ridge-and-furrow character of the flooring, 
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deflections due to this test load were ,%in. in the centre 
girder, fin. in each of the outer girders, and ,},in. in the 
flooring itself. There was no appreciable permanent set. 
The bridge was opened for traffic in May, 1891, but some of 
the extension work, such as the footbridge in the station, was 
not completed until last year. It may be as well to add that 
the bridge is required to carry the extension of the railway 
by which itis united to the Great Southern and Western Rail- 
way of Ireland, by which extension communication between 
England and the South of Ireland is much facilitated. 











A NEW ADJUSTABLE MANDRIL. 





By the engraving below we illustrate, on a small scale, one 
of the new mandrils made by Messrs. Hampage Jacques, of 
Ashton Gate, Bristol. It will be seen that at either end of a 
cylindrical steel bar there are two slightly conical sleeves, 
which may be placed in any position along the bar. The bar 
is recessed parallel with its axis, as shown by the end view, 
and the bottom of this recess forms part of a con- 
tinuous thread. Into this takes a steel screw, which, as 

















shown in the section, is fitted in a recess in each of the conical 
mandril sleeves, and held by a steel pen. One end of the 
screw thus held is given a hexagonal form as shown. Upon 
this fits a short spanner. To use the mandril one of the 


conical sleeves is placed in the desired position, the other 
being removed, which can be done instantly by taking out 
the steel pin which holds the small screw described. The 
object to be turned is then put on the mandril, the second 
coned sleeve pushed home on the steel bar, the screw replaced 
with its pin holding it, and then with a half a turn of the 





screw by its spanner, the object is firmly fixed. From this 
description it will be seen that although the two conical parts 
of the mandril are fixed and may be adjusted to the object 
by means of screws, no time is lost through having to move 
the cones any distance by the slow process of turning a 
screw, either part of the mandril being instantly free. Five 
sizes of mandrils will, we are informed, take all sizes from 
lin. to5in. By using two cone sleeves of different sizes, 
work having taper bores or parallel bores of two different 
diameters can be truly held. 








THE DEMAND FOR AGRICULTURAL ENGINES 


AND MACHINERY 


BritisH agricultural engineers may be congratulated upon 
experiencing a more profitable business from abroad than is 
falling to the lot of some other branches of the engineering 
industry. This is clear from a close examination of the 
Board of Trade returns—a few of the main features of which 
we gave in our last issue. Dealing first with agricultural 
steam engines, which may be assumed to include small 
portable motors forgeneral agricultural purposes, and also trac- 
tion engines, we find that there has been a steady improvement 
in values for July for three years past, the total having 
advanced from £87,056 in 1891 to £95,090 in 1892, and 
£108,431 in July this year. Our chief purchasers were 


countries in Europe, whose combined requirements rose | 
during the same three years from £65,816 to £72,633, and | 
then to £74,503, Second in importance is South America, | 


and here a most gratifying advance in business can be 
recorded, the three years’ totals being £6111, £7769, and 
£23,955. It will be seen that the trade of last year has, in 
the month under review, been trebled. Large improvements 





with Europe and South America are noticeable also, when 
the seven months’ figures are investigated. The total value 
for the seven months of this year to all countries was 
£516,282, or an advance of £53,791, compared with the cor- 


responding period of last year. Europe improved from 
£359,570 to £366,959, and South America from £28,478 to 
£84,219, and India from £7389 to £10,986. It is clear that 
the European and South American markets are worthy of 
increased attention at the hands of British agricultural 
engineers. A satisfactory upward movement is likewise 
observable in our outward shipments of agricultural machin- 
ery, the total values for the last three Julys having risen 
from £72,476 in 1891 to £99,120 in 1892, and £125,872 last 
month. There has likewise been an advance in the totals 
for the first seven months, the figures being £474,111, 
£495,038, and £550,638. An increase of about £7000 has 
taken place with our business in Europe this July compared 
with last, while our custom with South America for the same 
time has trebled, the £6274 of last July becoming now 
£18,799. A revival has also been experienced in the South 
African demand, which has gone forward from £676 to 
£2338. When it is remembered that a considerable pro- 
portion of the agricultural machinery here dealt with is for 
harvesting purposes, it is pleasing to reflect upon the 
increasing extent to which English- made reapers and 
binders are, as we write, assisting to ingather the world’s 
harvest on many portions of the globe. 








NavaL ENGINEER APPOINTMENTS.—The following a pointments 
have been made at the Admiralty :—Engineers: Philip Marvack, 
to the Himalaya ; and Walter H. H. Rawlingson, to the Vivid, 
as acting assistant to chief engineer, for charge of drawing-office 


| at Devonport-yard, to date August 12th. Assistant Engineer: 


Alfred Burner, to the Sanspareil, to date August 2nd. 
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HILL’S COLD IRON 


SAW SHARPENER 





SAW SHARPENER FOR COLD IRON SAWS. 


Ix a recent impression we illustrated a machine now being 
used at Brighton for sawing off the tops of piles to the 
required height. The engraving above illustrates an emery 
wheel grinder by the same makers, Messrs. Hill and Son, for 
tbarpening the saws of this and other machines used for 
cutting cold iron and steel. It is a rigidly constructed 
machine with self-acting feed, as will be scen from the 
engraving, which needs no description. 








STARNES’S SLEEVE PACKING. 


A SIMPLE and efficient valve arrangement illustrated by 


the accompanying engraving, is now being introduced | 


by Messrs. J. S. Starnes and Sons, Deptford, for preventing 
any undue leakage or rush of water from the stern tubes of 
screw steamers at any time when afloat. As the great 
desirability is that the 
engineer of a vessel should 
have full control over the 
water in the stern tube, and 
in any case be able to 
repack the stern gland 
stuffing-box whenever ne- 
cessary, if at sea even, 
Messrs, Starnes’s valve 
arrangement is so con- 
structed as to effect this in 
a few moments, and it can 
be fitted to any stern tube 
without interfering with 
any other fittings whatever. 
It will be seen by the illus- 
tration that this new 
shut - off valve box is 
flanged in halves at the 
centre line, so that it can be 
readily applied or taken off 
at any time if required ; and 
as it is fitted with a new 
stuffing-box on the fore part, 
and has a deep socket form- 
edon the afterpartasagland 
for the old stuffing-box, on 
the bulkhead B B, so the 
shaft will be well supported. 
A fore-and-aft section of 
the valve- box with the 
back of the valve in view 
is given, and as the valve 
and valve-box face fit the 
tail shaft exactly, and la 

each other, so to say, at the centre line where the half circles 
meet, the lower half of a shaft will, of course, keep its 
position water-tight whenever it rests in the tube or stuffing- 
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THE FIRST LORD ON NAVAL EQUIPMENT. 

Ix a late issue—August 4th—we drew the attention of our 
naval engineer readers to the promulgation of a late 
Admiralty circular in reference to the changes made in the 
engine-room complements of her Majesty’s ships. We note 
that following on the issue of that circular a reply has— 
within the past fortnight—been given by letter by the First 
Lord of the Admiralty, Earl Spencer, to one addressed to 
him from the House of Commons by a group of engineer 
Members of Parliament on May Sth ult., in which they 
summarise their views on the above-mentioned very important 
subject. As these views, and his lordship’s reply to them, 
have during the past week become public property at home, 


but may not reach those most concerned abroad in their | 
entirety, we give in the interests of both a digest of the | 


views expressed on both sides on the points under dis- 
cussion. It may not be generally known that a summary 


of these views in letter form was the result of an interview 



































SEGTION 


STARNES'S SLEEVE PACKING 


had with Earl Spencer on the 28th of March last, by a 
deputation consisting of the following Members of Parlia- 
ment connected with the engineering profession, viz., Mr. 


box; and as in this case there is a seat formed in the valve- | John Penn, Mr. W. Mather, Sir J. Kitson, Mr. W. Allan, and 


box face for the shaft to rest in at that part, then it will be 
seen that over the upper half of the shaft, or where leakage 
takes place, can be made perfectly tight, as the valve is 
moved down on the top of the shaft into place. 





Mr. G. W. Wolff. These gentlemen, in their letter to his 
lordship, summarise their views on the alterations recently 


| made a the late Admiralty circular, as having seriously 
| impai 


the efficiency of engine-room complements in three 


ways :—(1) By the reduction in the number of the men; (2) 
by the change in the constitution of the complements; (3) 
by rendering the service less attractive to highly-trained 
engineers and mechanics. Taking these points in order, 
the first is considered a retrograde step, in view of the 
fact that the machinery of warships is increasing in 
power, quantity, and complexity, and necessitates an 
increase rather than a decrease in the staff of men in 
charge of it. On the second point, the substitution 
of stokers for engine-room artificers is considered a 
highly dangerous innovation, in that during the stress and 
strain of war, stokers, although a capable and trustworthy 
class of men, and efficient in tending engines and boilers 
when under steam and in good order, could in no sense be 
relied upon to perform the duties of skilled mechanics 
through their ignorance of that use of tools so essential to 
the efficient discharge of the duties which may at any 
| moment be thrown upon the engine-room staff. For such 
| duties a thoroughly competent mechanical staff should always 
| be at command in every ship, as upon the efficiency of 
| necessary repairs depends the whole value of a ship as 2 
fighting machine. Recognising the difference in the con- 
ditions of service between a war and a commercial ship, the 
| deputation could assert without hesitation, that if the former 
were called upon at any time to approach in speed that main- 
tained by the latter in regular service, the present engine-room 
complements would be totally inadequate to perform the very 
varied, onerous, and responsible duties that would devolve 
upon them. On the third point, the members of the deputa- 
tion were equally emphatic, giving it as their opinion that 
the present supply of qualified engineers and engine-room 
artificers is not adequate to the growing needs of the Navy, 
and that the number of mechanics now in training in work- 
shops on land and acquiring a scientific knowledge of their 
trade in the technical schools of the country, ought, in the 
natural order of things, to find their way into the Royal Navy 
more readily than into the mercantile marine. Facts, how- 
ever, disprove this, and our Navy suffers through want of the 
attractions which should induce highly skilled and intelligent 
mechanics to enter the service. 
His Lordship, in his reply—under date of August 6th inst. 
| —to the appeal of the deputation, says in brief that he has 
discussed with his colleagues the question referred to in their 
| letter of May 5th, and fully appreciates the spirit which 
| prompted it, and values the opinions expressed. He, how- 
| ever, reminds them that the Admiralty officials have only 
| made the changes objected to, after a most painstaking 
inquiry on the part of experts in whom the late Board had the 
greatest confidence. The italics are our own, and would seem 
to infer that no further explanation as to the action of the 
“officials” in the matter was necessary, as their experts 
know all about the subject suggested in the proposed inquiry, 
and the practical experience of the deputation was not 
needed. His lordship, however, goes on to qualify official 
action by the admission that the reduction of staff objected to 
is only trifling, and in oid ships, and that in the substitution of 
stokers for engine-room artificers, it has never been intended 
that the former should be treated as skilled mechanics. He 
further says that it is difficult to secure for the Navy properly 
trained and competent artisans, because the requirements 
and restraints of Naval life would be repellent to them, and 
that no inducements the Admiralty could hold out to them 
would overcome these drawbacks. After drawing the atten- 
tion of the deputation to the improved pay of chief and other 
stokers, assuring it of the absence of difficulty in obtaining 
the class of men required, and the sufficiency and efficiency 
of the new engine-room complements, he informs it of his 
wish not to re-open the question now, and promises to keep a 
watch on the points to which attention has been called, and 
that if anything turns up tending to show that recent changes 
have caused difficulties, steps shall be taken to remedy what 
is wrong. We trust that commanding officers of ships lately 
engaged in the manceuvres will make a note of this; and we 
shall be on the tip-toe of expectation to know what the 
members of the late deputation think of his lordship’s suave 
reply to the important points raised by them. 

















WHITWORTH SCHOLARSHIPS. 





THE following candidates have been successful in the competi- 
| tion for the Whitworth scholarships and exhibitions, 1893 :— 




















| Value of 
3 | scholarships 
Name. | bo} Occupation. | Address. and 
|<} | exhibitions 
fiw awarded. 
(1) ScuotarsHirs | | 
(tenable for 3 years)| | 
Hamilton, William | 23 | Electrical engineer .. | Glasgow .. | 
| Longbottom, J. G.. | 23} Engineer .. ..|Keighky j|{ £l:ia 
| Malpas, Arthur E.. | 22| Engineer .. | London ..|{ year each 
| Durley, Richard J.. | 25| Engineer .. {London .. J 
| | | 
(2) EXHIBITIONS | 
(tenable for 1 year) | £ 
Smith, Charles F... | 20| Mechanical engineer | Glasgow .. | 50 
Ball, John .. | 21 | Student eee) eS 20 
Buchan, William ..|21/ Engineer .. .. .. | Glasgow .. | £0 
Chambers, John B. 19| Engineer's apprentice | London .. | £0 
Loveridge, Henry J. | 21 | Engine fitter . | Southsea, 
| | | Portsmoutl | 30 
Ireland, William F. | 25) Draughtsman .. | Glasgow .. 50 
Fearnley, George W. | 21 | Student es ee «| Shipley .. 50 
Styles, Oliver.. ../23| Engineer student .. | Edinburgh | 50 
Russell, George M.. | 21 | Shipwrightapprentice | Portsmouth} 50 
Jude, Alexander A, | 17 Engineer apprentice | Hull.. .. 50 
Amor, Edward R...|17| Engine-fitter_ ,, Devonport 50 
Jeffery, Joseph ../25| Engineer student .. /Birmingh’m 50 
Reynolds, Paul J... | 19| Fitter . «+ «e+ Plumstead 
} (Kent) .. 50 
Pilkington, Thomag| 25 | Fitter .. | London .. 50 
Reynolds, Richard . \94| Fitter .. .. .. ..| Cardiff .. 50 
Wilson, George .. | 21 | Mechanical engineer | Sheffield .. 50 
Hammant, W. O. .. | 20| Fitter .. «| Plumstead 
(Kent) .. £0 
Orr, John.. .. ..| 23} Apprentice engineer | Airdrie .. 50 
Chubb, I. William .| 22) Draughtsman London .. 70 
Smith, Henry .. | 21| Engineer's apprentice | Brightcn | 50 
Green, Frederick D. | 21| Engineer's apprentice | Wanste:d | 
| (Essex) .. | 50 
Powell, John... ..| 21| Fitter Crewe .. 50 
Hardy, James H. .. | 24| Mechanic Wo dley nr 
Stockport 50 
Shepherd, James H. | 23| Draughtsman .. | Swindon.. bs 
Thompson, Herbert) 23 | Engineer .. | Sheffield .. 50 
Stephens, Evan ../23| Draughtsman .. .. | Swirdon.. 59 
Morrall, Henry E.. | 20| Draughtsman .. .. | Wolverton 50 
Bates, Herbert ..|18| Fitter .. .. ..  .. | Manchester 50 
Hill, Charles H. ..|20/| Engineer's apprentice | Stratford 
| (Londcn) 50 
Massey, William F. | 24| Mechanic .. | Newport 





(Salop) .. 50 
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RHAYADER FISH PASs. 





AN interesting but somewhat difficult littleengineering work, 
in the shape of a salmon pass at the Rhayader weir on the 
river Wye, was successfully completed on the 2nd inst. The 
weir here is of timber, and is almost perpendicular, 
pounding up the water of the river for milling purposes to a 
height of some 7ft. or 8ft. above low summer level. This has 
hitherto proved a serious obstacle to fish, and has been very 
detrimental to the river above it, so far as fishery purposes 
are concerned. 

The object of the Wye Conservators has been to make an 
easy passage for fish from the lowest to the upper pound, and 
this has been effected by means of concrete dams of gradually 
increasing height, which convert the channel below the weir 
into a series of pools, the lowest of which is 134in. above low 
summer level and the remainder of ascending level, each 
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being 134in. higher than the one below it, the highest of all 
being 13}in. below the crest of the weir. The channel was 
found to be too narrow to permit of the stream being run 
down one side of it whilst half the dam was being constructed 
on the other, and as it was impossible, even in the recent dry 
weather, to divert all the water through the mill fleam, it 
was found necessary to lay the lower portions of these dams, 
which had to be water-tight when finished, in running water. 

The method adopted was, by means of temporary dams, to 
so raise the level of the water over the site of the permanent 
dam as to make its rate of flow comparatively slow. Portland 
cement concrete, mixed at 3 to 1, was then carefully deposited 
by spadefuls in the slowly flowing water on to the site of the 
new dam, and allowed to take its own batter, its foundation 
being secured by a chace cut into the rock. This was carried 
to such a height as was found to be necessary, when pipes 
were laid horizontally through the dam, so as to run the 
water off and prevent it rising at the back of thedam. The 
remainder of the dam was then put in “in the dry” with 3 
to 1 concrete, its inner face being perpendicular and its outer 
having a batter of lto 1. Each dam was capped by a pitch- 
pine capping formed of half a 14in. baulk cut diagonally and 
secured to bolts built into the concrete. On the completion 
of the work the pipes were, of course, plugged up. The 
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rate building behind the Machinery Hall, of a powerful log- 
sawing and reducing plant, which is shown daily in opera- 
tion. 

The boilers are four in number, set in two batteries. 
They are specified to have in all an evaporative power of 
45,0001b. water per hour, “from 212 deg. feed to steam at 
125lb. pressure.” They contain 14,760 square feet heating 
surface, reckoning the whole surface of the tubes, and half 
the surface of the steam drums. They contain 720 wrought 
iron tubes 4in. external diameter, and 18ft. long. They 
weigh 292,000 lb. without water, and contain about 155,000Ib. 
water. They occupy 1360 square feet floor space, and stand 
a little over 16ft. high. 

Fig. 1 shows a longitudinal section of one of these boilers, 
while Fig. 2shows the shape and arrangement of the headers, 
and their connection to the steam drum. The tubes are 
inclined at 15 deg. from the horizontal, are 4in. diameter, 


——___, 
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| In some four-hour tests made of boilers of this constructio, 
at the Edison Electric Light Company’s station at Hrie, Pa. 
the evaporation was 9:°3lb. water per hour, with feed at 
192 deg. Fah. and steam pressure 110, Reduced to evapora. 
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THE GILL BOILER 


tion from and at 212deg., and to per pound of actual 
combustible in the coal, this was 10°5lb. water. In the 
boilers tested the ratio of heating surface to grate surface 
was 45. 

At the Exhibition the feed pumps used for these boilers 
were made by J. Thomas, of Cleveland, Ohio, and the injectors 
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SCALE OF FEET 
FISH PASS ON THE WYE AT RHAYADER 


and have 3in. clear space between each neighbouring pair. 
They are expanded into cast iron boxes of three different 
shapes, receiving four, five, and six tubes respectively, and 
these boxes are put together so that the rows of tubes are 





are of the type called in America ‘“‘ The Shooter,” which is 
identical with the Kérting. 








“staggered,” that is, the tubes in one row come over and | 


under the spaces between the tubes in the rows beneath and 
above them. The boxes are connected by short lengths of 
4in. tube, and the upper row is connected to the steam drum 


by tubes of the same size, and bent so that they enter the | 
The plan in Fig. 2 details the style of hand- | 
hole cap employed. Thejointis on theinside, and is made with | 


drum radially. 


thin india-rubber gasket. Alternate caps cover one and two 
tubes, the circular cap for the one tube being inserted through 
the elongated hand-hole for two tubes. 

There are four fire-doors to each boiler, or sixteen in all, 
which is also the number of oil jets burnt below the four 
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cement used was required to stand a tensile strain of 350 Ib. | 


per square inch after eight days, and was of only a moderately 
quick-setting nature. It was found that if the concrete was 
well mixed and carefully deposited in the water it lost very 
little of its cement and set as hard as if exposed to the air, 
and the tests made on August 2nd showed that each dam was 
absolutely water-tight. 

The work was carried out in accordance with the require- 
ments of Mr. A. D. Berrington, H.M. Chief Inspector of 
Fisheries, and under the auspices of the Board of Conserva- 
tors of the Wye Fishery District. Mr. E. D. Marten, 
M. Inst. C.E., who has had considerable experience in the 
manipulation of cement concrete in the flowing waters of the 
Severn, designed and superintended the construction of the 
works, which were executed by Mr. T. Arthur Matthews, 
contractor, of Buxton and Worcester. 


THE “GILL” STEAM BOILER AT CHICAGO. 


THE ‘ Gill” water-tube boiler is made by the Stearn’s 


Manufacturing Company, of Erie, Pa., which is also the | 
maker of the ‘‘ Woodbury ” engine, which we shall illustrate 
in THE ENGINEER, and which has another exhibit, in the sepa- 


| boilers. 


Fig. 1 shows an ordinary fire-grate for coal fuel, 
| which is, of course, removed in the Exhibition installation. 
| The oil burner used is the Armstrong, which stands inside 


| the fire-door, unprotected from the heat of the fire. 

| burner, as do all the others, employs a steam jet to spray the 

| oil and to induce an air draught. The hot gases are carried 
three times across the tubes—up, down, and up—before dis- 
charging into the chimney. 

The water level stands at the centre of the steam drum, 
which is placed horizontally, stretching from front to back, 
The volumes of water and steam space provided in the drum 
are each one cubic foot per horse-power. The drum shell is 
of steel. The hind drum is connected by 4in. tubes to the 
bottom of the rear headers, and is 18in. diameter. In the 
side walls of the brick setting there are the usual high, 
narrow cleaning doors, from which, by help of a steam jet, 
the tubes can be thoroughly cleaned of soot. A special form 
of scraper, shown in Fig. 3, is supplied by the makers for 
removing incrustation from the inner surfaces of the tubes. 


The drums are suspended from a framework of wrought iron | 


I section columns and overhead beams, and the whole of the 
ironwork is erected and finished before the building of the 
brick setting is begun. 


This | 


METALLIC PAVEMENT FOR TRAMWAYS. 
In our last issue we briefly alluded to the trial in Paris of 
a new description of metallic paving. We extract the follow 
ing description and illustration from Le Genie Civil. The 
object of the inventor, M. Perrody, of Lyon, is to obviate the 
occurrence of the ruts which are so often formed alongside 
the rails of tramways. In the French capital the wear and 


tear of the roads in consequence of this destructive action is 
so great that the tramway companies pay to the city of Paris 
an annual sum of £20,000, in addition to another £4000 for 
repairs caused by the lifting and readjustment of the rails. 
M. Perrody lays along each side of the rail a?succession of 
These blocks 


cast iron blocks or sets, representedfin] Fig. 1. 





|; are 9hin. long, by Tin. broad, by Gin. high or deer, and are 
grooved on both their upper and lower surfaces, as shown in 
| Fig. 1, which is a section taken parallel to the rail. The 
| interior of the blocks is hollowed out and the spaces filled 
| with concrete. They are placed alternately, longitudinally, 
and transversely, and can be turned when one face is worn. 
| Three descriptions of pavement are to be tried at the same 
time, namely, stone, wood, and the cast iron blocks. A length 
| of 100ft. is allotted to each. The inventor relies upon the 
durability of the material to recoup the high price, which is 
about 1s. 6d. for each block. Whether the horses will get @ 
| good grip, and whether in time the surface will not become 
| slippery, must be left to the results of the trial. 


| 








ACCORDING to a telegram to the Union Steamship 
Company the gold crushings at Witwatersrandt for the month of 
| July were 126,169 oz., the largest monthly output yet recorded. 
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¥ pOUGLAS WATERWORKS EXTENSIONS.—_THE KERRODHOO RESERVOIR 








Plan of Embankment 
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“Twe Enopaer” Swam Ena 
EXTENSION OF THE WATERWORKS FOR pared by Mr. G. H. Hill, of Manchester, who also supported | made with Messrs. R. H. and H. Hodgson, of Work- 
DOUGLAS, ISLE OF MAN. it before the Committee of the Tynwald Court appointed on | ington, for the earthwork, concrete, masonry, &c., with 


Up to 1890 the water supply of Douglas was in the hands | | the application of the Town Commissioners to report thereon. | the Staveley Coal and Iron Company for the cast iron 


of accompany, when the transfer to the Town Commissioners | Soon after the passing of the Act the Commissioners decided | work, with Messrs. Piggott and Company for the wrought 
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Longitudinal Section of Waste Watercourse 























® 
> SCALE 
Footbridge z ° © 20 30 46 so 60 70 §0 90 00 nO 120 180 mo ssofeet 
Water Weir @ ttt 
—_ eta é. 
po ee ee ee 
ey ———— ~—Seegee 
— =F Were ——. 
mi wile 
eS Sig = 
| >| « » 
ale sik | 
} Ea Six | 
| 3|2 }s 
| ge | 
v <= + Q 
z S|& 
| S/o Oly 
=| 2 | 
ry - oi 
: 3 
° ? ' 
we Bs ° ‘° ] 
99 \ ® | | 
% ba d | 
2 ° a ‘o %& | 
——_— ® 3 2 | 
_ a ae al ra aca ee ee ee ee . eee aoa . 


Longitudinal Section of discharge Pipes 
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“Tae Exqinmer” 


Was authorised by an Act of the Tynwald Court. The same | to construct one of the storage reservoirs, and upon the | iron work, and with Messrs. Blakeborough for the valves. 
Act gave power to the Commissioners to purchase the land | recommendation of Mr. G. H. Hill, they entrusted Mr. W. | The reservoir, which contains over 50,000,000 gallons, is 
and construct two storage reservoirs in addition to the one | Fox, M. Inst. C.E., with the engineering responsibility of the | formed by an embankment—Fig. 1—about 620ft. long, across 
which was then in use. The Parliamentary scheme was pre- | construction of the works, Contracts were subsequently | the valley; the greatest height being 54ft. The foundation 
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for the puddle wall—Fig. 2—varies in depth from 20ft. to 
45ft. For about one-half the length it is in slate rock, which, 
with the exception of a few small springs, is close and water- 
tight. This rock suddenly dips to the West, and on this side 
of the valley the foundation is in drift clay and marl, which, 
although somewhat uncertain, afforded a good foundation 
after cutting out several pockets of sand. 

The water is discharged from the reservoir by means of a 
cast iron pipe—Fig. 3—24in. in diameter, laid in a deep chase 
in the rock and embedded in concrete. The pipe is con- 
nected at the inmer end with a cast iron tower 6ft. in 
diameter—Fig. 4—in which valves are fixed, enabling the 
water to be drawn off at three different levels. On the outer 
end of the 24in. pipe a manhole door is fixed, which gives 
access to the whole length of the pipe under the base of the 
embankment and allows an inspection to be made. The pipe 
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thus practically takes the place of an open tunnel extending 


into the reservoir without incurring any risk of leakage 
through the joints. The reservoir is provided with a waste 
weir 30ft. in length, and a flood water-course, which diverts 
the water from the upper end to the stream at the foot of 
the embankment. 

The total cost of the work, including land, was about 
£12,500. It was commenced in July, 1891, and finished 
within the contract time of nineteen months in January, 1893. 
The reservoir was full by the end of February, and the work, 
which was most carefully carried out by the contractors, has 
proved in every way satisfactory. 








THE CYCLONE PULVERISER AND DIS. 
INTEGRATOR. 


By the engravings above we illustrate a disintegrator made 


by the Central Cyclone Company, Limited, London, which is | 


claimed to be the largest machine ever constructed on the 
impact and attrition principle. The capacity varies from, we 
are informed, five to seven tons per hour, according to the 
fineness of the material produced, and its special use is stated 
to be the disintegration of all non-silicious materials, coal, 
super-phosphates, and vegetable substances. 
effected by the rotation of the central star or grinding fan at the | 
velocity of from 18,000ft. to 19,000ft. per minute, which force 
overcomes the inert resistance of the substances, resulting in | 
pulverisation. The machine is constructed of cast iron, | 
except the rotating parts and the concave bars, which are of 
steel, the bearings being made of phosphor bronze, and fitted 
with automatic and continuous lubricating and oil-filtering 
device. The inner walls of the machine are fitted with 
serrated segmental and renewable plates, the faces of which are 
inclined to the perpendicular of the machine axes, such | 
construction materially lessening the shocks thrown on the 
beater when large pieces of material enter the feed, reducing | 
vibration and securing steady working of the mill. In the | 
inner sides of the top covers are arranged buffer springs, 
which are supported by the transverse bars placed on the 
machine top. The bufiers enable the bars to recede, in order 
to prevent accident, should an iron bolt or other uncrushable 
substance by chance get into the mill. Five sizes of the ma- 
chines are made, the smallest being capable of an output of 
3 ewt. per hour of, say, coal in powder. 

The star or boss of the grinding fan has been constructed 
with regard to convenience for replacing any worn arm 
without unshipping the mill. The boss is of steel, cast with 
six L-shaped cores for the engaging of the beater arms, and 
with six taper cores for the cotters that secure them. The 
grinding arms are forged with end lugs projecting on one side 
only. Thus, when the arm is inserted, the lug engages with 
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THE CYCLONE PULVERISER 


‘the boss, and is secured by the cotter, which is fixed by a 


split ring. This construction facilitates the renewal or inter- 
= sed of the grinding arms, besides providing a secure 
means of attachment. The total weight of the rotating 
mass is 13cwt., which, when revolving at its maximum 
speed of 1200 revolutions per minute, throws a maximum 


| centrifugal stress of 1:5 tons per square inch on the section, 
| thus eliminating any possibility of fracture. 
The work is | 


The total 
weight of the machine is 75cwt., the overall dimensions 
being 7ft. 6in. x 6ft. 3in. high. 

The Cyclone pulveriser in its original form of two grinding 
fans rotating in opposite directions is no longer made by the 
Cyclone Company, that form being replaced by Straker’s new 
construction, as shown in the above illustration. The 


| machine is made in three sizes, and its ostensible use is the 


reduction and pneumatic grading of materials and refuse. 
As will be seen, the reduction is effected in a precisely similar 


| way to that of the company’s disintegrator, viz., by means of | 
a star rotating at a high velocity, the grist passing away | 
| through the exhauster on the machine top, instead of 


gravitating through the screen bars into a receptacle under 
the mill. The fineness of the grist is regulated by the 
velocity attained by the exhauster, which discharges into any 
suitable room or collector, a truncated spout from which 
forms an air return or circulating channel. In operation a 
grinding plant is dustless, and grades up to 150 mesh, or a 


product which passes a sieve containing 30,000 holes to the | 


square inch can be obtained. With special attachments we 
are informed that the makers undertake to reduce any dry 
paint stock or similar material to a fineness of 100,000 
holes to the inch—viz., impalpable—or a grist as coarse as 
that which passes only a one-sixteenth of an inch hole. 

On reference to illustration, it will be seen that the top or 
upper casing of the machine is provided with a double row 
of interchangeable and renewable impinging bars placed cir- 
cumferentially and parallel to the machine axes, while on the 





AND EXHAUST SEPARATOR 


| top of the casing is bolted a wrought iron separating hood, 
| fitted with baffles and exhauster. The direction of the grist 
| is indicated by the small arrows. All material ejected 

through the transverse bars is—by means of baffles in the hood 
| —led within the range of suction of the exhauster, when if 

insufficiently reduced it immediately falls on the incline slope 
| back through the return chamber within range of the grinding 
| fan; this operation is continuous until the substance 1s 
sufficiently reduced in size to be affected by the induced draught 
| and carried away for deposition, The collecting chamber may 
| be of sheet iron, timber, canvas, or iron. 








| In their monthly wood market report Messrs. Denny, 
| Mott, and Dickson say with reference to teak :—‘‘ During the 
| latter fortnight of July there was some appearance of improved 
activity in the demand, to which, however, Continental buyers 
largely contributed. No doubt the — blockade of Bangkok 
by France, which seemed to threaten the suspension of teak ship- 
ments from that port, also had its effect in conducing to this 
iraprovement. It should further be borne in mind that Bangkok 
supplies are, after all, by no means indispensable to the European 
markets, as the supplies in prospect from the older teak shipping 
ports in Burmah, although this year well within the average 
compass, should be fully adequate, with the stocks existing on 
this side, to cope with any probable demand. There are at last 
indications of some revival in the shipbuilding and railway carriage 
industries ; but these are so far insufficient to warrant a belief that 
the consumption during the remainder of the year is likely to 
exceed the normal average of importance. As regards prices 
obtained, the recent buyers have had figures all their own way ; 
and although many of the cargoes now on their way from Burmah 
are actually allocated in anticipation of arrivals, landed stocks 
in London and outports are sufficient in volume to prevent any very 
marked advance in values for the present, Still with the gradual 
diminution of visible stocks, a healthy and progressive hardening 
of prices may confidently be anticipated to obtain between now 
and next spring.” 
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RAILWAY MATTERS. 


Tur Paddock Wood and Cranbrook line is, we under- 


stand, to be opened for traffic as far as Hawhurst on September Ist. 
Ble ’ 


Tue first compound locomotive built in Canada left the 
Canadian Pacific Railway shops the other day, The Railway 
Vers says the trip was satisfactory, and it is said everything 
‘yorked without a hitch. 


Tue profits on the working of the London and North- 
Western Railway during the ast half-year, decreased more than 
the reduction in the train mileage mentioned below would have 
euggested. The dividend fell from the 74 per cent. of the past 
twenty-seven half-years to 64 per cent. 


Ay inquiry is pending respecting the best line to adopt 
for a funicular railway between La Place Cadet and Montmartre, 
but it will be a couple of months before it will be known what 
route will be selected, The line will have a double track, and will 
be much freer from curves and bends than its predecessor at 
Belleville. It is estimated that £80,000 will suffice to complete the 
undertaking. 


TE committee on rail sections of the American Society 
of Engineers has made its rey ort, recommending a series of 
sections, up to 100 1b, per yard, practically as heretofore published. 
About 42 per cent. of the metal is in the head and the sides are 
straight. The greatest width of head is 2fin, The whole design 
is, according to the Railroad Gazette, substantially in accord with 
the most recent and advanced practice. 


AFTER many unsuccessful attempts to light the tunnel 
at Les Batignolles to their satisfaction, the Western Railway Com- 
pany of France have determined to make an open cutting of it. 
The removal of the interior piers, which are of very massive con- 
struction, will permit of the introduction of additional lines of way 
between Paris and Asnitres, It is expected that the necessary 
works will be commenced within the next three months. 


Tue Kistna Bridge and its approaches were inspected 
on June 23rd and 24th. The test load was three 95-ton compounds 
aud eight loaded coal wagons. The deflection of the 300ft. span 
under the load was 2hin., and the oscillation of top boom when the 
test train was travelling thirty miles per hour was 4in. There was 
no permanent set, and it is said that there was no measurable 
difference between the deflection under the standing test and at 
speed. 


WRITING us concerning the use of Quebracho wood for 
railway sleepers, Mr. James R. Mansell, of Liverpool, who has had 
some years’ experience on railways in South America where this 
wood is used for sleepers, points out that, although they are of 
everlasting wear, the tannin mentioned is most detrimental to iron, 
and in countries where rails are secured by chairs and spikes, care 
should be taken to char the spike holes to prevent the eating away 
of the spike, 


Some great floods have been occurring in the neigh- 
hourhood of Eperies, in Northern Hungary. The engine and 
tender of a train from Kaschau to Eperies sank into the flood, and 
the passengers had to pass the night, surrounded by a vast expanse 
of waters, in the cars, from which they were rescued the next 
morning by boats, and taken to the village of Ovar. A large 
number of cattle and most of the grain that had just been 
harvested have also been swept away. 


Tue Lake-Street Elevated Railroad in Chicago is to use 
compound locomotives. Twenty of these are about ready for 
delivery at the Rhode Island Locomotive Works. An American 
contemporary says, this order for compound locomotives for 
elevated railroad work seems to settle the question of the value of 
compounds for this class of service, although this road in particular 
is one where compound locomotives were at first decried as being 
wholly inadequate and ill-adapted for the service. 


Tue Hudson Tunnel Company has had a Bill in 
Chancery filed against it by Messrs. Pearson and Son, contractors, 
London, asking that a receiver be appointed to wind up the 
concern. The present tunnel company is the result of a consolida- 
tion of the old companies, and has 10,000,000 dole. capital. The 
complainants contracted in April, 1891, to complete the tunnel, 
which was then 3916ft. long. They continued until work was 
suspended for want of money about one year ago, and have since 
a the tunnel in repair, ey claim that 45,731 dols. is due to 
them, 


A TERRIBLE accident occurred on Saturday afternoon 
last to a train on the Taff Vale Railway, about three miles on the 
Cardiff side of Pontypridd. The train was running along an em- 
bankment, when the first carriage left the rails. The impetus 
of the carriages in the rear drove six down the embank- 
ment, resulting in a mass of broken wood and iron, among 
which the unhappy passengers lay imprisoned. Thirteen lives were 
lost, and hetween twenty and thirty passengers who were injured 
were conveyed to the Cardiff Infirmary, after receiving first aid 
on the field, 


A Scorcu firm in Barrhead has perfected and is 
supp'ying carriage roofing, which it is claimed is not only 
impervious to moisture in all its forms, but remains unaffected by 
prolonged exposure to the hottest sun. In addition to these very 
desirable and hitherto unattainable qualities, the Railway Nes 
says it possesses the advantage of rapid application, as being pre- 
pared in the piece, carriages can be roofed in a fraction of the 
time necessary with the white lead covers, which entail repeated 
coating with lengthy intervals between each. 


_THE report of the directors of the London and North- 
Western Railway shows that during the half-year ended the 30th 
June ‘ast the train mileage made by the company’s stock was :— 
Passenger trains, 10,410,787 ; gcods and mineral trains, 9,606,086 ; 
or a total of 20,016,873 miles, as compared with 20,738,275 in the 
same half-year in 1892, The total number of miles of railway 
worked by the company’s engines was 2716 miles, of this 20 are 
miles worked by the company for foreign owners, and 647} are 
foreign lines worked over. ‘The total cost of locomotive power for 
the whole of this work was £791,374 18s. 6d., of which total running 
expenses were £547,627 2s. 8d. The total cost of the maintenance 
of way and works was £477,484 5s. 7d. The number of miles 
maintained includes, double or more lines 15004, single lines 384, 
or a total of 18844 miles, 


Mount ScuarserG, in the Salzkammergut, which may 
be called the Austrian Righi, and which is celebrated for its mag- 
nifieent view cf ten lakes, can now be ascended by a railway which 
was opened tothe public last week. The line starts from the 
village of St. Wolfgang, at Wolfgang See, and ascends to the sum- 
mit of the mountain, which is 5138ft. high. Considering the great 
difficulties encountered in the construction of this line, the Standard 
Vienna correspondent says it may be regarded as a triumph of 
engineering skill. Over the greater part of the line an exception- 
ally “~~ gradient had to be surmounted, and in many parts every 
step of the road had to be blasted through hard rocks. It was also 
necessary to erect a number cf arched stone bridges, and a tunnel, 
300ft. in length had to be bored through the solid rock. The 
Schafberg line, which is the highest mountain railway in Austria, 
is of course on the cogged wheel system. It is expected that the 
number of travellers who will henceforth visit this mountain, with 
its magnificent panoramic view, will be vastly increased as compared 
with those who have journeyed thither in past years. 








NOTES AND MEMORANDA. 


In London 2820 births and 1618 death were registered. 
Allowing for increase of population, the births were 287 below, and 
the deaths five above the average numbers in the corresponding 
os of the last ten years, The annual death-rate per 1000 from 
all causes, 





THE international cycling race between Paris and Brus- 
sels, which was started in the French capital on Saturday evening, 
has been won by M. André, one of the Belgian competitors, who 
covered the distance of four hundred kilometres in nineteen hours 
fifty-five minutes, or 12°42 miles per hour the whole distance. This 
has been over and over again beaten in this country on even longer 
road runs, 


THE specific gravity of titanium hasbeen redetermined by 
K. B. Hofmann (Cheuical Society's Journal), Thetitanium employed 
was obtained as a fine powder by the action of sodium vapour on 
potassium titanium fluoride in an atmosphere of hydrogen. Two 
series of determinations made with 1°977 grams, and 1°5944 grams 
of the metal, and calculated according to Kohlrausch’s formula, 
gave the specific gravity = 3°4973 and 3°5888 respectively, of which 
the author believes the latter to be the more correct value. The 
atomic volume = 13°4, 


A paper on the desert sands of Lower Egypt was 
recently read before the Paris Academy of Sciences by M. A. 
Andouard. An analysis of the sands between the Ismailia Canal 
and the Menzaleh Lake showed them to consist of 96°5 per cent. 
silica, 0°384 water, 0°507 organic matter, and small quantities of 
other substances, such as carbonic acid, alumina, lime, and ferrous 
oxide. Natvie says, ‘These deserts are gradually being reclaimed 
by irrigation and by the use of the ‘ black earth,’ gathered among 
the ruins of ancient habitations.” 


An abstract of a paper by V. Meyer, given in the 
Journal of the Society of Chemical Industry, describes additional 
experiments which show that the temperature of explosion of a 
mixture of hydrogen and chlorine is very irregular. If bulbs con- 
tuining the mixture, prepared in exactly the same way, be rapidly 
introduced into boiling dimethy! aniline (193 deg. C.) in the dark, 
explosion usually takes place. Out of about forty bulbs dipped 
into boiling aniline (182 deg. C.) only two exploded. Mere traces 
of foreign gases, as well as the nature of the walls of the bulbs, are 
of considerable influence in determining the temperature at which 
explosion occurs. 


A LicHT petroleum burner has been described by G. 
Barthel. It consists of a circular reservoir with two tubes at 
opposite sides ; one is situated at the upper end, and is connected 
with a small hand bellows, by means of which the petroleum is 
forced through the second tube, which is at the lower end of the 
reservoir, and is bent at a right angle ; the petroleum is vaporised 
in the tube, the vapour mixes with air, and is burnt in an ordinary 
Bunsen’s burner. The reservoir is stated not to become unduly 
heated, and there is no danger of explosion. For a flame 10 cm. 
high, 40 grams of petroleum per heur are required; for one 
20 cm. high, 135 grams. Iron wire 0°3 mm. in diameter readily 
burns with scintillation, and platinum wire, 0°1 mm. diameter, 
quickly fuses, 


THE return of the testings made at the gas testing 
stations of gas supplied to the County of London during the week 
ending the 5th August, shows that on two occasions only was the 
gas below standard of 16 sperm candles. It fell to 15°5 and 15:7 
on two succeeding days at St. George’s-in-the-East. Mr. Dibden’s 
report shows that there was not one case of detected sulphuretted 
hydrogen. According to the regulations, sulphur must not exceed 
seventeen grains in 100 cubic feet of gas on an average of three 
days, and ammonia must not exceed four grains. The pressure 
between sunset and midnight should be equal to a column of lin. 
of water, and between midnight and sunset to ,%;ths of an inch of 
water. During the week referred to the gas supplied by the South 
Metropolitan Company gave a maximum of 17°5 candles, and 
its minimum of sulphur fell as low as seven grains per 100 cubic 
feet of gas. On two occasions when tests were made of gas 
supplied by this company ro ammonia was traceable. 


Ir has been proved during the last few years that at 
depths of more than 100 fathoms the waterof the Black Sea contains 
so much sulphuretted hydrogen that it is totally unfit for organic 
life. The amount of sulphuretted hydrogen increases with depth, 
and attains 655 cubic centimetres in one hundred litres at a 
depth of 1185 fathoms. In order to determine whether this gas 
is a product of micro-organisms, samples of ooze, which had 
been brought to the surface by Thomson’s apparatus, from 
various depths of 16, 40, 389, 870, and 1207 fathoms, have 
been carefully analysed at the Odessa bacteriological station. 
The analyses show that the ooze contains several different species 
of micro-organisms, all of which are capable of producing 
sulphuretted hydrogen. One of these is endowed with this 
—- to a high degree. Its dark coffee-coloured pigment 
gradually becomes black when the microbe is cultivated on agar- 
agar with free admission of air; but its elongated, mobile rods 
live under anaérobic conditions as well, and in such a case the 
exhalation of sulphuretted hydrogen is increased. The name of 
Bacillus hydrosulfuricus Ponticus has been given to the microbe. 
Further research has proved that the bacillus remains active, 
not only in cultures of albumen substances, but also in such as 
contain no sulphur of organic origin, but only mineral sulphates— 
gypsum—and sulphites. Nature says the multiplication of this 
bacillus does not require an accumulation of considerable amounts 
of decaying animal matters at the bottom, for it lives chiefly upon 
the cellulose of vegetable remains, and breathes the oxygen of the 
sulphates of mineral origin which it decomposes. 


ALTHOUGH great depression exists in some branches of 
the iron and steel trades in the United States just now, the 
American Iron and Steel Association statistics show an increase in 
output in all but pigiron. This for the first six months of the 
current year was 4,562,918 tons, against 4,387,317 tons in the 
second half of 1892, and 4,769,683 tons in the first half of that 
year. There was thus an increase of 175,601 tons, or 4 per cent., 
compared with the output of the second half of 1892; but a 
decrease of 206,765 tons, or 4°3 per cent., when compared with the 
corresponding period of last year. The American iron trade being 
in a very depressed condition at present, with no signs of an early 
revival, there is every indication that the oye pee of the second 
half of the present year will be less than that of the corresponding 
half of last year, so that the total output of pig iron in 1893 will 
be much below that of 1892. Stocks being heavier on June 30th 
last, or 528,831 tons, against 535,616 tons on December 31st, 1892, 
notwithstanding that the number of furnaces in blast on June30th 
was 225, against 253 on December 31st, a further restriction of out- 
put is inevitable. During the past half-year the rate of produc- 
tion in the various States has undergone several important changes. 
In Pennsylvania the output has increased from 1,976,673 tons in 
the second half of 1892 to 2,225,962 tons in the first six months of 
this year, or 12°6 per cent.; while in Illinois it has declined from 
471,489 tons to 335,771 tons, or 28°4 per cent. Amongst the more 
notable increases may be mentioned that of Maryland, amounting 
to 40,000 tons ; Ohio, 24,000 tons; Colorado, 16,000 tons ; Ken- 
tucky, 14,000 tons ; Alabama, 11,000 tons ; and Georgia, 10,000 
tons. Of the decreases, the most important are that of Virginia, 
26,000 tons; Tennessee, 14,000 tons; and Michigan, 12,000 tons. 
The production of Bessemer pig iron in the first half of 1893 
amounted to 2,374,890 tons, against 2,189,696 tons in the second 
half, and 2,254,345 tons in the first half of 1892; the increase this 
year being 185,194 tons, or 8:4 per cent., compared with the last 
six months ; and 120,545 tons, or 5°3 per cent., compared with the 
first six months of last year. 








MISCELLANEA. 


Messrs. Istes, Limirep, Stanningley, announce that 
as representative for London they have appointed Mr. E. C, Amos, 
of 11, Queen Victoria-street. 


Ir is reported that the work in the double bottom of 
the Howe, upon whose repairs over 100 hands are now engaged, 
has proved very injurious to the men, from the foul air generated 
by the vessel being so long under water. About fifty men are now 
on the sick list. 


WE are informed that Messrs. Pontifex and Wood, of 
Shoe-lane, London, have transferred their Farringdon pump trade 
and Penberthy injector and ejector business to Messrs. W. H. 
Willcox and Co., Southwark-street, who have also purchased the 
stock of these goods and sight-feed lubricators, 


THE north jetty at Galveston Harbour, Texas, is now, 
Engineering News says, 4500ft. long, and the sea end is in 104ft. of 
water. The annual report of Major Miller to the Chief of Engi- 
neers shows a depth of 14}ft. at mean low tide on the bar, a gain 
of lft. in the last twelve months. This means full 16ft. at high tide. 


THE new contract, according to Indian Engineering, 
with the British India Steamship Company for the carriage of the 
ocean mails between India and Burma, the Persian Gulf and the 
coast ports, has just been entered into by the Government of 
India. A daily service between Ceylon and Tuticorin is to be 
established. 


Messrs. Crosspy Lockwoop anxp Son will shortly 
publish ‘‘The Miner’s Handbook,” compiled by Professor Milne, 
F.R.S., of the Imperial University of Japan: a volume which is of 
especial interest, as kaving been printed under the author's direc- 
tion at Tokio, The same publishers also have ready for issue a 
new work by Mr. H. C. Standage on ‘‘Cements, Pastes, Glues, 
and Gums,” 


A waGon or wagonette is exhibited at Chicago by 
Messrs. Studebaker Bros, The tires of the wagon are steel. All 
the remaining metal in its finish—bolts, nuts, screws, rcds, clifs, 
braces, chains, nails, &c., everything of this naturc—is of solid 
aluminum, The net amount used in finishing the wagon was 
149 lb. If iron had been used, the weight would have been 490]b, 
and 15 oz. 


SEWAGE pumps will be built for the new sewerage 
system of Melbourne, Victoria, by Thompson and Company, of 
Castlemain, U.S., at a cost of about 200,000 dols, They will be 
four in number, having a capacity of about 21,600,000 gallons per 
day. The Engineering Record says there were 33 estimates 
furnished by Victorian firms, four from England, and two from 
the United States. 


THE new twin-screw first-class armoured battleship, to 
be named the Magnificent, lately ordered to be built at Chatham 
Dockyard, will, as soon as the repairs to the Howe are completed, 
be laid down, as the drawings for her construction have been 
received from the Admiralty. This vessel will be the largest and 
most powerful battleship yet constructed at Chatham, as she will 
be longer and wider than the Royal Sovereign or Hood. 


WE learn that the Stisted Hall Estate, which practi- 
cally includes the whole of the village of Stisted, as well as land 
in the adjoining parishes of Braintree, Bocking, Pattiswich, 
Cressing, and Halstead, Essex, has been purchased by Mr. James 
Paxman, of the Standard Iron Works, Colchester. The estate 
was offered for sale by auction on the 30th ult., but as the bidding 
only reached £34,900, it was withdrawn. Subsequently Mr. 
Paxman purchased it. 


THE steam factory at Sheerness Dockyard has received 
instructions from the Admiralty to proceed with the construction 
of the machinery for the new sheathed sloop Alert, shortly to be 
laid down in No. 2 dock. This vessel is one of a pair lately de- 
signed by Mr. W. H. White, for service in foreign waters, and is 
to be fitted with triple expansion engines, to indicate 1000-horse 
power under natural, and 1400 under forced draught, estimated 
to give her speeds of 12} and 13} knots respectively. 


Tue Secretary of State for Foreign Affairs has received 
information that the Hungarian Minister for Commerce is prepared 
to receive, up to the 3lst of January next, designs for two new 
bridges over the Danube at Buda-Pesth. The designs will be 
referred to a Committee, which will have power to award prizes for 
meritorious designs, amounting in the aggregate to £2400. Further 
information may be obtained on personal application at the Austro- 
Hungarian Consulate General, 11, Queen Victoria-street, London. 


Tue new first-class cruiser Theseus, which leit the 
Victoria Docks, London, on Saturday last, arrived safely at Sheer- 
ness, and was at once delivered to the Medway Dockyard Reserve 
as complete by her contractors. With her delivery the whole of 
the cruisers ordered to be received by the Medway Reserve autho- 
rities under the Naval Defence Act of 1889 are now in hand, All 
the gunboats—with the exception of the Speedy, completing in 
the Victoria Docks — ordered under that Act have also been 
received. 


Tue Midvale Steel Company, Nicetown, Pa., in making 
the frame for a hydraulic riveter for Bennett, Miles and Co., 
Philadelphia, produced a remarkable pair of steel castings. Each 
casting measured 26ft. 2in. long by 72jin. wide at the widest part 
and weighed 22,315 lb. Test bars cut from the casting before 
annealing gave results: Tensile strength, 89,660lb. per square 
inch ; extension, 22°67 per cent.; contraction, 41°07 per cent. 
Engineering Record says, a hydraulic cyinder made for the Morgan 
Construction Company, of Worcester, Mass., weighed 16,594 lb. as 
shipped, and test bars made the following showing : Tensile strength, 
92,350 Ib. per square inch ; extension, 21°20 per cent.; contraction, 
30°85 per cent. 


WE have received and used some samples of quick- 
drying and anti-corrosive paint of dark red and of slate colour 
made by Mr. R. D. Stewart, of Tenters-street, Goodmans Fields, 
and find that both have considerable covering properties, dry 
rapidly, and become hard but tough, so that they are of good 
wearing quality. They are applicable to wood or iron, the red 
colour being specially useful for outdoor ironwork. We notice 
that Mr. Stewart is making what appears to be a highly appre- 
ciated red dry to take the place of vermilion for inside and outside 
work, either in oil or in varnish. The same manufacturer is making 
a screwing and drilling liquid, which at a very cheap rate acts as a 
substitute for oil in screwing, and is, we are informed, superior to 
the soap and soda mixtures usually used for drilling and turning. 


In 1719 Trieste was declared an imperial free port. 
It soon monopolised nearly all the traffic of the Adriatic, and 
reduced its once formidable rival, Venice, to a very second-rate 
position as a maritime Power. In 1891 a measure came into opera- 
tion which caused ‘‘the cessation of the free port.” From that 
unfortunate time the English Consul dates the decline and fall of 
the principal Austro-Hungarian maritime trading station. In bis 
report he observes, ‘‘the trade and commerce of Trieste have con- 
siderably decreased, and row that a year has elapsed since the 
town and territory of Trieste have joined the Austro-Hungarian 
Customs Union, we see the depressing effect of the measure.” 
Attempts have been made by those locally interested in the 
prosperity of the place to have the abrogating measure rescinded, 

ut hithertc without avail. In the meantime, says our authority, 
trade is decreasing, industry not only makes no progress, but even 
diminishes, and if things continue at this rate, Trieste will lose 
what trade it still has, 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to form 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

F. H. (Halifax).—‘‘ Practical Electric Lighting,” by A. Bromley Holes. 
London: EB. and F, N. Spon. 

J. 8, (Stocksbridge).— We do not understand what you mean. Are you in 
warch of employment in the Navy as a fireman or sailor, or do you merely 
want to see the inside of a warship ? ; 

TuRBINE.— The effective maximum head is the difference between the surface of 
the water in the head vace and the surface of the water in the tail race. 
The only deduction to be made is that for friction, which in your case 
would, no doubt, be very small. 

L. C. (Dudley).— We suppose from your letter that you want to condense the 
steam without obtaining a vacuum. In doing this there is no difficulty 

vided you have condensing water, If you have not, you must use an air 

denser, which will be a rather costly affair, Send further particulars. 

. C, 8. (Bombay).—A railway vehicle may be constructed as you propose 
without flanges on the leading and trailing wheels, which are to have flat 
tires of extra width; but a little reflection on your part will show that such 
av hicle is more likely to leave the rails than one with langeless middle and 
flanged leading and trailing wheels. We fail to see what advantage would 
ie gained by the adoption of your method. : 

P. H. (Farringdon-road).—Steel screws are blued ly first getting them up 
right, and then heating them wntil the required shade is obtained. They 
are then quenched in clean cold water. Any shade from a very light straw 
colour to black can be obtained. Considerable practice is required to secure 
« satisfactory result, and much depends on the fineness of the surface and 
the brilliance of the polish obtained before blueing. Gun barrels are browned 
vy Jirst polishing and then washing them over with butyr of antimony and 
water, Ina day or two the brown coating of rust is rubbed down with the 
very Sinest sand paper, smoothed with rags, and then oiled with linseed oil, 
well rubbed down, In some cases varnish is used, but it quickly comes off. 









COLLIERY HAULAGE. 
(To the Editor of The Engineer.) 

Sir,—TI shall be obliged to any of your readers who will tell me where 
to obtain the most complete and accurate information concerning colliery 
haulage, underground and overground, on rails of 18in. to 24in. gauge. 
Is there any book or treatise on the subject ? CAPE, 

August 14th. 
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DEATH. 
On the 8th July, at Townsville, Queensland, ALFRED WILLIAM, second 


son of the late Wi.Liam C. Bennett, M.I.C.E., of Sydney, N.S. W., age 27. 
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THE COAL STRIKE. 

Tue strike of coal miners and hauliers is really a great 
politico-economical movement, and is by no means to 
be classed with strikes embracing a few hundreds or 
thousands of workers. By the time these lines are before 
our readers about 300,000 men will have ceased working. 
If we say that each man represents a family of four, we 
shall not be far from the truth. Consequently, not 
fewer than 1,200,000 individuals will be affected. The 
gigantic scale on which this strike is being worked re- 
moves it, as we have indicated, from the ordinary run of 
strikes, and the importance of the movement invests it 
with an almost unique interest. It must be considered 
with strict impartiality, and denunciations of the work- 
men as besotted fools and slaves of their union on the one 
hand, and abuse of the mineowners on the other, are out 
of place, injudicious, and entirely unworthy of the occa- 
sion. 

It is well known that the proximate apparent cause of 
the strike was an intimation on the part of the coalowners 
that the wages of the miners in large districts would be 
reduced. But in reality this statement does not cover the 
whole ground. For a considerable period the men have 
been carefully taught by their leaders that the low price 
of coal is due to suicidal competition among the coal- 
owners. To do the men and their leaders justice, it is 
proper to state that they have not argued that wages 
were too low in proportion to the selling price of coal. 
It is possible that in a few isolated cases that argument 
has been put forward. But it is certainly not now, nor 
has it recently been, the contention of the great number 
of miners concerned in the present movement. They urge 
that their wages are necessarily low—much too low— 
because the coalowners sell coal for too small a price, and 
they do this, it is urged, because too much coal is brought 
to bank, and the colliery owners are ready to make any 
sacrifice in order to sell it. They cut each other down, 
underbid each other, and, in a word, ruin the trade. The 
reply of the masters is simply a denial of the truth of 
the proposition. They assert that they are compelled to 
take low prices or else shut down their pits. Which 
side is right? On the answer to this question the 
apportionment of responsibility for a movement which 
can under no circumstances fail to be calamitous depends. 
We see with regret, however, that this is just the point 
which is overlooked by most of our contemporaries. They 
regard the whole affair in the light of an ordinary strike, from 
which it differs only in magnitude. Itis really nothing of 
thekind. The men are making war not against the masters, 
but for a principle. They are, in a word, insisting that 
the coalowners shall fix a minimum price below which 
they will not sell coal, and that this price shall be 
sufficient to enable them to pay the men a rate of wages 
about 15 per cent. greater than that which the latter now 
receive. Pushed to its limit, this contention would 
necessitate the formation of a great union of coal- 
owners, who would bind themselves not to undersell each 
other. So far as can be seen, the formation of such a 
union is just what the miners desire. They have not said 
so much in plain words, but it is none the less clear that 
the object which they have in view, namely, the fixing 
of a minimum price, could only be obtained in this 
way. Let us for the moment imagine that the 
scheme could be carried out in practice, and con- 
sider what the result would be. To all intents 
and purposes it would be the formation of a gigantic coal 
ring. The world does not lack experience in the rise, 
progress, and downfall of rings. We have only to go to 
the United States for information on that subject. 
Nearer home we have had the well-known copper ring, 
and the results of its operations are no secret. Without 
quoting any law of political economy, or using any 
theoretical argument, it may be shown that the formation 
of such a ring or union, or the establishment of a 
minimum price in the way suggested, is an impossibility ; 
and it is impossible because the end desired cannot be 
attained in the way proposed. In other words, the 
selling price of any article is fixed mainly, though 
not entirely, by the wants of the purchaser. The 
exception lies in the wants of the seller. If the price 
of coal were forced up, the quantity used would dimi- 
nish, unless means could be adopted to raise at the 
same time the price of all the commodities in the pro- 
duction of which coal is used. For example, the cost of 
gas would be raised if coal became dear. In the same 
way iron and steel would go up; so would cotton fabrics. 
Railway rates and fares would rise of necessity. Less 
coal would be used, economies would be studied. The 
export trade would be reduced, or perhaps extinguished. 
The general result would be, that although the wages 
earned per day per man would be augmented, either the 
number of days on which he worked or the number of 
men working would be diminished ; and so in the long 
run the worker would be as badly off as ever. 

The truth is that the theory of the men is out of date; 
it is medieval. Every effort has been made to promote 
free trade, and in order to do this we have developed 
the most perfect system of intercommunication between 
States and nations that the world has ever seen; nor 
have those peoples who are not free traders been slow to 
follow in our steps. To put the position in a very 
homely light, we may imagine that in a small country 
town without a railway, with slow and feeble means of 
communication with the rest of the world, there is one 





only get them from him. He can charge what price he 
pleases within limits which are fixed only by the ability of 
his customers to pay or to go bare-footed, and he will 
very soon, if he be a shrewd man, discover that there is a 
point beyond which in either direction his profits will fall 
off. If he charge too much, people will make their 
boots last a long time. They will take care of them, and 
wear them even when they are patched ; besides a greater 
proportion of the population will go barefooted. If, on 
the other hand, he charge too little, he will sell more 
boots, but the net profits will not be affected, while the 
trouble and anxiety of trading will be augmented. Let 
now a second and third bootmaker start in business, and 
we see at once that the position is entirely altered. It 
would be sheer waste of time to explain why. Now not 
a great while since England and Scotland and Wales 
were very much in the position of the isolated boot- 


maker. Iron, and cotton goods, and machinery, and 
much else had to be bought in Great Britain or 


done without. Butin the present day the consumer 
is in no way tied to this country for his supplies. The very 
machinery of transport which we have developed enables 
the foreigner to compete with us at every turn. For 
example, Belgian coal can be landed in London for a less 
price than coal from Wales or Yorkshire. It has not 
hitherto been imported, because it is not of as good quality 
as the fuel ordinarily used in the metropolis, and the 
demand for inferior coal is comparatively small. But the 
margin is not large, and any difficulty placed in the way 
of procuring coal in London would be met at once by the 
import of Belgian coal. 

But it is not in the matter of coal alone that the 
position is affected by facilities of transport. A con- 
siderable rise in the price of pig iron and steel work of all 
kinds would of necessity follow the rise in coal. The 
result would be that users would go elsewhere for their . 
supplies. Already Belgian girders are freely used. in 
this country; but little stimulus is needed to develope 
the trade much further. In point of fact, the coal miners 
are at the wrong end. A rise in price can only be effected 
in the finished product, whatever it is. If that is out of 
the question, then a rise in the price of those things— 
material or labour—employed in the production of the 
finished article is impossible. This is peculiarly true of 
coal. It is in no sense a finished product. If the price 
of ships, and engines, and calico and rails could be 
augmented without lessening the demand, then the price 
of coal would rise, and so would wages, without any 
violent effort on the part of the men. 

It is easy enough, bearing these truths in mind, to fore- 
cast the result of the present strike. The men may 
remain out one month or two months, or more, according 
to the amount of money and patience they possess. The 
result in the end will be the same. A moderate scarcity 
of coal will cause a rise in price. When this has reached 
the proper point the masters will give the men the 15 per 
cent. or more asked for. They will open the pits and the 
men will resume work, but they will be heavily in debt, 
poor, and in dire need of money. ‘The result will be that 
they will work six days a week, enormous quantities of 
coal will be raised, and a glut will follow, and their wages 
will go down again to the old point. The men are 
attempting to achieve an impossibility, and they 
have gone the wrong way about even that. The only 
possible method of raising the price of coal lies in 
reducing the output. In many districts the pits 
have been only worked half-time ; but raising the price 
of coal in this way does not necessarily mean that the 
miner shall be better off. He is paid more per ton, but 
he has fewer tons to be paid for. Regard the movement 
in what way we will, it appears to be a mistake. The 
means employed are entirely inadequate to secure the 
end sought. The British coal miner is fighting not the 
colliery owner, but the coal consumer, and in the end 
the coal consumer will prove the stronger of the two. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


In choosing Middlesbrough as its meeting-place for the 
present summer, the Institution of Mechanical Engineers 
must be acquitted of any suspicion of pleasure seeking. 
No one but a Dante would visit it otherwise than under 
a sense of duty; as a health resort it takes no rank, for 
its rich and varied air allures the invalid no more than its 
clandestine scenery does the artist. It is the more satis- 
factory, therefore, to be able to record that the meeting 
which was opened by the Mayor of the district, was well 
attended and highly successful. Amongst the papers— 
which were all ‘tracy of the soil,’ such as it is—the 
exhaustive contribution of Mr. Jeremiah Head gave rise 
to the most animated discussion. No change could 
well be deemed more worthy of consideration than that 
which has come over Middlesbrough and its industries 
since 1871, when the Institution last visited it. 
The age of steel has succeeded to the age of iron in 
this momentous interval; out of thirty-seven ironworks 
then existing, twenty-one have succumbed, eight have 
made terms with the enemy, while a like number still 
carry on the unequal contest. It would perhaps be too 
much to say of the elder members of the Institution, who 
love their iron as Isaak Walton did his worm, that they 
actually wept over the good old-time puddling furnaces, 
and the beautiful fibrous product of the celebrated 
Thornaby Ironworks; but it would be at least true to say 
that the puddlers were regarded with a more kindly 
and tender interest than would ordinarily attach to a 
species that was likely to become extinct. It is re- 
corded of Michael Faraday that the clink of a hammer 
would throw him into a reverie, conjuring up pictures 
of his father’s smithy and of his early home. So 
too, doubtless, the rabble of the Thornaby puddler 
brought to nature and crystallised fluent memories that 
had been mingled on other hearths. In this gloaming of 
the iron period it was perhaps esthetically fitting that 
the mechanical puddler should have been no longer in 
evidence. On the subject of the future of iron, speakers 


boot maker ; he is in a position to trade on the necessities | delivered themselves with becoming caution; but Mr. 
of the townsfolk. They must have boots, and they can! Wicksteed expounded lucidly the reasons which lead 
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many engineers to give the preference still to iron, such 
as weldability, constancy of physical characteristics, 
including facility for case-hardening, and better wearing 
surfaces in certain conditions, together with the greater 
liability of steel to corrosion. 

Over another point debate, which had been temperate 
on the platform, blossomed into fierce dialectical strife in 
railway carriages and on steamer decks. Messrs. 
Hawdon and Howson, of the Newport Ironworks, have 
built projecting rings or boshes high up in their furnaces, 
with the view of relieving the pressure in the lower part. 
But Mr. Charles Cochrane with characteristic fervour 
challenged their doctrine, contending that such pressure 
as they propose to relieve never comes upon the bosh or 
hearth at all, but is wholly supported by the sides of the 
furnace. He quoted experiments made with oats in a 
glass cylinder, which nevertheless failed to satisfy all. 
Thenceforward the Institution began to split up into two 
hostile camps, the intensity of whose convictions bade 
fair to separate “very friends.” Some earnest critics 
thought that however well adapted to fix the distribution 
of pressures in the internal economy of the cab-horse, 
oats were but indifferent representatives of the materials 
in the zone of fusion of the blast furnace. One gentleman 
who had followed the discussion with interest raised up 
his voice in the Newport Works to inquire where the oats 
were put into the furnace; while another constant 


attendant at the meetings of the Institution allowed him- | 


self to be strangely unfamiliar with the meaning of the 
word “bosh.” The accuracy of Mr. Cochrane’s conclu- 
sions have been in the main borne out by observations in 
grain warehouses, but the outstanding question is that of 
applicability. Of course, arguments based upon the 
angle of repose should be modified by the fact that in 
any enclosed vessel particles will get wedged together 
and form arches, or rather domes, but this will only 
assist the transmission of pressure to the walls. Doubt- 
less, too, the rings of Messrs. Hawdon and Howson 
will afford abutments for such domes, while they 
will encourage their formation by offering obstruction ; 
but Mr. Cochrane’s point is that they will not affect 
the pressure in the lower part of the furnace. 

The blast furnace is one of those things which never 
came into existence, in the sense of being invented, but 
which simply grew. Its present form is the outcome of 
unintelligent evolution, which slowly shaped it on the 
strictest principles of “‘ survival.” To a certain extent a 


furnace dictates its own shape, adding in one place and | 


subtracting in another until it attains something like 
permanence, and Art has done well in accepting the 
intimations of Nature. Hence the whole duty of the 


philosopher is to explain why the fashionable arrange- | 


ment is the best, and not to attempt to say what shape 
should be the best. It is, therefore, the element of 
scientific apology which renders so appalling the attempt 
of Messrs. Hawdon and Howson to tamper with the 
orthodox construction of the furnace. In rashness it 
resembles Voltaire’s stricture on Creation, and suggests 
inquiry, not as to what improvement may have been 
observed contemporaneously with the change, but as to 
a comparison of the output of the altered furnaces with 
that of others of the same capacity in neighbouring 
works. 

Noteworthy among many striking matters of interest 
were those modifications and improvements which have 
found their way into Middlesbrough practice since the 
visit of the Iron and Steel Institute to America in 1890; 
and though some of these are of European origin, yet 
post hoc in this case is admittedly also propter hoc. The 
Americans were before us in appreciating the merits of 
the “ Mixer,” which is now beginning to find favour in 
Middlesbrough steel works. The product of the blast 
furnace, like its porcine namesake, is apt to be way- 
ward and baffling in its eccentricities. Though you 
humour it never so wisely, the only thing you 
can be quite certain about is uncertainty. Day by day 
pig differs from pig in those subtle qualities and per- 
centages, the near variations of which touch so finely the 
issues in the converter. 
discharge its burden into the mixer, a socialistic reservoir, 
in which the gifts of Nature and the accidents of Art are 
evenly meted out amongst the units of the mass that find 
their way day after day in what lawyers would call the 
‘‘hotch-potch.” But mixers have to be re-lined, and the 
process of blending cannot be here carried to the same 
degree, at least in the matter of time-averages as by a 
certain Scotchman who had not for thirty years enjoyed an 
unrefracted view of the bottom of his soup kettle. Still 
the mixer, in accordance with the laws of proba- 
bility, renders discrepancies less frequent and less for- 
midable, and smooths out those inequalities which, while 
putting undue strain on the patience and vocabulary of 
the converter man, are apt to introduce unwelcome modi- 
fications in the results. Another item to be placed on 
the debtor side of the account of Brother Jonathan, is the 
system of arranging the pipes so that any one of a group 
of blast furnaces can be blown by a separate engine or 
two when required. By this means peculiarities in the 
behaviour of a special furnace can be met by judicious 
alterations in the air pressure, an arrangement which has 
been adoptea by Mr. Whitwell at Thornaby with satis- 
factory results. In addition to other benefits in the way 
of practical tips, it has been whispered that some eminent 
metallurgists had to go to America to discover the merits 
of fire-brick stoves, although the Whitwell and Cowper 
stoves have been on view nearer home for so many years. 
A Western proverb has it that, ‘‘ He is a wise farmer who 
looks over his neighbour's fence.” 

But what will American hints and a knowledge of 
the pressure near the base of the blast furnace avail, if 
by-and-bye there should be no bottom to the furnace ? 
This dismal foreboding is suggested by an academic dis- 
cussion which ensued upon a paper on ‘ The Middles- 
brough Salt Industry,” and which canvassed the length 
of time that might be expected to elapse before Middles- 
brough, with its megalithic and uncomely slag heaps and 
its blast furnace pandemonium, will be let down into 
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the depths of the earth. 
to be that one set of men are busy extracting a 
layer of salt underneath, while another set are piling 
up slag heaps and furnaces on the top; a process 
which, like that of the coloured carpenter who sawed 
off the branch of the tree on which he was sitting, 
may lead to a redistribution of material. It is a 
pretty game enough from the point of view of a dis- 
interested spectator, and will be well worth watching 
when it gets to the stage foretold by Mr. Jeremiah Head 
in a spirit of prophecy, when the weight of the earth will 
begin to force the brine up in tall fountains preparatory 
to letting down the furnaces. Without reopening the 
discussion, we can merely note that whatever may be 
thought of the merits of brine as a foundation, it is not 
an extravagant hypothesis to conclude that the equi- 
librium will be more stable whenever the district shall be 
underneath and the brine on top. At all events, should 
the furnaces and stacks some day cease to bear them- 
selves in their usually demure and decorous manner, it 
will not be necessary to have recourse to far-fetched 
hypotheses of variations in the law of gravity to account 
for their aberrations. We have only to add that, while 
alive to the recommendations which the salting down of 
Middlesbrough might have from an artistic point of view, 
we cannot forget that it would entail an irreparable loss 
on the industrial resources of the country. 
ENGLISH AND CONTINENTAL ENGINEERING. 

In commercial engineering, ever since its commence- 
ment, Englishmen have considered themselves the 
masters of the world, and doubtless have not been wrong 
in so doing; for probably all other countries combined 
could not present such a list of pioneers in the profession 
as can the British Isles. From far back we see the 
steady uninterrupted march of improvement through 
the years, and there are but few cases in which a 
‘“‘ Britisher”’ has not been the leader. But if we are to 
continue to hold this proud position, we must look quite 
honestly at matters as they are, and not shut our eyes 
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persistently to the vast improvements which are making 
way in neighbouring countries. There exist upon the Con- 
tinent firms of engineers who produce work with which, in 
finish, we are unable or unwilling to compete; and we are 
slowly but surely losing favour with our foreign clients, 
who value finish, because of a certain “ that’ll-do-for-the- 
Continent”’ air which is neither honourable nor patriotic. 
Some time ago an example of this came before our notice, 
which we repeat in hopes that it may inspire the disgust 
of, at any rate, a large percentage of our better firms. A 
large export house ordered some machinery ; it was made 
and condemned, and offered for sale as scrap. A client 
bought it at a remarkably good scrap price, and the broker 
casually asked the purchaser what he intended to do 
with it. He was told that the machinery was to be 
exported to the Continent. In another case, some light 
brazed brass tubes, not intended to stand pressure, and 
made for a totally different purpose, were exported to 
Japan for boiler flues. Such transactions as these—and 
we fear they are not exceedingly rare—must surely injure 
our foreign trade. 

The contempt with which many Belgian firms look 
upon our work is excessively humiliating. They put 
workmanship and finish on their engines the like of which 
we rarely approach. There are probably not ten firms in 
England who could do such work if they tried, and some 
of these seem not much inclined to exert themselves in 
this direction. It will be i‘cresting to look into the 
circumstances which have led to this state of things. The 
lack of progress in English stationary engine workmanship 
may beascribed to three factors: (1) To demand; (2) to 
competition; (3) to labour troubles. The existence of 
very different conditions has made the Belgian engi- 
neers. The wonderful increase in the number of steam 
users during the last twenty years, due no doubt to 
improvements in engines and boilers and to the introduc- 
tion of electric light and electric machinery for the trans- 
mission of power, has more than trebled the demand for 
smaller-sized engines, say from 10 to 150-horse power. With 


of engineering firms in England at the present moment all 
striving for a livelihoodis enormous. As it is, competition 
contracts have a distinct tendency to lower the standard 
of work—this with regard to small contracts only, large 
contracts are probably advantageous. The effect of 
labour troubles, and the price of labour, is that manufac- 
turers reduce the number of hands they employ, and get 
all they can out of those who remain, and work is done in 
too great a hurry to be really first-rate. 

If we contrast the English with the Belgian workman, 
we find that the latter is inspired by an esprit de corps, 
a virtue in which our average English mechanic is entirely 
wanting. The aim, alas! in this country is not todoa 
job as well as it can be done, but to do it so that it may 
pass the foreman, and if in any way the foreman can be 
deceived the artisan scores one. It is contended, of 
course, that the foreman should not permit himself to be 
deceived, that he is supposed to be au courant with all 
workmen’s tricks, and that he should be able to detect 
and arrest them. This may be granted, but one must 
first make sure of the foreman ; and secondly, the work- 
men have frequently a very considerable power over the 
foreman. Very much of this indifference manifested by 
our mechanics, can doubtless be attributed to the exertions 
of the Unions, who do not approve of zeal, and we fear 
also to the higher education. Our artisans are unfortu- 
nately inspired by a belief that even the shabbiest black 
coat is more honourable than overalls. 

But our continental friends point out to us another cause 
of our degeneration. They say, ‘‘ You are trying to under- 
sell the rest of the world, you have too much concurrence ; 
you want to make your engines too quickly and too 
cheaply, and, furthermore, you don’t care a snap of the 
fingers for the look of your engine if only she runs well. 
In all this you make a mistake. You design engines very 
simple of construction — often allowing simplicity of 
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etme: 
pressed for time that you put on paint instead of polish 
and finish with stopping what should have been done 


with a file. Your managers are at their wits’ ends to turn 
out the work to their proprietors’ satisfaction, and g 
contemptible air of ‘that'll do’ degrades them in the 
eyes of the workmen. What can you expect? If you, 
manager gives the keynote the men will chant to the 
same air.” In this argument we are convinced that 
there is much truth, and, if better finish was insisteq 
upon, better work throughout would be accomplished 
and the mechanic would take more pride in his trade, ’ 

We have spoken of the little interest taken by the 
English mechanic in the work in hand, and have mep. 
tioned what we believe to be the reasons of it. The fact 
that in certain English shops where the highest excellence 
is insisted on, the mechanics and artisans take a pleasure 
in doing their utmost, is sufficient proof that the converse 
is true; making bad machinery corrupts good mechanics, 
From knowledge which we have gathered in time passed 
with the foreign mechanic, we can confidently assert that 
he has not three-quarters the worthof a British mechanic, 
He is slow, lazy, and much too fond of talking and 
smoking. It is only by compelling him to do first-rate 
work that he is taught to take an interest in it ; when his 
work is bad, it is very bad indeed. In a large locomotive 
works in France, though smoking is strictly prohibited, jt 
is freely indulged in; eating and drinking are forbidden 
in the shops, but at least 35 per cent. of the workmen 
bring a bottle of wine and some food with them daily, 
The foreman, if he knows what passes, must wink at it, 
These matters in themselves are not harmful; but they 
lead to waste of time and general slackness. Again, we 
may point to another injurious practice, common enough 
in France—the rustication of a workman for half to two 
days in punishment for some offence; as, for example, 
not keeping time. As it is generally the younger men 
who render themselves liable to this punishment, and as 
they know that with a little exertion at piece-work they 
can make up for the lost days, there are not a few who 
find rather a pleasure than an annoyance in it. But of 
all faults garrulousness is perhaps the worst, and one 
from which we are thankful to say the English workman 
is comparatively free. 

With superior workmen—and in very many respects our 
men are really the best in the world—then, we ought to 
be able to turn out machinery as good at least, if not 
superior to anything that the Continent can do; and now 
that an exclusive tariff has limited our exports, we can 
only hope to hold our foreign trade by rising to and main. 
taining ourselves at the highest pitch of our reputation, 
It is a point well worth the consideration of many firms, 
if it would not be well for them to make what perhaps 
would for some time seem a sacrifice, but would eventually 
prove a benefit, by putting more thorough work and more 
finish into a great deal of their machinery. In this genera. 
tion, doubtless, work as it is done pays, but it is well to 
remember that we may lose our abilities as fast as our 
character, and the next generation will suffer for the 
fault of this. Engineering by Englishmen should not be 
regarded merely as a make-money; a patriotic interest 
must be taken in our success as engineers, not mere 
merchants, if we are to hold, or shall we say, regain the 
proud position that was for so long ours. 


—_—_—__—+04—_______—_ 
MINERALS AND RAILWAYS OF CADIZ. 


Tur probable early exhaustion of the iron mines of Bilbao, 
and the opening of the Bobadilla Algeciras Railway, which 
latter event, when the advantages it offers to trade are better 
appreciated, will not only benefit existing industries, but help 
in creating and developing new ones, has drawn some degree 
of attention to the minerals and railways of Southern Spain. 
The British Consul at Cadiz, in a recently-issued report on 
the trade of that district, gives an interesting sketch of the 
history and condition of mining—principally copper—in 
Huelva from the earliest times to the present. The slag 
remaining from the operations of the Phcenicians and 
Romans shows two different methods of working, the older 
slag being spread into low heaps of large area, rough and 
badly smelted, containing 24 per cent. of copper, while the 
Roman slag, deposited in high heaps, is regular in composi- 
tion and perfectly smelted, the remaining copper not exceed- 
ing 4 percent. The beginning of the present great mining 
industry dates from 1853, when Tharsis and Calanas—the 
third largest mine in the province—were registered. Shortly 
after a large number of mines were registered and began 
working, tut the principal forward movement was the con- 
version of the Tharsisinto a strong company, with its head office 
at Glasgow, and the construction of a railway to, and of a 
shipping pier at Huelva, followed by the purchase of 
the Rio Tinto mines by an English company, which carried 
out similar facilities for the transport and _ shipping 
ores. These companies have a yearly production of 500,000 
and 1,500,C00 tons respectively, out of a total production for 
the province of 2,600,000 tons of pyrites. Of the quantity 
shipped from Huelva last year, 534,113 tons, or 60°68 per 
cent. went to Great Britain, and also 32,739 tons or 98°87 
per cent. of the export of cuscara or precipitate of copper, con- 
taining from 60 to 95 per cent. of metal. Manganese mines 
are very numerous, and the quality very good, but there is 
not a brisk demand for it, the export reaching but 10,247 tons, 
of which Great Britain took 7097 tons, or 69:33 per cent. The 
one valuable iron mine of the Pedrosa Company, about fifty 
miles from Seville, has been sold to a well-known Scotch firm. 
In Cardobu an English house has discovered good coal a few 
miles from the town of that name, and as there is practically 
no competition to the Belmez mines, English capitalists 
might turn their attention to this district. The price of coal 
here ranges from 10s. 44d. to 19s. 2d. per ton at the pit’s 
mouth, and as the demand is daily increasing without 4 
corresponding output, the price is rising. 

In Huelva there are two broad gauge railways, those from 
Seville and Zapra to Huelva, the former running four and 
the other eight passenger trains daily. The narrow gauge 
lines, principally for the transport of ore from the mountains 
to the coast number six. From the Rio Tinto mines to 
Huelva, 52} miles; San Juan del Puerto Valverde and 
Zalamea, 31 miles; Tharsis mines to Huelva, 29} miles; 
Tharsis to La Zara, 163 miles; Cabeza del Pasto mine to La 
Laga, on the River Gaudiano, 93 miles; a branch line from 
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Caronada mine, 6} miles. Railways projected are: From the | 


Tharsis railway, passing through Painogo to Portugal ; 
Gibraleon to Ayamonte, 37} miles. There is another pro- 
jected railway, although outside the Province, closely con- 
nected with it. This line is to run from the Belmez coal field 
to some parts in the more northerly part of the Zafra and 
Huelva line to bring coals at a moderate rate to Huelva, 
where works are to be erected for the treatment of the ores 
of the Province, particular importance being attached to the 
manufacture of pig iron from the immense deposits of rich 
iron ore covering those uf copper pyrites. 


BRITISH TRADE. 


Tur Board of Trade Returns for July are more satisfactory 
than might have been anticipated, although it is as certain 
as anything not actually accomplished can be that the results 
of the trading for the present month will more than counter- 
balance any favourable features in the present. Taking the 
exports, we find that during the month the value was 
£19,651,374 as compared with £19,463,597 for the corre- 
sponding month of last year. This gives an increase of 
£187,777, and it is noteworthy that there are only three 
sections under which a decrease is reported, viz., living 
animals, raw materials and apparel, and articles of 
personal use. For the completed period of the year, seven 
months, the value of exports was £127,429,314, against 
£131,324,529. The falling-off, nearly four millions, actually 
£3,895,283, seems quite large enough and nothing to boast 
about, but it is all a matter of comparison. At the beginning 
of the year the rate of decrease was quite two millions sterling 
a month. To have maintained that rate would have brought 
the nation’s decline in business at the end of July to fourteen 
millions, so that practically we are about ten millions better 
off than most people expected we should be. That trade has 
been looking up in the cloth districts is made pretty clear by 
the figures referring to yarns and textile fabrics, which show 
a considerable improvement. In iron and steel the value of 
exports was £1,872,005, against £1,762,184 for July of 1892. The 
values for the seven months were £12,734,776, and £12,505,512. 
There is thus a considerable increase both on the month and 
the seven months, but the larger figures show a great falling- 
off when contrasted with the more prosperous year 1891. 
The imports for July amounted to £43,292,273, and for the 
completed portion of the year to £230,924,092, there being 
thus a decrease on the month of £205,315, and on the seven 
months of £15,264,266. The chief items of increase during 
July were under the head of articles of food and drink enter- 
ing the country duty free, which have reached the huge value 
of £13,499,803, being £316,908 in excess of that for July of 
1892. On the other hand, the decrease in foods and drinks 
which are dutiable, was no less than £4,131,642. The 
heaviest diminution was in raw materials for textile indus- 
tries, but no doubt there will be a still larger decline, both in 
this and other sections, when the next return is presented 
by the Board of Trade, as the coal strike has simply paralysed 
the great manufacturing interests of the Midlands 


THE MANCHESTER AND SHEFFIELD RAILWAY. 


ATTENTION must of necessity be given in the railway world 
to the position and prospects of the Manchester, Sheffield, and 
Lincolnshire Railway Company, because before it is one of the 
greatest railway schemes of the present generation — its 
extension to London. In the past half-year it completed a 
further section of its line, and in July it opened the portion 
from Chesterfield to Heath. In the past half-year it expended 
on capital account some £478,502 ; and out of that there was 
the large proportion of £163,114 spent on the Beighton to 
Chesterfield to Nottingham railways. In the current half- 
year £100,000 is expected to be spent on these lines, and 
£150,000 on lines in course of construction not yet opened 
for traffic, so that something is being done that is of import- 
ance to the company in the building up of its branches in 
the Midlands, and in the gradual extension of the line down 
to the point where the great London extension must start 
from. The Wirral railways are to be rapidly proceeded with, 
and thus with these and with the coal traffic of Derbyshire 
and Nottinghamshire, and the traffic springing from the 
Cheshire lines, in which it has an interest, the Manchester 
and Sheffield will have a large gathering ground for its 
London-going traffic, apart from that which may spring from 
its port on the east coast—Grimsby. The Manchester and 
Sheffield Railway is one of the lines that will have to struggle 
for its traffic in the parts we have named, for other lines also 
tap the traffic in those parts; and it will be some years 
at the least before it attains its great aim—the forma- 
tion of the line that will unite it to the Metropolitan 
Railway. It is officially stated that negotiations for 
the raising of the needful capital for the new line to London 
were entered into, but for the time the condition of the money 
market has caused the deferring of the question. It is 
expected, however, that a satisfactory scheme will be shortly 
laid before the shareholders. The Act for that extension 
indicates a total capital of £8,266,666; and when that vast 
expenditure has begun, possibly both at the southern and the 
northern ends, it should greatly benefit the two lines that it 
might start from—the Manchesterand Sheffield and the Metro- 
politan. The slight delay will enable the former of these lines 
to open out more of the works it has now in progress, and 
thus it will be enabled to give its time and its energy to the 
great task before it— that of the formation of snother trunk 
line from the north-west through the Midlands to the metro- 
polis. Such an undertaking is one of moment; and neither 
its extent nor its results can be yet adequately gauged ; but 
it is certain that it will be an undertaking that will be most 
momentous to the old line, which will then be scarcely 
accurately designated by the ancient title of the Manchester, 
Sheffield, and Lincolnshire Railway. 








LITERATURE. 


Labour Contracts: A popular Handbook on the Law of Con- 
tracts for Works and Services. By Davin Gippons. Fourth 
Edition, revised and enlarged by T. F. Urriry, Solicitor. 
London: Crosby Lockwood and Son. 1893. 

TuIs is a “ portable volume” on a very large subject, for 

although the author purports to deal only with a “ branch 

of the law of contracts,” as indicated by the title, it is 
obvious that he cannot handle his subject without con- 
sidering more or less the whole of the law of contract. 

Legal principles applicable to contracts are of universal 

application, whether they relate to hiring of labour, the 

building of a house, or the purchase of goods. There is, 
of course, a certain amount of statute law applicable to 
particular classes of contract, but this is a small part of 
the whole body of the law. It would not be surprising, 





therefore, if this little book should be found deficient 
in some respects. It is not to be expected that a work 
of its dimensions should be exhaustive. But though 
not exhaustive, it contains a good deal of information 
clearly and tersely expressed, and unquestionably much 
pains have been bestowed upon its preparation. We do 
not quite agree with the scheme of the book. We gather 
that the editor considers that it is more useful to his 
readers to give them short statements of the facts and 
decisions of the many cases to which he refers, than to 
give his own rendering of the principle to which they 
purport to give effect. In our opinion this is neither 
scientific nor satisfactory. A reported case has no value, 
except as an illustration of the application of a principle ; 
and unless the principle of a decision can be extracted 
from a report, the case is valueless as an authority. 
Unless the principle underlying a decision be grasped, it 
is hopeless to attempt to apply the authority to a some- 
what different state of facts with any certainty of success. 
In these days, when even legal literature is more scientific 
than it used to be, it is surely better to state distinctly 
and clearly the principles of law, and then—if need be 
—to illustrate each with a selection of the leading 
authorities bearing upon it, than to endeavour to collect 
all the cases without sufficiently emphasising their effect. 
The latter method of procedure, if it is to be carried out 
completely, must result in a large book. The former need 
not be large, and it may be exhaustive. As an illustration 
of our meaning we may point to Mr. Justice Stephen’s 
‘** Digest of the Law of Evidence ’’—a work which, as 
might be expected from the name of its author, is scien- 
tific and complete, and yet extremely modest in dimen- 
sions. The principle which we advocate might well be 
applied in future editions of the book before us. Take, 
for example, the section in which the editor deals with 
contracts in restraint of trade. We think he will do well 
to omit many of the old cases to which he refers, and 
which, without a complete statement of the general 
principle, are only misleading to a lay reader, and con- 
tine himself to a clear note of the principle to be deduced 
from the judgmentsin Davies v. Davies (L. R. 36, Ch. D. 
359) which seems to have escaped notice, and Maxim, 
Nordenfeldt Co. v. Nordenfeldt (1898, 1 Ch. 630), which 
has been decided since this book was published. Again, 
the distinction in principle between a penalty and 
liquidated damages should be more clearly marked. We 
do not find that the subject of rectification of written 
instruments on the ground of common mistake is any- 
where treated, nor are the few decisions which have been 
pronounced in cases under the Infants’ Relief Act, 1874, 
set forth as some guide to the interpretation of an 
admittedly ill-drawn statute. We offer these criticisms 
not by way of disparagement, but as notes for the next 
edition. The book contains a good deal of useful infor- 
mation clearly stated, but its value would be increased 
by a better index. 


Particulars of the Warships of the World. Published by 
Lloyd’s Register of British and Foreign Shipping, White 
Lion-court, Cornhill, London, E.C. 1893. 

Luoyp’s Register Book for the year 1893-4 has within 
the last few days been issued to the subscribers; and, for 
the benefit of those who do not desire to pay three 
guineas for the entire volume, while having use only for 
a portion of its contents, the Committee have again 
extracted the particulars of the warships of the world 
and published them in a separate work. The present 
issue, which has been revised and completed to a very 
late date, includes, besides the lists relating directly to 
warships :— 

(1) Statistics of merchant shipping ; 

(2) A list of fast merchant steamers; and 

(83) A list of dry and wet docks, «c., in all parts of the 

world. 

The warship statistics are of the same character as 
were furnished in preceding issues, but corrected up 
to a very recent date. The ill-fated Victoria is, however, 
included in the list of British battleships, whereby it 
is to be inferred that the work was in the press when 
the disaster occurred. In the list of fast merchant 
steamers, completed and at sea, we find for the first time 
a vessel of so much as 12,950 tons gross register—viz., 
the Cunard steamer Campania; and the list of fast 
steamers under the British flag is now deprived of the 
two Inman “flyers,” which appear in the American list 
under their shortened designations. 

Probably the most generally interesting particulars 
contained in the volume are those relating to the world’s 
dry docks, floating docks, pontoons, slipways, wet docks, 
tidal harbours, quays, ports, &c. Not only are all the 
facts included under this description fully stated, but the 
lifting capabilities of cranes and the loading facilities 
afforded by staithes are also described. 

The statistics relating to the construction, nationality, 
ownership, tonnage, classification, &c., of merchant 
shipping are of the same kind as have been described in 
rotices of preceding issues. It is sufficient to say regard- 
ing them that they tell all that the most inquiring mind 
can desire to know respecting the world’s merchant 
shipping, and if any ingenious person can conceive a use- 
ful description of statistical combination or arrangement 
which is not provided for in these tables, we feel sure 
that the Committee of ‘ Lloyd’s Register” will gladly 
hasten to supply the same in the next issue. For our 
own part, we are abundantly satisfied with the article as 
presented to us by the compilers, and the problem to us 
still unsolved is, how so much can be offered for the price 
of five shillings. are e 
The Shop Hours Act, 1892, with Notes anda Form. By JAMES 

Rosert VERNAM Marcuant, of Gray’s Inn, Barrister-at- 

Law. London: Effingham Wilson and Co., 11, Royal 

Exchange. 1893. 

Tuts Act only came into operation on the 1st September 

last. We cannot, therefore, expect to find in the little 

book before us much or indeed any judicial assistance in 

the interpretation of what must be confessed to be an ill- 





drawn statute. The practice of incorporating portions of 
other statutes by reference is carried now-a-days to an 
inordinate and inconvenient extent, and the difficulties of 
construction and risk of error, either of omission or com- 
mission, is greatly increased. Much of the difficulty 
which we experience in trying to understand the Shop 
Hours Act, arises from the way in which portions of the 
Factory and Workshop Act, 1878, are incorporated. 
Apparently some of these incorporated provisions will not 
fit in unless altered in wording. Again, although the Act 
makes no mention of the Factory and Workshop Act, 
1883, or to that of 1891, presumably both Acts must in a 
sense be incorporated, because they effect alterations in 
the Factory and Workshop Act, 1878, which is expressly 
incorporated. For example, sec. 7 of the Shop Hours 
Act refers specifically to certain sections, 91 amongst 
others, of the Factory and Workshop Act, 1878. But 
part of sec. 91 was repealed by the Factory and Work- 
shop Act, 1891, and sec. 29 of the latter Act was sub- 
stituted for it, and this latter section and Act are not 
referred to at all. Mr. Marchant’s little book will prove 
useful in explaining the difficulties of this awkward 
statute. We think he will see his way to another edition 
so soon as the Courts shall have done by way of decision 
what Parliament ought to have done in the first instance 
—make its meaning clear to those who are to be affected. 








LESSONS FROM THE NAVAL MANCEUVRES. 
I 


Nor until the official report of the umpires on the claims 
submitted to them during the late operations in the Irish 
Channel is published can we know with which side, at 
their conclusion, lay the balance of advantages. And we 
take this opportunity of pointing out that all interest in, 
and much benefit from, any such report is removed if 
its publication is deferred until months afterwards, as 
was the case last year. As the umpires do not, as a rule, 
express any opinion on the tactics employed by the 
contending admirals, but content themselves with a bare 
statement of facts and opinions on the points submitted 
to them, there seems no reason why this document 
should not be made known immediately the proceedings 
are terminated. Its value would be enhanced if the 
Admiralty added a rider, giving its view on the dispo- 
sitions made by the two sides to carry out the task 
intrusted to them. 

Butthough we are thus without the umpires’ decisions on 
the various points submitted to them in the cases of 
claims sent in by ships and torpedo-boats, one against 
the other, by which—as a question of points—it 1s not 
clear whether the Red or Blue side was in the two 
battles the stronger, we are enabled to gather some 
useful lessons from the interesting evolutions which have 
already been recorded. Such lessons show primarily the 
suitability of the vessels engaged for the work allotted to 
them, their tactics while so employed, and improvements 
suggested in future constructions. As regards the battle- 
ships, there is not much to be said in reference to the 
different types that composed the group on each side. 
Ancient and modern were represented; broadside, turret, 
and barbette; high freeboard and low freeboard ; masted 
and mastless; it would be difficult to assemble a greater 
mixture than appeared in the line of battle during the 
first week of August. Where every vessel in these 
groups had a different turning circle to her neighbour, it 
was necessary that some previous experience in their 
working together should be acquired before it was 
advisable to take tlem into the presence of an enemy. 
But at this moment we are more concerned with their 
construction than movement. 

In observing the increased height given to the guns of 
the Royal Sovereign as compared with the low freeboard 
at the extremities of the Admiral class, it was difficult 
for the spectator to approve the principle which admits 
the whole of the fore end of a ship being buried under 
water when steaming fast against an ordinary wind and 
sea. The Benbow presented a remarkable spectacle with 
her immense guns at a considerable elevation, affording 
when broadside-on a conspicuous mark for hostile fire. 
We cannot but think that the Admiral class would be 
improved by the substitution of two 10in. guns in each 
barbette, in place of the ordnance now carried. This 
would lighten them to some extent, and increase their 
freeboard. It would, moreover, be a corresponding arma- 
ment to that allotted to the Centurion and Barfleur, 
which are of similar dimensions to the Admiral class. 

A reduction in the number of sizes of guns for Naval 
service is very desirable. General opinion seems now to 
be against low freeboard for battleships, though it has 
one advantage in affording a less conspicuous mark to 
the enemy. This has always been very noticeable in the 
turret ships, and during the manceuvres was the subject 
of remark in reference to the Thunderer. We think, 
however, it is an advantage too dearly purchased. The 
relative superiority of barbette over turret continues to 
be hotly discussed. To the uninitiated there appears 
much in favour of protecting as much as possible of the 
gun, for which no better system than the turret can be 
devised; but when we consider that it leaves the long 
muzzles exposed equally with the barbette, and entails a 
reduced height of gun above the water, it would seem 
that we have done wisely in adhering to the barbette. 
Two ships employed in the maneuvres—the Conqueror 
and Hero—derive some interest from being of similar 
design to the Victoria, and examples of the smaller 
battleship at one time more in favour than at present. 
The principle of placing a single turret forward is not 
likely to be repeated, as it entails a low bow, and the 
free admission of water over the forecastle when steam- 
ing at speed. Independent of the minor consideration cf 
comfort to the crew—though it must not be forgotten that 
the system necessitates all apertures over the men’s messes 
being hermetically closed at sea—it is questionable 
whether a turret—if a single one—should not be placed 
aft instead of forward. The class which began with the 
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Hotspur and terminated with the Victoria resulted from 
an undue prominence being given to bow fire, coupled 
with a mistaken idea that it would facilitate use of the 
ram, the enemy being first discomfited by the heavy 
guns. But no sane commander would allow his sight to 
be impeded by the discharge of guns in front of his 
conning tower when within, say, 1000 yards of his 
opponent, and intent on ramming. If, then, the stem be 
considered the chief weapon at that end, we may have a 
high bow with light ordnance, while the heavy pieces are 
placed aft—where freeboard may be low—and given a 
radius of fire considerably before the beam. 

After all, the broadside of a ship must be most 
frequently turned to an enemy in action, for the simple 
reason that it can mount more guns; and hence we find 
in the two actions we described between the Red and the 
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Blue fleets, that in each case manceuvring was directed 
towards an unimpeded use of the broadside. The adop- 
tion of the indented line by the Red admiral in the 
second engagement, instead of columns of divisions in 
line ahead, was a change in favour of a clear broadside, 
though it is not a formation from which a new direction 
can be quickly entered. It also requires, as far as the 
leaders are concerned, a careful bearing being maintained 
from the guide of the fleet. Those who advocate forma- 
tions which necessitate preservation of bearing and dis- 
tance from another ship as advantageous for fleet actions 
do not sufficiently consider the difficulties of maintaining 
these in battle amid smoke and confusion. In practising 
steam tactics the conditions are quite different. Officers 
are detailed to look out for the distance and bearing, 
while the captain gives his undivided attention to the 
movements of his own ship. ll this, moreover, is 
performed on the upper bridge, where there are no 
restrictions to a clear view all round. How different 
the conditions in action, where the ship must be 
manceuvred from the conning tower, full of voice pipes, 
torpedo directors, and only a slit to observe friendly 
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and hostile ships alike; a view, moreover, which 
generally does not command the horizon much 
abaft the beam. It is curious how little progress 
has been made in making conning towers adequate 
for the important functions allotted to them. 
Either they are intended to be used in battle or 
they are not. If the former, they should be made large 
enough for the proper performance of these duties; 
increased liability to being struck by projectiles, owing to 
size, being counterbalanced by greater strength. They 
should in battleships extend nearly across the deck, and 
might be made lozenge-shape, with the acute angles at 
the side. From these points the captain could at any 
moment see all that was passing on his quarter, or astern. 
It seems inadvisable to crowd this place with directors, 
whether gun or torpedo. The attention of the chief should 
not at any moment be distracted by others calling down 
voice tubes in close proximity tohim. It should be possible 
to locate the directors and their communications below, or 
within reach of that portion containing the steering gear 
and engine-room telegraphs. Signalling in action has 
also been too little considered, but it is too large a 
question to enter upon here. The fact is apparent, 
however, that valuable as are the various evolutions 
which fleets carry out in peace time for training officers 
to handle their ships with precision, and giving captains 
complete knowledge of their manceuvring powers, the best 





formation for battle is the one which can be the most 
easily maintained. Hence we see the predilection for | 
“ Line Ahead” by an admiral who has had considerable | 
experience in squadron work, and knows what can and | 
cannot be done by ships acting together. 

In order that our readers may understand the move- 
ments of the squadrons in the two actions, we append rough 
diagrams afforded by a spectator with the Blue fleet. To 
make these more clear the cruisers are omitted, but on a 
future occasion we may deal with the operations of this 
class during the manceuvres, because it is evident that in 
scouting and the position of cruisers during a fleet action 
much has to be learnt. 


BLAKE'S BRIDGE, READING.* 


BLake's bridge is situated upon the eastern side of the borough 
of Reading, in the county of Berkshire, between Messrs. Huntley 
and Palmer's factory and the county goal, and forms a continuation 
of the East Forbury-road across the river Kennet, as seen in plan 
at page 179. The amount of traffic passing over this bridge is con- 
siderable, as it forms a main line of thoroughfare from the eastern 
portion of the town to the adjacent stations of the Great Western, 
the London and South-Western, and the South-Eastern railways. 
In the early part of 1890 it became evident that it would be 
necessary either to widen and strengthen the existing structure, or 
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SECTION. AA. 
NEAR ABUTMENTS. 


SECTION.A A. 


to erect a new bridge. Consequently a special committee of the 
Town Council was appointed, and Mr. A. T. Walmisley, | 
M. Inst. C.E., was called in to report. 

The original structure which formed the subject of investigation | 
was erected in 1855, and was composed of two Whipple- | 
Murphy girders, 8ft. 3in. deep, and set 14ft. 3in. apart from | 
centre to centre, over a span of 61ft. din. The ties were all 
inclined at an angle of about 40 deg. with the horizontal, while | 











ORNAMENTAL CONNECTION—See Sections above 


the struts were vertical ; the inclined or diagonal members were 
connected at their intersection with the top and bottom hori- 
zontal members by bolts. The top flange and the struts were 
of cast iron of a special section. These struts were well 
designed, both as regards section and mode of fixing, and were 
evidently calculated simply to resist the crippling action pro- 














* Paper read before the Society of Engineers, Ist May, 1893, by Mr. 
Edmund Burrows. 


NEAR CENTRE OF GIRDER. 
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duced by compression, as they were not bolted but merely 
wedged in at their ends, thus rendering the connection perfectly 
rigid and yet free from tension, The load from adjacent struts 
was communicated through the bracing to the top of cach 
individual strut, while the load carried by any special strut was 
borne by the lower part of the strut only, being conveyed through 
projecting brackets cast on to carry the transverse timber girders, 
In girder work it is a difficult matter to combine architectural 
beauty with theoretical accuracy of design. 

The method adopted in Blake's bridge was to use lattice girders 








4ft. Gin. deep, measured from back to back of the angle irons in 
the flanges, ard thus provide a ratio of depth to span of about |',, 
the clear span being 51ft. din. It is found in this method of con- 
struction to be most economical and useful to have the bracing bars 
sloping, so as to bisect a right angle, as it makes the points of 
junction between bracing bars 
and flanges 4ft. 6in. apart, or 
the same as the depth. At 
each of these junctions a cross 
girder is fixed—p. 179—sus- 
pended to the bottom of the 
main girder by eight fin, 
double nutted steel bolts, the 
cross girders being stiffened 
at their connection by the 
angle brackets, as shown 
herewith. These girders are 
lft. 6hin. deep at centre, and 
as the width of bridge is 
3lft., this gives a ratio of 
depth to span of about J, 
This is a much smaller ratio 
than is advisable where cir- 
cumstances will permit of a 
larger one, since, strength for 
strength and span for span, a 
shallow girder is necessarily 
heavier than a deep one, but 
in this case the cross girders 
receive the assistance of the 
floor plates in distributing the 
strain. 

ss) The conditions of headway 
necessitated the reducing of 
the depth of cross girders to 
a minimum, and by suspend- 
ing them from the bottom 
flange of the main girders, 
the depth of parapet was 
saved, and no addition of hand 
rail was needed, beyond that 
necessary to form a coping. 
The transverse girders are 
composed of a_ horizontal 
bottom flange, and a_ top 
flange, having a camber of 
fin., the two being braced 
together by a double system 
of triangulation, with the 
lattice bars placed at an angle 
of about 51 deg. The loads 
on the bridge are efficiently 
distributed by the trough 
flooring, which is 5in. deep, 
and is riveted to the cross 
girders, over the entire surface 
of the platform. In railway 
bridges, where the live load 
is always taken by the struc- 
ture at eden points, it is not 
so necessary to distribute the 
load over the cross girders by 
means of continuons flooring, 
but it must be done in the 
case of a road bridge like the 
present, where the travelling 
load in the shape of traffic 
may come on in any trans- 
verse position. The trough- 
ing is laid with its ridge and 
furrow parallel to the main girders, and is covered in with 
concrete to about l4in. above the ridges all over the bridge 
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SECTION.B B. 
NEAR CENTRE OF GIRDER. 


| —see page 179. On this concrete is laid wood paving, com- 


posed of Baltic yellow deal blocks, 4in. thick. The blocks 
were laid in rows running across the direction of traffic, 
with jin. space between the rows, which was filled in with boiling 
pitch, and the whole grouted up with cement grout. The pitch 
serves to cause adhesion between the blocks and the concrete on 
which they lie, thus preventing the cement grout getting under- 
neath and floating the blocks, thereby producing an uneven surface. 

On the west side the footpath is 5ft. Zin. wide from the centre 
of the main girder to the edge of the kerb, and is composed of 
asphalte on concrete, carried by the corrugated flooring 5in. deep. 
On the east side the footpath is only 2ft. 6in, wide, and is merely 
intended to serve as a fender to keep the traffic off the girder, 
and form a gutter. Both these footpaths are edged with a 12in. 
by 6in. granite kerb, rising about 4in, above the roadway. 

From the foregoing particulars the data for the calculations of 
the dead loads supported by the bridge are obtained. The live 
loads provided for were those produced by a 15-ton steam roller, 
with a wheel base of 10ft. 10in., as shown at Fig. 6, the rest of the 
bridge being covered by a crowd averaging 1 cwt. per square foot. 

The greatest load produced by the steam roller on one cross 
girder will be that due to the driving wheels, i¢., 9 tons on 
the main or rear pair of wheels of the engine. It is also 
evident that the greatest ‘‘ bending moment ” in the flanges of the 
cross girder will be produced when this load is over the centre of 
the girder, while the remainder of the 30ft. sustains a distributed 
load of 1 cwt. per square foot. ‘To these must be added the dead 
loads due to flooring, &c., supported by the girder, together with 
the weight of the girder itself. These loads produce a maximum 
horizontal stress in the flanges, at the centre, amounting to 51% 
tons, to sustain which there is a flange area of 11 square inches, 
after deducting rivets, for the bottom flange. 

The sections of the bracing bars are worked out by finding what 
condition of loading will produce the maximum stress in the bars. 
In this case the maximum stress was found to be 7°84 tons, and 
a sectional area of 2°75in. was provided to sustain this, All the 
lattice bars in these small girders are made uniform in section for 
the sake of economy, although, in reality, the stresses diminish 
from the abutment to the centre, R 

The maximum flange stress in the main girders is 171*7 tons in 
the centre of the girder, for which a sectional area of 36°37in. is 
provided in the top flange, made up of three plates 13in. by 4in. 
and two L I’s 6in. by 6in. by fin.; while in the bottom flange « 
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sectional area of 33°47 syuare inches is provided, after deducting 
for rivets. The maximum stress in the Beeman amounts to 37°75 
tons in compression, for which 11°6 square inches sectional area is 
provided ; while the greatest tension is 44°45 tons, sustained by an 
area of 9 square inches, The level ot the headway of the old 
bridge was 126°48ft. above Ordnance Datum. This level was 








Elevation __saoking West ——— 





- - on-ens- f 4a sone | 
Section of troughing 


Cross Section 


carrying the platform were’supported upon four piers constructed 
of brickwork in cement. Having for the examination of 
the abutments, and the construction of the above piers, 
driven a dam round the south abutment of the old bridge, allowing 


| sufficient space for the additional work, a 6in. centrifugal pump 


maintained, and the new girder erected with a camber of 4in. at | 


the centre. The level of the top of the new platform in the centre 
of roadway at the centre of the bridge is 129°35ft. above Ordnance 
Datum. The contract for this work was divided into two portions, 
viz.:—(1) The ironwork and erection, and (2) the foundations, 
abutments, and masonry. Messrs. Handyside and Co, obtained 
the first contract, amounting to £1027. 

The cast iron used in the bed plates and ornamental work had to 
be of the best quality soft grey iron, perfectly sound, free from sand 
and air holes. The test bars were 42in. long by 2in. by lin. Each 
bar when cold, and supported upon edges exactly 3ft. apart, had to 
bear a weight of 28 cwt. at the centre with a deflection before 
fracture of not less than 5; of an inch. It was decided to make the 
superstructure of the bridge in mild steel, on account of its being 
easier to obtain the 6in. by 6in. LI’s. in steel thaniniron. The steel 
used was specified to be capable of bearing 27 tons to 30 tons per 
square inch, with an elongation of 20 per cent. in 8in. In steel, 


the elasticity measured either longitudinally or transversely is | 


more uniform than in iron, hence it is unnecessary to specify acon- 
dition for transverse measurement. In Blake’s bridge, a method 
of relieving the naked appearance of a plain lattice girder has been 
adopted, which might be more extensively employed. Beauty of 


was started, but failed to free the dam of water. It rose up freely 
from under and from the bed of the old abutment, which was 
built on piles. With the view of offering as little impediment as 
possible to the navigation, the dam was not formed for the north 
abutment until that on the south side was removed. The land on 


| the south side of the bridge is practically an island, composed of 
| gravel beds and sand overlying chalk ata depth of about 17ft., 
| as shown by trial borings taken on the site of the new abutment. 


| 


form cannot well be attained by means of straight lines. There | 


seems to be in many cases a prejudice against employing cast iron 
ornamentation in wrought iron or steel structures, and the reason 
is not far to seek, In fixing cast iron ornamental pieces to such 
structures, it has been found to be a difficult matter to so connect 
them that the cast iron work shall not be subject to prejudicial 
strain. In Blake’s bridge the difficulty has been overcome 
in the following manner:—The central ornament in the bays shown 
on page 178 is bolted to the web plate of the bottom flange by three 
bolts. The middle Jin. bolt is put through a circular hole in 
the web, while the two #in. bolts—one on either side of 
this bolt—occupy holes which are slotted horizontally, then 
the ornament is attached to the web-plate of the top flange 
by a fin. bolt which passes through a vertically slotted hole in the 
web, It will thus be seen that the flanges and lattice bars of the 
bridge are free to expand and contract by the action of either 
temperature or vibration, without having any injurious effect on 
the cast iron centre pieces, which simply fill up the parapet. It is 
not advisable to connect the lattice bars at their points of crossing 
im any way, though often done, as may be seen in the Charing 
Cross and other bridges, for if they are attached to each other 
secondary strains are produced in the bars, which should be 
avoided. This difficulty has been successfully overcome in Blake’s 
bridge. At page 178 are shown sections taken at the crossing of the 
struts and ties. It will be seen that each ornamental part simply 
acts as a distance piece, and is only attached to one bar, thus 
allowing the struts and ties to act free of one another. Messrs. 
Parker and Co., of Cardiff, obtained contract No. 2 for the 
foundations and masonry, the cost of which was £2220. The 
foundations, upon which they commenced in November, 1891, 
proved to be a somewhat difficult undertaking. With the view 
of making use of the existing abutments, the main girders 





Hence a great quantity of water came from the land side and floor 
of the dam. It was thought inadvisable to put on extra pumping 
vant for fear of damaging the foundations of part of Messrs. 
duntley and Palmer's factory, which was in close proximity to the 
east side of the work. It was therefore decided to drive adam 
completely round the work, and for this purpose it was necessary 
to stop the vehicular traffic on the bridge, which was closed for 
fourteen days. The roadway was opened up to a depth of 10ft.— 
that is, to about water level—and a row of 13ft. piles driven 
tightly together. The excavation was then filled in and the 
road re-opened for traffic. 

The dam having been driven almost completely round the work, 
pumping was resumed and the water-level at once began to lower 
inside, and ina short time the foundations were laid bare. It 
was found that the proposed position for the new pier and wing 
wall at the south-east corner was occupied by a portion of some 
old wing wall standing on a cluster of piles driven so tightly into 
the soil that it was very difficult to draw them. Consequently, 
the new piles on which it had been decided to build the piers, and 
which were of oak 13in. square, were driven wherever a space 
could be found to accommodate them ; although not very 
symmetrical in plan, they served the required end, in that they 
were well under the pier. Five of these piles were driven imme- 
diately under each pier, while the wing walls and the central 
portions of the new abutments, which take little load, were 
supported upon pitch pine piles 10in. square, and driven 3ft. 3in. 
apart centre to centre. The heads of these piles having been 
sawn off to the same level, the piles were connected by means of 
12in. by 6in. cross-pieces, let into and spiked to the sides of the 
piles at the top. These cross-pieces also served to support the 6in. 
timber capping. Round the heads of the piles and between the cross- 
pieces concrete was deposited and allowed to set before the capping 
was fixed. The brick footings were then commenced and the pier was 
carried up without further difficulty. Each offset in the footings 
was made two bricks deep in order to obtain a good bond, and at 
the same time to have headers throughout the top course of each 
offset—see above engravings. 

The new work was made up to the old by means of a straight 
joint, so that any settlement that might take place in the new 
brickwork would not affect the old. The oak piles under each 
pier were driven by a one-ton ram falling from a height varying 
from 7ft. to 12ft. They were made to enter the chalk rock, and 
at the last few blows of the ram they had to penetrate less than 
an average of ¢in. per blow. The timbers for the piles, as they 
arrived on the ground, were usually about 18ft. long, so that it 
was necessary in some cases to scarf alengthon. This was done by 
cutting a recess 64in. deep on the head of the pile already driven 
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, and also on the piece about to be spliced on, and then connecting 


the two by means of two wrought iron straps. 

The author is of opinion that a heavy ram with a small fall is 
more effective than a lighter ram with a longer fall, as the latter 
will often shatter the pile before its limit of driving is reached. 
There is no theoretical formula that can be used to accurately give 
the weight-bearing capacity of piles, but many empirical formule 
may be found in various works on the subject, which give equally 
various results. The most practical of these, in the authors 
opinion, is one formulated in Trantwine’s pocket-book, since it has 
been compared with many observations in actual work, and found 
to be fairly reliable. It is as follows :— 

( (cube root of weight of ham-\ | .-.). 
Extreme load in tons = | ( fall in ft. ) x ( oa in Ib. ) a ozs | 

l Last sinking in inches + 1 
In the present instance, the weight of the ram was 2240 lb., the 
fall was 9ft., and the average penetration at last few blows under 
2:08 x 2240 x -023 

$+1 

594 tons as the extreme load on each pile. The factor of safety 
varies, according to the soil, from $to ;; of extreme load. In this 
case, since the piles are driven through gravel into chalk, it will be 
quite fair to take } as the factor. This gives 15 tons safe load on 
each pile ; and, there being five piles, 75 tons on the whole founda- 
tion of the pier. 

The total load that it is possible to place on one pier, when the 
bridge is completely loaded, and with the 15-ton steam roller as 
near as possible to that pier, givesa reaction amounting to about 71 
tons, so that each pile has te sustain a little over 14 tons. The 
concrete was composed of six parts of best Thames ballast, to one 
part of Portland cement of best quality. The brickwork was set in 
compo consisting of three of Portland cement to one of sand. The 
foundations on the north side did not present such difficulties as 
those across the river, and it was not found necessary to dam 
completely round the work, but only immediately in front of the 
abutment. 

The time occupied from the signing of the contracts to the com- 
pletion of the work was about thirteen months. 

The total quantity of steel in the girders and connections is 
about 42}? tons, and in the flooring 145 tons. The weight of the 
cast iron in ornamental work and bed-plates is nearly three tons. 
All the rivets are of steel, being fin. in the girders, and Zin. in the 
flooring. The main girders are surmounted by a moulded American 
oak hand rail as above, this wood being specified, as it can 
be obtained in greater lengths and straighter in the grain than the 
English variety. It is also more easily fixed and fitted than a 
handrail of cast iron, The total cost of the bridge, together with 
the improved approaches, was £4500. 

It was dadsubla to carry out the testing of the new bridge with- 
out interfering with the traffic, and for this purpose the author, as 
resident engineer, placed twelve water vans, ‘a 10-ton steam roller, 
and other movable loads at the contractor's disposal. The test 
was carried out at daybreak and during the previous day. The 
hydrostatic vans having been filled and weighed, were drawn on to 
the bridge and packed close together on either side, while the 
steam roller and other weights, including horses and men, were 
arranged between them. The total test_load was 63} tons, and the 
deflection at the centre was found to be ;in., the girders taking a 
permanent set of yin. only on the load being removed. 





din., so that the formula becomes which gives 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
peach sere 


THE CONSERVATION OF ENERGY. 

S1x,—The discussions which take place in your correspondence 
columns on physical subjects [ always read with interest. That 
which has recently gone on between Mr. Donaldson and Mr, 
Mansel suggests to me the idea that something might perhaps be said 
with advantage on the conservation of energy. Mr. Mansel writes 
letters which are often so defective in style and composition that it is 
almost impossible to pick out the really valuable arguments which 
they usually contain. Mr. Donaldson replies in the guise of a 
mathematician who, taking up physical science late in life, blunders 
painfully in the way usual with self-taught men, along a path 
which has already been well trodden. Yet he hits now and then 
on suggestive questions, and what he has written may even be read 
with profit, if only because it goes to show how much that is 
ordinarily taught as physical science is inappropriate and inadequate. 
In what I am now going to write I shall have to advance much 
that is apparently unorthodox science, yet I think I can show that its 
heterodoxy is only due to want of symmetry in physical teaching. I 
have selected as the title of this letter the words Conservation of 
Energy, because these are, so to speak, root words in physical 
science, and on their proper use depends a very vast fabric. 

The first thing for which I would contend, then, is more care in 
definition. Let me begin by asking what is really meant by 
Energy! 

Some time since you reviewed Barker's ‘‘ Physics,” and as a con- 
sequence of that review I procured the book. It may be taken as 
a very recent exposition of received views, and I find in it energy 
described as ‘‘a condition of matter in virtue of which any 
definite portion of it may be made to effect changes in other 
definite portions.” Furthermore, it is now very commonly accepted 
that all energy is kinetic. Under the circumstances it will, I think, 
be convenient to describe energy as ‘the power possessed by any 
portion of matter of imparting motion to or receiving motion from 
some other portion of matter.” It seems to me that this definition 
complies with all the known conditions. The important novelty in 
it lies in the words ‘‘ receiving motion from ;” and this I take to 
be implicitly involved in Newton's third law; because there must be 
as much energy involved in refusing to receive motion—that is to 
say, in inertia—as there is in the tendency to impart motion or ¢/s 
cica, which two conditions are corelative. 

In looking over some old papers the other day, I came upon an 
extract from the Philosophical Magazine for June, 1881. It is part 
of a controversy which Dr. Lodge and the late Mr. Walter Browne 
carried on for a long time on action at a distance and the conserva- 
tion of energy. Now I make no apology for + gpa here 
certain propositions laid down by Dr. Lodge, which appear to me 
to be of great value and importance, But first I wish to say that it 
is very commonly assumed that there is such a thing as what I 
call ‘‘ Rest Energy,” variously called in text-books potential energy 
and energy of position. I hold that such a statement is incon- 
gruous with the other statement that all energy is kinetic—energy 
that is to say, of motion. Both propositions cannot betrue. Now 
let us see what Dr. Lodge had to say concerning this matter twelve 
years ago. 

‘* A body exerting force possesses energy, and a body moving 
through space possesses energy, the first form being called potential, 
or dynamic, or static, the second being called kinetic ; but a body 
is not doing work unless it is both exerting force and moving through 
space ; and in this case it is losing energy and transferring it to the 
body upon which the work is being done, the energy at the same 
time being always transformed from kinetic to potential, or vice 
cersd. Consider, for instance, the earth and a stone—or any other 
‘attracting’ bodies— supposed at rest in space, and separated 
from each other against whatever it be that is called their 
mutual attraction. A common mode of stating the condition 
of affairs is to state that the stone possesses potential or possible 
energy, which will become actual when it is allowed to fall, the 
sum of the ible and actual energies remaining constant 
during the whole time of fall, until, in fact, they are knocked 
out of the body by the blow. This, however, is the very com- 
monest mode of stating the matter; and I suppose nearly every 
one will agree that the phrases actual and possible energy are 
little better than nonsense, or, at any rate, that any law of con- 
servation of energy founded upon such notions must be utterly 
meaningless. 

‘* Another mode of expressing the matter is to say that the 
stone possesses potential ene by virtue of its position, just 
as a bullet possesses energy of position when placed inside a 
loaded gun, or as an arrow s it when strung on a bent 
bow. But one has carefully to shut one’s eyes and think vaguely 
if one is to maintain this ground with any degree of comfort; 
for it will be soon perceived that it is not the bullet nor the arrow 
which really possesses the energy before firing, but the powder and 
the bow, and that it is difficult tc see how a passive stone at rest 
in its ordinary condition, notwithstanding that itis in an elevated 
position, can properly be said to possess any energy at all. The 
difficulty of supposing that the potential energy belongs to the 
stone any more than to the earth having been felt, the fact was 
denied ; and it is now orthodox to say that the energy belongs 
neither to the stone nor to the earth—neither to the bullet nor to 
the gun—but to the system in virtue of its configuration. Now 
this is undoubtedly true, and as a mere abstract and mathematical 
way of stating the facts it is sufficient ; but on examining it more 
closely one perceives that it is only a mystical way of saying that 
the energy really belongs to the medium which is driving the two 
bodies together—or apart—the strained ether—as I believe—or 
Le Sage’s corpuscles, or Mr. Tolver Preston’s gravity-gas, or what- 
ever it may be. 

‘“‘The energy must be possessed by something, unless we go 
back and say it is only possible energy—which is the most bare- 
faced denial of its conservation—and according to my view, 
potential energy can only be possessed by a body exerting force ; so 
what is there, then, that can possess the energy but the medium 
which surrounds the two bodies and which is pressing them 
together ? 

“The fact is, that the conservation of energy has no real 
physical meaning if potential energy is to be regarded solely as 
a mathematically convenient abstraction, or ‘ force-function.’ 
It is useful enough in that capacity; but when one comes to 
think of things physically, one perceives that it must be a good 
deal more. 

‘The essential points on which I wish to lay stress are these :— 
(1) Thatit is impossible to have a force without a body which is exert- 
ing that force, and also without another body on which the force is 
exerted, and which is exerting an equal counter force ; (2) that it 
is not the force which does work, but the body which is exerting 
the force that does it ; (3) that the thing which does the work 
must possess the energy, and, hence that energy, if existent at 
all, must be possessed by a body.” 

I have omitted some sentences which do not much concern me, 
and have little to do with the question I am about to discuss with 
your permission. 

We have in the passages quoted a distinct recognition of the 
wena, for which you, Sir, and several of your correspondents 

ave long contended, viz., that force is not a cause of motion; but 
the important point about Dr. Lodge’s words is that he refuses to 
admit that there is such a thing as potential or rest energy. 

So much premised, I may now proceed to consider what is meant 
by the ed conservation of energy. Everything depends, it at 
once appears, on the meaning attached to the word energy. We can- 
not conserve or preserve nothing, and it is essential that we should 
understand what is the thing conserved. Is energy an assumed attri- 


bute of matter, or is it merely an arbitrary word applied in an arbi- 


words conservation of energy can have only a limited application ; 
and instead of a sweeping natural law we have to deal with a 
highly differentiated set of phenomena, of actions, and reactions 
to which alone it applies. tt is highly desirable, I think, that 
physicists should state very clearly and definitely what they mean 
on this subject. As matters stand it is very easy to see that the 
so-called law of the conservation of energy does not at all apply to 
many sets of conditions. This isan extremely heterodox view to 
take, but it is none the less justified by the facts. 

In the first place, for instance, it may be asked, does the law 
apply to potential or rest energy! I have already pointed out that 
the legitimate deduction from Newton's third law is that any portion 
of matter in a condition to receive motion from another portion of 
matter possesses energy. It has already been stated, I think in 
the pages of THE ENGINEER, that if a projectile were suspended 
by a rope, and at rest, and was struck by an armour plate moving 
with a velocity of 2000ft. per second, the effect produced would be 
ag the same as though the shot moved and the plate was at rest. 

n the latter case we say that all the energy lies in the shot, but so 
far as the plate and the shot are concerned, each possesses relatively 
to the other the same amount of energy. It is impossible to dis- 
pute this without at the same time introducing an entirely new 
definition of energy. That may be legitimate, but it has serious 
consequences. Leaving these on one side, I may ask, does the law 
of conservation of energy apply to rest energy’ It is for men like 
Dr. Lodge to say. 

Again, if it be admitted that rest or static energy has existence, 
it follows at once that ali energy cannot possibly be kinetic. On 
this point again we want a clear expression of doctrine from the 
physicist. But I think it can be shown that all energy cannot be 
kinetic, orelse that thereis nosuch universal law as that of the conser- 
vationofenergy. Fer practical purposesitis quite clear that thelatter 
has no existence. We day by day throw away or expend energy 
which is absolutely dead loss. But beyond this, I would ask, how 
is the law of the conservation of energy to be reconciled with Lord 
Kelvin’s well-known words concerning the degradation of energy ! If 
a quantity of heat at a given temperature can do a given amount 
of work by losing temperature, it is clear that that particular heat can 
never again do so much work, unless its temperature is raised by 
the loss of temperature by some other heat. The law of the con- 
servation of energy assumes that all energy is the same in dynamic 
value, but this after all is purely an arbitrary assumption. But 
again, how are we to assume that energy is conserved when we 
lifta weight! The usual modern reply is, that it is conserved in 
some unknown way in gravitation—see Dr. Lodge passim—that 
gravitation is kinetic, and that energy is stored init. This state- 
ment is rational and consistent enough, but it is very far from 
covering the whole ground. 

It will perhaps have been gathered from what has gone before 
that I do not believe in the conservation of energy, but that is not 
quite true. I hold that, using the word in an arbitrary sense, it is 
certain that energy is conserved. That is to say, when a weight 
has to be lifted, for example, another weight must fall. ‘* What 
is gained in power is lost in speed,” and so on; but I also hold 
that the principle cannot be recognised as a general law unless the 
received definition of energy be profoundly modified. For example, 
chemistry seems to set it at defiance. It is a well-known dynamic 
axiom that no sort of change which can take place in any body or 
system of bodies can augment or diminish the energy of the 
system; that a change can only take place from without. 
This is probably true of matter as defined in dynamics. It is not 
true in chemistry. 

Let us take, for example, gunpowder. It is quite clear that the 
ae possesses no kinetic energy of any kind worth mentioning. 

n its preparation gravity has had no part, so that nothing is stored 
in gravity. We apply the tiniest spark, and instantly we have a 
tremendous explosion, an immense manifestation of energy, and 
that in a system of particles of matter, which, according to the 
dynamic definition, ought to be perfectly incapable of doing work. 

ow has energy been conserved in the powder’ Was it there 
locked up originally? How, and in what form! If I assert that 
the energy is, to all intents and purposes, created there and then, 
by what method of argument is it possible to prove that I am 
wrong! Of course I shall be told that the work done by the 
liberation of nitrogen from the potash is the precise equivalent of 
that expended originally in forcing the nitrogen to combine with 
the potash. Perhaps so, but the nitrate of potash may be thou- 
sands of years old, and I want to know where the energy has been 
stored during all these ages. It appears to me that to talk of the 
conservation of energy as a universal law, and at the same time 
to assert that energy is invariably kinetic, is to talk nonsense. 
The old-fashioned practice of using the word energy in a vague and 
smoke-concealed kind of way was quite as satisfactory as any 
attempt to define it as purely kinetic. In a word, if energy is 
rigidly defined as kinetic, then it appears clear that the law of 
the conservation of energy has no existence as a universal all-round 
truth. 

With your permission, Sir, I propose in another letter to consider 
the question from a different point of view; meanwhile, it is 
possible that some of your numerous readers may have a word to 
say on the subject. It will be seen that I am not attacking facts 
or phenomena or things, but solely definitions. The great blot on 
all scientific teaching is its vagueness. The student is asked to 
believe in he knows not what, and this is especially true of the 
fundamental bases of dynamics. It is time, I think, that the 
leaders of science met in solemn conclave and defined precisely 
what is the meaning of the words which they use daily, They 
would find, I think, that any rigorous definition of such terms as 
force, energy, attraction, action, resistance, &c., would entail im- 

rtant eallindions in the teaching of science, but the gain would 
in my opinion be great. The British Association spent much time 
in settling certain scientific units; the advantage which accrued 
was great. Why should not that body now take another step and 
settle the meaning of fundamental words ’ GURGOYLE, 

Dieppe, August 14th. 


CARNOT’S FUNCTION OF THE TEMPERATURE, 
Sir,—Wby all this trouble about Carnot’s at Is the matter 


not sufficiently simple? In the days of Rankine I was taught to 
believe that the law of the efficiency of elementary thermo-dynamic 
engines was: ‘‘ That the heat transformed into mechanical energy 
is to the whole heat received by the fluid as the range of tempera- 
ture is to the absolute temperature at which heat is received.” 
Meaning, of course, that if the range of temperature be constant 
in a set of elementary heat engines, their several efficiencies vary 
inversely as the several highest temperatures they employ. Or, 
again, that any elementary heat engine, having a range of tempe- 


rature of 1 deg., has for its efficiency the value 7 T being the 


highest absolute temperature —< in terms of those degrees 
that obtains in that engine. hen or where did Carnot so far 


stultify himself as to say that r represented the efficiency of 
heat engines without making some such previous statement as 
that the range of temperature was to be considered to be always 
ldeg., and that the engines were elementary, that is to say, 
engines in which heat is received wholly at the highest and rejected 
wholly at the lowest temperature? Such a one is Carnot’s cycle 
engine, in which the temperature of the working fiuid is lowered 
by expansion and raised by compression. Such a one also is 
Ericsson's air engine, if the regenerator be assumed to be perfect. 
Ericsson raised and lowered the temperature of his working finid 
by a regenerator, instead of doing so by compression and expan- 
sion, as did Carnot, but the areas of the working diagrams of the 
two engines under the same conditions as to temperatures, &c., 





trary way to certain phenomena? If energy is not a reality, then the 


are precisely equal, and they are the only two engines we know of 





—————— 
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that could theoretically work up to the maximum etticiency of 
1) - T2 


71 

In Carnot’s cycle engine the areas under the two adiabati. 
curves cut one another out, being equal during the expansion xe 
compression periods of the cycle, and so the area of the working 
diagram is not affected thereby ; these being the only condition, 
under which a heat engine may have other than isothermal curves 


about it, and still attain the highest possible efficiency 7 ~ fy 


T 
Furthermore, to attain this result, heat must be received w 


holly 
at the highest, and rejected wholly at the lowest temperature ”— 


No deviation is possible if the efficiency of 717? js ty 
vy 


be 
reached. 

Thus it is that Rankine is wrong in his exposition of the Stirling 
air engine, and wrong, too, in more ways than one, Stirling's 
engine, on the supposition that the strokes of the displacer piston 
take place exactly when the motor piston is at one end of its 
stroke, and that the regenerator is perfect, cannot even then ever 


have an efficiency of ™~ 72, but may approximate to it as 
closely as we please by making the ratio of the effective volume of 
the displacer to that of the working cylinder sufficiently great 
but practical difficulties will of course limit this. 5 . 

fhe last paragraph of Mr. Donaldson’s letter of May Sth jx 
utterly subversive of thermodynamical science, and practically 
every word therein is incorrect. ‘ 

The explosion engine is about the very worst that he could havo 
selected so as to get at an efficiency «f 7 ~ 72, No engine that 

1 
uses any of the intrinsic energy possessed by the operative sy). 
stance, or which is virtually the same thing, has an adiabatically 
curved area about it which is not completely neutralised by some 
other one, can attain this efficiency ; neither can any engine jn 
which the working tiuid is raised in temperature one jot or tittle 
attain it. 

The duty of the source of heat in a perfect engine using 4 
perfect aériform working fluid is to maintain the temperature of 
that fluid at the highest point 7,, while expansion is going on, and 
not to raise it from a lower temperature to 7). This latter must 
be done as Carnot proposed, by compression, or as Ericsson did, by 
regeneration. Similarly the proper function of a refrigerator js 
not to cool the working fluid from a higher temperature to 7., but 
to keep it at rt, while compression is being performed. : 

Mr. Donaldson can never have worked out the diagram of an 
explosion engine; or, to use a more scientific term, an engine in 
which the temperature of the working fluid is raised by the source 
of heat, the volume remaining constant. If he had done so he 
could scarcely have failed to see the absurdity of his statement, for 
little more than good arithmetic is quite sufficient to expose it, 
Talk about jin de siecle scientists, indeed! If this last para. 
graph of Mr. Donaldson's is a specimen of their thermodynamical 
knowledge, the sooner we get to the commencement of a new 
siecle the better. Regnault and Joule have given us practically 
all the data required to work out the theory of any heat engine ; 
and wild surmises with regard to Carnot’s rapidly increasing 
functions—thanks to Messrs, Donaldson and Co,—or the fact that 
Carnot ever existed even, cannot affect the efficiency of a thermo. 
dynamic motor in the least ; and I would warn students who are 
working out diagrams of different heat engines, as they should do 
if they wish to gain information much more valuable than the 
present-day professional stereotype, to ignore the nonsense con- 
tained in Mr. Donaldson’s letter published on May 5th, and I would 
again remind them that it will be a sheer waste of time to look for 
the maximum efficiency due to the temperatures between which 
any particular engine works, unless the conditions obtain that I have 
already referred to. 

Now Mr. Donaldson is pleased to say that the coefficient of efti- 


ciency of 7! ~ 7? is only to be got when the operative substance is 
an explosive. Will he be good enough to produce a diagram, 
theoretical only, of any such engine that has this efficiency, or 
rather, I should say, that could possibly have it 

To assist him in his efforts I would suggest the following consi- 
derable improvements over the ordinary explosion engine :— 

Suppose a pound of air at p, and 7; to be compressed isothermally 
until the pressure reaches po, let its temperature be partly raised at 
constant pressure by regeneration and partly at constant volume by 
the source of heat, so that its new temperature and pressure are 
7, and p,; next let adiabatic expansion take place until the 
temperature and pressure are T, and p;; and finally let the air be 
exhausted quietly at ps, the difference between its then tempera- 
ture of 72, and the lowest 7; being utilised to reheat the isother- 
mally compressed air in the first instance. I can assure Mr, 
Donaldson that he will not find a better type of explosion engine 
than this; but, nevertheless, if he can, by any means whatsoever, 
prove to me that it could possibly attain the theoretical maximum 
of a perfect heat engine working between the limits of temperature 
7, and 7, or 7!—7% then I will acknowledge most freely that I do 
not understand one iota about thermodynamics, and that Mr. 
Donaldson knows everything. 

For the present I am clearly constrained to remain under the 
impression that the facts are somewhat the other way about. 

St. Neots, Hunts, August 14th. AntTHony 8. Bower, 





Sir,—Mr. Donaldson's valedictory summary of the discussion on 
Carnot'’s function in your last issue requires a reply, as it violates con- 
ditions on which the discussion of a scientificsubject should be allowed 
tolapse. Animportant and admitted physical principle is declared 
by him to be ‘‘ unquestionably an utter absurdity.” I assert that 
in no instance has he advanced fact or argument to bear upon it, 
or given evidence that he understands its physical meaning, 
utility, or explanation of the fact of its acceptance by distinguished 
men, who—as I contend on inadequate grounds—have challenged 
some phrases of the language employed in its deduction. By 
means of molecular friction of matter a given amount of power can 
be wholly converted into heat, and we derive from this Joule’s law 
of their equivalence. The converse problem of conversion of heat 
into power or work offers an insuperable difficulty. We can only 
effect this to a limited but conditional extent. The definition of 
this condition is expressed by Carnot’s function, Has Mr. 
Donaldson said one word about this limitation, or anywhere shown 
these limits are other than as has been determined by Carnot’s 
reasoning ? 

We have to deal with a definite physical principle, and can do so 
independently of an indefinite jumble of differential equations, 
with which, to the confusion of themselves and others, several 
clever gentlemen have managed to envelope the problem. _ 

Thus, in reference to Carnot’s ‘ Reflexions sur Ja Puissance 
Motrice du Feu,” Paris, 1824, the late Dr. Rankine wrote :—‘‘A 
work which, notwithstanding this fallacy,* contains the first dis- 
covery of an important law, viz., that the ratio of the greatest 
possible work performed by a heat engine to the whole heat ex- 
pended is a function of the limits of temperature between which 
the engine works, and not of the nature of the substance em- 
ployed.” —Page xxx., ‘‘ Historical Sketch of Thermodynamics.” 

Professor Clausius writes : ‘‘The wide acceptation which Carnot's 
treatment of the mechanical action of heat had won for itself, 
especially after being brought by Clapeyron into an elegant 
analytical form, was unfavourable for the reception of the new 
theory—i.e., Clausius’s. It was believed that there was no alter- 
native but either to hold to the theory of Carnot and reject the 
new view-—according to which, heat must be expended to produce 





* An i charge founded upon nothing but 








proper and ung 
perversions of Carnot’s meaning, of which I have adduced proofs. 
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—— 
work—or conversely, to accept the new view and reject Carnot’s 
theory.” In my last letter, I quoted Clapeyron’s declaration, 
«Carnot’s demonstrations were founded on the absurdity of the 
supposition that work could be done without the consumption of 
heat, and that the _ impossibility of such a result might be 
accepted as a mechanical axiom.” Obviously, rejecting the ‘‘ new 
view,” was also to reject Carnot’s 25-year-old view. A 
Originality, however, was obtained for several ‘‘ new views” by 
the process of declaring Carnot’s language to mean exactly the 
opposite to that which it expressed, and an energetic ‘‘ mutual 
admiration ring” made it their object to establish that Carnot’s 
doctrine was that a production of power did not imply a consump- 
tion of heat. This was bolstered up with a little attorney logic. 
The position that heat was a definite indestructible entity, 
necessarily invariable in quantity, was alleged to be incon- 
sistent with consumption of heat, in performing work. The 
answer to this, obviously, is that you cannot have work done 
without paying for it. ork done for you with its price still 
in your pocket, would suit neither nature nor the working 
man; but, certainly, we are entitled to put the value of the 
work against a deficit of like amount in our work equiva- 
lent. In like manner, when we expend heat in doing work, this 
heat is the svJstans or definite existence underlying the phenomena 
we name ‘‘work done,” and which valued in heat would amount to 
the original invariable quantity. But those who have no notion of 
substans Other than something resembling sand or sugar, capable 
of being put into scales and weighed, are on a different platform 
from those who conceive nothing anomalous or surprising in a 
definite measurable entity heat, which is not material, yet 
undoubtedly is as real and indestructible as any form of matter. 
The question as to existences not material, however, falls to be 
fought out on other lines and places, not in THE ENGINEER. Next 
as to ‘‘the elegant analytical form” conferred to Carnot’s reason- 
ing by Clapeyron, This latter gentleman being a profound 
mathematician could cap formule with the best, some would say 
worst of them. In proof of this he has put Carnot’s factor C into 
the neat expressive yet awe-striking form, C = ae - 
ae P 


phat where Q denotes a quantity of heat giving an absolute 
»p ae 
temperature T to the operative matter, of which the pressure and 
volume are p and ¢ ; also, of course, d is the symbol of differentia- 
tion. Next we have Q = F T — C p(pv), where F T is an arbi- 
trary function of the temperature ; (p+) a special function of (p +) 
satisfying the equation: 1 = rae _dTdo 
de dp dp de 
plying an ingenious and profound mathematical process known as 
integrating a partial differential equation of the class known as a 
Jacobian. 

The value of C in the second of the foregoing equations implies 
it as multiplied by an infinite series of products of complicated 
integral functions, of which Clapeyron published a page or so as 
samples. I do not feel equal to the task of reproducing it, and 
express thankfulness to goodness that it is not at all necessary. On 
far simpler considerations Carnot saw that © was involved in 
the simple equation E = C Q (ft, — tz), where E denotes the power 
obtainable from a quantity Q of heat, which by doing work has 
the temperature of its associate matter reduced from 1‘, to ‘2. 
Applied to the data of some careful experiments, it appeared that 
( was a quantity which slowly augmented with the temperature. 
Clapeyron determined its value for a greater range than Carnot ; 
and later, Professor William Thomson determined values for the 
range of temperatures in Regnault’s classical steam researches. 

Finally, Dr. Joule observed that all values were confirmatory of 


; the whole im- 


the view that C = = a function of the absolute temperature 


which is the same for all the substances of nature. So that the 


above formula may be written (Fah. scale) E= Q J a . = 
ey 
yg 4 3. 
8 461 + ¢, 
; t,, =, : (461 4- ¢,) — (461 + ¢,) 
Now, .! 2 y be writt 1 2, 
OW) 46) + t, may be written 461 + 1, 


The difference of two quantities of a like kind divided by the 
greater, which means nothing but a numerical fraction, necessarily 
less than unity. Denote this by 7, then E = f QJ, expressing the 
fraction of the heat Q or of the power Q J ; which, under the cir- 
cumstances, it is possible to convert into work done, This is a 
great physical truth, not a mathematically cooked chimera, 

Glasgow, August 15th, ROBERT MANSEL, 


THE BACTERIOLOGICAL PURIFICATION OF SEWAGE. 


Sir,—As your leading article on the above subject in the current 
issue of the THE ENGINEER apparently assumes the Scott- 
Moncrief method of filtration is something new, perhaps you will 
permit space to show that others are working the same field of 
research. Several years ago I carried out similar experiments, 
attended with similar results to those described at Ashstead, 
especially so as regards sludge, and the fact led to consideration of 
means to obtain a similar effect without the objectionable features 
to which you, Sir, refer. 

The considerations named, coupled with the fact that certain 
forms of matter are not apparently subject to ‘‘subsidence natural,” 
except in presence of air in excess, led me to adopt the following 
method of obtaining the desired result :—The apparatus employed 
consists merely of a combination of syphons, through which the 
sewage circulates under a pressure of air; during the process, 
acidity is neutralised by a method I adopted, experimentally, as 
far back as 1886, and since then, in one form or another, generally 
adopted for a like purpose for impure water supplies in Yorkshire. 
The process of purification is completed by a similar method of 
coke filtration to that described at Ashstead, except that in this 
case it is effected under a pressure of air; under the conditions 
named, sludge collection has gone on continuously for twenty-six 
days, with but little smell attending its discharge from the 
apparatus into the open air, showing that bacteriological purifica- 
tion may be carried out under conditions obviating the possibility 
of nuisance arising from the operations. 

The average purification effected under the conditions described 
was 77 per cent. organic matter, and 88 per cent. ammonia 
organic, and as no form of chemical precipitation is employed in 
the process, the amount of sludge is exceeding small compared 
with that resulting from methods in use. Besides this, in the process 
described, the sewage mattersnaturally divide themselves into three 
separate deposits, the first consisting of road detritus. Is it, Sir, 
too much to hope that in these separate deposits, differing as they 
do in composition, we may find the means of utilising at least a 
part of the products of sewage as some return for the cost. But 
even assuming this to be impossible—though, if space permitted, I 
could give some evidence to the contrary—the fact remains that 
natural or bacteriological purification of sewage may be carried out 
without nuisance and at very slight cost, which at once opens up 
the practical ibility of reducing cost still further by combining 
the process of sewage disposal with some other municipal process, 
offering a means for the utilisation of fuel labour, &c., for a 
double purpose, Fortunately we have such a process in electric 
lighting, which, equally with sewage disposal, demands a reduc- 
tion in cost. 

Sir, in electric supply we have all the requisite plant, machinery, 
labour, &c., for carrying out sewage disposal when not required 
for lighting purposes ; consequently, a combination and adaptation 
of the two processes for the general requirements of both for 
inland and sea board towns, cannot fail to lead to a large reduc- 
tion of the cost now entailed upon local authorities for sewage 





+ I believe to commemorate an eminent mathematician who probably 
addled himself in an heroic effort to discover how to do it. 





disposal, which properly adjusted, means also a reduced cost for 
electric supply. Take the case of London for example. Here, Sir, 


you have a working cost of, say, £150,000 per annum for treating | 


the sewage alone; whereas, under the combined system, the 
County Council would have practically the whole of this large sum 
to invest in “ fuel, labour, and capital charges” for electric light- 
ing for the City of London, HILt-HARTLAND, 
728, Grimesthorpe-road, Sheffield, 
August 15th, 


THERMODYNAMICS. 


Sin,—Mr. Cowell and myself seem to be troubled with the same | 


difficulty—inability to understand each other's letters. Surely 
Mr. Cowell cannot seriously mean that he needs proof that expan- 
sion and contraction of substances accompany increments and 
decrements of temperature, so long as the substances retain the 
same physical shape, or that increments and decrements of tem- 
pases are caused by the addition or subtraction of heat. If the 
vodies expand or contract, the molecules of which they are com- 
posed must expand or contract also, This expansion or contraction 
must always be accompanied by molecular motion in space, but 
not necessarily by alteration of the points of contact of contiguous 
molecules, sv that molecular motion does not always cause mole- 
cular friction. For instance, if the surface of water contained in 
a cylindrical vessel is uniformly heated, the heat is transmitted 
downwards, and the increment of temperature causes the surface 
to rise, but the molecules do not pass each other. If the heat is 
applied at the bottom of the vessel the molecules keep rising from 
the bottom and descending from the surface. After the removal 
of the heating agent this molecular agitation continues until every 
molecule has attained the same temperature, and there is then 
absolute quiescence if the water is, after the removal of the heating 
agent, surrounded by an adiabatic medium. When heat is 
abstracted exactly the reverse takes place. In whatever way 
expansion or contraction is produced by the addition or subtraction 
of heat, work is done by the operative substance upon the sur- 
rounding medium during expansion and by the surrounding 
medium upon the operative substance during contraction. The 
exact expression for the common temperature, T, after a state of 
atic, molecular quiescence has been attained, would therefore 
_ 

rp 1.1 fy + 8g Me to + W - WI 
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in which W represents the internal work done upon the body which 
suffers contraction, and W! the external work done by the body 
which is expanded. The value of W — W! compared with that of 
the other elements, is in most’cases inappreciable, and in many 
zero ; for instance, when both bodies have the same mass and are 
composed of the same substance. 

Mr. Cowell bas strangely misinterpreted the object to be attained, 
by surrounding the two bodies by a perfectly adiabatic medium. 
The object is to prevent—not cause—changes of temperature other 
than those caused by the interchange of heat between the two 
bodies, In describing the conditions of the problem, I ought to have 
stated that the two bodies had, befere contact took place, been 
surrounded by the perfectly adiabatic medium a sufficient length 
of time to admit of the conversion into heat of any ¢is civa which 
either body may have possessed. 

Whatever may be the relation between the temperature and 
pressure of two gases, it is found that when brought into contact 
—even when separated by a porous diaphragm—intermixture 
always takes place. The work thus done must be accompanied by 
a fall in temperature corresponding to the molecular vis ¢ira gene- 
rated. When the intermixture is complete and the whole of the 
molecular ¢/s ¢ira has been converted into heat, the common 
temperature will have the value given by equation A, if the gases 
before and during contact are surrounded by an adiabatic medium, 

August 8th. WILLIAM DoNALDSON, 
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FRICTION WHEELS. 


Sir,—In reply to ‘‘ N.’s” letter in your issue of yesterday's date, 
I will endeavour to explain the correctness of the formula in 
question, 

The figures 1, 2, and 3 show sections through different forms of 
friction wheels at their point, or rather lines of contact. In the case 











of Fig. 1, we have @ = m = 180deg., substituting in the equation 
P=2Q ( sin |. + # cos pe given in my previous letter of the 
21st ultimo, we get P = 2 Q, or Q = # 
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But 2 Q wu = T, the 


tangential force .*.. 2Q = —; substituting we have P = 2Q= 









wy); WY 


Z 










Z 


SQG 


Yyy 
YW 


Uff 
YJ 






yyy 
VM 


Wa 





WW, 


] 


FIC.3 


; this agrees with ‘‘N.’s” value for this form of wheel section | 
u 


given in the commencement of bis letter for this week. In Fig. 2 


| Again, let 9 = 60deg. .. 


{ 


| == 45 deg., in the above equation we get P = 2Q ( - +- 1 ) 


v2 
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but Q == sin. = in 45deg. = = ps 

Faget Ere a" sam 
: = 30deg. Substituting the values 
for this angle in the above equation, we have P = 2% Q 

1 , V3 b = P . 6 a Pe P 

(2 oe .) cites Vek Yat be tae” 
We thus see that the value of P does not only depend upon the 
' trigonometrical values of the angle : ; but that Q is also dependent 
upon it, being maximum when 6 = 180deg.=, and gradually 
decreasing as the angle @ diminishes, until @ = 0 or zero, which 1s 
the case in Fig. 3. We have in this case on substituting in — 


above equation P = 2Q (0+ 1 x nw) =2Q 4; or, since 2Q = —- 
uw 


T, = T, as stated by ‘‘N.” But we must proceed a step 
B. 

» 
further : for, since in each case Q = ; sin . " 
where 6 = 0, Q= 4 x 0=0.:.T=0, and therefore P= 0, 


which it should be, as stated by ‘‘N.” It is quite evident that in 
this particular case, if the top and bottom surfaces of the grooves 
(a a) and ( }) are not in contact, that the vertical re-action Q is 
zero, and also therefore ¢ Q = zero. Directly, however, that the 
surfaces top and bottom of the grooves (« a) and (//) come into 
contact, this particular case resolves itself into that of Fig. 1, 


where P = 2 Q or Q = : 


London, August 12th. 


P= 


we have in this case, 


, as already demonstrated. 


Epwarp J. M. Davies, 





THE INVENTOR OF GUTTA-PERCHA COVERED WIRE. 

Sir,—The letter from Mr. A. Siemens in your issue of 21st 
July puts the facts at issue in a wrong and uncertain light, as the 
impartial reader of the correspondence will perceive. But the 
astcunding piece of information that the patents mentioned by 
me ‘‘ have nothing whatever to do with the use of gutta-percha 
for insulating wires,” certainly demands correction. The facts are 
these :— 

In 1845 Mr. Danchell applied for a Prussian patent for covering 
wire with gutta-percha, and made a machine which he worked 
before the Prussian Patent Commission, of which Mr. E. W. 
Siemens was then a member. On the 22nd February, 1846, 
Bewley filed, and thus published his British patent specification, 
No. 10,825, which clearly describes a machine for making gutta- 
percha tubing, and for covering tubing with gutta-percha, and 
which obviously can be used also for covering wire therewith. 
On the 27th October, 1848, Barlow and Foster filed and published 
their British patent specitication, No. 12,136, which describes and 
illustrates a machine for covering and insulating ‘‘ telegraph 
wires.” On the 3rd March, 1849, Ricardo filed and published his 
patent specification, No. 12,262, wherein is described the manu- 
facture of ‘‘covering and insulating several telegraph wires” at 
the same time with gutta-percha. On the 23rd October, 1850, 
Mr. E. W. Siemens filed and published his patent specification, 
No. 13,062, wherein is loonie and shown a machine, professedly 
an improved one—being in fact an improvement on Bewley’s 
aforesaid machine—for covering telegraph wire with gutta-percha. 

I challenged Mr. A. Siemens to produce proof of Mr. E. W. 
Siemens having made a machine for covering wire with gutta- 
percha before 1847, in which year Mr. E. W. Siemens is stated to 
have done something in this connection, but no reply is forth- 
coming, but merely the vague assertion that he has claimed to be 
the first to suggest the use of gutta-percha for insulating wire. A 
suggestion is no invention. ELLEN HAHN DANCHELL. 

August 14th. 





LIFEBOAT SATURDAY. 

Sir,—In view of the approach of the third Lifeboat Saturday in 
Lancashire, it is gratifying to notice the letters which have recently 
appeared, all tending to show that a constantly 
increasing interest is being taken in this justly 
popular movement. As one who has been con- 
nected with its initiation and feels proud of 
its noble purpose, I sincerely trust that the 
able letters which have been published will 
serve as a stimulus to all who take a pride in 
the brave fellows who are ever ready in the hour 
of danger to carry succour to those in peril on 
the sea. 

The experience of every one who has taken an 
active part in the work of Lifeboat Saturday 
amply proves that it is a thoroughly popular 
movement with the masses, and I earnestly 
advocate its universal adoption. Many a poor 
fellow has eagerly proffered his mite, and quite 
a large sum of money has been raised in this 
way, which would never have been obtained 
had the opportunity not been given by means of 
Lifeboat Saturday to those who can afford a 
little, but hitherto have never had the claims 
of this great Institution brought prominently 
before them. Lest the initiation of such a move- 
ment should appear too formidable a task, let me 

state that although many influential citizens and public men have 
given their countenance to the undertal:ing, the work—and all who 
have enlisted under our leader's flag have had to work—has been 
to a great extent done by energetic young fellows who have con- 
fessedly felt honoured in labouring for such a noble cause. Full 
particulars of how Lifeboat Saturday was originated and organised 
have been forwarded to all the chief magistrates cf every city and 
town throughout the country. I admit that the demands on the 
time of our public men are ever increasing, but surely if they can- 
not give time they can lend their influence and encouragement, and 
if the young men in all places where Lifeboat Saturday has not yet 
been taken up will follow the example which has been set them, an 
enthusiastic leader such as we have had to encourage and guide us, 
and whose influence has extended far beyond the centre with 
which I am connected, will soon be found. I am quite sure that if 

a deputation waited upon the Mayor of any city or town through- 

out the country, they would receive as hearty a welcome as, to their 

credit be it said, has already been accorded by all chief magistrates 
| where Lifeboat Saturday has been established. Those who, like 

myself, have had the — of being associated with the initia- 

tion of this movement will, I feel certain, look back upon the part 
| they have played not only with pleasure, but also with the greatest 

satisfaction that they have done something towards the mainten- 

ance of the noblest volunteer service in the world. 

J. H. ASPINALL, 
Member of the Manchester Executive. 
Manchester, August 14th. 


THE LOCOMOTIVE QUESTION IN NEW SOUTH WALES. 
Sir,—I have read a letter from ‘‘ An Indian Engineer,” in THE 


6 is something between * = 180 deg. and 0, or zero. The vertical | pyoieer of July 28th, and quite agree with him that in the year 


reaction Q for each side of the groove would be equal to = sin 5 


| he visited the colonies, namely 1883, the railway systems were in 


| a very bad state, being managed politically. But if ‘An Indian 


Now in this form of section there is a certain amount of wedge | Engineer” were to visit the colonies on now, he would find 


action, the grooves sliding slightly in the plane of sction, causing | things very different in New South 
a frictional resistance on each surface equal to »Q. Let @= 


i = 90deg. Substituting the values of this angle, or rather 3 | 


2 


a 
ales; in fact, he would 
scarcely recognise the railways in this colony asthe same. In 1883 

| they were in a thoroughly rotten state, but ever since Mr. Eddy 
| came out to take charge they have been improving by leaps and 
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bounds. For instance, the permanent way on the more important 
parts has been reballasted, relaid with new sleepers—of ironbark 
timber—and steel rails of a heavier type. The standard rail of the 
colony now is a steel T rail of 80 1b. weight, and this makes the 
running much steadier. Then, again, the rolling stock has been 
greatly improved, the new vestibule cars used on the Melbourne 
expresses as far as Albany —the Border—being especially fine, 
their six wheel bogies and great length making them very steady. 
The new eight and ten-ton goods trucks are also very good. All the 
trucks in New South Wales, old and new, are fitted with spring 
buffers, a great improvement on the English plan. The engines 
also are very different, the new ones being of a heavier and much 
more powerful type, which enables the heavy trains to be worked 
with one engine instead of two as in the old time, which shows to 
advantage in the working expenses. The new Baldwin engines 
weigh 92 tons 10 ewt, and the latest heavy engines built by Beyer, 
Peacock, and Co. about 90 tons; there are also many other new 
engines of less weight, notably the tank engines for suburban 
traffic. And, lastly, the greatest improvement is the quadrupling 
of the line to Homebush, which is just about completed, as before 
both the fast and suburban trains, as well as goods, had to be run 
into Sydney on two sets of lines, causing great detention of traftic. 
The stations on this section have all been rebuilt. The trains all 
over the colony have been greatly accelerated, especially the 
expresses to Melbourne and Brisbane, which are now really good 
trains, and all this is due to the good management and untiring 
energy of Mr. Eddy. I trust you will find space for this some- 
what long letter, as I take a keen interest in all railway matters, 
and have closely observed the working of those in New South 
Wales for many years past. 
Constitutional Club, London, 
August 11th. 


Percy CALDECOTT. 


AN INTERESTING RELIc. 


boilers, that a boiler made at least sixty-three years since has an 
historical interest. I enclose a tracing taken from ‘‘ Gordon's 
Locomotion,” a book published in 1832, of Gurney’s water-tube 
boiler as used in his steam carriages about 1830. 

It consisted of two horizontal tubes about 3ft. 3in long, and 











“HALF PLAN 


Sin. or 9in. in diameter. These were connected by > 
lower part of these tubes forming the grate. 


tubes, the 
g No vertical circu- 
lating pipes connected the horizontal tubes ; above was a larger tube 
which was the reservoir of steam; the water-line appears to have 


Doubtless this boiler was a 
but it can hardly have been 
JoHN Henry KNIGHT. 


been a few inches up this larger tube. 
very rapid steam producer, 
economical in fuel. 

Barfield, Farnham, August 4th. 





MANCHESTER SHIP CANAL, 


Sir,—In referring to the contract for the new docks at Ports- 
mouth in your last issue, under some misapprehension you mention 
Messrs. Price and Co. as contractors for the Manchester Ship 
Canal. 

The original contractor for these works was the late Mr. T. A. 


which, considered in relation to the salt removed, contirmed this 
theory. An abandoned cavity at Nancy having been pemees dry 
was entered, and found to be of the shape indicated. It is obvious 
that the funnel shape of the cavity is an important matter, and an 
unfortunate one, for pumping, because it removes support from 
the neighbourhood of the tubes, where it is most needed ; and heavy 
falls of marl and rock occur, which break the tubes, no matter 
how strong they are, although light falls may be resisted and 
are known only by the discoloration of the brine. Half-inch steel 
lining tubes are used ; and with this thickness the worst bent and 
broken tubes after a fall have, with great strain and difficulty, been 
so far straightened as to be got out by a steady pull with two 50- 
ton jacks ; but in a well with jin. steel tubes the bend was such 
that withdrawal was impossible, and the well had to be abandoned. 
After a fall, weak brine or water is obtained ; the invaluable rig is 
detached from the pumping gear, and is used to withdraw the 
tubes above the break, generally leaving from 60ft. to 100ft. in the 
well. The tools are then strung up, and an attempt is made to 
drill down by the side of the old tubes and to put fresh tubes in. 
This operation is often attended with endless perplexities and 
difficulties ; nevertheless wells have been repaired in this way 
many times. Tools are often lost in this cleaning-out process ; in 
one instance a string of tools, cable and all, went down a eavity, 
and remain there ; and yet the well is working still. The number 
of wells which have been pumped and afterwards abandoned for 
various reasons is believed not to exceed ten. 

Vield and strength of brine.—Wells vary considerably, both in 
yield and in strength of brine. This may be due to the existence 
of earthy matter, which may cover the salt with a coating of mud, 
and thus check solution: or it may be due to defective couplings 
or tubes, which would permit dilution of the brine by the entrance 
of water into the pump tubes from the annular space surrounding 





them. A well pumping ten hours per day, and yielding 200 tons 
of salt in brine per week, would be considered doing good work. 


| Suiface subsidence.—The question of possible subsidence of the 
Sik,—So much is in the present day being done with water-tube | 





Walker, and since his death the works, which are not being carried 
out by the company, have been carried out by Mr. C. J. Wills at | 
the Manchester end and by myself at the lower end. 
JOHN JACKSON, 
Contractor's Office, Wilderspool, Warrington, 
August 15tb. 





THE ANALYSIS OF ENGINE TESTs. 


Sin,— Mr. Cummins’ style is in some respects confused and con- 
fusing. I have read with great care,and I hope some profit, the 
various letters he has written to THE ENGINEER, but I am still in 
donbt on one point. Does Mr. Cummins mean to say that no 
matter what the range of expansion, 17 per cent. of all the steam | 
entering the cylinder will be liquefied in the performance of work? 
If he does not, will he tell us in a few clear words what he does 
mean! I do not ask for proof or demonstration of any kind, but | 
simply for a definite and precise enunciation of what he means. 

Birmingham, August 4th. FLox. 








THE MIDDLESBROUGH SALT INDUSTRY.* 


(Concluded from page 156) 





Pumping of brine.—As soon as the well is bored, the pump tubes | 
in place, and the pump rods attached, the small cavity occupied by | 
the well in the salt bed will be filled with fully saturated brine; and 
the pump being started at the normal speed of twelve to fourteen 
strokes per minute, the first discharge will be water, until the 
brine, passing up the suction pipe, appears in a muddy stream. It 
quickly clears, and as quickly becomes weak, through the exhaus- 
tion of the contents of the cavity which is as yet small. Water is 
found in the sandstone within 20ft. of the surface, and, standing in 
the annular space, balances the column of brine so far as the differ- 
ence in their specific gravity permits. A column of water 1200ft. 
supports one of brine having a height of nearly 1000ft.; the pump 
therefore has really to lift the brine only about 200ft. A new well, 
if working properly, increases daily in yield as the cavity in the 
salt bed becomes enlarged throngh the removal of the salt, and 
thereby presents a larger area of salt surface for solution. Owing 
to its greater specific gravity, the strongest brine is always found 
at the bottom of the well; and if the pumping is considerable, 
brine of decreasing strength, or even fresh water, will occupy the 
upper part of the cavity. The solvent power of the water of 
course steadily becomes less as full saturation is approached, until 
it ceases altogether. The result is that more salt is removed from 
the top of the bed than from lower down ; and thus the shape of 
the cavity should become that of a flat funnel or shallow inverted 
cone, depending somewhat on how the well is pumped, whether so 
fast as to yield weak brine or not. This has proved to he what 
really happens. Wells bored at from forty to sixty yards distance 
from old wells have found the cavity already formed and of a depth 








, Paper read at the meeting of the Institution of Mechanical Engineers 
by Mr. Richard Grigg. 





surface has naturally excited a good deal of interest in Middles- 
brough. In Cheshire the flooding of old rock-salt mines and the 
subsequent pumping, as well as the removal of the mineral from 
the course of the ‘“‘ runs,” have led to serious subsidence, and to 
extraordinary behaviour on the part of houses, roads, streams, 
and bridges; but at Middlesbrough the depth of the salt bed is so 
much greater, and the character of the strata so.different, that it 
does not’ follow the same results will occur. It is believed that 
great arches will form themselves over the funnel-shaped cavities 
in the rock salt, from point to point of support ; or that the inter- 
stices left by broken masses of fallen rock will equal the bulk of 
salt removed, and will so support the surface. On the other hand 
it is the opinion of experienced persons in Cheshire that subsidence 


| will ultimately take place ; and to this result the experience of 


mining engineers seems to point. All that can so far be said with 
certainty is that no sign of subsidence has yet shown itself. : 

Filtration and evaporation of brine.—On reaching the surface 
the brine is conveyed in pipes to a filter bed, constructed on the 
pattern of ordinary waterworks sand filters. These act well, and 
pass a clear bright brine to the reservoir, whence it is pumped to 
the pans for evay oration. Notwithstanding the fact that endless 
efforts have been made to improve the method of evaporation, 
and that a large number of plans have been devised for this 
purpose, yet to-day, just as 1800 years ago, open pans are used, 
having heat passed under them. The only difference is that the 
Romans ol pans made of lead, and not more than a few feet 
square, while to-day much larger pans made of steel and iron are 
employed. The ordinary size of common salt pans is 60ft. by 24ft. 
by 14ft. deep. The pans are set upon longitudinal walls, which 
form flues to convey the products of combustion from fire-places 
at one end of the pan to the chimney at the other. As the water 
is driven off by evaporation, the salt crystals form on the surface 
of the brine, and gradually sink to the bottom ; they are drawn 
by rakes to the side of the pan, and lifted out and deposited upon 
decks or ‘‘ hurdles,” from which the adhering brine drains back 
into the pans. 

Sa/t.—Fine salt is obtained from salt which is boiled, the fine- 
ness of grain depending upon the temperature at which the brine 
is evaporated. The higher the temperature, the finer the grain; 
the lower the temperature, the larger the crystals. Block salt or 
‘*squares” are obtained by drawing off boiled salt at short intervals 
into moulds. The squares are afterwards dried by surplus heat 
from the pans. Table and dairy salt are obtained by grinding 
squares. Common salt is drawn every other day from brine kept 
at about 190 deg. Fah. Fishery is drawn every seven or fourteen 
days, according to grain, from brine kept at about 100 deg. All 
these processes are very simple, yet the salt manufacturer is not 
without his difficulties and perplexities, and a certain degree of 
skill and good management is essential to the successful prosecu- 
tion of this, as of every other industry. 








A TROLLEY-DRIVEN (overhead electric wire) boat system 
is proposed for the Grand Canyon of the Colorado. According to 
a California press item, a party is now investigating the feasibility 


| of driving small boats by this system through the Black Canyon 
j and other scenic points in connection with Santa Fe railway 
| interests. 


The power could be generated by water power. The 
main feature of the scheme, however, is said to be to use the 
surplus power for pumping water to a height sufficient to irrigate 


| vast tracts of rich mesa land, which, Engineering Nems says, only 


need water to make them exceedingly well adapted for the culti- 


| vation of early fruit. 


THE agreement between the French and Tunisian 


| Governments and the Bone-Guelma Company for the development 


of the railway system of Tunis to the extent of 1554 miles, with a 
gauge of 3ft. 3zin., stipulating that, although the railways are to 
be constructed at the cost of the Tunisian Government, the 
company is to make any necessary advances of sums which the 
former might be unable to provide during the first years of the 





| undertaking, has been laid before the French Chambers, and there 


is every prospect of the project being carried out. The projected 
lines are:—Tunis to Susa, 7/4 Zaghonan, Bouficha, and Enfidaville, 
with a branch line throngh the Fahs Plain. Susa to Kairwan, 
starting from a junction on the above-mentioned line at Kalaa 
Kebira, and passing by Kroussiah and the camp of Sidi-el-Hani. 
Susa to Moknine, 774 Msaken, with eventual prolongation to Sfax. 
3ranch line, on the Tunis-Susa Railroad, to Nabeul, passing by 
Mornag, Khanguet, Grombalia, and Hammamet. Prolongation of 
the Tunis-Hammam-el-lif line to Menzel-Bou-Zelfa, and passing by 
Fondouk, Djedid, and Soliman, with eventual prolongation to 
Kelibia (Galippia). The cost of these lines, with the exception of 
that from Zaghouan to Susa—£2900 per mile—has been estimated 
at £3347 2s. 6d. per mile. The cost of the first two lines, 
including the conversion of the Tunis-Hammam-el-lif line from a 
wider to a 3ft. 32in. gauge, has been estimated at £439,383. The 
capital of the other lines will be fixed by agreement when the 
schemes have been definitely approved. The time fixed for com- 
pletion of these lines is five years from the approval of the 
agreement, but the Tunisian Government may delay the construc- 
tion of some of the branch lines if it considers necessary to lessen 
the expense of the undertaking. The work of constructing 
the railway connecting Bizerta with Tunis, by a branch from the 
station of Djedeida on the Medjerda main line, traversing the 
fertile plains of Mateur, and skirting the western shores of Lake 
Biverta, up to the quays of the new port, is being rapidly pushed 
forward by La Société des Batignolles on behalf of the Béne- 
Guelma Railway Company. The cost of completion is £224,000 
and the time limited to two years. The new port will probably be 
opened to navigation about the same time. After opening, all 


losses in the management of this line will be borne by the Béne 
Guelma Company, and any surplus employed towards the reim- 
tursement of deficiencies, with interest at 4°6 per cent. 


a, 


THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron and steelmasters of this district are commenting y 

: : . : pon 
the action taken by the colliery proprietors in the Pelsall district 
in permitting 3000 to return to work on Wednesday at the old rate 
of wages. It will be convenient by increasing the amount of fy} 
available in this district, but it is a concession to the men which 
will have a tendency to strengthen the hands of the Nationa) 

Miners’ Federation, and in this way cause in the long run a cop. 

tinuance of the high fuel prices which iron and steelmasters hayg 

of late found to be so burdensome. Some 8000 men resumed work 
on Wednesday at the old rate of wages. There are 5000 ten 
employed in the Pelsall district, of whom 30 per cent. received 
notice of reduction and 70 per cent. did not. The latter, however 
took action on their own account, and came out on strike in sup. 
port of their colleagues, The coalowners, replying to the criticigy, 
of the iron and steelmasters, point out that an abundant supply of 
fuel at reasonable rates near at hand will be an immediate adyap. 

tage to the iron and steel and general manufacturing trades, A, 

to the ultimate effect in assisting the miners and thus keeping up 

- [AR » 2: ; , 2 , ; 
coal prices, the Pelsall colliery owners say that if coal was perma. 
nently reduced in price the ironmasters would be no better off 
since the reduction would, they urge, bring out no more orders for 
iron, and the ironmasters would have to give away to consumers 
all the advantage which they would seture from low fuel rates, 
These opinions iron and steelmasters, however, wholly disagreo 
with. 

Staffordshire pigs are still quoted 37s. 6d. for common, 43s, ty 
15s. for part mines, 57s. 6d. to 60s, for hot-air all mines, and 100s. 
for cold air. Midland pigs continue scarce and expensive ; apd 
only small supplies are on offer, the make being restricted oy 
account of the difliculty experienced in obtaining adequate coke 
supplies. Northamptons and Derbyshires are nominally 44s. and 
45s., and Lincolns about 40s. 

This coke trouble is becoming more serious as the coal strike pro 
gresses. One result of the strike has been largely to increase thy 
demand for gas coke on the part of various manufacturers who 
have been in the habit of using “hard” or ‘“‘oven” coke, mack 
from slack at the pit mouths, or coke obtained from carbonisiny 
work. Hand coke rose in price by 4s, or 5s. before the strike had 
been long in progress, and now that most of the coke ovens hay 
been closed, hard coke is diffieult to obtain. The carbonising works 
have also advanced their prices, and consumers have been en 
deavouring to fall back on supplies of Birmingham Corporation gas 
coke, The gas department of the Birmingham Corporation bas had 
far more inquiries than they could satisfy. Unfortunately for con 
sumers, the supplies of coke at the present time of the year are lov, 
The Corporation make was indeed nearly all sold under contracts 
in March last, the remainder being reserved for regular purchasers 
in the city and district. When August opened, the Corporation 
had only about 1000 tons of coke stocks at their works, as against 
about 10,000 tons last year. They could have sold from 5000 to 
10,000 tons of coke additional this month had they this amount 
available. 

At the finished iron works operations are not proceeding very 
regularly. The great heat interferes with work, and especially at 
the potting furnaces. The foreign demand for manufactured 
iron keeps up pretty well. Bar, angle, bolt, and rod iron is being 
shipped to China and Japan more freely than for a considerab| 
time past. The home demand is moderately good for these descrip- 
tions. Marked bars continue £7 10s.; pees Sr sorts, £6 to £6 10s,; 
and common, £5 12s, 6d. Galvanised sheets are in improved 
demand on home account for a variety of industries. Makers 
report well of the Cape and South American demand. The pric 
averages about £11. Shipments both of plain sheets and of hoops 
have iately been heavy to the United States, and also to Egypt, 
but the Spanish demand isslow. The home call for these descrip- 
tions is moderate. Plain sheets are £7 for singles, £7 5s. for 
doubles, and £8 for trebles. Hoops are quoted about £6 5s. The 
L.W.R.O. bars are £8 2s. 6d. for ordinary, £9 10s. for best, £11 
double best, and £13 treble best. The Hurst descriptions are £7 
for ordinary, £8 second-class quality, and £9 10s, third. 

The annual report lately issued by the Birmingham Central 
Tramways Company is an agreeable surprise. A net profit is 
shown of over £24,000, and thissum, with £14,000 brought forward 
from last year, allows of the distribution of a dividend of 24 per 
cent, on the ordinary shares, after paying the full 5 per cent. upon 
the guaranteed stock. The total profits represent a dividend of 
nearly 4 per cent., but instead of distributing this full amount, the 
directors prefer to place £20,000 to reserve, which will then stand 
at £71,000. This is a step eminently judicious. The improvement 
in the position of the company appears to be due to two healthy 
causes, namely, increase of traffic, and reduction of working ex- 
penses. The total earnings of the steam trams amounted to £81,679, 
against an expenditure of £57,332; of the cable department to 
£33,892, against an expenditure of £16,878 ; and on the electric 
department to £9622, against an outgoing of £9721. In addition 
to this, there was the expenditure on the horse trams and the 
omnibus lines. The subscribed capital of the company amounts to 
no less than £631,000, and the her andr meeting of shareholders 
is likely to be an epoch-making period in the history of the 
company, 

Waterworks engineers note with interest that the South 
Staffordshire Waterworks Company have made a profit on the 
last half-year, after providing for interest on preference and debe: 
ture stock, of £18,356, and the directors propose to pay an ordinary 
dividend at the rate of £5 10s. per cent. per annum for the six 
months. The gross amount of water-rates for the half-year was 
£40,186, against £39,028 in the corresponding period of last year. 

The engineering trades are tolerably well occupied both on home 
and foreign account, and the same may be said of the heavy iron 
founders. At the same time there are several cases in which 
operations are hampered by the fuel position, more particularly in 
instances where ironfounders find it difficult to secure sufficient 
supplies of pig iron for their requirements of the particular sorts 
which they desire. Several orders for heavy chilled rolls have 
lately been completed, and some of the tube-making firms continue 
well engaged upon steel tubes of large dimensions for compressed 
air and other purposes. Makers of gasholders and of gas-making 
apparatus pol ei, «m report the season opening in a fairly satisfac- 
tory manner. One or two large Government contracts are in han« 
in the district for anchors and heavy chains. The railway carriage 
and wagon-building firms continue busy. 

The condition of the Severn improvement works was found to be 
in every respect satisfactory, when a day or two ago the com- 
missioners made their annual inspection. On the way down the 
river the locks at Lincombe, Holt, and Bevere, which had been 
enlarged under the scheme, were inspected. At Worcester, the 
new dock at Diglis was inspected. his is now approachirg com- 
pletion, the whole of the necessary excavations having been made, 
the swing bridge placed in position, the entrance and quay 
cemented, and the dock wall built. The docks and weir at the 
Upper Lode at Tewkesbury came in for a share of attention ; and 
subsequently, also, those at Malsmore and Llanthony near 
Gloucester. The journey ended at Gloucester quay. In the 
course of proceedings en route, satisfactory comment was made 
upon the solid condition of all the locks—‘ fit,” said one speaker, 
‘*to last for centuries ;’ and the hope was expressed that there 
would soon be speedy communication well inland to Birmingham 
and Wolverhampton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 





Manchester.—The probabilities with regard to fublecamaplics 5 just 
now dominaté the outlook’ in’ the iron“and engineering trades of 
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this district. So far the stoppage of the pits has not produced any 
very disastrous results, supplies of fuel being still obtainable at 
what may be regarded as reasonable prices, considering the wide 
ea over which the cessation of work extends ; but the not at all 
aeyikely contingency that it may go on for the next month or six 
jr ‘vives the really serious aspect to the position, Already the 
pace cost of fuel is tending towards a gradual shrinkage of 
pperationS, and this must necessarily go on to a still greater extent, 
de longer the resumption of work at the collieries is delayed. The 
veperal feeling is, that both sides have taken up an untenable 
Position. On the one hand, it is urged that the colliery 
Fnett, however much they may have felt that the reduction in 
wages Was demanded by the present state of trade, and the 
jower rate of wages in other districts, should not have 
attempted to enforce it all at once to the full extent. On 
the other hand, the representatives of the miners have taken 
up a false position, by not only ostentatiously declining to 
recognise any necessity whatever for the least reduction in wages, 
put refusing to submit the question to arbitration, Although both 
cides still show a determination to hold on to the position they 
have taken up from the first, it is evident that some compromise 
will have to be arrived at for bringing about any settlement that 
can be at all of a permanent character ; the most reasonable course 
would seem to be, that the colliery owners should consent, in the 
first place, to a small reduction of 5 to 10 per cent. on the present 
rate of wages, with the understanding that further reductions 
should be considered at subsequent stated periods, and regulated 
by any improvement or otherwise in the state of trade. If some 
such compromise as the above had been suggested at first, it is 
probable that the present very general cessation of work might 
have been averted, 

There was again less than an average attendance on Tuesday’s 
Mancl.ester iron market, and business all through continues ex- 
tremely slow. With most of the Lincolnshire and Derbyshire 
furnaces damped down, owing to the stoppage of coal supplies, 
the one or two local and district pig iron makers who are still in 
the market are, of course, able to secure what business there is 
offering, and some moderate lines have been booked. As these 
mikers are only keeping their furnaces going with higher-priced 
fuel, they are naturally holding ont for some corresponding 
advance in the price of iron to cover the increased cost of produc- 
tion; but although the orders they are just now getting are being 
booked at rather better prices, there is a disinclination generally 
oi the part of buyers and consumers to follow any ae upward 
wovement in the market, and the advanced prices only tend to 
still further check business. What is being done in pig iron is still 
chiefly confined to foundry qualities, and Lancashire makers have 
been able to sell at prices on the basis of 44s. 6d. to 45s., less 24, 
delivered equal to ase thee og whilst in Lincolnshire fair quan- 
tities have been sold at 41s, 6d, to 42s.; and in Derbyshire occasional 
small parcels at about 47s. to 48s., net cash, delivered Manchester. 
Forge qualities, however, still meet with only a very limited 
inquiry, and for these prices remain unchanged, Lancashire 
averaging about 43s., less 24, and Lincolnshire about 40s, net cash, 
delivered Manchester. With regard to outside brands of firing 
here, which are not directly affected by the coal stoppage, prices, 
if anything, are perhaps not quite so firm, owing to the recent 
weakening tendency in warrants, but in makers’ quotations there 
is no material change, good foundry Middlesbrough averaging 
44s, 4d., with ordinary truck iron quoted at 43s. 10d. net cash, 
delivered Manchester, and Scotch iron averaging about 44s. 9d. to 
{s., for Ezlinton, and 45s, 9d. to 46s. for Glengarnock, net, 
prompt cash, delivered at the Lancashire ports. 

The manufactured iron trade is altogether unsettled by the 
present fuel supply difficulties, and although some of the forges 
which it was expected would have been closed last week have been 
able to manage better than they anticipated, it is very exceptional 
where works are kept more than partially going, and in some cases 
a complete cessation of operations has become necessary, not only 
as a rcsalt of the coal stoppage, but owing to the non-delivery of 
raw inaterial from the pig iron makers, With the present very 
limited production going on, makers are scarcely quoting at all in 
the open market, and in some cases are only disposed to entertain 
orders subject to —— prices, Such quotations as can be given 
would seem to be about £5 10s. to £5 12s. 6d. for bars, and £7 10s. 
to £7 12s. 6d. for sheets ; but the advanced prices have scarcely 
heen got to any appreciable extent so far as local trade is con- 
cerned, In hoops, however, which remain without quotable 
change, random lengths being £5 17s. 6d., and special cut lengths 
£6 2s. 6d., delivered Manchester district, a very fair weight of 
business has been put through. 

A moderate weight of business is reported in the steel trade, 
and although hematites remain without quotable change, 54s., less 
24, being still about the average figure fur good foundry qualities, 
delivered in the Manchester district, a substantial advance has been 
go: upon billets, which for delivery equal to Manchester now 
average about £4 8s. 6d. to £4 10s, per ton, net cash ; whilst steel 
boiler plates, in which there are some fair specifications giving out, 
- very firm at £6 7s. 6d. for delivery to the consumers in this 
district. 

As to the engineering trades, except that heavy stationary 
engine builders generally continue tolerably well supplied with 
work, and boilermakers are also fairly otf for orders, with perhaps 
rather a better tone in the locomotive building trade, there is little 
or no appreciable change to notice, machine tool makers being, asa 
tule, only very indifferently employed, whilst general engineering 
continues quiet, with only a very moderate weight of new work 
coming forward, The coal stoppage is not tending toat all improve 
the outlook, but is rather bringing about a restriction of opera- 
tions, and if the cessation of work at the collieries is prolonged 
over any extended period, the effect upon the engineering indus- 
tries of this district cannot fail to be serious. Owing in a large 
measure to the coal stoppage, the returns just issued by the 
principal Trades’ Union organisations connected with the engi- 
neering industries are of a less favourable character as regards 
the prospects of employment than they have been for some time 
past. The coal trade dispute is making itself felt in the stoppage 
of works owing to the difficulties of obtaining fuel supplies, 
and this is necessarily throwing an increased number of 
out-of-work members on the books of the societies; 
hut in addition to this the reports as to the condition of 
the engineering trade in various districts show that it is more 
or less on the decline, and the improvement, of which there 
were indications a short time back, seemed to have altogether 
disappeared. The Amalgamated Society of Engineers, which is 
the largest trade union organisation of its kind in the kingdom, 
has this month to record a very considerable increase in the number 
of out-of-work members, which now number nearly 8 per cent. of 
the total membership in receipt of donation benefit, this being an 
increase of nearly 1 per cent. upon the returns of the previous 
month, The returns of the Steam Engine Makers’ Society as to 
out-of-work members, although not so seriously affected as those 
of the Amalgamated Society of Engineers, still show that the coal 
stoppage is bringing an increased number of men upon their funds. 
Instead of a decrease in the unemployed members, there is this 
month again a slight increase, but not so much as to appreciabl 
affect the general percentage of out-of-work members, whic 
remains at about 44 per cent. of the total membership in actual 
receipt of donation benefit. 

The coal stoppage continues, with ne prospect of early settle- 
ment, and at a meeting of Lancashire colliery owners held in 
Manchester on Tuesday, the general opinion seems to be that it 
would extend over another six weeks. Coalowners still put in 
front their readiness to submit the wages question to arbitration, 
and the miners, at the various meetings which have been held 
throughout the district, continue to pass a stereotype resolution, 
which has been drawn up by the executive of the Miners’ Federa- 
tion, that they will neither accept any reduction, nor submit the 
matter to arbitration. 


week, and whatever push there has been for supplies has been 
contined to engine classes of fuel. The demand for the better 
qualities of round coal, for house-fire consumption, has been almost 
nil, but of course this has been largely due to the spell of excep- 
tionally hot weather, and to the fact that consumers to a large 
extent got in extra supplies prior to the stoppage of the pits. The 
lower D9 aque of round coal have also been only in moderate 
demand for steam, forge, and general manufacturing requirements, 
and the result is that stocks at the collieries are holding out much 
better than was anticipated, some of the large concerns having still 
sufficient on hand to supply the ordinary requirements of their regu- 
lar customers for the next two or three months, whilst where stocks 
have run low, colliery ie er yt buying from otherdistricts where 
the pits are still working, and these supplies are tending to keep 
prices down. In fact, round coals are not more than maintaining 
the quotations of last week, and in some cases where representa- 
tives of collieries were endeavonring to get exceptional advances, 
they have had to give way. At the pit mouth, best coals are not 
fetching more than 14s, to 15s,, with the lower qualities averaging 
12s. 6d. to 13s. per ton. If there is any tendency at all to harden, 
it is in engine fuel, which has been exceptionally scarce from the 
first, and users in many cases have had to supply their require- 
ments with throughand through, orthe commoner qualities of round 
coal. Inferior qualities of slack, which before the coal stoppage 
were selling at about 3s, 6d. per ton, are fetching 8s., and better 
qualities, which were being sold at 5s to 5s. 6d., are now firm at 
10s., and up to 11s. in special cases, with through and through 
coal obtainable at about fos, to 12s, 6d. per ton at the pit mouth. 
In the shipping trade there has been more inquiry coming 
forward, but for Lancashire coal prices have had to give way, 
owing to ready supplies being obtainable from Scotland; and 
Lancashire steam coal, delivered at the ports on the Mersey, has 
not been fetching more than 15s, 6d, to 16s. per ton. 


Bavrow-in-Furness, —The demand for hematite pig iron is 
exceedingly quiet, and the transactions noted during the past 
week are of small account. Business in warrant iron has been nil, 
and makers report very few transactions in Bessemer qualities. 
The steel works of Messrs. Connell and Co., of Workington, have 
been closed during the past week owing to the scarcity of coal, and 
to its high and advancing price. Two thousand three hundred men 
have been thrown out of employment. Other works are likely to 
close from the same cause. The two furnaces damped down last 
week at Barrow are still standing idle. Prices are unchanged at 
45s, 4d. net cash sellers warrant iron, and 45s, 2d. buyers. Makers 
ask 45s, 6d. to 46s. for Bessemer Mixed Nos. Stocks have not 
increased, and still represent slightly over 65,000 tons, There are 
still thirty-five furnaces in blast and forty-two idle. 

Iron ore is in quiet consumption, and the trade offering is very 
small, Spanish ore is bought in in occasional cargoes. Prices are 
steady at 8s, 6d. to 9s. per ton net at mines, and Spanish ore 
delivered is much about the same price. 

Steel makers are not fully employed. Heavy steel rails are in 
greater request, and orders are not largely held. Prices are 
steady at £3 15s, per ton. In light rails nothing is doing. Steel 
shipbuilding material is in quiet demand, and local makers are 
not securing any of the few orders which are in the market. Tin- 
plate bars arein fair, but not brisk, request. Heavy steel castings 
are in demand, but in all the other branches of industry there is a 
very quiet trade, and an exceedingly poor outlook. 

Shipbuilders are doing a small trade. No new orders are 
reported this week, and the contracts in hand are being rapidly 
disposed of. There is some rumour about new orders likely to be 
secured, but they are slow in realisation, and in the meantime 
workmen are being discharged every week. 

The coal and coke trades are in a peculiar condition. The 
Durham district maintains its supply of coke, but the coal supplies 
from the Lancashire and Yorkshire districts have stopped, and 
prices are advancing accordingly. 

The shipping trade is quiet. This week’s shipments of iron and 
steel from West Coast ports represent 16,711 tons, compared with 
7721 tons in the corresponding week of last year—an increase of 
8890 tons. ‘The total shipments for the year up to date represent 
465,975 tons, compared with 411,329 tons in the corresponding 
period of the previous year—an increase of 54,246 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE effects of the miners’ strike are extending, as it was 
inevitable they should. As stocks of coal become exhausted, the 
managers of the large manufacturing establishments have no other 
course except to reduce the number of men employed. During 
the last week many men in the Attercliffe and Brightside districts 
have been discharged ; the railway companies, with their lost 
mineral traffic, are also adding to the hosts of workless people 
about the streets. With fuel at prices which make profit impossible, 
many large establishments are within measurable distance of 
being silent altogether. If the strike should continue for the full 
time threatened—two months—there will be incalculable damage 
done beyond the coalfields and the military, marine, and railway 
material industries. In the rolling mills work can scarcely be 
carried on under the existing conditions and rates for fuel, even 
supposing that the latter were available in sufficient weights. 
The lighter staple trades are already being affected, as the 
coal in hand has got low and coke is also scarce. 
The local manufacturers, finding that coal values have about 
doubled, are reduced to closing their premises, and that 
is being done. Within a fortnight there is every prospect of the 
Sheffield artisans engaged upon cutlery, silver plate, electro, edge 
tools, agricultural sections, and similar goods, feeling the action of 
the miners most acutely. The season throughout has been exces- 
sively dull, and now it is closing literally under a cloud. A serious 
feature in the outlook is that the West Yorkshire owners are, in 
not a few instances, bringing out their ponies—a pretty clear indi- 
cation that they are looking forward to a period of idleness beyond 
that at first originally contemplated. At what is known as the 
Coal Exchange, at Deedier, good prices have been offered for 
supplies, but these are not obtainable in the weights required, 
although several merchants declare that they have sufficient stocks 
in hand to see the strike through ; but their prices render it impossible 
to conduct business profitably, or even to let the manufacturer 
turn his machinery round without making a loss, or he would be 
content. 

At many of our local works Bank Holiday was kept up till the 
15th inst., and at others operatives have not been retained at all. 
Rolling mill prices have been advanced to the extent of 5 per cent. 
on account of the dear fuel. House coal has risen about 6s. per 
ton; but the fine weather is in favour of householders, causing 
their requirements to be abnormally light. The free use of gas- 
cooking ranges has also been in their favour, and so long as the 
gas companies can meet the demands upon them, the large number 
of fren i who have gas stoves need fear no uneasiness, even 
although the miners carry out their menace to draw no coal this 
side of November. The men in the Yorkshire Miners’ Association 
are receiving strike pay at a rate which, if continued, will soon 
exhaust the £169, balance they have—or rather, had—in the 
bank. Last Friday additional payments brought up the amount 
paid in the form of allowance to some £22,500, and when 
the relief is distributed this week, at least an equal sum 
will be required, probably more—£29,000. It is expected 
that the accumulated funds, with —_ from outside source, will 
permit of this allowance being kept up for five weeks. The amount 
given is 9s. per member and Is, for each child. Some of the men 
say that if the Association can keep up these allowances they can 
stand three months comfortably ; but a month will see the treasury 





In the coal trade business has been only quie during the past 


who would have helped are themselves thrown out of employment, 
and have nothing to give. During the last week representatives of 
Durham collieries have been in the South Yorkshire district offer- 
ing to supply fuel of different sorts. They have secured a carriage 
rate to the Barnsley neighbourhood of from 4s. to 5s, per ton, and 
offer to supply slack and small coal at from 13s. to 15s. per ton 
delivered at purchasers’ works. As Barnsley buyers have been 
ying only 4s. per ton—or even less—for this class of coal, very 
Fittle fuel from the North is likely to be ordered just yet, though 
several manufacturers with urgent orders may be compelled to pay 
even the long prices asked for Dzrham “smalls” to meet their 
engagements to deliver. 
‘The returns of coal taken to Hull from South Yorkshire during 
July show a total of 183,854 tons, as against 210,208 tons during 
the same month in the previous year. For the seven months of 
the year the imports amounted to 923,240 tons. The decrease for 
the month is 26,344 tons, and for the seven months close upon 
400,000 tons. To foreign countries there has been sent during 
July a total weight of 76,032 tons, as against 105,721 during July, 
1892; for the seven months 311,334 tons, compared with 460,108 
tons ; there being thus heavy decreases in both instances. The 
largest amounts went to Norway and Sweden and Russia. 
The reports of over a dozen public companies in coal, iron, steel, 
and allied industries, have been issued this month. In not a single 
instance has last year’s dividend been maintained, the decline 
varying from 24 to 5 percent. The only companies which appear 
to have sustained their returns are those in the brewing interest— 
temperance beverages and cafés as well as beer and spirits. These 
invariably announce the same dividends as last year. Our cutlery, 
plating, and lighter industries are all dull. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


So far the improvement which was expected to accrue to this 
district, through the strike in the Midland coal trade, has not 
made its appearance ; though a perfect famine as regards pig iron 
is reported from Staffordshire, and the pig iron manufacture 1s said 
to be paralysed on account of lack of fuel. As a rule, manufac- 
tories consuming pig iron will also have to close, when their stock 
of coal is exhausted ; for it will hardly pay them to purchase coal 
from other districts, the cost being too heavy. Nevertheless, 
inquiries are being made by Midland firms for Cleveland forge 
pigs, and it is hoped they will lead to business, because there 
is undoubtedly a plethora of forge qualities; in fact, nearly 
all the iron that is held in makers’ stocks is of this class, 
and producers have the greatest difficulty in getting rid 
of what they make, as local finished ironworks are doing so 
little, and Scotland, which used to be a good customer for Cleve- 
land forge pigs, takes small quantities only. The price is relatively 
cheap, but the great cost of carriage to the Midlands will tell 
against it, and if the railway companies could be prevailed to grant 
temporarily a cheap rate, they might enable makers in the North cf 
England to get their large stock reduced, and at the same time 
create a trade for themselves which would not otherwise come, 
But by sticking to such an average rate as lls. per ton, they make 
it almost i ible to do busi jast furnace proprietors are 
doing their best now to keep down the production of forge qualities, 
as the demand for them is steadily falling off, owing to the decay 
of the finished iron trade, and is never likely to be resuscitated. 
Greater attention is therefore paid to the working of the furnace, 
to the quality of coke used, the regularity of feeding the furnace 
with materiais, &c., so that the higher qualities for which there is 
a demand may be turned out. It would thus answer the purpose 
of the Cleveland makers if they could dispose of the large stock 
they hold to Midland consumers, as it is not likely to be wanted in 
the district, and cannot be exported, for continental customers do 
not want forge qualities, they can produce as much of these as 
they need, and it is foundry qualities that they require from us. 
The stoppage of furnaces in the Midlands does not lead to any 
decrease in the competition for export orders, because Stafford- 
shire pig iron makers did not do an export trade ; in fact, being 
situate inland, they were not in a position to compete. 

The strike in South Yorkshire has acted detrimentally upon the 
hematite iron trade, for Sheffield manufacturers, who take so large 
a proportion of what is made in this district, have in many cases 
had to have deliveries to them suspended. Still the hematite 
market does not feel this falling-off much, because they are called 
upon to ship more freely, and to markets which were formerly, 
like Sheffield, supplied by West Coast makers, On this account 
prices of East Coast hematite are maintained about 43s. 6d. for 
prompt f.o.b. deliveries of mixed numbers, and producers do not 
think it will he necessary to reduce them, because if they can dis- 
pose of their iron so readily when the Sheffield demand is so much 
curtailed, they will do much better when the strike is ended, and 
the autumn demand is in full swing. 

On the whole the Cleveland pig iron trade is well maintained, 
and the daily fluctuations in warrants have had no effect upon 
makers’ and merchants’ quotations, notwithstanding that this week 
the local consumption is so poor, because nearly all the iron and steel 
works, shipyards, foundries, and engineering establishments on 
Tees-side are idle, it being usual to give a week’s holiday when 
Stockton races are held, and that event has come off this week. 
The quotation for prompt f.o.b. deliveries of No. 3 Cleveland 
G.M.B. has all the week been steady at 35s. 3d., and what little 
business has been done was on that basis, as No. 3 being very 
scarce holders were rather indifferent about selling Cleveland 
warrants, which have touched 35s. 9d. cash this month, have this 
week fallen to 35s., but show signs of improving again. Iron is 
being more freely sent into the public stores than was the case last 
month, the increase this month to the 15th being 6323 tons, whereas 
during the whole of July the increase was only 7543 ftons. It is 
rather unsatisfactory also to see the Scotch stock increasing. Grey 
forge can be got at 32s. 6d. perton. The pig iron exports from 
Middlesbrough show very considerable improvement this month, 
as up to May 15th they reached 48,012 tons, or 30 per cent. more 
than in July, and on two days this week the record has been 
almost the largest ever known, 8834 tons being shipped on Monday 
and 8907 tons on Tuesday. Yet there has been little sent to 
Germany, which is the best customer for iron from the North of 
England except Scotland. As yet the rivers, &c., in Germany are 
too low to admit of iron being conveyed cheaply from the ports to 
the works which are in the interior of the country. 

For finished iron and steel the demand is quiet, but prices are 
firm for steel,as manufacturers have their books well filled with 
contracts. The plate, angle, and bar makers on Tees-side have 
their establishments pee this week for the local holidays, but 
the steel-rail mills are kept going. Next week the output at our 
mills and forges will be restricted if the weather is anything like 
so hot as it has been this week, it being next to impossible to work 
in a forge during the day. Local rail-makers are quoting 
£3 17s. 6d. net at works for heavy rails. Steel ship plates are firm 
at £5 5s., and steel angles at £4 l5s., both less 24 per cent. 
discount for cash on 10th of month following delivery and f.o.t. 
Iron ship-plates are at £4 15s., and angles at £4 12s. 6d., both less 
24 per cent. discount and f.o.t. Common bars are steady at 
£4 lis. 6d., less 24 per cent. f.o.t., and puddled bars are 
£3 2s. 6d. net. 

The improvement in shipbuilding is maintained, and yards which 
were closed last winter are being re-opened. Nevertheless there 
are many vacant berths, and trade is far from flourishing, but 





is more confidence manifested in the shipping trade, and investors 
are again more readily putting their money into it, because the 
steamers built of late have been constructed on so economical a 
scale, owing to the cheapness of materials and the lower wages, 





empty, and the generous aid formerly given from Sheffield and 
other large towns will not be forthcoming this time, as the people 


that they can be made to pay even at the present low ranges of 


builders are increasing the number of hands they employ. There - 
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freights. The future is hopeful for shipbuilders, and also for 
engineers, who, as a rule, are fairly well employed. It is the iron- 
founders who have experienced the least improvement in trade. 

The “ratchet” drill question is still disturbing the Cleveland 
ironstone industry, and will in a few days lead to the stoppage of 
the foar mines where ratchets are in use. The miners want the 
arrangements and wages for working these machines settled, and 
yet refuse the offer of the employers to have the matter adjusted 
by arbitration. It is ade | as rather strange that after having 
for a score of years had their disputes settled by arbitration, they 
should object, even to the extent of striking, in this case. They 
evidently want the dispute settled on their own terms only, and 
some have held out threats that they will prevent any stone being 
supplied from other mines to the firms who are concerned in the 
dispute—an action which might lead to the furnaces being put 
upon hematite iron or blown out altogether, and thus there 
would be no necessity at present for re-opening the mines 
where the difficulty has arisen. This week the Cleveland 
miners are voting by ballot whether they shall carry out the 
instructions of the Federation to demand an advance. It is 
stated that the proposed advance is 15 per cent., though wa 
have only been reduced 5 per cent. during the last two years. e 
Northumberland colliers have definitely decided by a large 
majority that they will not carry out the behests of the Federation 
to the extent of striking, because the employers have refused to 
give them 16} per cent. advance, and thus the Federation will have 
no alternative but to expel them from the organisation, and they 
will probably have to do the same with the Durham miners, who are 
voting this week whether the Federation or their own organisation 
shall settle with the employers the difficulty about wages which 
has been created at the instance of the Federation. The voting 
will not be concluded till Friday, but so far as can yet be ascer- 
tained, the voting is against the Federation. They are not likely 
to strike, when the coal trade is so active that fuller tim2 is being 
worked than has been known at most collieries since 1890, and pits 
that have long been idle are being re-opened. In all parts of the 
district collieries are being restarted, and owners who have any 
coal to sell outside their regular contracts are getting considerable 
advances in price, in some cases 3s. or 4s. per ton on the June 
rates. Inland demands as well as exports are very heavy, the 
latter because the shipments from the aber have almost ceased. 
To London the deliveries are brisk, notwithstanding that the very 
hot weather is limiting the consumption. Coke makers cannot 
meet the demands made upon them, and where they can sell they 
get prices 2s. or 3s. above what they were realising last month, 
but the quantity that is available for sale outside the regular 
contracts is comparatively small. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market opened dull and became depressed, 
business being done in Scotch warrants from 42s. 4d. to 41s. 10d. 
cash. Cleveland warrants have also been easier at 35s. and 
34s. ld. In hematite pig iron little or no business has been done. 


The prices of makers’ pig iron are as follows: G.M.B., f.o.b. at 

Glasgow, No. 1, 43s.; No. 5 42s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 
43s.; Clyde, No. 1, 46s. 6d.; No. 3, 43s. 6d.; Gartsherrie, Sum- 
merlee, and Calder, Nos. 1, 48s.; Nos. 3, 45s.; Langloan, No. 1, 
53s. 6d.; No. 3, 45s.; Coltness, No. 1, 53s. 6d.; No. 3, 47s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 48s. 6d.; No. 3, 44s.; Dal- 
mellington, No. 1, 46s.; No. 3, 44s.; Eglinton, No. 1, 44s. ; 
No. 3, 43s.; Shotts at Leith, No. 1, 51s.; No. 3, 48s.; Carron at 
Grangemouth, No, 1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5576 tons, compared with 5545 in the corresponding 
week of 1892. There was despatched to Italy, 1730 tons; Germany, 
470; Holland, 450; India, 285; Australia, 200; Belgium, 136; 
South America, 110; Canada, 100 ; United States, 75; France, 60; 
Spain and Portugal, 112; other countries, 170; the coastwise 
shipments being 1678, against 2303 tons in the corresponding week. 

ere are nominally sixty-six furnaces in blast, compared with 
sixty-seven a week ago and seventy-five at this time last year. A 
number of those included are, however, as good as out, having 
been damped down owing to the miners’ strike, Now that the 
colliers’ wages have been advanced all round Is. per day, the iron- 
masters are more inclined to sell their coals in the open market 
than to use them for smelting iron ; because the cost of its produc- 
tion has now been materially increased, without any corresponding 
advance in the price of iron. Indeed, the position of the pig iron 
trade at present is the reverse of satisfactory. There has been no 
improvement in the export demand, and the coastwise shipments 
have gone back very considerably. 

It was expected that the Midland strike might improve the 
demand, at least temporarily, for Scotch pig iron on the part of 
English consumers, but the opposite has happened. There has 
been a considerable reduction in the shipments of Scotch iron to 
the West of England, and on this account the deliveries into store 
have been increasing, so that the stock in Connal and Co.’s. 
Glasgow stores shows an increase for the past week of 1670 tons. 
The position of the pig iron trade, it will thus be seen, is far from 
affording any justification of an increase in miners’ wages, and the 
fact that they have been obliged to make such a concession is a 
source of no little embarrassment. 

The finished iron trade is firm in all its branches, and, owing to 
the extra cost of production, there is a tendency to advance prices 
wherever that is possible. The sheet makers held a meeting a few 
days ago, and decided to advance prices 2s. 6d. per ton all round. 
Current rates now are for iron singles, £7 7s. 6d.; doubles, £8; 
lattens, £8 17s. 6d.; steel singles, £7 17s. 6d.; doubles, £9 5s., and 
lattens £10 12s. 6d. Should the advance in price of fuel continue, 
makers of sheets, as well as other articles, will be obliged still 
further to raise their prices, There is steady employment in the 
bar iron trade, more of the works being now able to run full time. 

The tube makers are getting busier, and not only is there 
increased activity in the manufacture of large tubes, but the 
small sorts, which had long been very dull, are now in much better 
request. Orders for ship and boiler tubes have been coming 
forward in greater number, and there is a prospect of an increasing 
demand for these during the remainder of the year. 

Inquiries among makers of cast iron pipes show that the orders 
available so far have not come up to expectation. Several fair 
contracts have been entered into in the last few weeks, but apart 
from these there was little of consequence inhand. The founders 
have been for some time looking forward to an extensive revival 
in the demand for pipes in connection with the operations of 
County Councils, but these have been less productive than was 
anticipated. 

There is very little of a novel character to report with reference 
to the steel trade. Prices are firmer, and there is more doing at 
the works, the demand for shipbuilding material steadily in- 
creasing. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week have been comparatively small. They 
embraced machinery worth about £1200, steel goods £4730, and 
miscellaneous iron goods £3950. 

The mining market is in a more settled state than it was a week 
ago, owing to the colliers in Lanark, Stirling, and Ayr having had 
their wages advanced. The restriction of output on the part of 
Lanarkshire at a time when Cardiff is closed and the strike on in 
the Midlands has been effectual in gaining for the miners a rise of 
Is. perday. Whether the advance will also be conceded in Fife- 
shire will depend very much on the maintenance or otherwise of 
the present brisk demand for export. Prices of coals are 

abnormally high, the rates f.o.b, at Glasgow ranging from 8s. 6d. 
to 10s, 9d. per ton. 
In consequence of the great advance in the price of coals, the 


makers of bars have been obliged to advance prices 5s. per ton. 
They now quote common bars £5 5s. to £5 12s, 6d., and best bars 
up to £6 2s. 6d, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE shipments of coal last week from the Cardiff ports were so 
far below the average, that I have only been able to get those of 
Penarth and Barry, which were respectively, in round numbers, 
31,000 and 21,000 tons. As I mentioned last week, the antagonists 
to the Sliding Scale have been successful in a t part of the 
district in getting hold of the hauliers, and these with Federationists, 
and sympathisers of the Federation, have been able to keep the 
mass of the colliers out. The hauliers get as a rule 18s. per week ; 
in some cases, as in the levels at Cyfarthfa, worked by contract, 
22s. to 23s. a week. They are chiefly young men, graduated from 
door boys, and are amongst the most turbulent section, readily 
combining with the mass of young colliers, and thus able to hold 
the key of the situation. Up to Monday the collieries most 
affected were those in the Rhondda, and at Ebbw Vale; and in the 
latter place, where the Federationists and advocates of the Sliding 
Scale threatened a collision, it was necessary to secure a large police 
force to keep order. 

On Monday the area of disturbance was enlarged. The Mardy 
men were warned not to resume work, and despite the most 
energetic action of Mr. W. Thomas, Lirynawee, there was a tem- 
porary stop. On Tuesday there was an extension to the Merthyr 
and wlais districts. A strong body of men marched from 
Merthyr and stopped the Dowlais colliers from going to work, and 

to Wednesday night, with the exception of a few colliers in at 
Plymouth, the Piymouth, Cyfarthfa, and Dowlais men were out. 
This, and the uncertainty of a resumption of work, has led to 
prompt action. Iam informed, on the best authority, that prepara- 
tions are being made to blow out furnaces at Cyfarthfa and 
Dowlais, and to damp down the furnaces at Dowlais-Cardiff. 

The stoppage of collieries will have a direct effect on all indus- 
tries. The condition of things at Cardiff is now one of stagnation. 


coal, one captain had resorted to a fuel of pit props and patent 
fuel, so as to steam away to another port. 

On ’Change mid-week, at Cardiff, sellers having any coal to sell 
were asking fabulous prices. A cargo of 1700 tons for immediate 
shipment was sold at 19s, Some small quantities were fetching 24s. 
and even 25s., and small went up also in proportion, and in several 
instances realised 15s, I do not think that this will last. The 
colliers are by no means unanimous. Mabon and David Morgan, 
the advocates of a return to work, have large followings, but if a 
return can be brought about of anything like a majority of the 
colliers, high prices must rule. The old colliers know this, and in 
a conversation with several influential men they say, that in this 
senseless contest the men are losing a harvest. Some of the old 
colliers trace the insidious action of the Federation in this move- 
ment of the hauliers. One thing is evident, Wales linked to the 
Federation would mean a great accession to the Midland men, but 
it would be a great blow to peaceful and inaggressive industry, 

Everything being disorganised, quotations carry very little 
weight. Coke commands from Is. to 2s, per ton advance, but for 
this and patent fuel it is difficult to get a quotation forward. As 
regards pitwood, sales are x:/ for the time. 

On ’Change at Swansea quotations for coals were ‘‘as can be 
arranged.” This means a good deal. The metal market was 
slack, and the prospect of a stoppage of all kinds of work for 
want of coal regarded as likely. ils in little demand. Average 
make going on of tin bar. Glasgow pig was quoted at 42s. market 
price. Steel rails: Heavy, £3 15s. to £3 17s. 6d.; light, £4 15s. to 
£4 17s. 6d. Steel sheets, £7 10s. to £8 10s.; iron, £7 to £7 10s.; 
Welsh bars, £4 lis. to £4 17s. 6d. Bessemer steel; tin bars, 
£4 7s. 6d. to £4 10s.; Siemens, £4 10s. to £4 17s. 6d. Tin-plates 
are unchanged, Bessemer cokes being quoted at 11s, 3d. to 11s. 6d.; 
Siemens, lls. 6d. to12s.; ternes, 21s., 22s., and 23s.; best charcoal, 
12s, 3d. to 14s., according to brand. There was a 7 large 
shipment last week, 96,370 boxes being dispatched, while only 
63,530 boxes came into stock. 

It is stated that Penclawdd tin-plate works, which have been 
stopped for nearly two years, will shortly be re-started. There is 
a dispute on at Pontardawe. 

Notification is to hand that at Maesteg Collieries, Oliver H. 
Thomas, and at Merthyr Vale work has been resumed. 
At the Nabonne the work of getting the horses u 
and one large coalowner has openly offered to sell 100. 

I regret soon after my valedictory notice of the Taff Vale and 
Cambrian Railway to record a disaster to both. For the summer 
season an arrangement is in working order 7 which express trains 
from Aberystwyth are worked to Hereford, Newport, and Carditt. 
That for Cardiff arrives at the Merthyr station of the Taff Vale 
and Great Western Railway joint lines by the Brecon Railway 
at various times in the day, and is then coupled on to 
the Taff Vale train for Cardiff. On Saturday last the Cambrian 
train came in as usual at 2.45, and having been coupled on to the 
3.45 train, proceeded on its way until a little more than half the 
distance had been completed, when, while running at a speed 
estimated at thirty miles an hour, the Cambrian coaches broke 
away from the Taff locomotive and were precipitated down a bank 
thirty yardsindepth. Twelve persons have been recorded as killed, 
and from fifty to sixty injured. The locomotive fortunately 
remained on the metals. Whether the accident arose from any 
defect in the locomotive or in the Brecon guards’ van on the Cam- 
brian coaches is now matter of inquiry before the coroner, and a 
Government inquiry has also been instituted at Cardiff before 
Major Marindin. 


has begun, 


NOTES FROM GERMANY. 


(From our own Correspondent.) 


Iy this country business altogether is in a ee condition, and 
a gloomy view is almost universally taken of the present situation, 
and the prospects for the future. The increasing stock, which 
even the most limited output has not been able to prevent, causes 
the market to be weak, and it is rather surprising that, taking into 
account the complaints that are made about unprofitable prices, 
there are still so many blast furnaces in blow. 

The Silesian iron market is very depressed. In the pig iron 





It was reported on Wednesday that, failing to get even bunker | 





a , 


in forge pig has decreased during Jast month, while that in ste) 
and steel rails has considerably increased, Present quotation for 
bars is 140f. to 150f.; girders, 160f, p.t. 

On the Belgian iron market prices are decreasing from week tg 
week ; although the demand for bars, as well as for sheets, has 
trifle improved of late, the latter have scarcely been able to main. 
tain the price of 130f. p.t. The steel works-are tolerably well 
conan ; Ougrée has got an order for 2000t. tishplates, bolts, ang 
nails for Egypt at 120f. per ton, Belgian iron trade, during the 
first two quarters of present year, was as follows :— : 





Import. Export. 
1893, 1892, 1893, Isa, 
t. t. t. t. 

Iron ore... ., 800,740 .. 859,062 .. .. 87,071 .. 124,386 
ns. 5: 4c) SE an RE os. cs 808 
Steel girders... . - ee ee 3,253 .. - 
Steel rails .. 1. 264 .. 486 .. 5. US,1IT ¢. 33,04 
Steel manufac- 

tured goods .. 3,847 .. 8,728 .. .. 8,180 .. 6,170 
Bars in steel .. 4, 780 4. =». 8,100 .. 4,610 
Pigiron .. .. 58,300 .. 68,770 .. .. 10,501 .. 8158 
Scrapiron .. .. 9,625 .. 11,887 .. .. 4,014 .. 5,060 
ss ss See «. MM Se se 420 .. 39 
Girders in. we 100... - o « Si 
Iron rails .. .. OB» so @ ass 113455 
Iron plates.. .. 1,044 .. 581 4. .. 27,859 
Hardware .. .. 6,000 .. 5,246 .. .. 65,375 
Eka: ba: sah 259 =~... Fe Ul 
ia... . an . 26 .. . Sov. 
Castings .. .. 2,104 .. SO 4. «5 GOM «. : 
Rolling stock .. 788 .. 881 .. .. 16,002 .. 2 
Machines .. .. 7,781 .. 7,158 . 14,775 4. 17,587 


The Rhenish-Westphalian iron business is in about the same 
condition as last week. If anything, the situation throughout the 
engineering and iron trades of that district would seem to become 
a trifie more satisfactory. Orders of importance are as scarce as 
ever, but there has been a rather fair inquiry for small lots, and 
ironmasters are beginning to hope for a general revival. Some of 
them are inclined to believe that the slight increase in demand js 
connected with the strike of the English colliers, Stocks of pig 
iron remain the same as last week. In the Siegerland there is very 
little life stirring in the raw iron branch, and prices are much 
| inclined to move downwards, Export trade is very weak ; orders 
| booked are not reaching beyond end of September. In spiegeleisen 
there is less done this week than last, the price nomiually quoted 
being M. 51 p.t. for the 10 to 12 p.c. grade. For forge pig iron, 
No. I., M. 43 to 44 p.t. is given ; No. III, M. 40 to 41 pt. 
Siegerland forge pig is paid with M. 41 p.t. Hematite, M. 62 to 
63 ; foundry No. I., M. 62; No. IIL, M. 53 p.t.; basic, M. 42 to 
43 p.t. Bessemer, M. 48 p.t. Luxemburg forge pig, M. 40 to 41 
p-t. at works, 

On the malleable iron market orders for bars are coming in 
rather more freely both on home and on foreign account ; some 
works have secured regular employment for about six to eight 
weeks, Girders do not show much change upon the week ; the 
same may be reported of hoops. The activity at the plate mills 
continues irregular ; some of them have secured quite a fair amount 
of orders. The sheet trade is in much the same condition ; some 
inquiries are made, and a few slight orders placed, but nothing of 
any magnitude is reported in any direction. Prices all through 
remain depressed, Drawn wire is experiencing a somewhat better 
demand lately ; of wire rolls and wire nails just the reverse may 
be told. Regarding the employment of the foundries and machine 
factories it can only be repeated what has already been told in last 
week's letter. At the late tenderings orders of some importance 
have been given to the wagon factories, and there is now a fair 
activity going on at most of the shops. 

Latest list quotations, per ton at works, are as follows:—ood 
merchant bars, M. 110 to M. 112°50; angles, M. 120 to 122°50; 
girders, M. 87°50 to 95; hoops, M. 125 to M. 132-50; billets, in basic 
and Bessemer, M. 85; heavy plates for boilermaking purposes, 
M. 150; tank do., M. 140; steel plates, M. 140; tank do., M. 130; 
sheets, M. 140 to M. 145; Siegen thin sheets, M. 125 to M. 130, 
Tron wire rods, common quality, M. 118; drawn wire, in iron or 
steel, M. 98 to M. 120; wire nails, M. 127; rivets, good quality, 
M. 145; steel rails, M. 112 to M. 115; fish-plates, M. 87 to M.110; 
steel sleepers, M. 106; complete sets of wheels and axles, M. 270 
to M. 280; axles, M. 220; steel tires, M. 215 to M. 230; light section 
rails, M. 95 to M. 100, 











LEGAL INTELLIGENCE. 


LAW REPORT.—LIVERPOOL ASSIZEs. 
(Before MR, JUSTICE KENNEDY.) 
SAUSINENA AND CO., ¢, HOUSTON AND CO, 

THIs was a case in which underwriters having paid claims amount: 
ing to £13,085 for loss of meat due to want of refrigeration ona 
voyage of s.s. Hippomenes and a voyage of s.s. Hildegarde, be- 
came entitled to sue the shipowner in the name of the meat owner 
for the value of the cargoes, on the ground that there was negligence 
on the shipowner’s part in his arrangements for keeping the hold+ 
cool, not being as efficient as he might have made them. 

The counsel engaged were, Sir Richard Webster, Q.C., Mr. 
Bigham, Q.C., Mr. Pickford, Q.C., and Mr. Walton. Q.C.; with 
Mr. Carver and the scientific witnesses, Mr. Fortescue Flannery, 
J.P., M. Inst. C.E., Mr. T. B. Lightfoot, M. Inst. CE., Mr. 
George Hepburn, Mr. Swainson, and Mr. Wallace of the Allan 
Line, together with mauy consulting engineers resident at Liver- 

1. The trial lasted four days and the principal points were as 
‘ollows :— 

In the Hippomenes, which was fitted with a KiJbourne ammonia 
refrigerating machine, it was alleged on the part of underwriters 
that vibration of the tubes through which the ammonia passes 
would arise from the pumping of the ammonia through the tubes, 
and that, therefore, lead or white metal washers were not a proper 
packing for the tube ends, and that the jar would gradually cause 
the tube ends to leak. It was common ground between the parties 
that leakage of ammonia, by which the refrigerating machine had 
failed to work, had taken place at the tube ends ; but the question 
for the jury to decide was, whether the tube ends had been packed 
in a proper manner by the use of the lead or white metal washers, 
or whether india-rubber, properly prepared or some other form of 

king should not have been used. The jury appeared to have 

oe of opinion that the white metal washers were suitable for the 

urpose, as they found that the machine was as carefully prepared 
or the voyage as it ought to have been. : 

The case of the Hildegarde turned on a different mechanical 








pecially the tendency is very unfavourable, product being 
much higher than consumption. As might have been expected, 
the Silesian iron market will suffer most by the Russian tariff. 
There used to be a lively business done in girders, bars, steel rails, 
and hoops. In July, for instance, some works have exported to 
Russia 15 to 18 per cent. of their total output. 

During the last week there has been almost no business done on 
foreign account. For home requirements the works are reported 
in fair employment, bars, girders and structural material being in 
good request. The machine as well as the wagon factories are in 
comparatively satisfactory occupation. Although there is very 
little business of importance doing at present, the situation of the 
Austro-Hungarian iron market may still be considered as a fairly 
good one. For raw iron, as well as for the different sorts of finished 
iron, a quiet but regular demand is mer Papeete at prices 
— t ag 7 ateag 7 a r A ed * firm 
and paying. For white forge, 47 to 48°50 fl. is ; grey forge, 
53 te bo fe; Bessemer, 53 to 55 fi, per ton; P mert§ $0 10 90 f.; 
Styrian bars, 119 to 127 fl. Bohemian bars, 113 to 115 fl. p.t.; 
girders, 106 to 1104. p.t.; boiler plates, 185 fl.; tank do., 156 f.; 
galvanised sheets, 235 fl. per ton. 

The French iron trade is exceedingly quiet, and does not show 








any change since last week, According to statistic figures, export 


questi That vessel was fitted with Hall’s cold air refrigerating 
machine, and the log books disclosed the facts that the machine 
was driven at 120 to 130 revolutions, with the result of an air 
pressure in the expansion cylinder of 401b., and a temperature in 
the snow box of 10 deg. below zero Fah. It was urged by the 
engineers called for the underwriters that these figures disclosed 
excessive speed of the refrigerating machine, an insufficient com- 
pression of air, and an insufficient degree of cold in the air passing 
into the meat chamber, and that the revolutions ought to have 
been not more than 100 per minute, the pressure of compressed 
air not less than 50 lb., and the temperature of the resultant cold 
air not less than 50 deg. below zero Fah.; also that the figures 
actually shown by the log indicated that the compressed air was 
escaping direct into the passages leading to the meat chambers 
without expanding whilst doing work, and therefore without being 
properly refrigerated, and that the valves upon the expansion 
cylinder were clearly worn and leaking at the time of the voyage. 
It was stated. that there was no other defect possible in the 
machine that would account for the alleged loss of pressure and 
high temperature of resultant air excepting such leakage. In this 
case the jury found that the machine was not in a fit state at the 
commencement of the voyage, and judgment was accordingly 





given for underwriters with costs, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 9th, 1893. 


Tue financial situation throughout the United 
States is so serious that manufacturers are re- 
‘tricting production to orders in hand—the result 
of which is @ declining tendency | in prices on 
large orders for autumn and early winter delivery. 
4 good many mills are closing down, and it is 
»robable that the restricting polic will be con- 
toned. There is nothing of a satisfactory nature 
to report. Several furnace companies are trying 
to realise on stocks, and buyers are anticipating a 
drop from present quotations. The plate and 
structural mills are, perhaps, better fixed than 
the bar mills, and most of them will be running 
to their average capacity by September Ist. The 
financial stringency is exerting a very bad influence 
upon trade in general. Congress is in sexsion 
this week, and the manufacturing and commercial 
public await with greatest anxiety some informa- 
tion as to the policy to be pursued in the present 
emergency. 





LAUNCHES AND TRIAL TRIPS. 


On Thursday Messrs. Wm. Simons amd Co., 
Renfrew, launched complete from their yard a 
large hopper steamer for the Clyde Trustees, 
the leading particulars of which are :—Length, 
ooft.; breadth, 35ft.; depth, 15ft. 6in. The 
hopper has a — for 1200 tons of material. 
The vessel is propelled by two sets of triple- 
expansion engines, and twin screws capable of 
attaining a speed of 10 knots per hour when 
loaded. It is built under the British Corpora- 
tion requirements and survey, and is a duplicate 
of No. 21, lately launched by the builders for the 
same owners. The ceremony of naming the 
vessel No, 22 C. N. was mong -F- by Miss Deas, 
daughter of Mr. Jas, Deas, C.E., engineer to 
the Clyde Trust. 

On Friday last the Blyth Shipbuildin 
Company launched from its shipbuilding an 
yraving dock works, at Blyth, a large steel screw 
steamer of the partial awning deck type for 
Newcastle owners. The principal dimensions of 
the Lemgo are as follows:—Length, 293ft.; 
breadth, 39ft.; ard of light draught with cellular 
double bottom for water ballast. Hold beams 
have been dispensed with, and strong web frames 
fitted, thus enabling very bulky cargoes to be 
shipped. The frames are of bulb angles, without 
reverse bars, and to Lloyd’s scantlings. The 
captain's and officers’ accommodation is fitted up 
in a large and commodious house on deck amid- 
ships, the engineers are under the bridge, whilst 
the crew are berthed under the awning deck 
forward. The vessel is schooner rigged, with 
telescopic topmasts, Triple engines of large 
power are being built by Messrs. G. Clark, of 
Sunderland, and will be put on board imme- 
diately. The steamer was named the Lemgo by 
Mrs. Ralph Marshall, of Ilsmond. 

The s.s. Volute was tried at sea on the 6th 
inst,, when a very satisfactory run was made on 
the measured mile, and a speed of over 10 knots 
attained, vessel having on board at the time 
800 tons bunkers, No. 3, 4, and 5 oil-tanks, and 
the whole of the ballast tanks full of water. 
She is the fifth vessel built by Messrs, Wm. Gray 
and Co., of West Hartlepool, for Messrs. M. 
Samuel and Co., of London, and like the others 
she has been built under the superintendence and 
from the specifications and plans of Messrs. 
Flannery, Baggallay, and Johnson, of London 
and Liverpool. Her length is 347ft., breadth 
15ft. 6in., and depth of hold 28ft. 6in., and is 
driven by engines, having cylinders 26in., 424in., 
and 70in. diameter, with a stroke of 45in., and 
taking steam from three single-ended boilers, 
14ft. lin. diameter and 10ft. long. She is con- 
structed, like the — vessels, for the carriage 
of petroleum in bulk to the East and return 
general cargo, 

There was successfully launched a_ few 
days ago from the East Yard of the firm of 
Messrs. C, S. Swan and Hunter, shipbuilders, 
Wallsend, a finely modelled steel screw steamer 
of the following dimensions :— Length, 415ft. 
over all ; breadth, 48ft.; depth moulded, 32ft. 6in. 
The vessel, which has been built to the order of 
Messrs. The Shaw, Savill, and Albion Company, 
London, has been specially constructed for the 
colonial frozen meat trade, and all the latest 
improvements have been introduced. She is 
built on the three deck type, with poop, long 
bridge house, and long topgallant forecastle. 
Water ballast is provided on the cellular double 
bottom principle throughout, and she has six 
watertight bulkheads. The deck machinery 





' includes eight powerful steam winches. Her 


engines have been made by the Central Marine 
Engineering Company, West Hartlepool, the 
dimensions of the cylinders being 29in., 46in., and 
77in, with a stroke of 48in. On leaving the ways 
the vesse) was named the Maori by Mrs. Hender- 
son, wife of Canon Henderson, M.A., rector of 
Wallsend, 

There was fully launched a_ few 
days ago from the West Yard of the firm of 
Messrs, C. 8. Swan and Hunter, shipbuilders, 
Wallsend, a handsome screw steamer measuring 
325ft. in length, 41ft. in breadth, with a moulded 
depth of 26ft. 10in, This vessel, which has been 
built under special survey, and will be registered 
in the highest class at Lloyds, has been built to 
the order of Messrs. Ernest Bigland and Co., 
London, She has been constructed on the spar- 
deck type, with long poop, long bridge, and top- 
gallant forecastle. er water ballast arrange- 
ment is on the cellular double-bottom principle, 
with six watertight bulkheads. Her frames are 
extra strong amidships, and hold beams and webs 
have consequently been dispensed with. All the 
latest improvements have been introduced. The 
officers will be berthed under the bridge, and the 
crew in the forecastle, and the accommodation 
for both is exceptionally spacious and well ven- 
tilated, The vessel is intended for a line carry- 
ing general cargo, Her engines have been built 
i. Messrs. Thomas Richardson and Sons, of 

ig the dimensions of the cylinders being 
24in., 38in., and 64in., with a stroke of 42in., the 
guaranteed speed loaded being eleven knots per 
hour. On leaving the ways the vessel was named 
the Cayo Mono by Mrs. Drury, wife of Dr, A. 
Drury, of Halifax, 








A NEW METHOD OF CASTING 
STEEL INGOTS.* 
By R. M. DakLey. 


Avr the Nykroppa Ironworks, in Sweden, a 
method of consolidating steel ingots, by subject- 
ing the freshly-filled mould to pressure developed 
by centrifugal action, has been introduced by the 
manager, Mr. L. Sebenius, 

The apparatus consists of an upright shaft in 
the centre of a cylindrical casting pit, carrying a 
frame of four arms, to each of which is articulated 
. platform supporting four ingot moulds. While 
the shaft is at rest, the moulds are upright, and 
ire filled in the usual way; but when it is set in 
rapid rotation, they fly up into the horizontal 
position, and a pressure in the direction of the 
length of the ingot is developed equal to thirty 
times that due to the column of liquid metal in 
the mould, which drives the gases out, and 
produces a perfectly solid casting. Uniformity 
of composition is also induced, as, ov account of 
the rapid cooling, liquation is prevented. The 
proces, which has now been in use about two 
years, his been applied to both the Bessemer 
converter and to the open-hearth furnace. The 
ingots are free from external defects, and the loss 
by defective ends has been diminished 40 per 
cent., the metal being so compact as to bear 
rolling to finished sizes without the use of the 
cogging mill. The cost of the apparatus is 
about £400 for a 3-ton and £800 for a 10 ton 
charge. 

No details of the apparatus are given, except 
in the aE ag figures, from which it 
appears that the circumference described by the 
bottom of the moulds, when spun up into the 
horizontal position, is about 67ft., corresponding 
to the working speed adopted of 125 revolutions 
to a velocity of nearly 10, 000ft. per minute. The 
pressure on the mould, taken at thirty times the 
depth of the ingots, will be about 150ft. of iron, 
or from 500 Ib, to 6001b. per square inch. In the 
form of the apparatus intended for smaller ingots 
the moulds are arranged in an inclined position, 
and radially to a central fixed vertical feeding 
tube “see a turntable, which is set in rotation 
after filling, or the latter operation may be per- 
formed while the table is actually in motion. 

The second notice contains figures of a modifi- 
cation of the apparatus, in which the rotating 
table, being smaller in diameter than that pre- 
viously adopted, can be driven at a higher speed, 
up to 200 revolutions per minute. There are 
eight pivoted moulds, each divided by internal 
walls, so as to give nine small ingots, suitable for 
wire billets or thin sheets. By means of a central 
annular funnel, lined with refractory material, 
and provided with eight feeding spouts, or one 
for each group of moulds, the whole number of 
seventy-two ingots are cast by a single pouring 
from the ladle, which contains from four to six 
tons of steel. 


THE WATER Surety or Wortnine, —— The 
Worthing Town Council bave made an agreement 
with the Shoreham Waterworks Company to 
supply from 80,000 to 150,000 gallons daily for 
twelve months, and the work of laying the under- 
ground mains from Shoreham, which will be 
immediately proceeded with, is expected to be 
completed in about three weeks or a month, as a 
large staff of workmen will be employed to 
hasten the labour, 


THe Ferris WHEEL 1N A StoRM.—A corre- 
spondent of Kugineering News says: During the 
storm of Sunday, July 9th, I was unfortunate 
enough to be an unwilling passenger during that 
storm. I did not notice the storm when | entered 
the car. I was scarcely more than half up when 
the storm struck, taking flagpoles, signs, and 
various other small articles. It took the com- 
bined effort of two of us to close the door tight, 
the wind blew so hard, and the rain drops 
appeared to be flowing almost horizontal instead 
of vertical. There was a slight vibration ; the 
wheel vibrated sideways, perhaps ]}in. out of its 
normal position, The wind blowing against the 
rods and bracings was all that could be felt. I 
thought these facts might be of interest to you. 
The editor of that journal says:—‘‘ The storm 
was a very severe one; and this result confirms 
our impression that the wheel is amply strong 
against anything but a genuine tornado, which 
latter of course cannot be resisted by any such 
wheel, any more than by an iron bridge. The 
vibration spoken of was no more than was inevit- 
able with a 250ft. wheel, extending 264ft. above 
the ground.” 


A New Mountain RalLway,—A new mountain 
rack railway, worked by electricity, has just been 
completed at Barmen, in Rhenish Westphalia. It 
is not a long line, being only just over one mile 
in length ; but it is the commencement of the 
fulfilment of several projects in that district, for 
the construction of electric tramways and rail- 
ways. The railway connects the centre of the 
town with the Barmen Wood and the elevated 
part near the Toelle Tower, and it affords a rapid 
means of transit towards the local pieasure 
grounds. The average gradient is 1 in 10, and 
the most severe is] in}, The railway constitutes a 
double line throughout, and the gauge is 3ft. din. 
The cars accommodate thirty-six persons, and 
each car is equipped with two electric motors of 
36-horse power. The motors actuate gearin 
which drives pinions gearing into the rack rail lai 
in the centre of the line. The current is collected 
from a copper conductor, asin the usual overhead 
trolley system, and after operating the motors 
returns by the rails to the generating station in 
the town. The generating pressure is 500 volts, 
and the overhead conductor is carried on trans- 
verse span wires fixed to iron pillars in the town, 
and to wooden masts in the open ground, The 
cars are provided with three brakes, and including 
the termini there are four stations. The gene- 
rating station has been designed with a view to 
dealing not only with the supply of current for 
the working of this mountain railway, but also 
for local supply of motive power, and for the 
operation of the electric tramway shortly to be 
constructed in the town, 

* “Proceedings,” Institution of Civil Engineers, 
vol. exiii, 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Official Jowrnal of 
Patents.” 


Application for Letters Patent. 
*,* When Bp a have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


2nd August, 1893. 


14,809. Bicyete Driving Mecuanism, J. 
Ulverston, 

14,810. Pneumatic Trres for Cycies, C. Inglefield, J. 
R. James, J. T. Ingletield, and H. Wahsington, 
Manchester. 

14,811. Wire Ciora, H. H. Lake.—(B. J. Searles, 
United States.) 

14,812. Treatinc Corrox, &c., M. C. Clutterbuck, 
Twickenham. 

14,813. Burron-Hook, R. L. Bennell, London, 

14,814. ATracnine CaLks to HorsesHoes, E. de Pass.— 
(G. de Rovssy de Sales, France.) 

14,815. Nosepacs, 8. Bodill, London. 

14,816. ELecrro-motor for Boats, A. A. Lateulere, 


Craven, 


London. 
14,817. Courtine the Ewnps of Pips, F. A. Williams, 


on. 

14,818. Improvep Steam Borers, A. R. Bennett, 
London. 

14,819. Keys, G. Bedford, London. 

14,820, MancerR Firrincs, W. Eckstein and J. A. 
Willmore, London. 

14,821. Letrer Boxes, A. J. Boult.—(W. Fromont, 
Belgivm.) 

14,822. Fitters, W. E. Caddell, London. 

14,823. Improvep Sprinc Boor or Sxoe, G. David, 
London. 
14,824. CoIN-FREED Apparatus, M. R. Fitzwilliam, 
W. T. Hodgkins, and W. H. Brougham, London. 
14,825. VeceTaBLe OpourLess Give, M. Cohen.— 
Messrs, Bellack and Friedrich, Austria.) 

14,826. Liquip GLug, M. Cohen.—( Messrs, Bellack and 
Friedrich, Austria.) 

14,827. Savinc ARTICLES at Sea, E. Keutgen, London. 

14,828, Fincer Measurer for Rines, H. H. Layman, 
London. 

14,829. Set-squares, C. West, London. 

14,830. Devices for Seccrinc Papers, T. Hiller, 
London. 

14,831. Hor Warer, &c., Raprators, H. Parsons, 
London. 

14,832. Improve Pens for Writinc, J. P. A. Muhr, 


ndon. 

14,833. ConricurnING Surraces, E, Walsh, jun., 
ndon. 

14,834. Improved FoLp1NG of Paper, W. H. Blakeney, 


ndon. 

14,835. AIRTIGHT Windows, &c., H. C. W. Weyhe, 
London. 

14,836. Pumps for Raistnc Water, &c., E. E. White, 
London. 

14,837. Burners for Hratina, J. G. P. Haller, London. 

14,838. Makinc Inpia-RUBBER Tires, C. K. Welch, 
London. 

14,839. PHoToGRAPHIC Suutters, H. R. Cook, London. 


14,840. IntimaTe Mixinc of Liqvuips, M. Julien, 
London. 
14,841. Corser Back Fasteninos, 8. Lindauer, 
London. 


14,842, Gum Ports, The Firm Schwanhiiusser vorm 
Grossberger and Kurz, London. 
14,843. Braces, R. W. Brett, London. 


Brd August, 1893, 
14,844. Countins, &c., MAacnine, J. 
London. 
14,845. Potisninc the Meta Firtincs of SyPHons, 
W. H. Williams, Manchester. 
14,846. Lapper for GasHoLpers, W. Gadd, Manchester. 
14,847. GasHotpers, W. Gadd and W. F. Mason, Man- 
chester. 


V. Moore, 


14,848. SicHT-reep Lusricators, J. L. Grandison, 
Manchester. 
14,849. MANUFACTURE of Noscery, G. F. Sturgess, 


Leicester. 

14,850. Wueet Rims, FeLioes, and Tires, H. V. Binns, 
Leicester, 

14,851. Reparrrnc Vatve Seats, R. W. Anderson, 
Liverpool. 

14,852. Fancy Cuimyey Ports, W. H. Fearnley, Ponte- 
fract. 

14,853. Birp, Rat, and Raseit Traps, W. Glover, 
Wednesfield. 

14,854. ““S. and D.” Fry Fisnixe Rop, A. C. Baker, 
London. 

14,855. MakiInG Mackintosh GARMENTS, W. Coulter, 
Manchester. 

14,856. Sream Enornes, W. H. Northcott, London. 

7 Bicycie Tires, J. W. Baird and A. Eckford, 
Leith. 

14,858. Tonacco Pipes, W. G. Walker, Catford. 

14,859. Butron and So.iTairRe FastTentrncs, H. White, 
Belper. 

14,860, Joint for Tram and Raitways, A. Greenhalgh, 
Bury. 

14,861. Links for Suips’ Canres, &c., J. F. Kitching, 
Hartlepool. 

14,862. OrGAN-BLOwING, F. W. Durham and J. H. 
Moysey, London. 


14,863. EvectricaL Disturbances, A. Campbell, 
Londonderry. 

14,864. SappLEs, T. Middlemore and W. A. DeLattre, 
Birmingham. 


14,865. WasHING and Scourtnc Woot, L, 
Halifax. 

14,866. Pneumatic Tires, W. McLean, Glasgow. 

14,867. CoMBINATION Stanp for Ports, J. Thomson, 
Glasgow. 

14,868, ELecrriciry METERs, J. Thomson, Glasgow. 

14,869. Presses, J. J. Spencer.—(H. Wicks, India.) 

14,870. MEANS of ApverTisiNG, A. R. B. Cornall, 
Sheftield. 

14,871. Razor Strops, J. A. Figorski, Sheffield. 

14,872. Upright WasHING Macuines, A. K. Cook, 
Taunton. 

14,873. Steam Botrte Lapevier, G. A. Thornhill, 
Stapleford. 

14,874. Damp-pROoF SoLes of Boots, F. J. Palmer, 
Dawlish. 

14,875. Lamps of VevLocipepes, &e., F. 
Harborne. 

14,876. VELocipepes, C. A. Garnier, Manchester. 

14,877. Provectinc Lanterns, W. C. Hughes and H. 
Woodruff, London. 

14,878. Bars for Sprnninc Frames, R. Taylor, jun., 
Manchester. 

14,879. New VENETIAN Buinp, A. W. Pyke, London. 

14,880. Cuucks for Drituine, R. C. Braithwaite and 
W. Chattaway, Birmingham. 

14,881. Brakes for Veuicies, H. W. Gabbet-Fairfax, 
London. 

14,882. Factncs of Bricks, K. H. Cornish and J. 
Cassavetti, London. 

14,883. Toy Motor, M. Cole, London. 

14,884. Pneumatic Tires, J. W. Hall, Birminghsm. 

14,885. FLusHinc Apparatus, T. de C. Meade, 


Hansom, 


R. Baker, 


ndon. 

14,886. A New Locomotive Toy, L, Jackson, 
London. 

14,887. Lamp Suave Houper, W. H. and R. W. Allen, 
and J. W. Kempster, London, 

14,888. TricycLes and like Vesicies, A. Hebden, 
Twickenham. 

14,889. HuMANE SoLuTion, W. J. Bray, Essex. 

14,890. CrnDER SirTers for FirepLaces, H. Backhouse, 


mdon. 

14,891. Om Enoines, A. J. Boult.—(Lu Société Fran- 
caise des Moteurs Crébessac, France. 

14,892. SHrELps for Boots and Srors, 8. W. Horsey, 

Liverpool. 





14,893. Vermin Traps, A. M. Evanson, London. 
14,894. ConDENSED Mixx, C. Ekin and W. H. The~, 
London. j 
14,895. CoLouninc Marrers, C, D. Abel.—(The Acticr 

Gesellschaft fiir Anilin Fabrikation, Germany.) 
14,896. Firrinc Up Mattresses, J. A. Crane, Hands- 


worth. 
14,897. Winpow Locks, C. H. Fisher.—(R. G. Sharp, 
Canala.) 

14,898. Suogs for Horses, J. Griffiths, London. 
14,899. Frac or other Sicnaiiine, H. G. Ryland, 
London. . 
14,900. APPARATUS for ABSORBING Gases, E. C. Buik, 


mdon. 
14,901. APPARATUS for WASHING CEREALS, S. Steinmetz, 
London. 
14,902. Measurine the Errect of Licut, J. Kremer, 
mdon. 
14,908. SutpouR Foumicators, &¢., C. 
London. 
14,904. BoTrLe - wasHinc Macuines, H. 


T. Kingzett, 
la Cusse, 


mdon. : 
14,905. Foop Bracket for Horses, &c., H. Wilson, 
London. 
14,906. Hook for 
Richter, Germany.) 
14,907. Cup, H. H. Leigh.-- (4. F. Richter, Germany.) 
14,908. Carriace Lamps and Ho.pers, A. H. Witter, 
London. 
14,909. CycLe Gear Cases, W. Bransom, London. 
14,910. Usinc QuicksiLver, P. Jensen.—(4. Sindiny- 
Larsen, Norway.) 
14,911. Construction of Corsets, &c., J. L. Perge, 
London. 
14,912. Puzz_e or Game Apparatvs, J. M. Thompson, 
mdon. 
14,913. Gear for Saart Coupiixas, A. Courtial, 


Garments, H. H. Leigh.—(4. 


14,914. ANTI-CRIBBING Devices for Horses, E. Burvill- 
Holmes, A. Z. Keelor, and E. Y. Marsteller, London. 

14,915. Derectinc ENvetore Orenine, E. de Meul- 
meester, London. 

14,916. BREECH-LOADING OrpNANCE, C. Holmstrom, 


don. 
14,917. Assistrinc Locomotion in Icz-noats, H. Ballot, 
London. 
14,918. Propucinc OxyGcen from ATMOSPHERIC AIR 
Brins Oxygen Company, Ld., and K. 8. Murray, 
mdon. 
14,919. Prevmatic Tires, J. F. Palmer, london. 
14,920. BLock Ice, H. V. Weyde, London. 
14,921. Cueckinc Runaway Horses, J. P. Ottaway, 
London. 
14,922. Tyre-writtnc Macuines, J. M. Webster, 
London. 


4th Auguat, 1393. 


14,923. Powvers, J. M. Taylor and A. R. Waddell 
Birmingham. 

14,924. Hot-ain EVAPORATING MACHINE, U. T. Newton, 
Egremont. 

14,925. PHotocrapHic Cameras, &c., J. W. Gordon, 
London. 

14,926. EARTHENWARE, &c., Pipe Joints, R. Ewing, 
London. 

14,927. PHotocRaPHic Cameras, E. H. P. Humphreys, 
London. 

14,928. Srvp Fastener, J. J. Fernley, Birkenhead. 

14,929. A GENTLEMAN’s Pocket Companion, W. Lec, 
Grantham. 


14,930. Compinep Biock and Frame, H. Blower, 
Atherstone. 
14,931. WHeets for Carriaces, &c., W. McMillan, 


Glasgow. 

14,932. Cuimney, C. F. Martin, Aldershot. 

14,933. Catcu for Stopping TooTHED WHEELS, C. 
Bradbury.—( Messrs. Grimme, Natalis, wad Co., Ger- 
many.) 

14,934. Compounpine Liquip Srarcu, J. Littlewood, 
Kilkelly. 

14,935. Matcu Box, J. Ellis, Walsall. 

14,936. Steam Boiters and Furnaces, W. Settle, 
Manchester. 

14,937. Sizinc Macuines, W. Rossetter and J. Briggs, 
Manchester. 

14,988. RoLuErs, E. W. Leigh and J. T. and J. Noden, 
Longport. 

14,939. Makinc Pvzz_e Runes, T. J. Millward, Bir- 
mingham. 

14,940. Evectinc Mecuanism, T. P. Wood and H. 
Bowerman, Bristol. 

14,941. Raisinc Winpows, W. H. Catley and J. Pape, 
Bradford. 

14,942. ConnecTING TuBes to Tires, H. Heaton, jun., 
Birmingham. 

14,948. CuTrerR GRINDING MAcHiNEs, 8. Dixon, Man- 
chester. 


14,944. Sream Generators, W. H. Mirfin, Man- 
chester. 

14,945. VELocIPEDEs, R. Curtis and F. C. Southard 
Southampton. 


14,946. Borinc Apparatus, A. Raky, Manchester. 

14,947. DrauGcut Puates, C. E. Ladbury and J. Young, 
Redditch. 

14,948. Biast Furnace, J. Cuninghame and J. Addie, 


Glasgow. 

14,949. Locomotive EnGrNes for Rattways, A. Millar, 
Glasgow. 

14,950. ADVERTISING, C. A. Barnes, “Liverpool. 

14,951. INTERNAL CompusTION Enornes, J. Fielding. 
Gloucester. 

14,952. Erricient Combustion of Furi, D. Hutton, 
Upton Park. 

14,953. ELectricrry Scppty to Lamps, T. B. Sharp, 
Birmingham. 

14,954. HeEaTING Macurnes, T. H. and W. Blamires, 
Huddersfield. 

14,955. IMPROVEMENTs in Boots and Sxoes, F. Robin- 
son, Birmingham. 

14,956. SreaM Sarety Vatves, T. H. and W. Blamires, 
Huddersfield. 

14,957. Game, A. J. Liversedge, Lanark. 

14,958. Locomotive Enorines, &c., A. R. Bennett, 
London. 

14,959. KeyBoarp for Pianorortes, &c., P. P. Sobilk, 
Glasgow. 

14,960. Means for PLayinc a New Game, H. Reason, 


mdon. 
14,961. Means for PLayinc a New Game, H. Reason, 
London. 
14,962. MEANs for PLayinc a New Game, H. Reason, 
London. 
14,968. FasTENING for Pyeumatic Tire, W. T. Robbiis, 
mdon. 
14,964. PNeumatic Tires and WHEELS, Lucas and Co., 
London. : 
14,965, PNeumatic Tires, R. J. White and C. Clayton, 
London. 
14,966. LovD-SPEAKING MICRO-TELEPHONES, E. Morway. 
London. 
14,967. STERILISING BEER, Wine, [&c., J.B. Trondle, 
London. 
14,968. HauLacE Cup, J. W. Smallman, London. 
14,969. Dynamos, &c., F. M. Newton and T. Hawkius, 
London. 
14,970. INDELIBLY MARKING Faprics, H. W. Langbeck, 
London. 
14,971. Steam Carriaces, &c., R. Haddan.—(F. Gres, 
France.) 
14,¢72. Crrcunark Fivr SHearinc Macnine, A. Clark, 
London. 
14,973. Packixe, W. E. Plummer and W. E. Kermcde. 
London. 
14,974. Wueets, W. Y. Lambert and E. Leadbeatcr. 
mdon. 
14,975. ATTACHING Tires to Cycies, F. Higginbotham, 


ndon. 

14,976. Lever Locxinc Appiiance, R. Underhill, 
ndon. 

14,977. Boors and Sxors for Cycuists, &c., 8. Keat-, 


ndon, 
14,978. Snips’ Propeciers, H, Zoelly, London. 
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14,979. SiGNALLING APPARATUS, 
Davivier, Belgium.) 
14,980. Harr Comp Cieaner, &c., A. Brunner, L.ver- 


- SoLe-RouNDING Macuines, A. J. Boult.—(H. 
Loewer, United States. 


14,981. lopo Compounps, A. J. Boult —-(E. Frohlich, | 





14,983. ComBiNeD THREAD and NeeDLs, H. G. Ry) land, | 


London. 


14,984. QuicK-riRING GuN MovuntiNes, J. Vavasseur, | 


Lon lon. 

14.985. Humiriryine, J. A. Hart and Dr. C. Baynes, 
London. 

14,083. Locks, E. O. Puidephatt, London. 
14,987. Fiusainc Apparatus, M. A. Brookes and E. H. 
Bradley, London. 
14,988. THimBLes. E. 
mingham. 

14,989. Heatinc Apparatus, J. A. Groom, London. 

14.990. Sprit, Rarcuet Tooru, Sprine, &c., T. Cloke, 
London. 

a RING PReEssuRE of Gas, A. Castenholz, 
soncon. 

14,992. Grate Bars, F. J. St. John, London. 

14,998. PRINTING upon Gass and other Surraces, J. 
Budd, London. 

14,994. Locks, J. Mathisen, London. 





14,995. PENcIL SHARPENER, R. Waugh and C. H. Huss, | 


London. 


14,996. UMBRELLAS and SunsHaDEs, F. J. Turley, jun., | 


London. 

14,997. Evecrric Contacts, E. Edwards.—(P. fa Cour 
Denmark.) 

14,998. A Pocket Writinc Case, C. J. Williams, 
London. 

14,999. Pipes, M. Wrightsman, London. 

15,000. Corset Busks, H. Samuel, London. 

15,001. TeLeorapH Forms, C. A. Pearson and F. J. 
Gallaher, London. 

15,002. Steam CarriaGe, J. M. Richmond and A. M. 
and L. F. Haller, London. 

15,003. ComBination TRAMMEL and CaLuipers, E. 
Lindner, London. 

15,004. Fite or Paper or Book Ho per, R. Thomson, 
London. 

15,005. AvTromatic WaTerR Gavoces, E. 8S. Hough, 
London. 


i) 
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15,006. CURLING Tonos, T. Cummings, Birmingham. 

15,007. Marine BRakeand AUXILIARY STEERING GEAR, 
L. B. Bethel, London. 

15,098. FrRr-REesISTING FLoors, H. Stanton, London. 

15,009. GavuGING-FENCE Sertinc Motion, J. Craven, 
Lancashire. 

15,010. Harr Curcers, D. B. Harris and F. R. Baker, 
Birmingham. 

15,011. Corrin Lips, J. Watts, Manchester. 

15,012. Supportinc Winpow Sasues, F, Brierley and 


J. Lord, Rochdale. 
Macuines, R. Hartley, 


15,013. Rinc SPrinninc 
Rochdale. 

15,014. Uritisinc Orr for GeneRatinc Heart, J. Hor- 
rocks, Ainsworth, near Bolton. 

15,015. Wee. for Cycies, F. M. Ketton and G. 
Goulding, Nottingham. 

15,016. Discuarcine Liqurps from Cass, A. Brothers, 
Halifax. 

15,017. MancracTuRE of 
Mitchell, Liverpool. 

15,018. ATracHMENT to Shoes of Horses, J. Radford, 
Bristol. 

15,019. ManTet Boarps, G. Lingwooi, London. 

15,020. Divine Apparatus, J. and G. Day and J. 
Jenkins, Glamorganshire. 

15,021. Gavuce for DETERMINING MOTIVE-POWER, A. 
Harrison, Birmingham. 

15.022. Pyevmatic Tires for Wueets, E. V. Bailey, 
Birmingham. 

15,023. Recister Doc CoLtar, H. J. Wagg, Lough- 
borough. 

15.024. Mvp Gvuarps for Cycugs, T. 
hampton. 

15 025. Evectric PLant Protector, F. A.J. FitzGerald, 
Dublin. 

15,026. BicycLe Wee. Hvss, A. E. Soyer, Bir- 
mingham. 

15,027. Fo-pine Gares and Suvutters, C. and A. Musker, 
Liverpool. 

15 028. PreparinG ANIMAL Fipres, J. Clapham, J. 
Picard, C. Villedieu, and W. W. L. Lishman, Halifax. 

15 029. AvTomatTic Steam Governors, W. Cooke, 
Liverpool. 

15 030. BicycLe Lamps, B. Barton, C. Arnold, and T. 
Devoil, Birmingham. 

15 031. InpicaTING RecepracLe for Corns, C. F. Veit, 
London. 

15,032. Drivinc Appar:stus, W. Wellens, Oldham. 

15,033. BicycLe Cuain Construction, R. W. Smith, 
Redditch. 

15,034. Recorpinc WorkMEN’s Time, T. J. Gough, 
Manchester. 

15,035. Stowine Sprincine Lire-sevts, C. Pilkington, 
London. 

15 036. Purniryinc Sewers and Drains, F. A. Black, 
Glasgow. 

15,037. Pic Iron, 8. 
London. 

15,038. Makinc CHEQUEs Forcery Proor, E. R. Baller, 
Southport. 

15,039. Mecuanism of Type-writers, J. 8. Foley, 
London. 

15,040. Pianorortes, A. Beyer, Liverpool. 

15.041. DispLayInG ADVERTISEMENTS, E. H. Row- 
botham, Liverpool. 

15,(42. VenicLe Movine Apparatus, W. R. B. Leckie. 
—(Faye, France.) 

15,043. Dwettinc Hovses, F. M. and D. D. Spence, 
Manchester. 

15,044. Carpinc Encines, Platt Bros. and Co. and W. 
H. Platt, Manchester. 

15 045. Propuction of Dye-sturrs, H. E. Newton.— 
(The Farbentabriken vormals Friedrich Bayer and Co., 
Germany.) 

15,046. Hanp Srrap for Tramcars, E. E. Rombauer, 
London. 

15,047. Bottinc Reex, J. P. Sterling, London. 

15.048. PLums Levet, J. E. Worrell, London. 


Cricket, &c., Sairts, C. 


Beard, Wolver- 


T. Croasdell and B. J. Hall, 


15,049. AtLoyinc MetTactows, &c., A. Reynolds, 
London. 
15,050. SLow-strikinc Evecrric Beis, H. Oppen- 


heimer, London. 

15,051. Fire ExtTINcuIsHine Apparatvs, C. Stevenson, 
London. 

VaLvEs, Otis Elevator Company and J. C. 
Calastremé, London. 

15,053. Centretsc Toot for LatHes, E. B. Apel, 
London. 

15,054. Sprinc Banps for Jackets, H. B. Robarts, 
London. 

15,055. Pyeumatic Trres, A. Kennedy, London. 

15,056. Construction of Cameras, A. T. 
London. 

15,057. PreventinG STEAM Pipes Burstine, H. Lohr. 
London. 


15,052. 


J 
Livie, 


15,058. Liquip Ficterinc Funnevs, H. Kroeker, 
London. 
15,059. Sroppinc Runaway Horses, C. Goddard, 
London. 


15,060. CoLLar Stvps, W. Sawyer, London. 
15,061. CHeckinc Soiips, P. Parker and R. Slater, 
London. 


15,062. Swivoinc Seat, J. C. Fell.—(C. Hansen, 
Denmark.) 

15,063. Sream Boirer for Ciornes, R. F. Jeffries, 
London. 

15,064. Evecrric Arc Lamp, F. W. and 8. J. Suter, 
London. 


15,065. Topacco Pires, J. 8. Merry, London. 

15,066. PerroLecm BLow Pipes, Schweiter and Meili, 
London. 

15,067. Manvuracrure of Dovcn from Cereats, F. I. 


Baker and H. Parker, Bir- | 


| | 
A. J. Boult.-(¢. | “ee. TREATING Printep, &c., Paper, L. R. Hennig, , 15,155. Furnace Bars, 8. Handscomb and G. Cham- 
mdon. berl: 


n, London. 


on. 
15,069. InpicaTors in Rar-way CarRiaces, F, Gramp, | 15,156. TELEPHONES, P. Rabbidge, London. 


| London. 

15.070. Brake for Warp Beams of Looms, A. Bieder- 

| mann, London. 

| 15,071. Skate, F, Kalkner, London. 

| 15,072. Caan Mortisine Macuines, J. H. Hall and D. 

| Parry, London. 

j 15,073. Ecectric Arc Lamps, H. H. Cooper and The 
Electrical Installation Company, London. 

| 15,074. Execrric Covptinc, H H. Cooper and The 

| Electrical Installation Company, London. 

| 15,075. TrEaTmeNT of Ores, M. Fribourg, London. 

| 15.076. Construction of GirperR Brupces, L. A. Gill, 

| London. 


~ 
ow 
Ss 
1 
st 


London. 


London. 
| 15,079. Pepats for VeLocipepes, W. Morton and J. 
| Marshall, London. 
| 15,080. CoLourninc Matters, H. H. Lake. 
| and Co., Germany.) 
| 15,081. MouLpErR’s Pin, F. Schulte, London. 
15,082. Macuinery for Scouring Woo., J. 
McNaught, Manchester. 


(W. Wirth 


and W. 


15,083. Dyeinc TextiLe Materiats, H. H. Lake.—(£. | 


Michaelis and Co., Germany ) 

15,084. CartripcEs, E. T. G. Thorn, London. 

15,085. Crieantnc Fasrics, H. Gardner.—(C. P. 
Andersen, Denmark.) 

15,086. Tarust Biocks of MARINE Encines, A. G. 
Ramage, Glasgow. 

15,087. CLericat Costume, J. Middlemass and Co., 
Edinburgh. 

15,088. QUICK-FIRING Guns, C. G. Mellst-om, London. 
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15,089. Currers for LearHeR Work, A. G. Brookes. — 
(J. W. Brooks, United States.) 

15,090. SoLE Sewine Macurvery, A. G. Brookes.—(F. 
F. Stanley, United States.) 

15,091. Wixpinc Tareap, A. G. 
Huat, United States.) 

15,092. Lamps for HyprocarBon Outs, L. J. Murray, 
London. 

15,093. WaTERPROOF TEXTURE TESTER, W. Coulter, 
Manchester. 

15,094. PNeumatic Tires, W. Bowden and R. J. Urqu- 
hart, Manchester. 

15,095. Warp Beams for Looms, F. Sternberg and J. 
H. Lees-Milne, Manchester. 

15,096. PNecMaTic Tires and Vatves, 8. H. Stubbs, 
Manchester. 

15,097. Raitway Rar Joints, J. S. Brown, London. 


Brookes.—(D. F. 


London. 

15,099. Sarety Piucs for Generators, E. G. Hiller, 
Manchester. 

15,100. Cycte Skate, M. H. Wrigley, Manchester. 

15,101. Doitis, H. Renshaw, Manchester. 

15,102. FiusHine WATER - CLOseTs, W. 
mingham. 

15,103. VeLocipepes, E. C. F. Otto and E. C. F. Otto, 
jun., London. 

15,104. Poticemen’s ‘‘ APPREHENDERS,” C. 
Birkdale. 


Devoll, Bir- 


Coventry, 


chester. 
15,106. Fiy Ho_pers used by ANGLeRs, W. H. Foster, 
Ashbourne. 


mingham. 

15,108. Tires, P. L. Renouf, Birmingham. 

15,109. ConstRUcTING WasH-HAND Basins, E. Cotton, 
Longport. 

15,110. Stoppinc, &c., ELecrromotors, F. A. Perret, 
Manchester. 

15,111. OBTAINING INFORMATION from Sips, G. Owen, 
Liverpool. 

15,112. Bicycie, W. E. Corrigall. London. 

15,113. CaLcuLaTING Macuine, T. R. Glover, London. 


15,114. Paper Haneinc Macuines, A. H. Lohiker, 
London. 
15,115. Tire, W. 8. Callaghan aud C. T. Holloway, 


London. 
15,116. Covers for Tires, J. Wild and J. J. Horne, 
Leicester. 


15,117. Makinc Metattic ALLoys, R. Howarth, 
Wolverhampton. 

15,118. Encine ComBusTion CHamBers, A. Millar, 
Glasgow. 

15,119. Iron and Sree: Tvuses, A. H. Williams, 
Glasgow. 


15,120. Enocrves, E. V. Cooke, Patricroft. 

15,121. PRINTING APPARATUS, Ps ae We 
London. 

15,122. Heatinc the Water in Batus, J. W. Hall, 
Birmingham. 

15,123. Bis or Srop Tap, J. W. Wilde, Ashton-under- 


Hoop, 


Lyne. 

15,124. Locxunc the Nuts of Botts, W. E. Drown, 
London. 

15,125. WasHING Macarne, H. C. Atkins, London. 

. Srraininc WasHine Covers, H. E. G. Pochin, 

oft. 

15,127. Tire Protectors, A. H. Trigwell, London. 

15,128. Letrers, Ficures, and Empiems, B. Bradford, 
Liverpool. 

15,129. Lockisc Devices for Trunks, T. Stockigt, 
Live 1. 

15,130. Hot-water Suppty Apparatus, J. P. Bark, 
Liverpool. 

15,131. Braces, GARTERS, and CurTAIN Banps, A. E. 
Wale, Birmingham. 

15,132. SHutrers and Pickers for Looms, A. Wood, 


mdon. 

15,133. Guarps for Encines, W. Bryden and H. Stans- 
field, London. 

15,134. Corrin Hanp.es, Ingall, Parsons, Clive and 
Co., Ld., and 8. Wood, London. 

15,135. Wounp Sutures for Animas, C. H. Huish, 

mdon. 

15,136. Pyeumatic Hees for Boots, J. Henderson, 
Wakefield. 

15,137. Cornice and Curtain Povss, J. W. A. Bailey, 
Sheffield. 

15,138. Borrom-sur¥FaAcE for FurnaceEs, J. Schlesinger, 
Berlin. 

15,139. Stream Bolter Furnaces, J. McKay, New- 
castle-on-Tyne. 

15,140. Spiictnc of Drivinc Bexts, J. Thomas, Man- 
chester. 

15,141. Means of VentiLatinc Hats, J. Eaton, Man- 
chester. 

15,142. Tire and Rim for Bicycte WHEELS, J. Reid, 
London. 

15,148. CoUNTER-BEATER, C. J. Lanier and J. Bastat, 


mdon. 
15,144. Sprtroons for RarLway CarRiacEs, G. Moore, 
Keighley. 


15,145. Frames for Bicycies, A. J. Boult.—(E. Boyer, 


France.) 

15,146. Crare Tissues, A. J. Boult.—(C. W. Rump/, 
Switzerland.) 

15,147. Rai Securtne Devices, A. J. Boult.—(J. L. 
Pope, United States.) 

15,148. Lawn and other Mowers, A. W. Donagan, 


on. 
15,149. Support for DenTaL Mirrors, A. M. Denham, 


mdon. 
15,150. Metratuic Raitway Ties, C. B. Macneal, 

London. 
15,151. Cincuit-Testinc Apparatus, F. 8. Palmer, 

mdon. 


15,152. Coating Merats with AtLuminium, E. C. 
Broadwell, London. 

15,158. Beapep Tutte Apparatus, H. J. Francois, 
London. 

15,154. Evaporator CoiLs, E. Hesketh and W. H. 





Gelinck, London, 


Thomas, London. 


. MeTatiic Packine for Excines, W. Whyte, | 


15,078. PNevmatic Tires, W. Morton and J. Marshall, | 


15,157. Frexiste Tupe Manvracrure, C. H. Gray, 
London. 

—, Pxeumatic Trres, N. Passot and H. Passot, 
mdon, 

| 15,159. SpanneR and Too. for Nuts, &., G. Massey, 
mdon. 

15,160. CoverinG for Ricks or Tuatcn, F. G. Griffith, 
London. 

15,161. Mick Preservinc Process, W. F. E. Casse, 
| London. 


| 15,162. Suction and Force Pumps, 0. A. Ringbom, 
London. 
| 15,163. Apparatus for DELINTING Seep, A. D. Thomas, 
London. 
15,164. Apparatus for DELINTING SEED, A. D, Thomas, 
London. 
15,165. SyPHON 
London. 
| 15,166. Propverion of Grooves in CarRpBoARDs, J. 
Scherbel, London. 
15,167. PREVENTING SHips FouNDERING, A. A. Andrew, 
Hertford. 
15,168. BLock Ics, H. V. Weyde, London. 
| 15,169. Sorrenine of Water, H. L. Doulton and A. W. 
Manger, London. 
15,170. LysertING Screws, M. Wiedrin and F. Maerky, 
London. 
15,171. Sewinc Macnines, H. H. Lake.—(J. E. Ber- 
| trand, United States.) 
| 15,172. Copyinc of Works of Scucprurg, P. Hasselberg, 
London. 
15,173. Auromatic Covpiines for Rartway Stock, R. 
Haub, London. 
15,174. Gas, 8S. W. van Syckel, London. 
15,175. Srop-MecHANISM for Presses, C. T. Cayley, 
London. 
15,176. CaRRIAGES or Mountines for ARTILLERY, H. 
Jakobsson, London. 


Tors for Liquips, F. Sharman, 
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15,177. Skinninc ANIMALS, T. Bills and R. Stevenson, 


London. 
15,178. Manvracture of Taps, R. 8. Brownlow, Man- 
chester. 


| 15,179. ManuractureE of Taps, R. 8. Brownlow, Man- 


| 15,183. 
15,098. Drain Testinc Apparatus, H. E. Burnett, | 








chester. 

15,180. MovLpinG Paste-Boarp, J. B. Howard.—(E. 
Fischer, Germany.) 

15,181. Brakes for VeLocipepes, W. Travers and A. 
Short, Bradmore. 

15,182. Guarp for Venetian Buinps, J. 
Glasgow. 

CoIN- FREED APPARATUS, J. Mess and C. G. 
Beechey, Liverpool. 

15,184. Manufacture of ARMOUR PLaTEs, T. Hampton, 
Sheffield. 

15,185. ASHPAN or 
Sheffield. 

15,186. Means for Raisinc Water, &c., C. J. Eyre, 
London. 

15,187. Natt, E. Wimer, London. 

15,188. Courtine for Venicies, W. H. Tydeman and 
P. W. Sweeney, London. 

15,189. MANUFACTURE of STEEL, A. Lazenby, Stockton- 
on-Tees. 


Meighan, 


CinperR Drawer, G. Myers, 


15,190. TackLe for Dry-rry Fisuino, C. H. Cook 
Reading. 

15,191. Orentne FLurp-ticat Packaces, W. H. Powell, 
Liverpool. 


15,192. Empossinc Meta to any Pattern, T. Pulling, 
London. 

15,198. Gas Puririer, H. 8. Goate, Wood Green. 

15,194. Oiter, J. Cronny, J. T. Turner, J. Taylor, and 
J. Greaves, Oldham, 

15,195. Suirt Coutar, &c., Fastener, N. Macleod, 
Glasgow. 

15,196. Sewrnc Macaiyes, H. Cousland and L. H. 
Smith, Glasgow. 

15,197. Rine Sprnninc Macuines, 8. Lord, Rochdale. 

15,198. Optarnine Ionrmion by Exectricity, L. B. 
Miller and M. W. Woods, London. 

15,199. Or and Gas Motor Enuines, H. 
Halifax. 

15,200. Corn for Mantves, 8., H., and J. Rycroft, 
Bradford. 

15,201. Simpe Vatves, G. Smith, Glasgow. 

15,202. Curtain Banps, J. Reid, Glasgow. 

15,203. LANTERNS, R. Robertson, Glasgow. 

15,205. Hook for Use in Warproses, J. J. James, 
Birmingham. 

15,206. PRINTING or GILDING MACHINES, E. H. Schmidt, 
London. 

15,207. Carpurettinc of Gas or Air, W. Cunliffe, 
Brockley. 

15,208. Cookinc Urensizs, F. G. 
White, London. 

15,209. Macuines for Compresstno Gases, K. E. Ebert 
and J. A. Wentzel, London. 

15,210. Toy Hoops, E. Lovegrove, Lor don. 

15,211. PortaBLe CARRIER or CARRIAGE, 8. H. Scowen, 

mdon. 

15,212. Trusses, B. Lindman, London. 

15,213. Tanpem Bicycies, J. V. Pugh, London. 

15,214. Roap Scaririer, R. and B. Bomford. and H. 
Evershed, London. 

15,215. BicycLe Tires, A. J. Boult.—(H. J. Caulfeild, 
Canada.) 

15,216. Propettinc Pieasure Boats, F. Hornby, 
Liverpool. 

15,217. Evectrric Castes, G. C. Dymond, Liverpool. 

15,218. Recovery of SuLPHATE from ARSENIC, C. von 
Grabowski, Liverpool. 

15,219. Game of SKILL, A. Openshaw, London. 


Campbell, 


Hearse and E. J. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





498,859. Wrovucut Iron or Steet Cotumn, N. Poul- 
son, Fort Hamilton, and B. EB. J. Bils, New York, 
N.Y.—Filed December 31st, 1892. 

Claim.—(Q1) A box column composed of flanged 
wrought iron or steel bars each riveted by a flange to 





the web of one of the adjoining bars, substantially as 
before set forth. (2) A box —. of —— very neon 
varying in strength, composed of flanged wrou ron 
or steel bars sah siveted by a flange to the web of one 
of the adjoining bars, the bars in each length of the 
column being assembled us described, namely, so that 
the web of cach bar lics against the outer face of the 
flange of the adjoining bar riveted to it, and that the 
webs of the different ——— of the column stand verti- 
cally over each other, substantially as before set forth. 





es, 


498,828. CenTrirucaL Burrer Extractor, 4 
Waklin, Stockholm, Sweden.—Filed October ‘io, 
891 ’ 


1891. 

Clainm.—(1) The method herein specified of separatiy, 
the buttery portions from milk, consistirg in passin’ 
the milk into a revolving cream separator and nabalin 
the cream therefrom a and directly Upon 
a ge or smooth surface that is annular and revolvin 
with rapidity, so that the watery particles in the 
cream will form a very thin layer upon such separatiy, 
surface, and the buttery particles will float thereon 
and become sufficiently separated from the water 
particles to adhere together in granules, and passing 

















498826 
j 
a 
oe 


the watery and buttery particles to a suitable receiver 
from such revolving separating surface, substantially 
as set forth. (2) The combination in a separating 
apparatus of a cream separating chamber into which 
the milk is —— a discharge for the skim milk, a 
conical centrifugal butter separator having a smooth 
surface and receiving the cream from the cream 
separator, an annular chamber around the discharge 
from the butter separator, and in which the materials 
treated in the butter separator are received and ex. 
posed to a centrifugal action and a progressive delivery 
of the materials from the annular chamber, substan. 
tially as set forth. 
498,896. Steam Hamoer, (. Deyherle, lron Mountain, 
Mo.— Filed February 11th, 1898. 

Claim.—The combination with the frame and the 

base piece, of the cross-rods, the cylinder with its 





“were and hammer, and the pivots of the cylinder 
raving ball-and-socket connection therewith, substan- 
tially as specified. 
499,010. Macuine ror TuRNING CRANK-PINS, H.W. 
Chapman, Newark, N.J.—Filed June 29th, 1892. 
Claim. —(1) The herein-described means for turning 
crank-pins, comprising therein suitable centreing 
devices or dogs adapted to be mounted on the cravk 
shaft and rigid centreing rods D arranged in holes in 
said centreing devices or dogs, having their ends 
abutting against the webs of the crank or throw, and 
the opposite ends of said rods D adapted to be 
arranged in the centres of a lathe, substantially as 


(499,010) 











and for the purposes set forth. (2) The herein 
described means for turning crank-pins, comprising 
therein suitable centreing devices or dogs, adapted tv 
be mounted on the crank shaft, end braces E on the 
webs of the crank or throw, and rigid centreing rods 
D arranged in holes in said centreing devices or dogs, 
having their ends abutting against the webs of the 
crank or throw, and the opposite ends of said rods I) 
adapted to be arranged in the centres of a lathe, sub- 
stantially as and for the purposes set forth. 


499,043. CoupLinc AND VALVE FoR WATER OR GaAs 
Mains, A. J. Sands, Schenectady, N.Y. — Filed 
February 14th, 1893. 

Claim.—Q1) A coupling for street mains having « 
series of independent valves and a central standard 
forming an abutment for all the valves, substantially 
as described. (2) A coupling for street mains having 


aN fi 
Ni 
A 


LZ 





a series of openings to communicate with the mains, 
a series of independent valves fur said openings, 
formed on their inner ends with bevelled grooves, # 
single central standard having inclines enguging with 
said grooves, and screw-threaded valve rods connected 
with said valves, substantially as and for the purpose 





specified. 








Ave. 25, 1898. 
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ON THE CONSTRUCTION OF THE MODERN 

LOCOMOTIVE. 

SECTION III. PART IIl.— SMITHY, INCLUDING | 
SPRINGS. 


UnpouBTEDLY the smith’s art is of great antiquity, and 


it is sometimes a question why the early artificers in | 
metals should have blended copper and tin, during the 
pronze period, before creating what the author might | 
term a welding period. Dvuubtless the requirement of a 
high temperature, created by a blast, was the impediment, 
for it is related that one of the earliest productions of 
this very necessary accessory to the smithy was the 
selection of a valley, with known prevailing winds, then 
poring two or more coned-shape tunnels through a hill, 
with the bell mouth to the wind, and tapering them to 
meet in one narrow neck. The ancient smith also 
appears to have been a factor of great power among the 
armies of his day, for upon him the conquering made 
special raids, in order that the vanquished should be 
without the means of reproducing those wonderful blades, 
which cut that which offered no resistance, and conse- 
quently remain for a longer period under submission. The | 
author is fully aware that this is probably of more interest 
from an archeological point of view than mechanical, and 
he offers the most beautiful and wonderful work of the 
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different from that produced by bending. The texture of 
good wrought iron is fine and close, and of a silver grey 
colour. 
about fin. deep, and then bending the sample down flat 
upon itself, when the fibre will be found to be quite 
distinct and long, whereas inferior iron may be coarse 
and granular, with short fibre of a dark colour, indicating 
cold-shortness, and sometimes largely crystalline. It is 
certain that the element of time will affect the fracture, 
and to bring out the fibre thoroughly the bending 
operation should be performed slowly oe | gradually. 

The principal operation with which the smith is con- 
cerned is welding, which gives to iron its great intrinsic 
value, and is generally considered to be an adhesion under 
pressure of two pieces, which have been heated up to 
the plastic limit. Practically the two are made into one, 
but the great difficulty in removing dirt, scoria, oxide, or 
other foreign matter, renders an actual and perfect 
contact almost impossible ; and however good a weld may 
be, and whatever attention may have been bestowed upon 
its production, a line of demarcation may generally be 
detected. A fine metallic surface is, of course, the first 
consideration, followed immediately — and of equal 
importance—by a consideration of the impurities incor- 
porated in the iron. These impurities will affect the 
weld, bytheir own weldability, their tendency to crystalli- 








It is well exemplified by nicking a 1jin. bar | 


{ { 
| fracture produced by a tensile strain will be vastly heating. It is more difficult to weld mild steel or ingot 


| iron, because it requires a quick fire and smart handling, 
| success depending to a greater extent upon the mechanical 
treatment than chemical composition. It will not weld 
nearly so well as iron containing a greater percentage of 
impurities, because in the latter they partake more the 
nature of an admixture than a chemical combination ; 
and itis found from considerable experience that the 
welding heat for mild steel is at the point of transition 
from a bright red to a white heat, which appears to be 
the temperature, when, as it were, the cohesive state is 
changed for that of the plastic. 

The method of scarfing is an important factor in pro- 
ducing a sound weld, for upon it depends the ease with 
which the slag is forced out when contact is made. In 
welding up, say, 2in. bars, the most frequent method 
is for the striker and helper, with backing hammers, to 
set back the bar _ thus, 
and afterwards extend it by 
fullering. As long as_ the 
smith does not proceed any 
further this will produce a 
good weld, but frequently 
he gives the bar a half turn and a few blows, the result 

being to create a hollow, consequently trapping the slag, 
| when the two scarfs are brought together. The best 
method of scarfing is to use the flatter after the fuller, 
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LOCOMOTIVE FORGINGS 


early English smith, such as the fabrication of most sation, and if prone to oxidation to a greater degree than 
costly armour and the production of ecclesiastical | the iron in which they are, they must naturally be 
Ornamental work, as his apology for introducing such | taken as detrimental. Their weldability may be dispensed 


remarks to the readers of THE ENGINEER. 

It is somewhat of a difficulty to draw a definite line of 
demarcation between the forge and smithy work, | 
consequently the article devoted to forgings should be | 
read conjointly with the present one, because in many | 
cases the former has to prepare rough forgings for the | 
latter, and active management is always working in the | 
direction of saving as much of this class of work as | 
possible, consequently the larger and heavier portions of 
smithy work are constantly being devised—by the aid of 
more complete tools—to be finished in the forge for the 
machine shop; therefore, for this reason and the use of 
steel castings — ENGINEER, vol. Ixxiv. — page 25, the 
smith’s work is being periodically curtailed. 

Wrought iron is the material upon which the smith is 
generally engaged, but mild stee], both acid and basic, is 
now being extensively used, and after a little experience 
itisa fact that a smith will prefer the latter, especially 
if the former has been produced from inferior scrap, or 
from scrap that has been worked a number of times, or is 
ted-short. The relative qualities of the various brands 
of wrought iron may be prettily accurately gauged by a 





Comparison of fractures, provided they have all been | 


with, by stating that there are only two impurities, 
nickel and cobalt, which occasionally occur, which will 
weld, consequently all others must be taken as hurtful. 
The property of retaining an amorphous or plastic con- 


dition up to a high temperature, say near to its melting | 


point, is favourable to good welding ; therefore, anything 
that tends to lower this condition, such as carbon, silicon, 
and phosphorus, although not actually detrimental to the 
act of welding, but in each case lowering the welding tem- 
perature—especially the case with phosphorus—will cause 
the resulting weld to be of an inferior quality, generally 
known as being cold-short. Sulphur behaves differently, 
it aids the separation out of the more fusible compounds ; 
consequently when struck iron containing it crumbles. 
Manganese in high percentages causes the material to be 
very red-short, and the greatest care is required both in the 
gradual heating and ultimate manipulation; nothing but 
the lowest temperatures will permit of the working of a 
material high in manganese in any degree. Therefore, 
to produce a sound weld, there must be the fullest 
contact between the unoxidised metallic surfaces of the 
metal; and the more homogeneous and pure the material 
is, the more perfect will be the weld. It is difficult 


FIG 255. 


then bend slightly over the beak of the anvil, which pro- 
| duces a scarf thus, and 

when two similar scarfs 

are brought together, they 

touch in the centre first 
| and unite outwards, the 
slag going before. Very 
good jump welds can 
be produced, but this method in an ordinary smith’s fire 

is not to be encouraged, because they always break at the 
| joint, showing a crystalline fracture with short elongation. 
| Whereas, with round scarfs, they break as frequently 
| without the weld with fibrous fracture; which is also the 
| case when broken at the weld. In good welds it is quite 
| within reason to expect under a tensile strain that the 
| bar will not break at the weld, because the extra 
| mechanical work put into that portion raises its ultimate 

strength, consequently after fracture the contraction at 
| the weld is less than along the rest of the bar, but taking 
| the whole shop through, it is not safe to calculate the 
| strength of a weld beyond 70 per cent. of the solid. 

It is not proposed to deal with the many mixtures 
used as fluxes, especially in the welding of mild steel, but 
it is only fair to state that there are certain compositions 
on the market which are valuable accessories in welding 
high carbon and tool steels. They cannot exactly, more- 





roken under similar conditions, say as a ready means, | without hammering to bring these surfaces into sufficiently | over, be wholly passed over, because certain materials, such 


nicked and bent across the anvil. It is obvious that for | 
comparison the conditions must be similar, because the 


near contact, and also to remove the slag, which has been 
developed to prevent the oxidation of the scarf whilst 


| as sand, are commonly used, and are useful both for iron 
‘and steel. The material is inevitably oxidised during 
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heating. Wrought iron and soft ingot iron or mild 
steel may be safely heated to the temperature at which 
the oxide is fluid, then a flux is not necessary, but might 
facilitate welding. Again, as the percentage content of 
carbon is increased, the welding point is correspondingly 
decreased, therefore a flux must be used to slag out the 
oxide at this lower temperature. From this the reason 
is readily surmised for the numerous fluxes or welding 
compositions upon the market, which are generally, 
speaking, alkaline salts. It must be remembered that the 
flux does not benefit the material, and the chief requisites 
are low melting points and cheapness; therefore, as 
ordinary sand and borax admirably fulfil these require- 
ments, they are not likely to be readily supplanted. 
They form a slag which simply surrounds the parts to be 
welded, and protect them from oxidation and the 
influences of the impurities in the coke, especially 
sulphur. Impure iron will form a flux out of its own 
impurities, and when the scarfs are brought together and 
hammered or otherwise compressed, the slag is squeezed 
out. Although the chief requirements for welding mild 
steel have already been stated, sometimes calcined borax, 
mixed with salammoniac, is used, but there is no apparent 
necessity for this, although, certainly it makes a more 
fusible flux. 

Welding by electricity having been made the subject of 
considerable commercial enterprise, it will not be entirely 
without interest in a locomotive smithy, and a short 
notice of two systems—the low potential and the are— 
may be of service for special purposes rather than 
generaluse. In both systems there is economy of time 
and labour, for a weld is performed with the utmost 
rapidity at a very low figure, for as many as 700 welds, 
including, say, from fin. bars to 2in. shafting, can be made 
per week by a 40 A type machine. There is also saving 
in material, for there is no blistering, scale, or burning, 
and if two pieces, each lft. long, are placed in the 
machine, when finished the product will be one bar 
exactly 2ft. long, because the heat can be regulated to a 
nicety, being under perfect control, always visible, and 
there is not any necessity to allow lin. or 14in. for scarf- 
ing. The absence of scale and dirt in the are system is 
probably due to the fact that the vapour of iron is pro- 
duced to such an extent, that the atmosphere cannot get 
sufficiently near to oxidise the metal. Both systems 
have great advantages in welding uneven sections, and 
also prevent the introduction of dirt, whether solid or 
gaseous, and should two bars be brought together, the 
ends to be welded being covered with oxide, it does not 
appear to be the least detrimental, it escaping as a 
drop or two of slag falling from the surfaces when under 
pressure. The principle of the first process is the conver- 
sion of a current of very high potential, by means of 
transformers, into low potential. Machines are designed 
and supplied to suit the nature of the work to be done, 
whether welding or brazing, and to utilise whatever 
existing power may be at hand, and each machine is 
capable of welding various sizes within reasonable limits. 
The current of low potential is caused to pass through 
the abutting ends of the pieces of metal to be welded, 
rounds, squares, L. T. Z., &c., generating heat at the 
junction, which is the place of greatest resistance. This 
machine has also been found very useful in welding up 
short lengths of turning, planing, and other tools— 
Mushet—or otherwise, and thereby gaining an increased 
life. Union is effected by following up the softening 
metal, by mechanical means, at a welding temperature. 
The weld in this case is as efficient in the centre as the 
exterior, because the heat generated by the current 
commences at the centre and extends outwards; but 
should there be a point of first contact elsewhere, of course 
the heat is first generated there. Generally a burr, upset- 
ting or enlargement of the section takes place, which is 
either removed by a light hammer or by specially designed 
machinery. Mechanical work is, of course, beneficial to 
the weld, consequently an anvil is mostly found in line 
with the clamps of the machine, with a part section of 
the article being welded let into its face to facilitate 
hammering up. A good illustration is the welding on of 
new ends to old iron and steel boiler tubes, in which case 
they are hammered on a mandril; and the upsetting of 
tubes or bars at any position of their length. 

In the are system an ordinary lighting low-tension 
continuous dynamo is used in conjunction with a 
system of accumulators, which come into action only 
when the actual welding is taking place. The reason 
for the latter is to get a high efficiency from the 
plant, the accumulators‘acting the same part as an accu- 
mulator in relation to the pumps ina system of hydraulic 
pressure. One terminal is connected by means of a 
flexible cable to a carbon, held in an insulated holder by 
the workman. The other terminal is connected to the 
table on which the work lies, or to the work itself, and 
the are is sprung between these poles by the workman 
touching the work with the carbon and then raising it up. 
The are should be as long as possible for good regular 
work, the maximum being for welding purposes about 6in. 
in length, and having a sectional area of about 2 sq. in. 
Iron and steel are made the positive poles, and as this is 
the pole that volatilises, the vapour of the metal will 
generally assist in maintaining the arc, but for other 
metals the poles are sometimes reversed. To avoid 
any great concentration of heat on a confined area, the 
carbon is caused to vibrate at a high rate of speed by 
mechanical means, actuated by a small electric motor, as 
is also a small hammer, used for securing welds and 
removing burrs. The mechanical motion of the carbon 
is produced by fixing it excentrically to a spindle, which 
revolves at about 300 to 400 revolutions per minute, the 
circle produced being about 2}in. diameter, and this 
spindle has also a longitudinal movement of about 4in. at 
the rate of thirty strokes per minute. The degree of heat 
is regulated to suit the nature of the work, and ordinary 
welds are generally produced by burning on small pieces 
of iron and steel, as the case may be, weighing only a few 
ounces. Owing to the intense heat and light of this 
system, the eyes and face of the workman must be pro- 





tected, and it has this disadvantage, it lacks a ready 
means of control over the temperature, which is extremely 
localised, much more so than in an ordinary smith’s fire ; 
consequently the internal strains set up must be objec- 
tionable, and the high. temperature developed causes a 
greater amount of local crystallisation. This system is 
less desirable when the sectional area is small, but where 
there is greater cubical contents, such as internal flues 
of boilers and pipes, it is more convenient than the low 
potential. 

Angle smithy.—The hydraulic flanging press has 
considerably curtailed the work of the angle smith, but 
still there are several very interesting jobs to be done 
yet, as the author will endeavour to show. The anvil 
block in general use for angle work is shown in Fig. 248, 
which will answer for most purposes, but where there is 
a repetition of an acute or obtuse angle, a block is made 
having the required angle, and also there are blocks with 
segments of circles upon each edge, with various radii 
for angle-ring making. The general process may be 
illustrated simply by describing the work and manner 
of making a right angle. The angle iron is 
marked to the required length in each direction a }, 
then upon each 
side of the verti- 


cal an angle of | \I Sah” 2 io, Wi co 


45 is marked, that 
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is, nicked cold and 
afterwards heated 
and removed by a hot set. The edges are then scarfed, 
and the angle bent round. Sometimes the corner 
is hammered square, and at others a “ glut,” that is, a 
small length of bar iron is welded on. The angle to 
which it is first bent is an important consideration, and 
perhaps, to be on the safe side, it should be rather more 
acute than is required at the finish, but experienced 
journeymen appear to hit the right thing straight off. 
However, if it is rather more acute, and the scarf rather 
thicker than the rest of the section, the angle can be 
easily obtained by hammering the joint a little more, and 
then if too thick, metal can always be removed by the hot 
set when it would be impossible to add more if too thin. 
The operation is similar for various angles, the V piece 
removed differing, of course, in width according to the 
angle required. Fig. 249 shows a portion of the end 
angle iron of a saddle tank. The simple right angle is 
first made, and then the other portion is bent round a 
fixed templet on a bending block, the flat being kept 
down by a few blows as the bending proceeds, that is, as it 
puckers up the metal is caused to flow or gather together by 
these blows. The running board edge angle iron is shown 
in Fig. 250. It is 6in. by 2}in. with an overall length of 
26ft. lin. when finished. The buffer beam end is first 
formed. The figure, and the previous general description 
of making a right angle, clearly indicate the process, which 
is followed by welding in the glut A to form the finished 
curve, which is cut by a hot set. The opposite or foot- 
step end is formed from a mild steel plate, the angle being 
flanged over and cornered up square by welding on gluts of 
bar iron, 6in. or Tin., at once. It is then welded to the 
main angle iron, care being taken to keep it in line with 
the whole length and to trammelled centres already 
fixed. When finished, should it be too short, it is an 
easy matter to heat a short length and then stretch, but 
it is rather more difficult to jump it up accurately, these 
latter operations being of most rare occurrence. Fig. 251 
is an example only of a box angle iron, the full lines 
having the flange outside, and the dotted inside. The 
corners A and B are finished first, that is, they are left 
perfectly square before the opposite end is commenced. 
The parallel sides are then cramped together, and the 
other two corners finished. The first corner must not 
be left until it is perfectly square, following this plan 
rigidly throughout for each corner. The inside flange is 
the easiest to make, from the fact that there is only one 
half the scarfing and welding to perform. 

Rings are seldom required, and those of heavy section 
and in numbers can be obtained weldless; but odd ones 
are made by bending the angle iron round segments upon 
the bending block and welding. To make an accurate ring 
is a nice job, the difficulty being the allowance for 
scarfing. Sometimes, instead of the usual rectangular or 
right-angled iron, acute or obtuse angles may be required, 
which are produced by drawing through blocks 
under the steam hammer thus; 
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when of course the small quantity 
and short length required does not 
warrant the rolling of such a section. 
One form of bending block is shown 
in Fig. 252; and upon it is placed 
the cab beading, which will at once 
bring before the reader’s mind many 
applications to which it can be put. 
General smithy.—The work of the 
general smithy, as far as the loco- 
motive is concerned, is very much 
cut and dried, but in a railway 
shop, of course, the locomotive owas 
work is supplemented by highly in- 7 
teresting jobs for other departments, | 
which, from a craftsman’s point of 
view, unfortunately cannot be described here. In Fig. 
253 is shown the lever at the end of the reversing shaft, 
which is received from the forge as shown in A and B. 
The first operation in the smithy is to fuller it with a 
round bar, as at B, then set down each side with a plate, 
cut off the surplus metal, and trim upon the anvil. Re- 
heat and block it in the swage C, remove the fins, then 
trim and square up generally with fuller and flatter. 
Afterwards draw down the middle to width, thickness, 
and length; then after the little end is to section, 
cut off with C gauge, and set to the radius shown in 
the finished forging D, on the beak of the anvil. A 
well-known form of spring link is shown in Fig. 254. 
Two are made from one billet, 14in. by 4in. square, by 
hammering into it the triangular fuller, having the jin. 
square groove as shownat A. Afterwards, the ends are 




















tS 
drawn down, a set put in for convenience in stamping in 
the blocks as at B. They are then straightened, trimmeg 
up, and round fullers set in as at E, to the required 
depth, and then drawn down by plates to the finished 
section. The pin joint end is then roughed out in clapper 
swages, and finished by stamping in a loose die, the fing 
removed, and finally it is set upon the block, shown at p 
upon the anvil, where it is generally trimmed and dregseq 
up to templet by fullers and flatters. The D link shown 
in Fig. 255 is another form of spring link. _ It is recejyeq 
from the forge as shown at A, the first operation in the 
smithy being to block it under the steam hammer jp 
the swage B, with a round fuller on the top, which pre. 
pares it for the finishing swage C, and it is then cut to 
length by the C gouge as at D. 


(To be continued.) 








LESSONS FROM THE NAVAL MANGUVREs, 
II, 

Ir was observed by an experienced officer, prior to the 
maneuvres, that the result would largely depend upon 
the working of the cruisers. Another officer in high 
command stated that, in his opinion, the feature in this 
year’s manwuvres would be the torpedo catcher. Not in 
either case was the opinion borne out. The cruisers, 
though numerous, failed on several occasions to get 
touch of the enemy; while the torpedo boats were little 
hindered by the catchers. This want of success in two 
most important features must be due to unsuitability for 
the required duties, or inexperienced handling. Ag 
regards the first point, there has no doubt been made 
great progress in that branch of construction which 
includes all classes of cruisers. For years it seemed 
impossible to persuade the authorities that the modem 
frigate—the eyes of a fleet—must have a considerable 
excess of speed over a battleship. The old type had it 
by reason of better sailing qualities. When steam 
replaced canvas, it was essential that in the new cruiser 
the same relative superiority should prevail. But while 
We were giving to our ironclad ships of the line—even as 
far back as the day when the Alexandra was launched— 
a steam speed of 15 knots, we were equipping a large 
number of cruisers which could neither chase nor run. 
The best that could be said of them was that they were 
good sea boats, and efficient for peace duties. As police 
of the seas—a favourite idea of the Navy's functions at 
that time—they were equal to any call upon them that 
did not entail rapid transit from one point to another. 
Since even these annual manceuvres were first under. 
taken, several of these vessels, with a sea speed of 12 knots, 
during one year’s operations were detailed to carry out 
commerce interruption, as if it was really expected an 
enemy would carry out such work with a tool of this 
description. 

It is curious that even with such examples of utility— 
excellent in conception, and successful in completion—as 
we provided in the Iris and Mercury, we were content for 
some years afterwards with a speed inferior to that of those 
vessels. The Iris took part this year in the mancuvres, 
and could hold her own with much later types. For 
instance, the Thames and Forth attached to the Blue 
side, though launched eight years later than the Iris, 
and 800 tons larger, could barely command 15 knots. 
They were always in danger of being captured by one of 
the belted cruisers. These vessels, of which there are 
four—the Mersey and Severn being the other pair—are 
also impeded by the exaggerated affection for sponsons 
which prevailed some time ago. They have several of 
these unnecessary excrescences on each side, extending 
almost down to the water’s edge, and which not only 
impede their progress in a moderate sea, but throw a 
continuous stream of water inboard. They are, in fact, 
exceedingly wet ships. This tendency to ship water is 
augmented by the bow and stern armament, which consists 
of an 8in. 15-ton gun forward and aft. Such heavy 
ordnance at the extremities of what are intended to be 
fast cruisers is highly undesirable, and quite unnecessary. 
The result is, that many officers regard with suspicion 
the seaworthiness of this type. It would be worth while 
to replace the 8in. guns with quick-firers of the same 
calibre as the rest of the armament, and remove some of 
the sponsons. 

But if we are obliged to condemn much that was done 
in the past, we have only praise for the second-class 
cruisers designed by Mr. White, and constructed under 
the Naval Defence Act, as being an immense advance 
towards a type wanted in great numbers. They are 
highly spoken of by all officers who have commanded 
them in these and last year's mancuvres. ‘Their 
speed has proved to be real, not assumed; the armament 
is moderate, and they are without the objectionable 
sponsons. In smooth water it was found that, as regards 
heels, they could hold their own with the Blenheim, but 
for steaming against a moderate sea they require addi- 
tional length and power. The later vessels of this type, 
represented by the Fox and her consorts, are 20ft. 
longer, and will no doubt show considerable improve: 
ment; but we look to the last design, the Eclipse, of 
350ft., to give us the true representative of the modern 
cruiser, and to take the place of the old frigate. The 
additional displacement should be devoted to power and 
fuel supply. An increase to the latter is much required 
with our cruisers, owing to the amount of coal consumed 
daily for purposes other than steaming. The demand of 
modern boilers for fresh water, in addition to that of the 
crew, capstan and electric light machinery, and yr 
auxiliary purposes, entails an expenditure of abou 
80 tons of coal per week in addition to that required for 
propulsion. It was, therefore, found during the 
maneuvres that most of the cruisers required 10 
replenish their fuel at some period, though their opera- 
tions did not last ten days. a 

The Blenheim, to which we have alluded, performe 
good service in scouting during the manceuvres, and 1s @ 
type valuable for distinct and special service. But where 
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it is a question of numbers, we cannot afford to construct 

the bulk of our cruisers of 9000 tons displacement. For 

work with a fleet the size may well be limited to 5000 

tons. When we come to the smaller vessels given 

similar work during the operations, it was evident that 

the third-class cruisers could not compete with the others 

in speed, and were only suited to act as an intermediate 

communication between the scouts and the main body. 

There is room for a swift vessel of ‘a little over 2000 tons 
for this purpose, but classed as despatch vessels, not 
cruisers. Their armament should be very light. The 

47in. gun is too heavy for small craft. A piece throwing 
a projectile of about twenty pounds weight would be more 
suitable. One point, we think, requires reconsideration, 
and that is the torpedo equipment of cruisers. In the 
opinion of most officers who have commanded these 
vessels, that has been overdone. There was at first 
considerable opposition to fitting unarmoured ships with 
the Whitehead torpedo. It was contended that though 
battleships would doubtless, both in fleet actions and 
single engagements, pass sufficiently close to each other 
to enable torpedoes to be discharged with a good chance 
of success, while their armour defended them above the 
water-line, the battle between two unarmoured ships 
should, if modern guns could do all that was claimed 
of them, be decided by that arm before they got 
within torpedo range. There were, moreover, great 
objections to placing weapons carrying large charges 
of high explosive, in addition to a chamber of com- 
pressed air which, on being struck by a projectile, 
might prove as destructive as a shell, within ships 
having no external protection. It was argued, on 
the other hand, that circumstances might arise when the 
ability to discharge a torpedo would be useful to a 
cruiser ; that she might want to send a boat away thus 
armed; and that ft was undesirable the men should be 
without any means of keeping up their previous knowledge 
of tnis arm, or imparting it to the younger hands. These 
latter aguments gained the day, and it was decided to 
give cruisers a small number of locomotive torpedoes. 
The C class of corvettes were the first provided, but they 
were only given a single launching tube on each side. 
But now the principle has been extended to giving 
unarmoured vessels a tube in the stem and stern, 
as well as several on the broadside. Under what circum- 
stances a torpedo is to be launched from the stem of 
such craft no one has yet been able to define. Pre- 
sumably their light bows are not constructed for ram- 
ming, but the use of the stem tube must entail extreme 
likelihood of a collision. But the danger to ones own 
ship is the greatest drawback to this fitting, due to the 
possibility of the stem striking the torpedo before the 
latter has gathered speed. In peace time, with unloaded 
Whiteheads, this only leads to loss of the torpedo—and 
it is notorious that most losses take place from the bow 
tubes—but in war, with charged missiles, it may mean 
being hoist with your own petard. Then, again, how 
can it be expected that trustworthy practice can be ensured 
upon from the stern tube when the tube is launched into 
water moving like a whirlpool under the action of twin 
screws? That it ever goes straight at all is the onl 

wonder ; but probably these tubes are seldom used with 
the ship proceeding at speed. We have not space for 
dealing with other disadvantages, among which may be 
cited the difficulty of finding accommodation for store- 
rooms and magazines, to stow all the torpedoes now 
carried in the different classes of cruisers; and trust that 
the future equipment of this weapon may be limited to a 
couple of tubes on each side in the largest types, and 
half that number in smaller vessels. 

We may allude now briefly to the work done by the 
cruisers during the maneuvres. It is evident, when we 
consider the position of the four squadrons at the com- 
mencement of hostilities, that to the D fleet in its some- 
what isolated position at Blacksod Bay, a matter of con- 
siderable importance was to know whether the B fleet at 
Lamlash—superior to itself—would be given the task of 
holding the D force in check, or at once proceed south to 
join the rest of the Red fleet. To ascertain this, the six 
cruisers of the D fleet were sent on in ample time to 
station themselves, so that the B squadron could not pass 
without their knowledge. Yet the latter got out unseen 
by any of them, proceeded directly south, and joined 
Admiral Fairfax, without any information of the fact 
being afforded to either C or D fleets. This was simply due 
to faulty disposition of the cruisers. Then again, when 
the whole of the Blue squadron went over to Queenstown, 
and some of the vessels were sent in there to coal, the 
Red cruisers failed to ascertain the fact and make it 
known to their Admiral. As a matter of fact, the Red 
fleet was at a loss to know where their adversary had 
gone to. They were not sure whether all or a portion 
of his force had gone to Queenstown. But what a chance 
they missed. The Blue fleet was for twenty-four hours 
outside that port with one battleship and several cruisers 
short. Had the Red cruisers been properly worked, and 
these facts made known to their chief, he would doubt- 
less have forestalled the battle which came off two days 
later, when the Blue side was again restored to its full 
strength. Whilst the latter was previously demon- 
strating before Milford its command of the sea, the Reds 
were seeking obscurity in the Bristol Channel; but 
their cruisers should have dogged their opponent’s track 
to Queenstown, and on observing his action despatched 
the fastest vessel to inform the Red Admiral, who might 
have appeared on the scene the next morning with his 
full force. It cannot be expected that an admiral of a 
large fleet, with a flag captain also responsible for the 
safety of his own ship, should think of everything. 
Something must be delegated, and the work of cruisers 
18 so important that it should be entrusted to a special 
chief acting under the admiral’s supervision. This was 
apparent during the mancuvres, and notably when the 
two fleets camein contact. Inthe first engagement the Red 
fleet bore down upon the Blue with its cruisers formed 
astern of the battleships, while on each beam were some 


consequently subjected to a heavy fire from the Blue 
ironclads, as the two fleets passed each other at com- 
paratively close range. Moreover, at times, they 
obstructed the fire of their heavier consorts, whereas the 
Blue scouts were kept on the off-side, and could only 
receive damage from stray shots. It is even stated that 
a torpedo catcher claimed to have assisted in putting the 
Alexandra out of action by a well-directed fire of six- 
pounders! ‘There are some who hold that in action 
scouts must and will take care of themselves; that an 
admiral at the head of a big fleet, of perhaps twenty sail- 
of-the-line, cannot be bothered with looking after small 
craft. Even so, but there are still a larger number who 
maintain that this is one of the many functions which 
should devolve upon a captain of the fleet. 

Irom the foregoing remarks it is evident that much 
has to be learnt in scouting and working any considerable 
number of cruisers with a fleet. Other nations are alive 
to the same necessity. The object of the mancuvres of 
the French Mediterranean Squadron this year is to study 
the necessary tactics and employment of cruisers in 
distant reconnaissances of fleets. Divided into two sides 
one portion will have its headquarters at Ajaccio, and 
from thence despatch its scouts to ascertain the position 
and intentions of the other portion, which will act from 
the mainland in an attack on Algeria or Corsica. But 
the fact is that, valuable as these annual manceuvres un- 
doubtedly are, the time is too short, and they involve too 
much of the personal element, to enable these problems 
to be properly worked out. Much could be gleaned by 
by inter-squadron exercises in the Mediterranean and 
Channel, if not most of the foreign stations. Why 
should not our own Mediterranean squadron, for instance, 
be divided at some period of the year into two positions, 
and directed to work against each other from opposite 
ends of the station ; or, from Malta and Gibraltar respec- 
tively? We now have the necessary number and type 
of cruisers to allow a proper proportion being attached 
to our principal squadrons. What valuable experience 
and training could thus be imparted to all the officers 
engaged. Steam tactics are all very well, but are not the 
only things required. They do not assist officers to 
determine how to meet an enemy’s fleet in any given 
formation, for the fleet must be at hand to influence the 
counter attack. It is useful for cruisers to take their 
place in the line of battle occasionally; but their 
own functions should not be ignored. It is sometimes 
said that work in a torpedo boat is the best training in 
modern seamanship for a young officer. It is viewed by 
many as the substitute for handling a ship under sail to 
develope eye and nerve. But if this is so—and we do 
not doubt it—we are equally sure that, with such a 
groundwork, experience in scouting during mimic war- 
fare, necessitating handling vessels at high speed, and 
every faculty at tension, is about the best experience he 
can have previous to the command of a battleship. It 
will also be of great value to any who may hereafter 
attain to the higher grade, and perhaps depend upon 
his scouts for important information in some future 
emergency. 








GIRARD TURBINES AT ORIZABA, MEXICO. 





Ovr supplement this week illustrates a portion of a large 
installation of Girard turbines recently designed, made, and 
erected by Mr. W. Giinther, Central Engineering Works, 
Oldham, for driving the large textile mill of the Compania 
Industrial de Orizaba, Mexico. These turbines, which collec- 
tively give out 1560-horse power, are five in number, and 
comprise two of 425-horse power each, for driving the spinning 
mill; one of 300-horse power, for the looms; one of 250-horse 
power, for the finishing, bleaching, and print works ; and one 
of 160-horse power, for driving the dynamos for lighting the 
entire mill. 

The total fall is-74ft., and as the head water level is 
only 14ft. higher than the ground on which the mill is 
built, it was necessary to utilise this fall by placing the 
turbines in pits measuring 63ft. deep from the mill floor to 
the bottom, from which the tail water is conducted to the 
lower level of the river by a tunnel passing under the mill. 
The two turbines for the spinning mill are placed in one pit, 
the 800-horse power turbine in a second, and the 250-horse 
power and 160-horse power wheels occupy a third. The head 
water passes through a concrete canal along one end of the 
mill, and the water for each turbine is drawn by piping from 
a separate branch channel or flume at right angles to the 
main race; each of these channels is provided with indepen- 
dent iron sluice gates, so that the water can be entirely shut 
off from any one of the turbines and its pipes without the 
necessity of also stopping or interfering with the working of 
the others. 

The turbines are arranged with vertical shafts, and drive 
by bevel wheels either on to second motion shafts, from 
which the power is distributed to the various lines of shafting 
by ropes; or, in two instances, on to the main line shafts. 
Their general arrangement is clearly shown in Figs. 1 to 4. 

The fall being comparatively high for vertical shaft turbines, 
wheels of the pressure type would be of small diameter, 
and run at an excessively high speed, consequently the bevel 
wheels would become of very unfavourable proportions, their 
circumferential velocity excessive, and the wear and tear 
great. To avoid these disadvantages, and to secure not only an 
installation of the highest possible efficiency, but also one 
which will be of a permanent character and not subject to 
frequent repairs, the turbines are made on the Girard 
system. This type runs at a much lower circumferential 
velocity than any other, and as itis not necessary to admit the 
water over the entire circumference, the diameter of the wheel 
can be increased to any reasonable extent, so as to secure a 
desired number of revolutions without any loss of efficiency. 
With the exception of the electric light turbine, they are 
therefore arranged with “ half injection,” i.c., the water is 
admitted over one half of the circumference of the wheel, the 
guide ports being arranged in opposite quadrants, as shown in 
Fig.6. The speed chosen for the 425-horse power turbines is 
123 revolutions per minute, and the wheels are accordingly 
60in. diameter between centres of buckets. The 300-horse 
power and 250-horse power turbines run at 153 revolutions, 
and have 48in. wheels; the electric light turbine, for which 
a somewhat higher speed was desired, runs at 240 revolutions, 





of the torpedo catchers. All these light vessels were 


Our illustrations show the general arrangement of the two 
turbines driving the spinning mill, and as the others are 
arranged in practically the same manner, the only differences 
being those due to their smaller powers and dimensions, it 
will be sufficient to describe these only. They are each 
designed to drive 425-horse power with 4060: cubic feet of 
water per minute and a gross fall of 74ft., or after deducting 
1ft. for loss of head by friction in pipes and bends, a net or 
effective fall of 73f{t. They are mounted on strong founda- 
tion plates, and the supply pipes, which are 54in. diameter, 
are vertical until within a short distance of the ground, 
when they pass horizontally below the surface, and finally 
enter vertically into the head water flumes. This arrange- 
ment of piping, entailing in each case the use of one branch 
pipe and two bends, was rendered necessary, so as to permit 
of a railway siding being brought into the mill between the 
turbine houses and the headrace. A right-angled branch 
pipe was placed at the foot of the pipes in place of a bend, 
as, although the loss of head in such a pipe is necessarily 
slightly higher than in a bend, the practical conveniences 
were greater, and it affords a substantial base for supporting 
the vertical pipes. 

Each turbine is provided with an adjustment slide of the 
butterfly type, by which any number of the guide ports can 
be closed either to suit the water supply in times of drought, 
or to economise water if the full power is not required. This 
slide, which is shown in Figs. 5 and 6, is worked by suitable 
connections from a hand wheel placed on a pillar fixed to the 
turbine house floor, the pillar being provided with an index 
to show the number of ports open. To secure the quick 
regulation and the steady speed essential in textile mills, 
each turbine is furnished with a throttle valve placed in the 
supply pipes; each valve is worked by a governor placed on 
the turbine house floor, and by disconnecting a friction 
clutch on the hand wheel pillar, it can be worked by hand, 
thus serving also for quickly starting and stopping. 

The guide and wheel vanes are of steel, the plates forming 
them being accurately bent to their correct shape, placed in 
the moulds, and the iron cast round them. This method is 
invariably adopted by Mr. Giinther for falls exceeding 50ft. 
or 60ft., as the vanes are smoother than cast iron, and they 
are also much stronger and more durable. Their form is 
clearly shown in Fig. 7. 

The turbine shafts are hollow, and are arranged with their 
footsteps above water in accordance with the best modern 
practice ; each shaft is of cast iron, working round a fixed 
steel pillar, and the step is placed in an oil vessel contained 
in the lantern head, as shown in Fig. 8. Any wear in the 
footstep can be taken up by means of a screw. This arrange- 
ment has many advantages, as the step can be readily cleaned, 
oiled, examined, or adjusted without pumping out the tail 
water or dismounting the turbine, which is necessary with 
submerged footsteps. The footstep consists of a special 
mixture of bell metal, running upon hardened steel ; those of 
the large turbines are 64in. diameter, and the total load upon 
them, comprising the pressure arising from the downward 
thrust of the water upon the wheel, weight of shafting, 
wheels, &c., is about 124 tons, equivalent to a pressure of 
about 1060 lb. per square inch of effective footstep area. 
Suitable oil grooves are cut in the step to provide a perfect 
circulation for the oil, this being a matter of great import- 
ance when dealing with heavy pressures. 

The cast iron turbine shaft terminates in a coupling for 
connecting to the steel upright shaft, the latter being 6jin. 
diameter. The upright bearings are carried by supports, each 
composed of two wrought iron girders 16in. deep by 6in. 
wide, and two cast iron cross-bridges fitted together and 
firmly fixed to opposite walls of the pit, thus making an 
extremely substantial arrangement. Access to the bearings is 
provided by stages and ladders, not shown in our illustrations. 

The bevel wheels drive the second-motion shafts at 125 
revolutions per minute, and are 66in. and 65in. in diameter 
respectively, 33in. pitch, 10in. broad, and are shrouded and 
hooped. Their circumferential velocity is 2120ft. per minute. 
The second-motion shafts carrying the rope pulleys are 1lin. 
diameter in the body, the necks adjoining the pulleys being 
8in. diameter, and 20in. long. 

As before mentioned, the other turbines are arranged in 
a similar manner, and we may add that the entire plant has 
now been in active operation for over twelve months. 








THE NEW FRENCH BATTLESHIPS. 


In our issue of June 23rd ult. we noticed the contemplated 
addition by the Government of the Republic of a large 
number of new vessels to the navy of France. Among the 
number—thirty-two—proposed to be provided for by the 
French Naval Estimates for 1894 were three first-class 
battleships. As the designs of these new vessels are near 
completion, we are able to add somewhat to the very brief 
particulars of them previously recorded. They are, we are 
informed, to be each of 12,000 tons displacement, and their 
propelling machinery, which is to be in triplicate— driving 
three screws—is to develope sufficient power to give them a 
speed under forced draught of eighteen knots an hour. The 
hulls are to be protected by an armoured belt of a maximum 
thickness of 174in., and instead of an ordinary splinter-deck 
below an armoured one, a second armoured deck of lighter 
scantling is to be introduced. The armament of the new 
vessels will consist of 11:7in. breech-loading guns in the 
central batteries, and 6-5in. and 3-9in. quick-firing guns in the 
auxiliary batteries, in addition to a very large complement of 
lighter guns. The two-turret system—one forward and one 
aft—is to be adopted for the heavy guns, each turret—a 
revolving one—being made for two guns, and covered in. 
The 6-5in. and 3-9in. guns are to be located singly behind 
protective shields of 2-8in. steel plate. The working of the 
turrets, serving the guns, and keeping up the supply of 
ammunition, is to be effected by electric apparatus similar to 
that found so effective in the Capitan Prat. The machinery 
being in triplicate, each set of engines, boilers, &c., will 
probably be placed in separate compartments ; but this is not 
yet finally decided on. Assuming that the proposed outlay on 
these ships be approved by the Chambers, France will in 
1894 have nine new battleships in various stages of comple- 
tion. Of the three just described, two are, as mentioned in 
our issue referred to, to be built in Government dockyards— 
not yet announced—and one by contract. The six others 
include the Brennus and Bouvet, building at L’Orient; the 
Charles-Martel, at Brest; the Jauréguiberry, at La Seyne; 
the Lazare-Carnot, at Toulon; and the Massena, at Saint 
Nazaire. In addition to the above vessels, there are under 
orders for immediate construction, the new armoured cruiser, 
D’Entrecasteaux, the largest in the French navy, described 
in our issue of July 14th ult.; anda sister ship not yet named, 








and has a full injection wheel 30in. diameter. 


or her place of construction decided on. 
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SOME MODERN DEVELOPMENTS IN HYDRAULIC 
MACHINERY. 


To the older generation of engineers, whose experience 
began before the use of cast steel ceased to be a 
mechanical luxury, and when the chisel and file were 
practically the only means for fitting, it is very interest- 
ing to trace the changes in practice which have developed 
in the course of the past thirty years. 

The limit of working pressure was fixed by Bramah’s 
own experiments at 2 tons to the circular inch—the 
“circular inch” is, by the bye, a very convenient way of 
reckoning, as it gives the result at once by squaring 
the diameter—equal to about 2} tons per square inch, 
and remained for many years practically unaltered. 
This limit was decided by the possibility of making cast 
iron cylinders to stand the pressure. Of course, up toa 





certain point we get additional strength by increasing | 








Fig. 4—OLIVE PRESS 


the thickness of the cylinder; but as we goon increasing, 
we soon reach a limit at which the advantages of thick- 
ness begin to be counteracted by sponginess arising from 
the unequal cooling of the mass and other causes. 
Various mixtures of iron were used to get the utmost 
possible strength, but the cylinders cast by the Bowling 
Iron Company bore the character of being the strongest 
that could be produced. 

The action of excessive pressure on cast iron cylinders 
was very peculiar. It would, of course, be expected 
that, when the bursting pressure was reached, the 
cylinder would give way at once, but this was by no 
means the rule. It often happened that a cylinder, 
which!might be safely worked 
at 2 tons per circular inch, 
gave way when working at 
25 or 30 cwt. or less, and on 
investigation it was found 
that an excessive pressure 
above the 2 tons had been 
applied some days before 
without apparent injury. It 
would appear that the ex- 
cessive pressure crushed the 
substance of the cast iron in 
upon itself, thus breaking 
the continuity of the inner 
surface and starting a crack 
which gradually extended, 
even with lower pressure, 
through the metal until it 
was sufficient to cause the 
cylinder to split suddenly 
into two pieces. In the 
writer’s experience, cast iron 
cylinders generally split 
longitudinally and in a line 
with the hole through which 
the water was admitted, 
whic’ formed a weak place. 

It is probable that the skill 
of the ironfounders would 
have gradually succeeded in 
finding mixtures of iron to 
stand considerably increased strains, and, in fact, 3 
tons and 34 tons to the square inch were already 
being used, when Bessemer’s invention changed the 
whole aspect of the problem. There seems hardly 
any limit to the pressure which cast steel cylinders may 
be made to withstand, and if once sound and free from 
blowholes, they appear to be free from the insidious 
dangers which we have described as affecting cast iron. 
And although cast steel is of course much more expensive, 
weight for weight, than cast iron, yet the difference in | 
the cost of cylinders is not so great as might be expected, | 
owing to the decreased thickness and consequently | 
lighter weight that can be used. 

Hence even for a pressure of 2} tons per square inch, | 
it is now customary to use steel cylinders for presses of 
any but very small diameters. But if the construction of | 


the cylinder, the convenience of cast iron comes in again, 
as it is not desirable to cast a heavy mass of head in one 
with a steel cylinder. But the tendency undoubtedly is 
to work at ever-increasing pressures. 
4 tons per square inch is now not unusual, and occa- 
sionally 5 or even 7 tons is required to give the 
requisite power, without unduly increasing the area of 
the ram. Thus an order has just been executed by 
Messrs. Hayward Tyler and Co., for pressing machinery 
for abroad, in which the press and pumps were all tested 
to a pressure of 7 tons per square inch—or 1200 tons 
in all—the intended working pressure being 5 tons per 
square inch—or 880 tonsin all. The diameter of the ram 
was ldin. The head and bed had of course to be pro- 
portioned to the heavy strain, and each weighed about 
7} tons. 

Of course fresh designs of pumps have to be used to 
work at these pressures. For the barrels and valve-boxes 
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require. Thus, in the large plant of hay-pressing 
machinery which Messrs. Hayward Tyler and Co. erected 
some years ago for the Government at Woolwich Dock. 
yard, it was found that the pressure of 3 tons to the 


|inch, which was stipulated for, and for which the 


machinery was made, compressed the hay far too much 
and a much lower pressure has, we believe, been adopted 
after the first trial. 

There is reason to believe that many users of hydraulic 
presses who go to great expense in having the presses 
and pumps made for pressures of 4 and 5 tons to the inch, 
really work at less than 3 tons. Unless a first-rate 
pressure gauge is used, it is naturally difficult to form 
any accurate idea of the pressure which the pumps are 
giving, and people who have been really working their 
old presses far below their power, form exaggerated ideas 
of the pressure they will require when they want to 
increase their pressing capacity. But this is an error on 





Fig. 5—REVERSED 
special alloys of gun-metal—including phosphor bronze— 
are used in some cases, and in others the pumps, like the 
cylinders, are made of steel. The punching action of the 
pump valves in their seats at a pressure of 7 tons to 
the square inch, or even at 5 tons, is such as it would 
have perplexed the resources of hydraulic engineers of 
thirty years ago to provide against. 

Fig. 1, p.194, showsa set of pumps for 4 tons pressure, and 
the design of these for 5 tons working pressure—7 tons 
test pressure—is very similar. But the use of steel is 
not confined to cylinders and pumps. It has proved of 
great service in obtaining the requisite strength for the 
boxes in baling presses for cotton and other materials. 
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Fig. 7—PIPE TESTING PRESS 


Fig. 2, page 194, showsa press specially made for baling Go- 
vernment fodder of the nature of chipped straw, which is 
compressed almost into a solid cake. This material is 
sufficiently elastic to require a very strong box to resist the 
lateral pressure. 
of very strong steel plate strengthened with channel bars, 
for baling very intractable woody material. The press 
had a ram 17in. diameter, and giving a total pressure of 
500 tons. The lateral pressure on the box was so great, 


that even the thick steel plates had to be further | 


strengthened to resist it—after the photograph was taken 


from which this engraving was made—and it is aquestion | 
whether cast steel would not have been better for the 


purpose. 
Before leaving the subject of high pressures, we may 


é a of | remark that there is often a great misconception on the | 
the press is such that the bed must be cast in one with | part of purchasers as to the pressure which they really ' 


Fig. 3, p. 194, shows a press with the box | 


CYLINDER PRESS 





the safe side, and far be it from us to encourage anyone 
to run to the opposite extreme, even with all the security 
against accident afforded by cast steel and phosphor 
bronze. 

Among other changes which have taken place in 
general practice in designing hydraulic presses, we may 
notice the form of the bars and the manner of fixing 
them. Formerly it was customary to make the tension 
bars of flat section, and to secure them to the head and 
bed by means of cotters. Even when round bars began 
to be used with solid heads they were kept in place by 
cotters. The cotter-ways necessarily weakened the bars, 
but in the days when all the fitting had to be done by 
chipping and filing, this 
system was found the easiest. 
Now it is almost, if not quite, 
universal for the heads and 
beds to be planed and bored, 
or slotted, to receive turned 
bars, which have collars 
forged on, and ends either 
solid or provided with strong 
nuts. 

Fig. 4 shows an _ olive 
press constructed in the latter 
manner. Where the ends 
are solid, they are secured in 
their place by side plates, as 
shown in Fig. 3. 

Our next two Figs., 5 and 
6, show presses with reversed 
cylinders. The cylinders in 
both these cases are made of 
steel, but it will be noticed 
that, if the cylinder of Fig. 5 
had to be a little larger in 
proportion tothe span of the 
bars, it would have been 
necessary to have cast head 
and cylinder together of iron 
as already pointedout. This 
press is one of great power 
and quick action for cutting 
up bars of bullion. Fig. 6 
shows a packing press suited for a position where the 
cylinder cannot be sunk below the floor. 

Fig. 7 is of a pipe testing machine for proving pipes up 
to 48in. diameter and i38ft. long. A hydraulic cylinder 
12in. in diameter with 16in. stroke holds the pipes and 
makes tight the joints at the end. There is asluice valve 
in the fixed headstock for filling the pipes, and a smaller 
connection above for applying the pressure of (in this 
case) 200 lb. per square inch. There are two cast iron 
rams with guides, and screws for raising and lowering the 
rails in which the pipes are rolled into place (the rails are 
not shown in the engraving). The total weight of this 
machine is about 15 tons. The above are a few instances 
of modern designs, and though possessing no very excep- 
tional features, are of interest in chronicling the progress 
of hydraulic engineering—a department of construction in 
which England has always taken and held a front position. 
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y Britain was altogether underweighted, and 
= ae well within her powers. She could easily 
ral made the run from Willesden to Rugby with that 
load in eighty-four minutes instead of ninety-four, the 
time prescribed, and that without any extreme speed 
being necessitated, or could have taken twenty-five coaches 
in the time allowed. 

Even the fast-timed run from Rugby to Crewe proved 
aridiculously easy task for the engine. Starting from 
Rugby half a minute late, we passed ‘Tamworth (274 miles) 
in 29 min. 11 sec. Jnst before Lichfield a very 
bad slack for repairs was encountered, speed being 
reduced for some distance to ten miles an hour, 
and a second equally bad slack occurred near Rugeley, 
eight miles further on, also for repairs, the two 
slacks causing @ loss of fully three minutes. Never- 
theless, Stafford (51 miles) was passed in 56} min. 
from Rugby, and when Whitmore Summit was reached 
there remained over twelve minutes for the 10} 
miles downhill to Crewe. A short bit of fast 
work was done down this gradient for test pur- 

oses, 78 miles an hour being again attained, but a 
ong slowing down into Crewe was then necessitated to 
avoid a too early arrival. As it was, the train drew up at 
the platform two minutes before time, the 75} miles’ run 
from Rugby being thus accomplished in 82 min. 27sec. 
Allowing for the loss of time through slackening for repairs, 
the running time was virtually 78} min., and the last two 
miles were done quite slowly. There is not the slightest 
doubt that. with the same load, the engine could have 
performed the entire trip from Rugby to Crewe—and 
probably from Euston to Crewe had no stop been made— 
at an average rate of sixty miles an hour. Her perform- 
ances over sectional lengths of the distance demonstrated 
this conclusively. 

It only remains to be said that the behaviour of the 
engine was in all respects admirable. She arrived with 
every bearing cool, and every detail of her machinery in 
good order. Her steadiness in running was remarkable. 
In all my varied experience I have never travelled on the 
foot-plate of a steadier engine. Indeed, the only other 
locomotives I have hitherto found to be equally steady in 
running are the single-wheel engines of the Great 
Northern and Midland lines, and the old Cornwall of the 
London and North-Western Railway. 

One drawback to the convenience of the engine is the 
cramped space on the foot-plate and the smallness of 
the cab, due to the extreme length of the boiler. This 
has been unavoidable so far, because the turntables at 
present in use will not admit a greater length of wheel- 
base than that of Greater Britain, and an extension of 
the cab to the dimensions of those on the other engines 
would involve impossibility of turning. But though for 
this reason, inevitable at present, the limited space for 
the men is undoubtedly a defect, on the other hand, 
the firemen find considerable saving of labour in 
the reduction of the distance across which fuel has to be 
shovelled. I learn that it is in contemplation to lengthen 
the turntables at the principal engine stations along the 
routes over which the Greater Britain, Queen-Empress, and 
any future sisters are to run, so that this single drawback 
as to the excellence of the engines may be eliminated. 

I append the “log” of the running on the occasion 
under notice, and as a pendant to it I give also the 
running of the same engine on the 5.30 train as far as 
Rugby, with three additional coaches on :— 


Engine Greater Britain, No, 2053. 


Weather fine and calm. Rails dry. 
Actual time. Actual time. 
Miles. Stations. Load, 14 coaches. Load, 17 coaches 

h. m. 8. h. m. 8. 
- Euston... ... 10 0 2 5 30 31 
1 Chalk Farm 3 30 34 0 
23... Loudoun-road ... 5 15 36 0 
S .: BeOOE  .. Se i 36 46 
33 Queen’s Park ae 6 45 = ° 
re * arr. 9 0 4 
54... Willesden ... -_ 11 10 42 30 
8 ... Sudbury en i 16 0 47 30 

114... Harrow 20 2 52 0 

13} Pinner... 22 30 54 30 

16 Bushey 25 37 57 45 

174 Watford ... ... 27 10 59 30 

205 King’s Langley ... 31 15 6 3 30 

247 Boxmoor ... ... 35 20 7 45 

274 +... Berkhamstead ... 39 13 12 20 

S18) i, ce 43 45 17 30 

os Cheddington 48 15 22 15 

403... Leighton ... 51 42 25 55 

462 ... Bletchley ... 58 1 32 30 

528 ... Wolverton ... ll 410 38 15 

542 ... Castlethorpe ... ... 6 45 40 40 

a 13 8 47 0 

62 Blisworth ... 16 45 30 

695 Weedon ee 57 50 

75, Welton aS... F $ . 

* 
, 1 
80} Hillmorton 87 40... { 12 2 
f{ arr. 41 7 7 

82h... Rugby... \dep. 11 49 34 > 

8&8 Brinklow pe “ase 57 7 ~ 

oxt Shilton a 12 0 33 — 

93 Bulkington... 2 50 —_ 

97 Nuneaton ... 6 20 _- 
102 Atherstone... 11 24 — 
106. Polesworth... 15 20 - 
109 Tamworth ... ... 18 45 _ 
116 Lichfield (slack)... +25 30 _ 
1203 ArMeegs. ... «0. «. 31 25 _ 
124 Rugeley (slack)... +34 4 _ 

12 Colwich ... ... 88 50 _ 
129 Milford 41 35 _ 
133: Stafford... 145 50 o 
13 Bridgeford... ... 49 15 — 
139 Norton Bridge ... 51 30 _ 
1438 Standon Bridge... 56 50 os 
1478... Whitmore... ... ... 1 150 - 
ee ee 5 1 = 
153}... Betley ... rer 73 - 
158... Crewe... are, 21S 1 — 
* Block s' 


ignal. 
+ Slackened f 
: Slackened $b entice cx hour through station. 
a may be interesting to note that Mr. Webb is so 
oroughly satisfied with the results of the severe tests 


‘portion of the Maplin Sands. 





to which he has subjected the pioneer engine of this new 
class, that he has decided to build eight more of the same 
type, thus raising the number in the class to ten. These 
will be constructed immediately. Should further experi- 
ence of their working prove equally favourable, the type 
will be the standard one on the London and North- 
Western Railway. 

It will probably be admitted that this record of work 
done justifies the favourable terms in which I have 
referred to the Greater Britain’s performances, writing as 
an impartial observer, noting results independently with a 
scientific object in view. I have simply recorded what 
came under my own notice. In view of my personal 
experience of the engine’s performances, my verdict 
cannot be otherwise than favourable. 








MAPLIN SANDS ARBITRATION. 


Axovt forty years ago the War-office established a range 
at Shoeburyness for testing guns. They purchased a space 
of land on which the barracks are now erecteé, and also a 
Other portions of the sands 
were subsequently leased and the range extended. In 1881, 
a longer range being required, notice was given to the Lord of 
the Manor of the intention of the department to take a 
further portion of the sands, consisting of about 6000 acres, 
lying from one to two and a-half miles out from the coast or 
from the existing sea banks, and extending to low water and 
northwards nearly to the Maplin lighthouse, giving a total 
length of range of ten miles. The sands are bare for about 
two to three hours a day, and are covered about 14ft. deep at 
spring tides. The firing is continued during high water, but 
has to be stopped when barges or other craft are passing over 
these sands when going up to the shore or through the creeks 
which intersect the land to the river Crouch. After the 
notice to treat was given, questions arose as to the title of the 
Lord of the Manor, and litigation ensued, which, after being 
carried to the House of Lords, finally ended in a decision 
against the War-office. It was ordered that the value of the 
sands should be settled by arbitration, and that on the amount 
so found 5 per cent. interest should be paid from the date of 
the notice to treat. 

This arbitration has recently been held at the Surveyors’ 
Institution, occupying eight days. Mr. W. C. Gully, Q.C., is 
the arbitrator. The claimants were represented by Sir 
Edward Clarke and Mr. Freeman ; and the War-office by the 
Attorney-General, the Solicitor-General, Mr. R. T. Reid, 
Q.C., M.P., and Mr. H. Sutton. The question of valuation 
turned to a great extent on the feasibility and cost of 
embanking these sands, and the purposes as to which they 
could be applied whenembanked. Several surveyors werecalled 
on behalf of the claimants, who put a value of £15 per acre on 
the sands, amounting to £93,000, which, with an allowance 
for compulsory sale, damage by severance to the remainder 
of the sands, brought the total value up to £166,630. In the 
original claim sent in it was stated that the sands, if 
embanked, would be valuable for market gardens and 
villa residences. This idea was not brought forward at the 
arbitration, but it was contended that the sands have as they 
stand a special value as an artillery range, the doctrine laid 
down in the Ossalinsky case applying here, that in estimating 
the value of land an arbitrator had not only to consider the 
actual value at the time, but whether it might have 
a prospective value for any special purpose. In the 
Manchester Waterworks case, it was contended that the land 
in question had a special value as a reservoir for water works, 
and that if Manchester had not taken it some other town 
might have done so. In this case it was contended that the 
Maplin Sands had a special value as a range to the War 
Department, and that if they had not taken it other private 
firms, such as Sir W. Armstrong, Mitchell and Company, or 
Herr Krupp, of Essen, might be purchasers. Beyond this 
the claimant’s surveyors contended that it had a value asa 
site for many noxious trades now carried on in or near 
London, and which, according to an Act passed for that 

urpose, could not in future be established within a certain 

istance of the metropolis; also as a site for the storage of 
gunpowder. Mr. Weaver, the surveyor of the Kensington 
Vestry, was called to show the difficulty experienced ix 
dealing with the house and other refuse from London, and 
that the most convenient way of disposing of this was to 
send it away in barges, and deposit on low land along the 
Thames. He stated that he considered the Maplin Sands a 
site well adapted for this purpose; the quantity from the 
various parishes which extended up to the river amounted to 
500,000 tons a year. That he was now paying ls. 11d. a 
ton for the privilege of shooting this into barges which 
delivered their cargoes at Leigh and other places on the 
Thames, and that the owners of the barges were willing to 
ay 3d. per ton for the privilege of unloading this on land 
down the Thames. That if all the refuse of the river side 
parishes in London were shot on the Maplin Sands it would 
afford an income of £6250 a year, less any interest on the 
outlay required for embanking and re-draining the sands. 
Other witnesses, including owners of barges, were called to 
support these fignres. 

The other purpose which it was contended this land was 
adapted for was the purification of the London sewage, and 
Mr. Bailey Denton, jun., was called to give evidence as to a 
scheme which his firm had brought forward for utilising the 
Maplin Sands for this purpose. Mr. Denton contended that 
his scheme was superior to that which was originally pro- 
moted by the Essex Reclamation Company for which an Act 
was obtained in 1852 for carrying the sewage to the Dengie 
and Maplin Sands, and discharging it on to the shore. His 
scheme contemplated the sands being first embanked and 
used as filter beds. Confronted with the report made to the 
London County Council by Sir B. Baker and Mr. Binnie, in 
which they reported distinctly against conveying sewage to 
the Maplin Sands, Mr. Denton said that was because they 
had never given proper consideration to the particular 
scheme he had advocated. 

As to the cost and practicability of embanking the sands, 
Mr. Sykes, C.E., of Preston, and Mr. Samuelson, C.E., of 
Hull, were called. The latter stated that in his opinion the 
whole 14,000 acres of the Maplin Sands, including the greater 
part of the area taken by the War-office, could be easily 
enclosed by one bank fourteen miles long, at a cost of 
£250,000, or about £14 10s. an acre. .Mr. Sykes proposed to 
embank only 8000 acres, which he would enclose in areas of 
about 1000 acres at a time ; the average height of his:banks 
he put at 17ft., and the cost at £18-75 a lineal yard.. ae 

The case for the War-office turned mainly on this question 
of embankment, the Attorney-General contending that accord- 
ing to the evidence he would call this land could not be 





enclosed for less than £115 an acre, and that land equaily 
suitable for all the purposes named by the claimants could 
be obtained as near or even much nearer London, already 
enclosed, for one-fifth the amount; that the sands had no real 
value, brought in no income of any kind, nor were ever likely 
to do so. They were simply bleak and barren sands; that 
before any enclosure could take place an Act of Parliament 
must be obtained to do away with the navigation rights that 
now existed, and compensation made to all who suffered loss 
or damage. 

The first witness called for the War Department was Mr. 
W. H. Wheeler, M. Inst. C.E., of Boston, who stated that the 
embankment and enclosure of these sands would be a very 
difficult and expensive work, especially if any attempt were 
made to carry the bank out as far seawards as some of the 
witnesses of the claimants had proposed; that even if carried 
out on the lines proposed by Mr. Sykes, the outer bank would 
require to be 20ft. high, and the cross banks running 
from this up to the existing banks an average of 17ft.; that 
the only material available for constructing the bank was 
sand of an exceedingly clean nature, and consisting of very 
fine particles; that this sand extended to a depth of from 
30ft. to 40ft., and was only uncovered from three to fout 
hours a day; that the bank would be exposed to the full 
range of north-east gales, and at spring tides would have a 
depth of water of 12ft.on the sea side, and occasionally 
4ft. more than this; that the bank would require casing to 
a great thickness with clay and stone, which would have to 
be brought either from inland or by barges. The enclosing 
of the larger area—13,000 acres—would require, including 
the subdivisions of 1000 acres, thirty-nine miles of banks, 
and the cost would be £1,413,360, or £108 an acre; or taking 
the smaller area proposed by Mr. Sykes, twenty miles of 
banks would be required, and cost £632,000, or £76°68 an acre, 
but this scheme would enclose less than one-sixth of 
the land taken by the War-office. If only a single square 
mile, or 640 acres, were enclosed at one time—and in the 
opinion of the witness this was the largest area it was practica- 
ble to take in one enclosure under the conditions existing, the 
cost would be about £113 per acre ; and that the value of the 
enclosed land in the immediate neighbourhood ranged from 
about £25 to £30 an acre; that the prices on which these 
estimates were framed were very similar to those given by 
Mr. Sykes, and that the cost per mile was nearly the same. 
With reference to the use of these sands for the deposit of 
the refuse from London, he had worked out the scheme on 
Mr. Weaver's figures, and found that the sands belonging to 
the claimants, lying between the shore and the land taken by 
the War-office, would furnish sufficient space for this purpose 
for the next 324 years, and that then there would be sufficient 
of the sands left for another 200 years, without counting in the 
sands taken by the War-office. That if threepence per ton were 
paid for the privilege of depositing it on these sands as stated, 
it would amount to £240 an acre. That this refuse could be 
taken out to sea and deposited from hopper barges for about 
3d. or 4d. a ton, whereas it would cost at least 2s. 6d. a ton 
to barge it to the Maplin Sands, in addition to the sum paid 
for depositing and the cost of first enclosing the sands as 
proposed. 

Mr. James Lancaster was also called as to the cost of 
embanking, and was described by counsel as ‘“‘a fine old 
gentleman who had been engaged for the last sixty years in 
embanking and similar works.” He stated that in his 
opinion it would not be possible to enclose more than about 
600 acres in an enclosure, and that if five such enclosures 
were made running adjacent to the existing banks, the cost 
of each enclosure would vary from £90,560 to £63,200, giving 
an average price for enclosing of £115 an acre. 

Colonel De Wolski, R.E., the officer commanding the 
Royal Engineers at Shoeburyness, was called to give evidence 
as to the tides and the nature of the sands. He described 
the lower part of these sands as very treacherous, and that 
occasionally the artillery wagons and horses sunk in and were 
only been rescued with great difficulty. 

Boatmen were also called to show that at high water 
barges and other craft navigated over all parts of the Maplin 
Sands, except when firing was going on. 

Sir Andrew Noble was also called to state that there would 
not have been the least likelihood of his firm ever becoming 
competitors with the Government for these sands for a range, 
as they were already provided with all the ranges they 
required in the North of England, near their works, and that 
he did not know of any other firm in existence who would be 
likely to require these sands for such a purpose. 

Mr. A. R. Binnie, M. Inst. C.E., the chief engineer 
of the London County Council, also gave evidence to 
the effect that, in his opinion, these sands were too 
freely saturated with water, and were so much below 
the level of the tides, ever to be serviceable as filter 
beds for sewage; that the purity of the river had been 
very greatly improved by the process now being carried out at 
the outfall, and that his advice to the County Council 
was to continue these precipitation works; but that if, after 
further experience, the condition of the river was not found 
to be fully satisfactory, that the clarified sewage should be 
carried lower down the river to Sea Reach. Several of the 
leading surveyors in London were called to speak as to the 
non-existence of any element in value in these sands, and 
their belief that they would never be likely to be utilised for 
the noxious trades of London or similar purposes, and that 
they considered a nominal sum of about £2 an acre, including 
any allowance for severance or compulsory purchase, which 
some of them stated did not apply in this case, would be 
ample compensation. The arbitrator, who has visited the 
site, will take time to consider his award. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineer: Andrew 
Spalding, to the Pembroke, for the Theseus, to date August 11th. 
Chief Engineers: F. T. W. Curtis, to the Hussar, Walter J. 
Featherstone, to the President, additional, and Joseph H. Pill, 
to the Circe, to date August 29th. Engineers: Robert K. Herbert, 
to the Victory, for the Hazard ; William T. Wiggins, to the Vivid, 
for the Harrier, and James Ryan, to the Vivid, for the Ferret, 
each in lieu of a chief engineer; and John W. Downer, to the 
Seahorse, all to date August 11th. 

ORDNANCE SURVEY Maps.—The Board of Agriculture desire to 
give notice that arrangements have recently been made by which 
the latest issues of the Ordnance Survey maps on the lin. and 6in. 
scales have been made available for inspection 7 the public at the 
offices cf the board at 3, St. James’s-square, S. Changes in the 
boundaries of boroughs, of Local Government districts, and of 
parishes, will recorded on the 6in. maps, as soon as possible 
after they have been authorised, and a complete set of the index 
maps and indices of all Ordnance Survey maps and publications will 
be kept in hand for reference. The board have reason to believe 
that the facilities for inspection thus afforded will be found to be of 
general public utility. 
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HYDRAULIC PUMPS AND PRESSES 
MESSRS. HAYWARD TYLER AND CO., LONDON AND LUTON, ENGINEERS 
(For description see paye 190) 
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FIG. 1—FOUR TON PRESSURE PUMP FIG. 6— REVERSED CYLINDER PRESS 







FIG. 3—BALING PRESS FOR WOOD FIBRE FIG. 2--BALING FODDER PRESS 
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DIRECT-ACTING JET CONDENSER 


DIRECT-ACTING JET CONDENSER. 





THe accompanying engraving illustrates a direct-acting 
iet condenser with tandem compound steam cylinders, of 
which Mr. Mumford, of Colchester, has made two sets for 
Messrs. S. Pearson and Sons, contractors, Westminster. 


MR. A. MUMFORD, COLCHESTER, ENGINEER 





These condensers are being used in connection with all the 
air compressing plant and other engines employed in construct- 
ing the new Blackwall Tunnel. The pumps are 24in. diameter, 
brass lined throughout, with gun-metal water pistons and 
rods. The high-pressure steam cylinder is 14in. diameter ; 
Low-pressure 26in. diameter by 24in. stroke. 


eri 


The whole machine is, it will be seen, self-contained. It 
is, we need scarcely add, very well finished and efficient. 
Much is to be said in favour of this method of providing a 
vacuum, as it is much more compact than condensers pro- 
vided with rotating engines. The valves are steam moved by 
a very simple mechanism, which will be readily understood. 





EIGHT-HORSE POWER TRACTION 





ENGINE 


MESSRS. EDWIN FODEN, SONS, AND COMPANY, SANDBACH, ENGINEERS 











The Eyayleen’ 


TRACTION ENGINE. 


THE engine we illustrate above, and which was one of 
Messrs. Foden’s exhibits at the last Royal Show, is an 8-horse 
power single cylinder. It is mounted on this firm’s well- 
nown spring arrangement—previously described in these 
pages—and is fitted with two speeds, compensating gear, 
Winding drum and water lifter. The diameter of the cylinder is 








9in., stroke 10in. 


The engine is controlled by Porter’s | 


opening into the fire-box. The engine is fitted with a neatly 


governor, which actuates an equilibrium valve of the double- | designed cab, which not only adds considerably to its 


beat type, embodying a considerable improvement. The 
travelling wheels are 6ft. 10in. diameter, 16in. on the 
face. Forged mild steel crank shaft, 34in. diameter; main 
axle, 5}in. diameter. The boiler is of D. Colville’s best steel, 
and has fifty-six 1fin. tubes 6ft. long ; fire-box, 2ft. by 2ft. 4in. 
long. The fire-hole door is on the locomotive principle, 


| appearance, but must afford comfort to the driver. 








NEGOTIATIONS are in progress for the establishment of 
a large chemical. works on the north bank of the Tees, near Middles- 
brough, where will be chiefly manufactured soda by a new process, 
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8. A. H.—The Secretary, Department of Science and Art, South Kensington. 
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do not think anything would be gained by its publication. 

R. J.—Hydraulic propulsion is radically wrong in principle. That is the 
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largest quantity of water at the slowest speed—the jet propeller drives astern 
the smallest quantity at the highest speed. 
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for extracting oil from herring guano? 
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SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. #1 98. Od. 

[yj credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

THIN Paper Copres— 


de ia, Oe a a ee le 

Yearly on oe ee 6 #1 168. Od. 
Turck Paper Copirs— 

Half-yearly ne - £1 Os. 8d, 

i Gy as at 4c. sc ve es ce 20 Se ee 
READING CasEs.—The Publisher has in stock reading cases which will hold 


thirteen copies of Tak ENGINEER. Price 2s. 6d. each. 
ADVERTISEMENTS. 

",* The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti ts in ‘ordinary and “ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing tment of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 








DEATH. 
On*the" 14th August, at Woolacombe, North Devon, Jonn Pui.ip 


THE ENGINEER 


AUGUST 25, 1893. 








PHYSICAL DEFINITION. 

A CORRESPONDENT writing over the quaint nom de 
plume “ Gurgoyle”’ in our last impression, and taking 
for the subject of his discourse the conservation of energy, 
makes a suggestion which is worth consideration. The 
annual meeting of the British Association takes place at 
Nottingham in a few weeks. ‘‘ Why,” says ‘‘ Gurgoyle,” 
“should not the British Association do for physical 
definition what it has done for units and standards, 
lay down accurate definitions of the meanings of words 
in daily use by the apostles of physical science?" There 
can, we think, be no doubt that reform is needed. It is 
true that physical science is in a condition of very 
unstable equilibrium; but its uncertainties and contradic- 
tions are, we think, due in some respects to the vague way in 
which words of the utmost importance are used. Let us 
take the example already cited by ‘“‘ Gurgoyle,” namely, the 
word Energy. He has already given two definitions of 
its meaning, one Barker’s, the other his own. Barker says, 
that “it is a condition of matter in virtue of which any 
definite portion of it may be made to effect changes in any 
other portion.” Williamson and Tarleton define energy as 
“capacity for doing work.” Lock employs the same 
words. Cotterill and Slade say :—‘‘ A source of effort in 
nature can exert energy, and we say it possesses energy ; 
now what it uoes possess is the power of causing work to 
be done, so that by using the term energy we make it 
mean power of causing work to be done, and this, there- 
fore, is the definition of energy.” Rankine writes :— 
“* The actual energy of a moving body is the work which 
it is capable of performing against a retarding resistance 
before it is brought to rest.’’ It is seen almost at a 
glance that these definitions are not only not in agree- 
ment, but that they are not even synonymous. The 
doing of work is a very different thing from the power of 
causing work to be done. An engine-driver on a foot- 
plate possesses the power of causing work to be done, 
inasmuch as he can open the regulator, but we do not 
say that he possesses energy equal to hauling the train. 
Barker, it will be observed, says nothing whatever about 
work or resistance. We need not say that wide differences 
of opinion have existed as to the proper definition of the 
word Mass. As for Force, it seems to be impossible to 
obtain any definition of the meaning of the word which will 
satisfy every one. The same may be said about Potential 
Energy, or Energy of Position, or Energy of Environment, 
or Energy of Form, by all which titles a physical condition 
is known. Whether it is proper to write ‘“‘ a pound,” or 
a ‘pound weight,” vexes the souls of some philosophers. 
Is there any universally-accepted physical meaning for 
the words action and reaction? Is there any consensus 
of opinion as to what the words “chemical energy” 
imply ? We think not. We might give a dozen further 
examples of words used in the most vague and general 
way, if it were necessary. It is not; they will readily 
suggest themselves to many of our readers. 

We have heard it urged that vagueness of definition is 
of no importance. Arguing ona similar principle, and 
by like methods, we might say that a knowledge of 
dynemics was of no importance either; because their 
laws are generally left to apply themselves, and engineers 
take small account of them in designing machinery. But 
the physicists, at all events, put themselves out of court, 
whatever others may do, because they always plead 
minute accuracy in all that is said, and done, and written, 
concerning physical science. In this they are quite 
right, but they are also enormously inconsistent. In 
point of fact, on the real meaning attached to such words 
as Potential Energy, for example, a very great deal 
depends. ‘‘Gurgoyle” has, we think, clearly shown, that 
if a body at rest as regards the earth can be said to possess 
energy, then energy cannot invariably be kinetic—in other 
words, a mode of motion. But if this is conceded, we are 
face to face at once with very grave difficulties. Clear 
thinking makes, it is said, clear writing. The context is 
true to a limited extent. If, for instance, a lecturer or 
an author has no very clear or precise ideas himself 
as to what energy really is, how can he impart clear 
ideas to his hearers or readers? If, again, we have one 
author who says that force is “‘ anything that causes or 
tends to cause motion,”’ while Clifford writes that ‘the 
change of motion of any body depends partly on the 
position of distant bodies, and partly on the situation of 
contiguous bodies,” Tait says ‘‘ that it is the measure of 
the tendency of energy to transform itself;” and Cotterill 
and Slade call it in one place ‘“‘ Effort,” and in another 
define it as “one part of the mutual action or stress 
between two bodies, either in contact or not,” how, is 
it possible for a student to form any conception of 
what meaning he ought to apply to the words? In 
another place he is told that ‘Effort is the cause of 
motion against a resistance,” and in the same treatise he 
is assured ‘“‘that the resistance at all times and in all 
places is equal and opposite to the effort.” What 
meaning is he to attach, or is intended to attach, to the 
word ‘“‘ Equal,” or, indeed, generally to statements which 
apparently flatly contradict each other ? 

It appears to us that physical science can never be 
rationally taught until the teachers have arrived 
themselves at a definite meaning for the words they use. 
We do not for a moment suppose that any one of them ever 
use a word concerning which he is really in doubt. All 
such words as Mass, Motion, Force, &c., have ‘“ popular” 
meanings. Thus, for example, force is always associated 
with the idea of effort; the origin of the idea being of 
course muscular effort and its accompanying nerve 
sense ; but it is quite certain that this cannot possibly 
cover the whole ground. The thing wanted is 
agreement among those who write text-books, or 
treatises, or papers, or who deliver lectures, on the 


one knew precisely what an ohm was until the 
British Association settled the question. The word 
ohm had come to represent a definite commercial 
unit, and uncertainty as to its precise meaning was 
intolerable. Unfortunately the words Force, Energy, and 
such like, have no commercial value whatever, and, as a 
result, anyone may attach any meaning he pleases to 
them. No one is the worse, save the student of physics, 
and it is in his interest more than in that of anyone else 
that we support ‘“ Gurgoyle’s ” contention that the 
British Association would do good work by drawing up 
statements to be generally accepted as standard defini- 
tions of a considerable number of words which are now 
used without any congruity of definition by dozens of 
scientific teachers and learners. If any one doubts that 
diversity of opinion exists, let him turn to the pages 
of any publication devoted to Pure Science. He 
will see how fierce have been the battles fought over 
apparent trifies, really matters of very grave import. 
The only objection we see to ‘“ Gurgoyle’s”” scheme is 
the possibility that no committee could be found con- 
sisting of half a dozen men of eminence in science who 
would agree among themselves, or whose dictum would be 
generally accepted if they did; yet the experiment is well 
worth trying, for we should at least learn what was the 
sense in which each member of the committee used and 
intended to be used any given physical word, term, or 
phrase. It would become clear, moreover, that while 
the precise meaning attached to a word was clearly laid 
down, it mattered little what that meaning was, so long 
as the author used it consistently in that sense. As 
an example of what to avoid, we may cite the pro- 
position laid down by ‘“Gurgoyle,” and compare it 
with the proposition that “all energy is kinetic,” 
“‘Gurgoyle ” will have it that an armour plate, although 
at rest as regards the earth, possesses energy, as well as 
the projectile which impinges upon it. But if this be so, 
it is evident that we shall have to enlarge the meaning of 
the words kinetic energy, or else attach some at present 
unformed phrase to the capacity of the plate to keep out 
shot. The whole range of physical science bristles with 
difficulties due, in the first place, to the want of a clear 
conception of what words mean; and secondly, to the 
trouble of getting hold of words which will truly and 
accurately express the meanings required. Abundant 
examples might be given of this last. It mainly arises 
from the attempt to make one word do the work of several. 
For example, ‘“ Force,” which certainly means in some 
cases active effort, in others passive resistance, while in 
a third sense it is employed with a different meaning. The 
words Natural Forces are certainly not intended to imply 
natural particular efforts. 

For the present it is perhaps unnecessary that we 
should say more. The only objections which can be 
urged to the suggestion of our correspondent, who is, 
we may remark, well qualified to speak on the subject, 
are, first, that a consensus of definitions is not needed ; 
and secondly, that the British Association is unfit for the 
work. The first objection is quite untenable. The truth 
of the second objection remains to be proved; and we 
think that such men as Lord Rayleigh, Lord Crawford, 
Lord Kelvin, Professors Lodge, Greenhill, Tait, and Fitz- 
gerald, would possess quite sufficient authority to make 
their decisions valuable and acceptable. 


DEFORMATIONS IN IRON BRIDGES. 


WirnHovt reverting to the early principles of construc- 
tion, when mass and weight were regarded as synonymous 
with strength, it becomes increasingly evident that, even 
when the span remains the same, it is absolutely neces- 
sary for engineers to design their bridges heavier than 
formerly. This remark applies equally, although not with 
the same force, to road as well as to railway bridges. 
Both descriptions of structures have now to carry loads 
enormously in excess of those which were imposed upon 
them in former times. The difference between the two 
cases is not so much in the actual amount of the weight 
to be supported, although that in itself is consider- 
able, as in the manner in which each is affected by the 
transit of the load. While, as stated, road bridges 
are now liable to be traversed by weights of much 
greater magnitude, yet the velocity with which they 
move is not greater than it was some twenty or thirty 
years ago. In this particular instance there is an 
absence of those violent disturbing influences which 
attend the quick passage of a heavily freighted train over 
a railway bridge, which frequently imperil the safety of 
the fabric. In the one case, the results, or probable 
results, of a moving or live load are a known, or, at ary 
rate, almost a known quantity, but in the other they are 
not. At the present day we are very much in the dark, 
except as regards a manifestly faulty or defective design, 
respecting the first cause, or the exact manner in which 
an iron bridge commences to yield, and sometimes 
succumb, to the sudden normal or abnormal stresses 
brought to bear upon it by the transit of a heavy 
rapidly - moving load. Our want of knowledge 
becomes accentuated when we take into considera- 
tion the widely different conditions which may obtain 
in each particular railway bridge. One may be 
located on a straight and level part of the line where, for 
some distance on each side of it, the permanent way may 
be laid upon a uniformly resisting substratum. Another 
may be placed between a cutting and embankment, a 
third between a rising and falling gradient, and a fourth, 
if not exactly on a curve, at the termination of one, and 
at so short a distance from it, that the engine and train 
are unable to recover from the effect of the centrifugal 
force before they rush on to the bridge. Each one of 
these separate conditions will exert its own peculiar 
influence upon the manner in which the train—so to 
speak—attacks the bridge. 

There can be no doubt that, in all built-up girders of 
wrought iron or steel, a certain amount of distortion or 
deformation must precede—not necessarily follow—théir 
failure. - Early experiments have established this fact 
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designed bridge, each component part has its own fixed 
plane whether of rest or motion, and also that under its 
normal stresses these planes are one and the same. If, 
under any circumstances or conditions of loading, the 
position of these planes becomes altered, then deformation 
ensues, and the stability of the structure depends entirely 
upon whether the deformation is temporary or permanent, 
because if the latter, it will be increased by a repetition 
of the exciting cause, until ultimately it proves fatal. 
The mere distortion to a small extent, of the com- 
ponent parts of a girder, would not of itself be so 
dangerous, were it not that one of the results of it is to 
induce additional and irregular stresses, for the lines 
of force have their fixed and determinate planes of 
action as well as the various members of a girder. A 
certain though small amount of appreciable temporary 
distortion, as of deflection, attends the passage of every 
train over a bridge, except possibly in the case of under- 
neath arch ribs thoroughly well braced together. Take 
the case of an ordinary through railway bridge consisting 
of a couple of main girders with a double track between 
them. When one track is loaded the near girder will 
deflect nearly three times as much as the far one, so that 
torsional stresses are evidently developed in the plat- 
form, and in some cases in the far girder as well. Again, 
suppose two trains—in order to obtain the maximum 
effect—to be on the bridge together. They will cause 
the upper booms of the girders to incline towards each 
other, and if the lower ones be regarded as fixed, 
the former tend to twist round them as their axis. It is 
to check this tendency to distortion that, where the main 
girders are deep enough to permit of it, overhead cross 
girders are introduced, which are equally effective 
whether considered in the light of struts—which is 
their proper vocation—or of ties. These overhead cross- 
stays are indispensable to the safety of all deep girder 
bridges of the description mentioned, and their employ- 
ment should not be restricted to the central parts of the 
bridge. It must be borne in mind that it is the ends 
of the girders which first receive the shock of the engine 
and have to bear the brunt of toning down, or absorb- 
ing through means of the permanent way and platform, 
the violence of the pitching and lurching which always ac- 
company a change in the reaction or resistance of the track. 

In all built-up girders a certain amount of extraneous 
material must be employed in the form of bracing, 
especially when the design belongs to the open web or 
truss principle. As the whole of this material is, in one 
sense, so much dead weight, the experienced and skilful 
engineer will give such a form to the general cross 
section of his bridge as will not only insure the absolute 
strength of the structure, but will, per se, embody the 
maximum amount of rigidity attainable without the 
assistance of extra bracing. It is evident that the solid 
or plate type of girder presents, so far at least as the webs 
or sides are concerned, a greater resistance to a torsional 
stress than an open web girder. In the latter every 
individual bar is peculiarly liable to distortion, especially 
the struts, which have been always the weak parts of all 
lattice and truss girders. The ties are not altogether 
exempt, as under certain conditions of loading they may 
be required to act as struts, and are besides very sensitive to 
a sudden violent tensile stress. When a sudden and violent 
shock, such as is no doubt produced by the application of 
the brake at high speeds, a very slight imperfection in 
the permanent way, the throwing of the greater part 
of the weight upon one rail, or a fracture of some piece 
of the running gear occurs, the tendency to distortion is far 
more localised in the open than in the solid girder. As 
we do not possess any accurate information respecting 
the precise manner in which the stresses upon a plate 
web behave, although they are supposed to act in a 
diagonal direction, it becomes impossible to determine 
the extent of the area of the web that is affected by a 
sudden and severe shock. In all probability it is distri- 
buted over a considerable portion of the solid side. But, 
with respect to an open web girder the case is altogether 
different. Only a very limited number of bars, frequently 
not exceeding a couple, are affected by a strictly local 
stress, the ties and struts in separate systems of triangu- 
lation not theoretically being supposed to be able to aid 
one another in resisting distortion. In the one instance 
the stresses are induced per saltum, in the other con- 
tinuously. It is worthy of notice, in corroboration of our 
remarks, that excluding from the category cast iron 
bridges and early failures, we believe all modern instances 
are restricted to the open web type of girder. 

Admitting that an incipient, insidious, and almost 
imperceptible distortion of a component part of a girder 
may ultimately lead to the downfall of a bridge, yet at 
the same time the structure might equally fail by the 
distortion cf the whole cross section at one time and by 
one cause. It is chiefly on this score that objection has 
been taken to the tubular bridge form. If torsion be 
regarded as a force tending to turn two parts of a body in 
cpposite, or at least in different directions ; or, consider- 
ing one part to be fixed, to cause the other to revolve 
upon it as an axis, the tubular bridge is liable to be 
affected in either manner. It is quite clear that this 
argument might be extended to every description of 
bridge of similar contour—that is, to any class of struc- 
ture in which the conditions of loading render it impos- 
sible to connect the opposite angles by diagonal bracing 
in some part of the depth of the general cross section. A 
reference to the Forth, as well as to other examples of 
cantilever bridges on a large scale, will indicate that 
the triangular is the form to which the cross section 
approximates, where the depth is greatest, and the 
torsional stresses in corresponding proportion. Diagonal 
bracing is, in all instances, introduced at the level above 
the headway which is required by the nature of the 
traffic. The reports of professional experts upon the 
failure of modern iron bridges have always attributed it— 
so far as human skill and judgment could determine—to 
the employment of too light a description of bracing, both 
as regarded parts of the girders and also as applied to the 
whole stricture. 





It was the late Mr. Eaton Hodgkinson who pointed out 
the true remedy for “ buckling,” that béte noire of the 
early engineers which caused the adoption of the now 
obsolete cellular flanges. His advice was—use thicker 
plates. As buckling is only a particular phase of torsion, 
he would probably have said to all designers of bridges: 
‘“‘ Tf you wish to prevent all dangerous, incipient distortion 
and deformation in your bridges, use thicker bracing.” 
The equivalent of this is, of course, to stiffen it by detail 
trussing. 
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NEW MUNICIPAL ENGINEERING DEPARTURE. 


GLASGOW, as represented by its Corporation, is about to 
take an important step forward in matters of municipal 
engineering which is of considerable interest to certain 
branches of the engineering profession. The Corporation 
proposes to supply a cheaper rate of telephonic communica- 
tion throughout the city, on the ground that the charges of 
the private telephone company are excessive. Although 
adopted some time back in America, the experiment is one 
altogether new in municipal enterprise in this country. In 
Stockholm the annual cost is about £4 9s., and for a con- 
versation at the general call office the charge is less than 
14d. Much the same rates, it appears, are to be aimed at in 
Glasgow under Corporation administration. The estimate pre- 
sented shows that ata capital expenditure of £52,000, telephone- 
wires can be provided for 3500 users. The estimated revenue 
from these, at £5 a year each, and from private instruments 
—reckoned at 2000 more—is set down at about £20,000. The 
working expenses are taken at 50 per cent. of the revenue ; 
the Government licence will cost 10 per cent. on the net 
income; and it is proposed that 5 per cent. should be set 
aside as a sinking fund, with the design of extinguishing the 
capital in twenty years. A liberal allowance being further 
made for “‘ sundries,” the calculation of the committee is that 
a clear revenue of between £5000 and £6000 will be receivable 
by the Corporation. These figures, probably, are liable to 
correction by experience; but that is a matter which may be 
safely left to the test of time. The real point of interest is 
that a municipality should enter upon this new line of engi- 
neering business, and that a new market is likely to be 
opened-up for the class of mechanical apparatus and acces- 
sories—such as wire, iron conveyance-poles, &c.—needed for 
work of this kind. If the experiment succeeds, moreover, 
and is copied by other corporations, the convenience of manu- 
facturers and of business-men generally in our great cities 
will be immensely promoted, for the competition of corpora- 
tion telephones must of necessity reduce the cost of, and im- 
prove the demand for telephonic supply by private companies. 
There is every reason for wishing the utmost success to the 
new Glasgow project. 


THE NANTES SHIP CANAL, 


THE new ship canal which has just been inaugurated at 
Nantes owes its inception, like many other enterprises of the 
same character in France, to Dutch engineers, who pre- 
pared plans for admitting sea-going vessels to that city as 
early as theseventeenth century. Since then several projects 
have been brought forward, the first of which had in view 
the construction of a canal between Nantes and Sornic, but 
on these being rejected, several new plans were submitted for 
connecting Nantes with Saint Nazaire by means of a navi- 
gable waterway. It was on the basis of these latter projects 
that preliminary plans were drawn up, and received the 
sanction of the Chambers in 1879. The work was begun in 
June, 1882, and was actively continued for about eighteen 
months, when a reduction in the amount of credit assigned 
to it resulted in a partial suspension of operations. In view 
of the vast importance of this undertaking to the trade of 
Nantes, the Chamber of Commerce advanced a sum of 
£200,000 to the Treasury, upon the understanding that the 
canal should be pushed forward as rapidly as possible. Con- 
sequently, the work was actively resumed in 1886, and two 
years later the Migron dam, which was the most important 
as well as the most difficult part of the undertaking, was 
completed. This dam has a length of 4700 metres. Extra- 
ordinary precautions had to be taken to insure it being 
sufficiently resistant to the waters of the Loire, and so far the 
dam has proved itself to be perfectly water-tight. Financial 
troubles again threatened to interfere seriously with the 
progress of the works, when in 1889 the Chamber of Com- 
merce of Nantes made another advance to the State of 
£190,000, subject to the canal being ready for use within 
three years. This has enabled the contractors to complete 
the locks, lay down the necessary hydraulic machinery and 
other plant, and at the end of last year the canal was 
practically terminated. This waterway will allow of vessels 
of considerable burden going right up to Nantes without the 
necessity of unloading, as formerly, at Saimbceuf. 


FOREIGNERS IN FRANCE. 

A NEW law has been signed by the President of the French 
Republic, setting forth the conditions under which pro- 
fessional and business men of other nationalities may reside 
and carry on their respective avocations in that country :— 
(1) Every foreigner not already domiciled in France must, 
on arriving in any district with the intention of practising a 
profession or engaging in any commerce or industry, make a 
declaration to that effect before the Mayor, and establish his 
identity within eight days after his arrival. A register of the 
matriculation of all such foreigners will be duly kept, and an 
extract from it placed in their possession. In the event of a 
change of district, the foreigner must have his certificate of 
matriculation viséd by the mayor of the town in which his 
new residence is situated. (2) Any one who knowingly em- 
ploys a foreigner not provided with a certificate of matricula- 
tion will be liable to ordinary police penalties. (3) The 
foreigner who neglects to make his declaration within the 
time prescribed by law, or who refuses to produce his certi- 
ficate when properly called upon to do so, will be liable to a 
fine of £2 to £8. If, moreover, he knowingly makes a false 
or inaccurate declaration, he will incur a penalty ranging 
from £4 to £12, and should sufficient cause exist, he may, in 
addition, be temporarily or permanently excluded from 
French territory. Should a foreigner be so expelled and 
return without the authorisation of the Government, he will 
undergo imprisonment from one to six months, and at the 
expiration of his sentence will be reconducted to the frontier. 
(4) All fines accruing from the above-mentioned infractions 
of the law will be paid into the municipal fund of the dis- 
trict in which the person mulcted of them may reside. (5) 
A-delay of one month to conform to the provisions of the 
law is accorded to thore who, under Article 1, are already 
resident in France, 
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LITERATURE. 


Additional Forces and Secondary Strains in Iron Tyys¢ 
Bridges (Die Zusatzkriifte und Nebenspannungen eiserney 
Fachwerkbriicken). A systematical statement of their 
nature, their magnitude, and their influence upon the con. 
structional design of bridges. In two parts. By FP, 
Engesser. Berlin: Julius Springer. 1893. i 


In the calculation of stresses in truss bridges a new field 
of research has been opened in recent years distinct from 
that which has hitherto been, and generally is, still con. 
sidered sufficient for the purpose of stating the strength 
of a bridge which is to be built, Usually the strain dia. 
grams of truss bridges contain only the axial strains from 
the vertical loads in the main trusses and subsidiary 
girders, and from the wind pressure in the horizontal 
wind bracing. In single girders, and in arches with three 
pivots, these strain diagrams are, apart from the laborious 
calculations with a moving load on wheels, obtained in g 
very simple manner graphically or arithmetically. More 
only complicated is the calculation in the case of arches with 
two or without any pivots, continuous girders, and other 
statically undetermined systems where the elastic condi- 
tion of every member has to be introduced into the calcu. 
lation of stresses. In all these calculations it is assumed 
that the members are free to turn at their junctions 
when the members opposite to them extend, that the 
axes of the members intersect each other in one point 
at their junction, and that all forces are applied to 
these junction points. The methods of calculation 
required for these conditions are now so well established 
that further investigation has to deal principally only 
with their simplification. The author, accordingly, does 
not enter again into this subject, but investigates the 
more minute conditions of stability of the real structures, 
viz., the secondary strains, the theories of which are 
required for the proper design in detail, for the criticism 
of structures of doubtful design, and for the investigation 
into the causes of failures of bridges. As an example of 
the usefulness of these theories, may be mentioned the 
official report on the collapse of the bridge at Moenchen. 
stein in Switzerland, in June, 1891—see THE ENcIveEr, 
vol. lxxii., pages 455, 474, and also in vol. Ilxxiii., 
page 143, and other literature on that subject—for 
although the views there expressed differ materially 
in some points, there can be no doubt that the cause of 
the accident has been traced to the disregard of important 
secondary strains, while the distribution of metal accord- 
ing to the ordinary strain diagram, and the quality of 
the metal, could not be found fault with. This is an 
important fact, for otherwise the accident would be an 
unsolved mystery, and no absolute confidence could pre- 
vail with respect to any one of the existing iron bridges, 
whereas now we have a method of criticism which, if it 
were generally applied, would help to condemn a consi- 
derable number of them, and thus prevent many acci- 
dents. 

Under these circumstances the importance of a work 
containing the most advanced analysis of the various 
problems which all real structures offer, can hardly be 
over-rated, especially if they are treated, as in the present 
case, with great lucidity and terseness. 

The first part, dealing with the additional external 
forces, is divided into two sections, viz., statically deter- 
mined and statically undetermined systems. 

The first section contains the calculations of the longi- 
tudinal and transverse action of railway trains, such as 
the brake-power, the centrifugal force, and the trans- 
verse and torsional effect of the wind pressure ; also the 
action of forces arising from an unequal expansion of the 
parts by change of temperature, and the horizontal re- 
actions of the supports, as external forces, arising 
from the above causes. The typical system under con- 
sideration consists of the six necessary parts, viz., of two 
main trusses, two horizontal systems of bracing, and two 
stiff end-frames. 

The second section deals with the effect of the above- 
named additional forces upon a system which contains 
more than the necessary six parts—for example, more 
than two main trusses, or any intermediate cross-frames 
between the two end frames—and with cases where 
the necessary six parts contain more than the necessary 
members. For multiple trusses the only practicable 
method seems to be to divide them into single trusses, 
and the error involved in doing so is very small; but this 
method cannot be applied to trusses with verticals and 
diagonal crosses, as may be seen from the results of a 
calculation of primary stresses given in THE ENGINEER, 
May 18th, 1888, page 400, where the method for solving 
these problems was explained—see also Stewart, ‘ Min. 
of Proc.” Inst. C.E., vol. cix. (1892), page 269. As these 
calculations are always very troublesome, the author of 
the present work recommends an approximate method to 
be used for primary as well as secondary stresses, namely, 
to assume the verticals to be split in two parts, together 
with the stresses in them, the latter being the unknown 
quantities. Of considerable interest is also the action of 
changes of temperature, and of the extension of the main 
girder flanges under strain, upon the statically undeter- 
mined structure of the platform, composed as it is of 
cross girders, rail bearers, and wind bracing. It will be 
seen that the action of the additional forces constitutes 
an extensive object of inquiry, and that the space of 
eighty-three modest octavo pages, which the author has 
found sufficient for a clear and scientific treatment, might 
easily have been exceeded by others. 

In the second part, which occupies about twice the 
space, we have the calculation of the secondary strains 
from the main forces, load and wind pressure, and from 
the additional forces. The extensions, positive or nega- 
tive, of the single members of the truss would alter the 
angles between the other two members of the same 
triangle, if their connection were made with pins without 
friction. These alterations can be determined by means 
of the ordinary diagram of stresses. But in riveted, and 


to some extent also in pin trusses, the angles are not 
altered between the members at their.ends, and as the 
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length of the opposite member has nevertheless changed, 
the two members are bent, and the amount of bending 
can be stated as a function of the given alterations of 
angles and the bending moments at each end. In this 
way we can state for every junction in the truss as many 
equations as there are members emanating from it; and 
one more equation, arising from the condition that the 
sum of all moments at the junction must be nil. Treat- 
ing every junction in the same manner, we can state 
a sufficient number of equations for calculating the 
moments, and therefore also calculate the secondary 
strains at the ends of every member. 

If, as often happens in riveted trusses, the members 
are joined excentrically, the same equations somewhat 
transformed can be used for the calculation of the strains 
arising from that excentricity ; or in their general form, 
for the calculation of strains from loads applied to points 
between the junctions, for example, if a portion of the 
platform is carried by the flange of the main girder, or if 
the weight of the members is too great to be ignored. 

If the truss contains more than the necessary number 
of members, and therefore also more junctions, the 
calculation becomes more complicated, and in these—as 
in many other cases—it is necessary to use approximate 
methods. In trusses where the stiffness of the flanges is 
great compared with that of the web members, it is 
permissible to ignore the latter in stating the equations 
and to treat the flanges as continuous girders, the 
junctions being the supports. The calculation would 
give also the secondary strains in the web members. 
The same equations can also be applied to the calculation 
of secondary strains in other parts of the system—for 
example in the cross girders, rail-bearers, and wind 
bracing; from the brake power, or from the extension of the 
main girder flanges, as also in the cross frames of bridges 
with or without overhead bracing, in consequence of the 
unequal deflections of the main girders, arising from the 
load or from wind pressure, or in consequence of members 
of the cross frames, especially the cross girders, being 
bent under a load. Other sources of secondary strains 
are the curvature of flanges, if they are so constructed 
in preference to the polygonal form, the absence of 
counter diagonals in the main girders or of the diagonals 
in the platform and the condition, which occurs in pin 
bridges, that the wind bracing is attached to the verticals 
at points above the chord of the main girder. An impor- 
tant source of secondary strains is also the one-sided 
attachment of the diagonals to the flanges—for example 
in lattice girders. 

The above-named secondary strains do not include 
those arising from the axial strains in consequence of the 
deformation of the members from their original straight 
form, or in consequence of the shifting of the point of 
application of the originally axial force. The strains from 
these causes differ from those so far considered in this, 
that they are not proportional to the primary force, but 
may surpass it, if the length of the members is great and 
the moment of inertia of their section small, whereas they 
may be disregarded if the length is small and the moment 
of inertia great. In tensile members the proportion 
decreases, but in compressive members it increases, and 
the secondary strains may cause their collapse. Among 
the members subject to this danger are all long struts of 
uniform sections, and their strength is calculated within 
the limit of elasticity according to Euler’s formula. 
Beyond that the modulus must be modified according to 
the curve of extension of the material, as clearly shown 
by the author. For braved struts and such, where the 
longitudinal bars are only connected by cross stays, the 
formula is altered to comply with these conditions. 
Members of uniform section may collapse with a smaller 
force than determined by Euler's formula if the plates— 
for example, those of a T-shaped flange—project too far 
from the neutral axis, so that secondary waves are formed 
in these parts. The transverse stiffness of the plates 
supported by the torsional resistance of the member 
counteracts this the more the greater the wave length, 
and their thickness prevents the formation of waves 
under a certain length, but between these two conditions is 
a most unfavourable wave length, which is calculated, and 
thus the strength of the strut or the dimensions of a bar 
with which the edge of the plate should be fortified is 
determined. The theory here indicated is similar to that 
used in the calculation of through bridges without over- 
head bracing, the fortified edge of the plate being there 
the top flange of the main girder, and the transversely 
stiff plate being the U frames, composed of a cross-girder 
and two verticals. The author devotes a special chapter 
to this subject, and as he was the first to publish, about 
ten years ago, a rational theory upon it, the present 
publication may be perfectly relied upon in respect of its 
usefulness.* We have indicated only superficially the 
contents of the work, and have not criticised, as there is 
very little to criticise. Some chapters, indeed, seem too 
short—for example, that on stresses in junctions (‘‘ Knoten- 
spannungen ’’)—considering how little the transmission 
of the strains from one member to the other through the 
groups of rivets is understood by many designers; but it 
might be argued that before investigating the secondary 
strains, it would be necessary to have a clear theory of 
the primary strains in junctions, and that that is too 
large a subject to be introduced here. The diagrams are 
generally very clear, but Fig. 8 on page 4 of the second 
part, explaining the most difficult subject of the treatise, 
might perhaps with advantage be augmented by some of 
the adjoining members of the truss. Ifa translator of 
the work into English could be found—which seems to us 
very desirable—a few additions of this sort might easily 
be made by the author. 
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JOHN UNDERWOOD. 


Ir is with much regret that we record the death, on the 
15th inst., of Mr. John Underwood, who for many years was 
well known as the engineer responsible for most of the new 
lines and extensions of the Midland Railway. Mr. Underwood 
was born in January, 1814, and, we believe, commenced work 
very early with the late Mr. John Urpeth Rastrick, 
with whom he had a wide and varied experience. Among 
other schemes, Mr. Underwood prepared the plans and 
sections for a part of the Direct Brighton Line, and was 
afterwards resident engineer for Mr. Rastrick on a portion of 
that railway including the Merstham Tunnel. In the year 
1845 Mr. Rastrick, having an enormous amount of work in 
hand, besides being concerned in the promotion of many 
new schemes, handed over to Mr. Underwood, as independent 
engineer, the completion of the Nottingham and Grantham 
Railway, then in course of construction. This was a portion 
of the Ambergate, Nottingham, Boston, and Eastern Junction 
Railway, and the only part that was made under the original 
Act. It was afterwards taken over by the Great Northern 
Railway. 

It is interesting to notice that nearly thirty years later Mr, 
Underwood constructed—under another Act—the Ambergate 
and Codnor Park Railway, for the Midland Company, which 
follows exactly the same route as the western portion of the 
original line of 1845. Mr. Underwood afterwards took into 
partnership the late Mr. Andrew Johnston, and for the next 
few years they practised as independent engineers at 
Nottingham. On the completion of the Leicester and 
Hitchin Railway in 1858, Mr. J. S. Crossley—who was 
resident on that line under Mr. Charles Liddell—was made 
chief engineer of the Midland Railway, and he induced Mr. 
Underwood to accept an appointment with the company 
under him. At this time the Midland Company was extend- 
ing its system in many directions, and Mr. Underwood, who 
took charge of all the new work, very soon found his hands 
quite full. Besides numerous schemes which were proposed 
and deposited, but never executed, he carried out under Mr. 
Crossley, the Mansfield and Worksop, the Cudworth and 
Barnsley, the Chesterfield and Sheffield, the Mangotsfield and 
Bath lines, and numerous branches in Derbyshire and the 
West Riding; but, undoubtedly, the most important work of 
them all was the Settle and Carlisle Line, a line seventy 
miles in length, connecting the Midland Railway with the 
Scotch railway system, and passing through, perhaps, the 
most difficult country that a railway engineer could meet 
with in England. It was commenced in 1869, and was not 
opened for passenger traffic till 1876. 

In 1875,on Mr. Crossley’s retirement from the post of 
engineer-in-chief, Mr. Underwood was appointed construction 
engineer with entire charge of new lines. He held this 
appointment until 1889, when, in consequence of failing 
sight, he felt it necessary to retire. During the fourteen 
years he was chief construction engineer for the company, he 
carried out many extensions, and much heavy work, including 
the Nottingham and Melton, now forming part of the main 
line from London to Leeds and Bradford, the Skipton and 
Ilkley Railway, the new approach to Birmingham from the 
west, a work of the most difficult and complicated character, 
and which for the first time placed Birmingham Station on 
the main line of the Midland between Derby and Bristol. He 
was also engineer for several lines now forming parts of the 
Midland system near Manchester and Liverpool; besides 
which he was responsible for much important work in and 
about London, such as the Poplar Dock and connections 
thereto, the depdts in Whitecross-street, and the vast exten- 
sions of the Somers Town Goods Station on the Euston-road 
at St. Pancras, where he covered an area of about ten acres 
with iron girders supported on columns so as to form two 
independent station yards one above the other. Some idea 
of the extent of this work may be gathered from the fact that 
20,000 tons of iron were used. 

Mr. Underwood was a man of the most genial and un- 
assuming manners; he enjoyed to the utmost the confidence 
and esteem—it is hardly too much to say the affection—of the 
large staff engaged under him. His work was always 
thorough, and there was nothing he hated so much as the 
cheese-paring designs unfortunately adopted by many 
engineers in carrying out speculative lines. Mr. Underwood 
was one of the few engineers of any position who never 
became a member of the Institution, although he was often 
asked to do so; when the subject was mentioned to him, his 
invariable reply was, ‘‘I did not in my early days, and now I 
am too old.” 








PASSENGER TRAFFIC ON THE LOWER THAMES. 


On Thursday, 17th instant, the Victoria Steamboat 
Association ran a special trip from Tilbury Docks to Margate 
and Ramsgate and back. It was nota trial trip of the steam- 
boat Royal Sovereign, as she has already made the voyage 
many times, but was intended to show the efforts that the 


Association is making to further the improvements in the | 


passenger service on the lower reaches of our river. It was 
anticipated that the improvement in accommodation and 
speed of the new steamers over the boats of another company, 
which for many years had almost a monopoly of the service, 
would not only very greatly increase the number of passen- 
gers, but would also oblige the Thames Conservancy to 
modify certain regulations, and make certain improvements, 
and so facilitate the navigation of the lower Thames. The 
first part of the anticipation has been already fully realised, 
the second partly so, but there are still various things which 
the Victoria Steamboat Association desires, better pier accom- 
modations and restriction on the grouping of barges, seem to 
be the two principal objects. 

Of the ships we have already spoken in connection with 
the engines of the Koh-i-noor, which is practically a sister 
ship to the Royal Sovereign, though differing in a few dimen- 
sions. This week we are enabled to illustrate the latter boat. 
The Royal Sovereign is of steel throughout ; she is 312ft. long, 
her beam is 33ft., extreme breadth over paddle-boxes 58ft., 
and she draws about 6ft. of water. She was built and engined 
by the Fairfield Shipbuilding Company. She was launched 
on the 17th of April, and handed over to the owners early in 
June. Her engines are inclined compound, and are beauti- 
fully open and accessible. We need scarcely remark on the 
workmanship or design. The cylinders are 50in. + 82in. x 
66in. 

The crank and paddle-shafts are of mild steel, the crank- 
shaft being forged in one piece, and connected to the paddle- 
shafts by flanged couplings. Each cylinder is fitted with a 
flat side valve, worked by the usual double excentrics and 


link motion, and the starting and reversing are effected by 


J one of Messrs. Brown Brothers and Co.’s steam and hydraulic 





reversing engines. The condenser is cylindrical, and placed 
between the cylinders and the supports for the crank-shaft. 
An ample supply of condensing water is supplied by a centri- 
fugal circulating pump, worked by a separate engine and 
made by Messrs. W. H. Allen and Co., London. Steel has 
been used where possible so as to minimise the weight of the 
machinery. The two paddle wheels are of steel throughout, 
constructed on the feathering principle, and fitted with 
curved floats. 

There are two funnels, arranged so that they may be 
lowered or raised by small steam winches and gear ; this being 
necessitated by the vessel having to embark the passengers at 
the Old Swan Pier, above London Bridge. Like the funnels, 
the mast also may be lowered, for which purpose it is hinged 
upon a horizontal pivot. 

In the matter of passenger accommodation, the aim of 
both owners and builders was to make the Royal Sovereign 
superior to any vessel of her class, and in this a large 
measure of success has been attained. Above the main deck, 
abaft and for some distance forward of the machinery space, 
are two spacious deck saloons, the full width of the vessel, 
which give her a most handsome appearance, and provide 
both airy and comfortable, not to say luxurious, accommo- 
dation for both classes of passengers. Above the saloons the 
promenade deck extends all fore and aft the full breadth of 
the vessel. On this deck are two teak deck-houses, that 
amidship containing a large private cabin, framed in polished 
mahogany and luxuriously furnished, the captain’s cabin, 
and the purser’s room and ticket office. Connected with the 
latter is a ‘‘ post-office,” where letters, telegrams, and parcels 
are received for dispatch at the various places of call. Over 
this deck-house is the navigating bridge, equipped with the 
usual steering compass and telegraphs to engine-room, moor- 
ing stations, bow, rudder, and windlass. The aft deck-house 
is fitted up as a first-class smoking-room and bar. 

The whole of the first-class accommodation, as is usual in 
river steamers, is abaft of the machinery space, and 
embraces the smoking room upon the promenade deck already 
mentioned, and the general saloon on the main deck, at the 
forward end of which are three private state rooms. The 
general saloon, including the entrances and staircase, is 
framed in rich polished mahogany, the panels being fitted 
with large bevelled glass mirrors alternating with panels of 
white wood artistically hand painted. At the after end of 
the saloon is the ladies’ boudoir framed in white enamel 
richly gilded and tinted. The cabin saloon aft, below the 
general saloon, is entirely occupied by the first-class dinin, 
saloons, pantry, bar, &c., the sides being decorated with ial 
painted panels, the sofas, &c., upholstered in scarlet morocco. 
Dining accommodation is provided here for 180 persons at one 
sitting. The forward part of the promenade deck, and the 
whole of the forward deck saloon, including a separate smok- 
ing and refreshment room, are reserved for the use of second 
saloon passengers, and the accommodation provided here 
closely approaches the comfort and even luxury of ordinary 
first saloon accommodation. The dining saloon below the pre- 
menade deck is finished in white enamel, the seats being 
covered with carriage repp. The rooms for the chief officer 
and chief engineer are placed on the forward sponsons, com- 
modious quarters for the junior officers, engineers, and crew 
in the forecastle, while at the after end of the second saloon 
accommodation is provided for the stewards. A hair-dressing 
room, bath room, cloak room, are other apartments con- 
veniently situated. The ventilation of the vessel throughout 
is well secured, and a complete installation of the electric 
light is fitted by Mr. W. Mackie, of Turnmill-street, E.C. 
The latter includes two embarkation lights, one at each end 
of the bridge, which are of great benefit in illuminating the 
gangways when landing passengers after dark. A complete 
system of electric bells is also provided. There is, of course, 
the full complement of boats and life-saving appliances to the 
latest Board of Trade regulations, the life-saving appliances 
mainly taking the form of seats in the nature of rafts, with 
cord-grips attached. 

She indicates about 3200-horse power, but is capable of 
exerting 3500, making from 50 to 55 revolutions. Four 
double-ended boilers, working under a slightly forced draught, 
supply steam at 120]b. The total consumption of coal is 
about 40 tons for her usual eleven hours’ run to Ramsgate 
and back. The steering gear has been carefully attended to 
by Messrs. Muir and Caldwell, of Glasgow. She has steam 
steering gear in ordinary use, and is fitted with hand gear in 
case of a breakdown, and she has also a bow rudder, so that in 
a serious emergency, she could be run and steered stem first. 
On open reaches this boat is able to attain a speed of 


| approximately twenty-five miles an hour. 


The work of the Victoria Steamboat Association is highly 
praiseworthy, and we hope the wishes of the directors will be 
met half way by the Thames Conservancy, as still further 
advances are hinted at if certain limitations were removed 
and encouragement from other quarters received. The com- 
pany has the British public with it, and will therefore 
probably in time attain its desires. 








THE YACHT VALIANT. 


THE twin screw yacht Valiant, built for Mr. W. K. Vanderbilt 
by Messrs, Luird Brothers, of Birkenhead, sailed for America 
on Wednesday week, exactly nine months from the day on 
which the contract was signed. 

The design was prepared by Mr. St. Clare J. Byrne, but 
since the date of the order model and all detail drawings have 
been prepared by the builders, except for the decorative work, 
and fittings of the principal cabins, which Mr. Vanderbilt 
entrusted to others. The yacht was ready a fortnight ago, 
and since then a series of trials under varied conditions has 
been made in the Liverpool bay under natural draught, when a 
speed of upwards of 15} knots was established. This may be 
assumed to be the ordinary seagoing speed. Under forced 
draught and full power she ran for upwards of six hours, the 
mean revolutions being 145 per minute; not a warm bearing, 
hitch, or stoppage of any kind. The run to the Clyde was 
made under natural draught, and the distance between the 
Liverpool bar and the Cumbraes, 170 knots, was covered in 
ten hours and fifty minutes, giving an average of 15-7 knots. 
On the Skelmorlie measured mile, under forced draught, the 
mean of two runs gave upwards of 17 knots, whilst the mean 
of the whole series was a fraction below. Weather squally 
and strong breeze, but the result very satisfactory, as she had 
700 tons of coal and stores on board, sufficient for a run 
across from New York to the Mediterranean ports at 15 
knots speed without intermediate call. 

There was, under all conditions of speed, an almost entire 
absence of vibration—a feature which her builders have so 
successfully achjeved in the many powerful and fast twin- 
screw steamers they have built. The full brig rig is now but 
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seldom seen, and the taunt masts, 66ft. above deck, with wide 
spread yards 69ft., give a very smart appearance, but offer 
considerable resistance when vessel is being driven against a 
strong breeze, as was the case during the speed trials. The 
principal dimensions are:—Length overall, 331ft.; on load 
line, 293ft.; beam, 39ft.; depth, 25ft. 3in.; tonnage, 2184; 
yacht measurement, 1823 gross register; double bottom for 
water ballast purposes, 180 tons; for fresh water, 30 tons, 
and the fresh water tank capacity is 50 tons. The hull is to 
Lloyd’s highest class, and, as the vessel will frequently be 
crossing the Atlantic, the deckhouses, about 175ft. in length, 
and the bulwarks are of steel, butthe whole are -panelied in 


teak—the excellent figure of this wood and the desiga;-of | 


panelling have been much admired, and the combination sith 
all white metal fittings gives an excellent effect. "The engines 
are twin-triple-compound, similar to those in the Ibex and Dake 
of Clarence, by the same builders. The cylinders are 23in. 
and 36in. and 55in. and 3ft. stroke; boilers, two double-end 
and a single-end, fifteen furnaces in all, 160 Ib. pressure. 
The accommodation comprises every requisite to insure com- 


fort and convenience—the decorations and fittings are elegant | 


and tasteful—tfree from all unnecessary ornamentation. The 
dining saloon is in the Louis XVI. style. The library in 


walnut, carved, with painted panels in the Francis I. style. | 


The sleeping cabins and corridors are all finished in the very 
best style in white enamel, the larger panels covered with 
silk tapestry or other material in harmony with the general 
furnishings. On deck aft are two large rooms, one set apart 
as Mrs. Vanderbilt’s boudoir, and forward Mr. Vanderbilt’s 
room and smoking-room; and in a word it may be said that in 
every particular the arrangements have been thoroughly well 
thought out. The accommodation for the officers and crew 
is forward, and that for the domestic servants aft. The 
electric installation is in duplicate, each equal to 310 lights. 
There is a refrigerating room of large capacity and ice- 
making machinery equal to 280 1b. perday. A compressed air 
machine is provided for ventilating purposes. There are 
steam steering gear, a steam windlass and a warping capstan. 








WICK HARBOUR.—REPORT BY SIR ALEXANDER 
RENDEL, M. Inst. C.E. 


Amone the fishing harbours on the north-east coast of 
Scotland there is probably none of greater importance 
than that of Wick, which has had more than its full share 
of trouble and misfortune. In these circumstances, the 
following report by Sir Alexander Rendel to the Public 


Works Loan Board, on the successful completion of so | 
much of the works, will be perused with much satisfac- | 


tion by our readers interested in harbour construction. 


8, Great George-street, Westminster, S.W. 
July 10th, 1893. 

Sir,—I duly received your instructions of the 7th ult. in respect 
to these harbours, and availed myself of the next ensuing spring 
tides to inspect them on the 14th and 15th ult. I have now to 
report upon my instructions as follows :— 

(1) ‘‘On the works which have been executed since the date of 
my last report, and whether such works have been well and 
properly executed, and in accordance with that report.” 

The works which have been executed since the date of my last 
report—May, 1887—are :—({1) The reconstruction of the inner or 
harbour wall of the north pier, and the completion of the inner 
wall and attendant works of the south pier, at a total cost of 
£16,870 ; (2) the deepening by dredging of the inner and outer 
harbours, at a cost of £17,335 ; (3) the construction of the bridge 
across the water of Wick known as the harbour traffic bridge, at a 
cost of £1186 ; and (4) a shed and some piling at the end of the 
north pier, at the cost of £964. To these sums must be added 
£1180 for engineering, or about 3 per cent. on the cost of the 
works ; so that the total expenditure since my last report, includ- 
ing a small item of £90 for some work at the south pier head, has 
been £37,627. 

In my report of 1887 I suggested that the shoreward half of the 
north pier should be reconstructed on a line considerably north- 
ward of its present position, so as to increase the area of the inner 
harbour, which the proposed new walls would somewhat diminish, 
and I estimated the additional cost of doing so at £11,000. The 
Trustees were at first favourable to this proposal ; but finding that 
their means would probably not be equal to it, they have re-walled 
the inner face of the north pier on a line parallel from end to end 
to its original line ; the new wall being built just enough in front 
of the old wall to give a considerable addition to the width of the 
pier, which was previously inconveniently narrow. Taking into 
account the depressed financial condition of the port, the Trustees 
have acted prudently ; though I consider the diminution of the 
water area of both harbours, which the plan adopted has involved, 
to be a ioss which somewhat detracts from its value. 

I carefully examined down to the level of a low low-water the faces 
of all the walls which have been executed since 1884, and found 
them to be, so far as I can judge from such an examination, in ex- 
cellent order. Below low water 1am assured that.all the .works 
have been examined frequently by a diver, and that the concrete 


of which they have been exclusively bui!t below low water has 
always been found in a perfect condition. Therefore in this 
harbour there is, so far, no reason to fear decay by the chemical 
action of the sea water on cement, nor do I think it is to be feared 
in future, not only because the general physical conditions of the 


harbour and its works are unfavourable to such action, but the | 


| concrete having been made with an unusually large amount of 


cement—l1 of cement to 24 of sand and stone—is very impervious | 


to water. Above low water of neap tides the new walls are com- 
| posed of Caithness flagstones laid without mortar, which makes 
| very strong good work. A shed has been built at the outer end of 
the north pier which is, I should say, well worth its cost—about 
| £456—to the general trade of the port. 
As regards the deepening of the two harbours, I sounded over 
| them, and can affirm the accuracy, speaking generally, of the 
| plans sent to your Board by the Trustees, with their letter of May 
| 4th last. Both harbours have now a depth of 8ft. at low water of 
spting tides over the greater part of the area, which can, in the 
present state of their walls, be deepened with safety. 

The only other work which I need refer to is the bridge across 
| the river. This bridge, which has an opening span of 35ft., has 
been executed in a satisfactory manner. 

(2) ‘On the cost of the several works executed, and whether the 
cost has exceeded or been within the estimate, and the 
money judiciously expended.” 

In respect to the walling, the length of the new inner wall of the 
north pier being about 1450ft., its cost has been about £11 per foot 
run, exclusive of engineering. I estimated its cost in 1887, inclu- 
ding contingencies, at £11 10s. per foot run. The cost of the wall 
has, therefore, been rather less than my estimate. 





As to the deepening, I stated in my report of 1887 that the | 
—— of material which must be dredged to give the harbours a | 

| depth all over of 8ft. at low water of spring tides would be 160,000 | 
cubic yards of clay and boulders, which, the requisite plant being | 


already provided, I estimated would cost, including an allowance 


of 15 per cent. for contingencies and engineering, £23,000, or | 


2s. 104d. per cubic yard. According to my calculations the 
quantity removed from the harbours up to the present time has 
been about 130,000 cubic yards. The sum expended on this 
deepening is stated to have been £17,355. 
| yard has, therefore, been about 2s. 9d., which, again, is less than 
my estimate. 

The bridge over the river appears to have been constructed at 
about its estimated cost. 

It would seem, therefore, that the estimates I gave in my last 
| report, which I should observe were much higher than those of the 
| Trustees, have not been exceeded ; and, judged by my estimates, 


The cost per cubic | 





to be taken at less than £11 10s. per foot lineal of wall; and the 
sea worm is so active at Wick that the sheet- piling at the foot of the 
west harbour wall ought, in my judgment, to be of greenheart, and 
not as the Trustees propose, of creosoted pine. Moreover, it is not 
absolutely certain that piling can be used, for if the clay on which 
the wall is built should turn out to be full of boulders, concrete 
and masonry may be necessary as elsewhere. I should therefore 
estimate its cost, including contingencies, &c., at £6 a foot run, 
instead of £3 10s. On the other hand, I think the sum the 
Trustees take for the deepening of the harbours should be 
sufficient to complete that of the inner harbour, and to do nearly 
all that can be done in the outer harbour with safety to its older 
walls. I think, also, that all of the rock in the outer harbour 
which is a danger should be removable for £1000, and that the 
other works may be executed for the sums named for them. 

My estimate, therefore, for the works now proposed would be 
£16,000, or about 23 per cent. in excess of that of the Trustees ; 
but the difference between our estimates is largely due to the 
omission from the Trustees’ estimate of any allowance for contin- 
gencies and engineering, which seems unintentional, because they 
have allowed 10 per cent. for contingencies only in their estimate 
for the completion of both harbours—vide their letter to you of the 
4th May last. . 

I shall observe upon the necessity for further works in treating 
the next head of my instructions. In respect to the order in 
which those which I estimate to cost £16,000 should be carried out, I 
think that the completion of the inner harbour should take 
precedence of the works in the outer harbour, and that if any 
works are to be left out of the scheme, those of the outer harbour 
may be omitted with the least disadvantage. But in respect to 
those in the inner harbour I can only say that the re-walling would 
be useless without the deepening, and the deepening impossible 
without the re-walling, and that both are so necessary in my 
judgment to the trade of the port, that I should hope that funds 
for the whole of them would be forthcoming. 

(4) ‘‘As to the benefits to be derived from such works, and 
the probable increase in the harbour revenue in their com- 
pletion.” 

The works already executed enable boats of the largest size to 

pass freely between the sea and the harbours at all times of the 


| tide, and in all weathers, except perhaps for a short time at dead 


| by the condition of the new walls, and by the depth in the | 


| harbours, the money laid out upon them has, in my opinion, been 

| judiciously expended. 

(3) ‘‘ On the further works which are stated to be necessary for 
the completion of the harbour, and as to the necessity 
and importance of all or part of such further works, and 
the order in which such works should be executed, and 
the cost thereof.” 

The principal works required for the completion of the harbours 

| are the re-walling of the three faces of the jetty which separates 

the inner from the outer harbour, and of the south and west sides 
| of the inner harbour, about 2200ft. lineal in all, the completion of 
| the deepening of the harbours to 8ft. at low water of spring tides, 

| a. small amount of re-walling at the end of the north pier, and a 

| lighthouse at the end of the south pier. These works are estimated 

| by the Trustees to cost in the whole, on the basis of past experience 
| and inclusive of 10 per cent. for contingencies, the sum of 
| £29,640. 

| But the Trustees, though desirous to complete their scheme, do 

| not ask for means to undertake the whole of it at once. 


| They only put forward as urgent the re-walling of the west and 


| north faces of the jetty, and of the south and west faces of the 
inner harbour—that is to say, the completion of the re-walling of 
the inner harbour, and of the passage leading into it from the 
outer harbour, together with the deepening which such re-walling 
will permit. They consider also as urgent the removal of some 
rock in the south-east angle of the outer harbour which interferes 
with the entrance to it from the sea, the completion of the end 
of the north pier, and the construction of a lighthouse on 
a south pier. Their estimate for the whole of these works is 
£13,070. 

In the present condition of the fishing trade the Trustees are, no 
doubt, wise in not asking for means to complete the re-walling of 
both harbours at once ; and the works which they desire to execute 
now completing, as they will the quays and the deepening of the 
more valuable because more sheltered of the two harbours, and 
the perfecting of the sea entrance, are, in my opinion, undoubtedly 
those which should be executed first. 

In respect to the works included in the estimate of £13,070, it is 
proposed to take down both of the jetty walls, the lower parts of 
which are in bad condition, and to rebuild them on their present 
sites with a concrete base up to a little below low-water mark, and 
with Caithness stone masonry laid without mortar, from thence to 
the level of the quay like the new north pier wall. The walls on 
the south and west: sides of the old harbour are not to be dis- 
turbed. But the south quay being very narrow is to be widened 
10ft. by a timber wharfing, and a row of sheet piling is to be driven 
at the foot of the west quay wall. By these means it is expected 





that the deepening of the harbour may be carried up to the quays 
without danger to-their walls. . 

As regards cost, experience shows, I think, that including |. 
engineering and contingencies the cost of the new walls ought not 


| executed is only partially fruitful. 





low-water of low spring tides. But at low water the boats can at 
present only get up to the quay of the north pier, the wall of that 
quay being the only one which has been yet rebuilt. They can 
only approach or leave the other quays for from six to eight hours 
at each tide, and have to lie aground alongside of them at low- 
water, sometimes receiving damage from hanging on boulders. 
From these causes, much of the work which has been already 
Those now proposed, com- 
pleting as they will the inner and more valuable of the two 
harbours, will in a great measure—though not altogether—remedy 
this defect. 

I have in previous reports enlarged on the value of the scheme 
on which the Wick harbours have been reconstructed. I need only 
say here that, in my opinion, but for the works which have been 
already executed, the fishing trade wonld not have maintained 
itself at all at Wick, during the depression whic!: has for some years 
attended it; and the decay of the fishing trade at Wick means 
the decay of Wick itself. Moreover, the improvement of the port 
has not only been the cause of the retention of its herring fishery ; 
but, in combination with the railway, has made the now very 
important white or winter fishery. It has also enabled the various 
other trades of the port to be carried on under more favourable 
conditions by the facilities it affords for steamers, many of them of 
considerable size, which have now completely taken the place at 
Wick of the sailing vessels of former days, and which entered the 
harbours no less than 272 times in the year 1892. 

The revenue which the proposed works will produce is of course 
speculative. All I can say is that, in my opinion, the bulk of the 
present revenue of the port is due to the improvement of the last 
ten years, and that it is reasonable to expect at least as good a 
result from the works it is proposed to execute as from those which 
have already been executed, because the whole of the works still to 
be executed will be direct producers of revenue. hover 

(5) ‘* As to the annual cost of the dredging necessary to maintain 2 

depth of 8ft. at low water in the portions of the harbour 
now proposed to be dredged.” 

I do not thin the harbours are liable to deposit to an extent 
which will ever require for its removal a serious portion of their 
revenue. The only deposit which need, I think, be seriously con- 
sidered is that which takes place during the spring of the year in 
consequence of the then prevailing winds, just inside the end of 
the south pier. I estimated the cost of removing this deposit in 
my report of 1887 at £150 a year, and I find that the average cost 
since that time has been less. f 

Practically this —— presents no difficulty beyond the necessity 
of watchfulness in the spring and timely removal, and I should 
not be surprised to find as time goes on that the sand pump- 
dredger will take the place with advantage of the Priestmans 
grab now used for the purpose ; but the cost of the removal is too 
small to justify a material expenditure in new plant and 
experiments. 

have only further to observe that I was glad to find that the 
Trustees had found a hirer for the dredger which they uurchased 
some years ago, and that there is good ground for thinking that 
this machine will prove a valuable asset when the works at Wick 
are completed, 

I return the 


pers sent to me with my instructions.—I am, Sir, 
yours very o' Signed 


iently, (Signed) - A, M. RENDEL. 





on 








Ava. 25, 1898. 


men 
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RAILWAY MATTERS. 


THE completion report of the Chaman Railway exten- 
sion from Killa Abdulla to New Chaman, including the Khojak 
tunnel and thirty-three miles of line, has, Indian Engineering says, 
just been passed for a little under 159 lakhs. 


Tue highest railway bridge in Germany is now under 
construction on the line of the a Railway, a line 
seven milés long. This viaduct will be double track, 1 t. long 
and 301ft. high above the water surface, with an elliptical arch of 
558ft. span in the centre. The total of iron in the structure will 
be 4100 tons, and the estimated cost, including 13,080 cubic yards 
of masonry, is £125,000. The members will be put in place by a 
cable hoisting system operated by electricity. It will not be 
finished in less than two years, 


Tue Durham Coast Railway between West Hartlepool 
and Seaham Harbour, the Bill for which was thrown out during the 
current session of Parliament, is not to be allowed to drop, as it is 
stated that the North-Eastern Railway Company will itself construct 
it, and some of the members of the surveying staff are at work, 
taking levels. The pe last year was proposed by a private 
company. By aid of the proposed new line, an extensive field of 
unworked coal south of Seaham Harbour, and at the edge of the 
coast below the villages of Easington and Shotton, will be tapped. 


Tue Eastern Railway, which extends to the German 
and Swiss border, had an increase in the year ending March, 1893, 
of nearly 10 per cent. in passenger earnings, not enough to balance 
the decrease in freight earnings. A decrease in export freights 
from 27,826 to 25,143 kilometric tons, and in the import freights 
from 99,000 to 70,688 tons, is attributed to the new protective 
tariff. The company requires from the State on account of its 
guaranty 4,915,218f. more than in 1891. The entire system of 
railways of ‘‘ general interest” in France earned very nearly the 
same in 1892 as in 1891. 


A GENERAL Classification of the railway accidents on 
the American lines in June shows :— 


Colli- Derail- Other 
sions. ments. acc’d’ts, Total Pac. 
Defects of road .. .. —. We — 16 9 
Defects of equipment .. 10 15 1 26 15 
Negligence in operating 88 12 2 51 80 
Unforeseen obstructions _ 17 2 19 ll 
Unexplained .. asi 24 86 a 61 85 
Total .. 72 96 6 «1 . 100 


Derailments were thus 55°5 per cent. of the whole, and of these 
36 per cent. were unexplained. 


Tue Southern Railway of France reports that the 
reduction of passenger rates which went into effect April Ist, 1892, 
resulted in an increase of 14 per cent. in passenger traffic and a 
decrease of 6 per cent. in passenger earnings. Of the whole 
number of journeys no less than 48 per cent. were made on return 
tickets. There was an important decrease also in the express 
goods earnings, the rates having been greatly reduced, but the 
new custom tariff made a g deal of difference. The Paris, 
Lyons, and Mediterranean Company reports for the same period 
an increase of 16 per cent. in the passenger traffic and an insigni- 
ficant increase in passenger earnings. The express traffic increased 
one-sixth, and the earnings from it 7°‘7 per cent. Both these com- 
aera report a considerable increase in working expenses, attri- 
vuted to the larger passenger traffic, and both require larger 
contributions from the State to pay the guaranteed dividends. 


Poor’s “ Manual” for 1898 gives the total railways of 
the United States up to December 31st, 1892, as 175,223 miles, the 
net increase in the year having been 4429 miles. The mileage at 
the close of the fiscal years of the companies was 171,866 miles of 
main line track. The liabilities of these companies were 11,089 
moiliion dollars, and the assets 11,482 millions. Full statistics of 
operations were received from companies operating 170,607 miles, 
and on these the following figures are based. The revenue train 
mileage, exclusive of elevated railroads, was 865 millions; the 
passenger mileage, 13,697 millions ; the freight ton mileage 84,448 


millions. The total traffic earnings were 1205 millions of dollars, 
oe expenses 847 millions, net earnings 359 millions, other 
receipts 115 millions, and total available revenue 473 millions. The 


payments in interest amounted to over 239 million dollars, and in 
dividends to a little over 83 millions. 


THE report on the past season’s work of Mr. Bagley’s 
party is now before the Burma authorities, and Indian Engi- 
neering states that of the three alternate routes proposed to ascend 
the Shan plateau, the line cid Maymyo, 3600ft. above sea level, 
has been selected as the most feasible. The whole distance from 
Mandalay to Thibaw has been detailed and sectioned as follows :— 
First section, Mandalay to Maymyo, 37 miles in length; second 
section, Maymyo to Gokteik gorge, 41 miles in length; third 
section, Gokteik section, including the gorge, with the descent 
from near Thabyinge, and the ascent to Naungpine, the total 
length — 10 miles; fourth section, Naungpine to Thibaw, 
36 miles in length. The total length will be 124 miles. In the 
Gokteik section, 1500ft. of tunnelling, and a bridge not to exceed 
250ft. span, on piers 80ft. high ; also the crossing of three deep 
narrow ravines have been provided for. Apart from this, 8 miles 
of rack line in heavy work, and 7 miles more of 1 in 40 in heavy 
hillside work have n taken in consideration ; 109 miles of the 
whole length is considered easy and the bridging light thronghout. 
It is estimated that if temporary bridges were erected, the average 
cost per mile will not exceed 1 lakh, which is less by Rs. 22,614 
per mile than the rough estimates originally submitted. The 
surveys from Thibaw to Kunlon, a distance of about 150 miles, will 

carried out in the coming season, and as there are no obstacles 
on this section it is anticipated the whole work will be completed 
before the close of the season. 


THE papers of events in Indo-China will be largely 
controlled by the construction of railways. Several important 
lines under English, Siamese, and French auspices have been 

n or projected, and of these the most important from one 
point of view is the railway from Mandalay to Kunlon Ferry, 
across the river Salwen. This line was first suggested by Mr. 
G. Scott six years ago, and although it was set aside pending the 
completion of the more important Mu Valley Railway on the 
right bank of the Irrawaddy, surveys were continued to discover 
the easiest and cheapest route out of Mandalay. A decision has 
just been come to in favour of the Maymyo route. Many had 
thought that the Memauk should be considered preferable, but on 
the ground of both cost and engineering facilities that vid Maymyo 
has been officially approved. This railway will connect the two t 
rivers, Irrawaddy and Salwen, and the — has been completed 
for about half the distance, or as far as Thibaw. The total cost is 
not expected to much exceed two millions sterling, and the 
Government of India has authorised the commencement of the 
work as soon as the cold weather sets in. The t difficulty 
about this railway has been to choose the least difficult ascent to 
the Shan plateau, and this is believed to be accomplished by the 
Maymyo route. Maymyo, 3600ft. above the sea, marks the water- 
shed of the Irrawaddy, and is only thirty-seven miles from Manda- 
lay. Of this distance, the first thirteen miles is only light work to 
the foot of the hills, with a gradient of about 1 in 100, then the 
first plateau is reached by 8 per cent. rack line in a distance of four 
miles, and the remaining twenty miles are on an average gradient 
of lin 40. The route will through the famous Goktesk gorge, 
where, however, a tunnel of only 500 yards, and not 1800 yards as 
was at first thought, will be required. The main s of the 
bridge across the gorge is not expected to exceed t. The 
— says the total cost will average about a lakh of rupees per 
mule, 





NOTES AND MEMORANDA. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
22°8 per 1000 of their aggregate population, which is estimated at 
10,322,429 persons in the middle of this year. Halifax was best 
with 13°6; and Preston, its usually unenviable position of worst, 
with a rate of 33-1, 


THE total capital expenditure on the London main 
drainage works from their creation has been £7,466,222, and the 
annual expenditure for maintenance is £194,765. Taking the two 
outfalls at a and Crossness together, the sewage treated 
last year amounted to nearly 64 billion gallons. The amount of 
sludge obtained stands at no less than 1,785,700 tons. The whole 
of this quantity has been conveyed to sea by means of five huge 
vessels, The result has been that the river is generally admitted, 
by all persons competent to judge, to be in a better state than it 
has been for many years, especially in the lower reaches. 


In London—including the metropolitan workhouses, 
hospitals, and lunatic asylums situated outside registration London 
—2060 births and 1855 deaths were registered. Allowing for 
increase of population, the births were 123 below, and the deaths 
273 above the average numbers in the corresponding weeks of the 
last ten years. The annual death rate per 1000 from all causes, 
which had been 21:0, 20°8, and 19°6 in the preceding three weeks, 
rose again last week to 22°5. During the four weeks ending on 
Saturday last the death rate averaged 21°0 per 1000, being 1°2 per 
1000 above the mean rate in the corresponding periods of the ten 
years 1883-92. 


Some experiments carried out by M. Aguitton, accord- 
ing to the Annales Industrielles, prove that the heat of combustion 
of an illuminating gas is very closely allied to its “lighting” 
power. A gas manufactured from coal, of which the heat of com- 

ustion was accurately known, might equally well, if not better, be 
defined in accordance with that standard than by its illuminating 
power, which varies with the burner employed. Besides, gas is 
not used solely for lighting purposes. Every day the value of it 
for heating or motive purposes becomes more apparent, and in the 
opinion of M. Aguitton it would be more rational to judge of its 
value by a calorimetric test. 


GERMANY produces more zinc than any other country, 
and exports between 50,000 and 60,000 tons, against an importa- 
tion of not quite 9000 tons, The main zinc-producing district is in 
Upper Silesia, where the metal is made from calamine, and zinc 
blende, by distillation. In 1890, 139,000 tons of zinc were smelted, 
and 9271 men employed in the works. The value of the output was 
about £3,100,000, of which 64 percent. was produced in Upper 
Silesia ; 20 per cent. in the Arnsberg district ; and the remainder 
in the Government districts of Dusseldorf and Aachen—Aix-la- 
Chapelle—and the Kingdom of Saxony. The ore in the western 
parts of the country is, in the main, zinc-blende. The complex 
character of the ore makes the process complex. 


To take photographic impressions on marble is, 
as stated in Les Annales Industrielles, a very simple matter. Upon 
an unpolished slab of marble apply a solution com of 500 
parts of benzine, of 500 parts  g essence of terebenthine, 50 of 
asphalte, and five parts of pure wax. Let it dry, and then expose 
it to the sun for twenty minutes for a negative proof. The 
development is effected with essence of terebenthine or benzine, 
and the whole well washed in water. The parts of the slab which 
are to remain white are then covered with an alcoholic solution of 
gum lac, and the slab immersed in a coloured solution soluble in 
water. After some time the colouring matter sinks into the 
_ which is then taken out of its bath and polished with great 
effect. 


Tae number of weights and measures and weighing 
macbines verified and stamped by the inspectors appointed by the 
London County Council amounted last year to 7}, 502, and the 
number reject2d as unfit for stamping was 205,631. The Weights 
and Measures Acts did not go into the question of giving accurate 
weight or measure ; they only enabled the selleror purchaser to have 
a reasonable assurance that the means of weighing or ‘measuring 
were accurate. The one exception to this was the case of coal, 
where not only were just weights and measures to be used, but 
just weight was required to be given. This exception was probably 
due to the impossibility of the ordinary coal consumer having any 
reasonable means at his command for ensuring that he received 
proper weight. : 


Accorp1nG to Johannsen it is impossible to extract any 
luten from wheat by working at a temperature of 0 deg., but 
rom that point up to 40 deg. the amount recoverable increases, 

decreasing again as the thermometer rises still further. The 
author has, however, been able to extract 27 per cent. of moist 
gluten from wheat kept at — 8 deg. for several days by levigating 
the water at + 2 deg., while at 15 deg. the yield is 27°6 per cent., 
and at 60 deg. it rises to 30 per cent. On treating flour which has 
been disinfected by exposure to an atmospHere containing sulphur- 
ous acid formed by burning 60 grms. of sulphur per cubic 
metre in the ordinary way, no gluten is to be obtained, but on 
using salt water it may easily be isolated; or the same result may 
be arrived at by adding to sulphurous flour a known weight of 
washed gluten. The Journal of the Society of Chemical Industry 
says it is evident, therefore, that gluten exists as such in wheat. 


Tue American Consul — General Heard — at Seoul 
reports that, with very slight exceptions, all the iron used in 
Korea for agricultural, household, and other purposes is of native 


production; but, although the quantity must be large, no 
statistics of it exist. It is not taxed, and the Government keeps 
no records. Iron ore is found in many parts of the peninsula in 


great abundance. It is generally of g quality, but no report 
upon it has ever been made public by foreign experts. It may be 
that the fact that coal has not been found in proximity to the iron 
deposits has discouraged investigation. Neither iron nor coal has 
been systematically sought for. Mines, such as they are—shallow 
holes in the ground—are scattered throughout the country; but 
they cannot go deep. The natives only work what they find easily 
accessible, and the mines are soon abandoned. The American 
Manufacturer says a good deal of ore is magnetic, and, if it were 
not rich, would not pay the natives to work. Coal not being found 
with the iron, the ore is smelted in the old-fashioned roa 
furnace with charcoal. 


In their report for July on the water supply of London 
for June, Professor W. Crookes and Dr. W. Odling drew attention 
to the long drought, which towards the end of June showed signs 
of breaking. ‘‘ The rainfall at the time of reporting was too slight 
to produce any difference in the quality of the waters. This 
month, however [J uly], the rain has been somewhat excessive, the 
total amount being 3°70in. at Oxford, whereas the average fall for 
twenty-five years is 2‘58in.” This is an excess rainfall in July of 
43°5 per cent. The organic carbon in the water consequent on the 
more flooded state of the river and oxygen required to oxidise it 
increased, but only in the third decimal place—a negligible 
amount. ‘At the same time the nitric acid has risen, showing 
that whatever the source of the organic matter might have been, 
the self-purifying power of the stream was well able to deal with 
the nitrogen present. The colour of the water points to a peaty 
origin for the organic matter, and this is borne out by the reduc- 
tion in the amount of common salt, showing that the organic 
matter must have been chiefly of vegetable origin. Considering 
that July has experienced a sudden and excessive rainfall, follow- 
ing on one of the longest dronghts on récord, the excellent qualit, 
of bach as He waters during the month points to a very hig! 
average standard of purity.” a is pe ; 





MISCELLANEA. 


Tue most noted lighthouse in the United States is at 
Minot’s Ledge, in Massachusetts Bay. 


Ir has been determined by the Municipal Council at 
Belgrade to vote £200,000 for the building of a quay wall and 
other or apr requisites indispensable to the welfare of a large 
mercantile emporium. . 


A LARGE floating dock arrived in the one | on Satur- 
day from the Tyne for the Manchester Ship Canal. It was in tow 
of two tugs. The dock is over 300ft. long by 50ft. broad, and will 
be utilised for vessels which may need repair while in canal. 


Wuar is claimed to be the largest electric search light 
in the world has just been completed by the Schuyler Electric 
Company, of Middletown, Conn. cm snes 4 News says, the 
mirror is 5ft. in diamet r, and the light is of 375,000,000 ©.P. 
It is to be shipped for exhibition to the World’s Fair at Chicago. 


Tue Lake Erie Engineering Works Company notify 
us that the engine illustrated by us in our issue of July 2lst, 
namely, a vertical compound engine direct connected to the 
75-kilowatt General Electric Company’s dynamo, was not in any 
way a Williams engine, but is of the Lake Erie Engineering Works 
type. 

Ir is announced that the partnership in the firm of 
G. E. Belliss and Co., Birmingham, has been dissolved, that the 
firm has adopted the provisions of the Limited Liability Act, and 
that Mr. G. i Belliss and Alfred Morcom, the partners hitherto, 
are directors in the business now to be carried on as G. E. Belliss 
and Co., Limited. 


Tue results of the steam trials of the German 
Emperor’s yacht Hohenzollern, which were only completed a week 
or two before she came to England, have just been made public. 
Without the use of forced draught to her boilers the engines 
developed 9460 indicated horse-power—460 over the contract—and 
attained a speed of very nearly 22 knots—instead of 21—an hour. 
Her mean speed during twenty-four consecutive hours’ steaming 
was 194 knots. 


Tue Derby Corporation are laying down cables in 
the principal thoroughfares for lighting them by electricity. The 
generating station is erected on the site of Lombe’s silk mill. At 
the present moment it has been arranged to erect forty-six pillars 
and arc lamps in the town, and already the mains have been laid 
a considerable distance from the works. Messrs. Bramwell and 
Harris are the engineers, and Mr. Vernon, of Derby, the 
contractor. 


Tue International Engineering Congress “is surprising 
its most hopeful friends in the number and truly international 
character of the attendance, the quality of the papers and the 
interest of the discussions. Some of the best men in Europe and 
America have written papers, and are taking part in the dis- 
cussions. Unlike some of the other congresses, the Railroad 
Gazette says: Thisis no gathering of faddists, but it is an event 
that will add lustre to the World’s Fair.” The volume of; papers 
presented is enormous. 


On Wednesday an application was made in the Chancery 
Division, before Mr. Justice Wright, in the case of the Chelsea 
Electric Supply Company v. London Electric Supply Corporation. 
The application was made on behalf of the plaintiffs for an injunc- 
tion restraining the defendant company from laying or distributing 
mains for the supply of electric light within a certain radius, and 
according to an agreement subsisting between the companies. The 
defendants opposed the injunction, one of their grounds being that 
they were ss tm an agreement to supply electricity to the Court 
Theatre by the lst September. The judge held that the defen- 
dant company could not lay mains within the stated radius, except 
if required by the Board of Trade, and as they were not so_re- 
quested, he granted the injunction asked for until the trial of the 
action between the companies. 


On Wednesday a traction engine belonging to the Royal 
Engineers ran away near Chatham Dockyard, through the frac- 
ture of some gear, while the engine was on the slope of a hill. 
The engine dashed down the incline at a terrific rate, and without 
the formality of waiting for instructions. Street lamps, trees, and 
everything in its path were victims to this unceremonious scamper, 
and the engine, after playfully threatening to demolish the resi- 
dences of the dockyard police at the foot of the hill, terminated its 
unrestricted run by resting in Admiral Morant’s stable, although to 
get in it had to remove a portion of the dockyard wall. The 
driver, Sapper Beale, who does not seem to have entered into the 
fun, stuck to his post and was hurt. Three trucks attached to the 
engine do not seem to have followed the engine with sufficient 
knowledge of its purpose, for they hurriedly came to pieces and 
scattered their contents. It seems desirable that a Government 
servant like this engine should move more slowly when it departs 
from the regulations of the service. 


THE new works of Messrs. Harpers, Limited, Aberdeen, 
have been lighted by electricity with no less than 55 arc lamps, 
aggregating 75,000-candle power and absorbing three-fourths of 
the available power of the dynamo, which has a capacity of 100 
ampéres and a voltage of 200 when run at 725 revolutions per 
minute. The dynamo is driven by a large Tangye gas engine, 
which assists a duplicate engine to drive the main shafting for the 
whole works. The gas required to drive the dynamo when the 
whole place is lighted up is 550ft. per hour. This economy seems 
incredible, but it is nevertheless stated to be true. It is probably 
due to the particular arrangement of installation and the careful 
selection of the apparatus and lamps, all of which are cf the most 
modern design and manufacture. This amount of gas would only 
light up a corner of the works were it put through burners in the 
usual way, instead of being converted into electricity through the 
engine and dynamo. The installation is the largest of the kind in 
Scotland, the Glasgow Central Station having little more than half 
the number of lamps. The offices are lighted up by thirty-five 
incandescent lamps, so that no gas is used throughout except for 
driving engines, of which there are three altogether, to the total 
exclusion of steam. 


Accorpine to a report issued by Mr. G. F. Lyster, 
engineer to the Mersey Docks and Harbour Board, upon the 
general state and progress of the dock works of Liverpool and 
Birkenhead, for the year ending June 30th last, dredging has been 
carried on at the bar of the Queen’s Channel continuously, so far 
as the weather and other circumstances permitted. During a con- 
siderable portion of the year the weather has been exceptionally 
favourable, and from this and other causes the total quantity of 
sand removed during the period reported on has been very large, 
viz., 1,330,320 tons, nearly twice as much as in the preceding 
twelve months, and forming 54°51 per cent. of the sand removed 
since the commencement of dredging operations on September Ist, 
1890. The latest soundings show that within the limits of 500ft. 
on each side of the centre line of dredging there is a general 
depth of 20ft.; although at the edges of the channel there are 
soundings of 17ft. and I8ft. Trials of the new powerful twin- 
screw sand pump dredger Brancker, constructed by the Naval 
Construction and Armaments Company, of Barrow, have shown 
her to meet the contract requirements ; the chief being hopper 
capacity for 3000 tons of sand, pumps capable of filling the— 
hoppers in three-quarters of an hour, and: capability of steaming 
when loaded at the rate of 10 knots an hour. It is expected that 
the Brancker will remove a-large quantity of sand from the bar” 
within the next few months,-and thus materially increase the depth 
of water. F 7 Yanty, GRS-a2) ot Sa ee 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








THE CONSERVATION OF ENERGY. 


Str,—I said in the letter you were good enough to publish last 
week that, with your permission, I would in a subsequent letter 
deal with the conservation of energy from another point of view. 
That is what I propose todo now. It is my misfortune that I run 
serious risk of being misunderstood. I would ask my readers 
therefore to remember that there is a Scotch verdict, ‘‘ Not 
proven.” A certain charge is made against an individual ; the 
jury are not satisfied that it is true—neither are they satisfied that 
it is not. They content themselves with the verdict, ‘‘ Not 
proven.” Now, I am going to say certain things concerning the 
theory of heat. But the object 1 have in view is not to deny 
propositions which are commonly received as true ; but to point 
out that the so-called proof of their truth is insufficient. These 
two things are obviously very different—at least, to me. I hope 
my readers will regard them in the same light. 

At the foundation of the whole theory of the conservation of 
energy lies the assertion that work is always expended in producing 
heat. The converse proposition, that heat is always expended in 
doing work, is also put forward, but not with the same rigidity of 
enunciation. Furthermore, we are told that the heat generated 
is the precise equivalent of the work done. This latter proposition 
is of even more importance than the former. It would be mere 
waste of space to refer your readers to text-books for examples of 
the enunciation of these propositions. So ingrained are they in 
our minds, that it requires no small courage to call the proofs of 
them in question, or to assert that they are not wholly complete 
and satisfying. 

Now, at the outset, it is well to point out that no one really 
knows what heat is. To say with Tyndall that it is ‘“‘a mode of 
motion” advances our ideas very little. Furthermore, it has not, 
I think, escaped earnest students that during the last few years a 
considerable mental change has taken place on this subject among 
our more advanced thinkers. I am certain, for example, that Dr. 
Lodge’s notions concerning the nature of heat are not only different 
from those of Tyndall, but in many respects wholly opposed to 
them. This is especially true of such details of the subject as 
“radiant heat.” As matters stand now, all that is definitely 
known is that the performance of work is attended by a change of 
temperature in bodies. Indeed, the principle of all heat engines is 
that their efficiency is purely a function of change of temperature 
in the working fluid. Strictly speaking, then, we should not write 
“the performance of work is always attended by loss or gain of 
heat,” but ‘‘ the performance of work is always attended by loss or 
gain of temperature.” It may be said that the meaning is 
identical, but this is not so, and in the case of steam it is not 
nearly identical, for steam can do work without any loss of tem- 
perature due to the performance of work, the drop being proper 
to the expansion of the fluid and to nothing else. Again, we hear 
it said by one party that heat is rendered ‘‘ latent” by evaporation, 
while another party says that it is not hidden, it does not exist at 
allas heat, but has been all expended in doing internal work in 
liquid evaporation. 

ere are two aspects of the case which deserve consideration. 
The first refers to the nature of heat: Is it a condition or a thing? 
Is it motion pure and simple of matter, or is it a differentiated 
aspect of the ether of the physicist? It would have required more 
audacity than I possess to have asked this question a very few 
years ago ; but the question is now being asked with bated breath 
y some of the first savanxs of the day, French, German, and 
English. Almost all the leading electricians hold that electricity 
is a condition of the ether, and that light and heat are akin to 
electricity in their nature. If this really is the case, then it is 
clear that heat cannot be simply a mode of motion of the molecules 
or atoms of matter. 

It is said in text-books that Count Rumford’s celebrated experi- 
ment in boring a cannon at Woolwich once for all demolished the 
idea that heat was a substance. The conclusion drawn by Rumford 
was that “‘anything which any insulated body or system of bodies 
can continue to furnish without limitation cannot possibly be a 
material substance.” The answer, of course, to this lies in aski 
for a definition of the sense in which the words “insulated ” an 
** substance” are employed. There is nothing whatever in Rum- 
ford’s experiments to show that heat was a mode of motion of the 
atoms of the gun and the boring tool on the one hand, or that, on 
the other, the heat produced was not a phenomenon of the ether, 
which, of course, could in no way be excluded from the gun. But 
this is little else than a digression, although not, I think, useless, 
and certainly not written by me without a purpose. 

No one has yet succeeded in producing any satisfactory or 
moderately satisfactory theory to show how work is converted into 
heat. Friction is attended by a rise of temperature, but a rise of 
— will not directly produce friction. Perhaps because 
of the ignorance which continues to prevail on this point, it is 
impossible to prove that under all sorts of conditions the heat pro- 
duced by the performance of work is the invariable equivalent of 
that work. at we really do day after day is this:—We take a 
certain standard known as Joule’s equivalent. We measure work 
done by it. If there is not enough work, we arbitrarily exalt 
our statement of it until there is enough. If there is too much, 
we throw away the difference, and say it is wasted. Thus, for 
example, we say that the calorific value of a fuel is, say, 14,500 
units per pound ; and, after we have made all sorts of allowances 
for losses, we find that we have utilised or converted into work, say, 
2500 units—all the rest we say is lost energy ; the theory being, of 
course, that the work done can always be measured in heat units. 
Now, I venture to state that the truth of this proposition has not 
been satisfactorily proved. It is based on the data obtained by 
Joule, and on little else. In dealing with this subject it is first 
asserted that “‘energy is indestructible.” Of the truth of this 
proposition there is absolutely no real proof. There is not even 
unanimity of opinion as to what the word “energy” ought to 
mean. Having got thus far, we have next Joule’s experiment with 
a paddle rotating in water. No one has ever yet shown that heat, 
per se, can offer resistance to a force. ere was resistance to the 
rotation of Joule’s paddle-wheel, and in overcoming that resistance 
work was done, energy was expended, the water became hotter. 
To admit that any of the energy had been annihilated would have 
been fatal to the assumption that energy was indestructible. The 
only way out of the difficulty lay in the theory that the whole of 
the work had been converted into heat, at the rate of 772 foot- 
pounds per degree. 

Let me for the sake of argument appear to take up the opposite 
side, and say thata very large portion of the effort acting through a 
space, in a time, which we call work, was expended on the water and 
annihilated, but that, as a consequence of the motion of the water, 
a quantity of heat was liberated, which quantity of heat hore for that 
particular experiment a definite relation in amount tothe workdone. Who 
can prove that Iam in error? Going a step further, let me assert 
that differences in specific heat are explained by assuming that rise 
in temperature under given conditions of material depends entirely 
on the quantity of ether in the material available for producing heat 
phenomena. Who can prove that I am in error? Again, if I 
assert that what is true of the production of rise of temperature 
under one set of conditions as the result of the performance of a 
given.amount of work, is not necessarily true for all conditions, 
how can it be proved that I am wrong? If, however, it is not 
demonstrable that the whole of the energy expended by any 
machine is converted into heat, then the whole doctrine of the con- 
servation of energy shakes to its foundations; and all the while 
the utility of Joule’s equivalent may remain quite unchanged. It 
is not necessary that we should be able to measure all the en 
expended by each of two machines, provided we know precise 
how much remains unmeasured, just as in the case of ship chrono- 





meters, it is a matter of no importance whether one gains a 
minute a day or not, so long as the captain knows what the “‘rate” 
is. But all the same it remains certain that the truth of the con- 
servation of energy is not proved by Joule’s experiment. And 
precisely the same thing may be said concerning the theory of 
and mathematical demonstrations of the same. For even if 
it were proved that in the case of a gas all the work done on it 
reappears as heat, that does not prove that the same must hold 
good of solids or even of vapours. . 

Again, certain phenomena occur round us daily in which energy is 
expended without any production of heat. refer more par- 
ticularly to the raising of weights. No one has ever yet attempted 
to prove that a bale of goods lifted from the street to the top of a 
high warehouse is hotter than it was before, and no one can say 
with certainty whether the energy has or has not been annihilated. 
The only way out of the difficulty lies in calling in the aid of 
something which is said to be kinetic and to be the cause of 
gravity. 

Of course, to deal fully or adequately with the points I have 
raised would require a volume. In the space awarded me by your 
courtesy, Sir, I can do no more than make suggestions, which may 
bear fruit. Before concluding, however, it is necessary, I fear, 
once more to disclaim all personal lack of faith in the conservation 
of energy. That I fully believe in, but on grounds somewhat 
different from those ordinarily accepted as sufficient. Energy is 
to me something different from mere capacity for the performance 
of work ; but this is beside the point. goed endeavoured in my 
first letter to show that modern physical teaching is deficient in 
accuracy of definition ; and now | have tried to prove that the re- 
ceived and somewhat vague doctrine of the equivalence of heat and 
work, on which is based the doctrine of the conservation of energy, 
has not been completely demonstrated. All, indeed, that can be 
proved is that under certain conditions—not invariably—a rise in 
temperature is produced in matter by the expenditure of energy, 
and that the amount of this rise in temperature may be always 
predicated when all the conditions are known. All else is neither 
more nor less than a very beautiful theory. I think, however, that 
it would be easy to improve this theory very much by defining very 
precisely the sense in which we use such words as energy, motion, 
heat, &c. &e. 

The true importance of what I have said is, however, this. 
The value of the steam engine and other prime movers is 
estimated on the assumption that the work value of a fuel is repre- 
sented by its calorific value, as estimated in terms of Joule’s 
equivalent. If, however, it could be shown that the calorific value 
of the fuel is not necessarily its work value, then it might turn 
out that the steam engine is really a better machine than it appears 
to be. Of course as a means of comparing the relative value of 
different heat engines, J might remain as useful as ever. 

Dieppe, August 21st. GURGOYLE. 





THE BACTERIOLOGICAL PURIFICATION OF SEWAGE. 

Sir,—Your article upon this subject in THE ENGINEER of the 
11th inst. is very interesting, and as a further proof that sewage 
can be greatly purified by microbes, I will give you a short account 
of an experiment that I have carried out. 

Eight months ago I constructed at the Heston and Isleworth 
Sewage Works, Isleworth, a ‘‘Surface Filtration Terrace "—as I 
have named it—l00ft. long and 3ft. wide, of cement concrete, 
with a fall of 2ft. Upon this I formed two separate channels lft. 
wide, with two courses of brickwork to form the sides. In one 
channel I placed small gravel stones to a depth of 4in., and in the 
other saa abe breeze also din. deep. At the upper end of the 
channels I let in some sewage effluent—which had been chemically 
treated in large precipitating tanks working on the continuous 
flow system—and allow it to percolate slowly through the gravel 
and coke in such quantities that it does not show on the surface of 
the filtering material, or at the rate of one gallon per minute. 

This rate of filtration lasted for three months, since which it has 
been getting slower, owing to the sediment or organic matter in 
suspension choking both the gravel and the coke. The filter even 
now, after eight months’ working, gives out about a quart per 
minute of clear water, although the filtering material at the 
upper end, especially the stone, is foul. I should point out that 
for the first month the filtered water was not very good, but ever 
since it has been good, sweet, and odourless, it being more like 
clear river water than a sewage effluent. 

I contend that this purification is entirely due to the large 
quantity of air, with bacteria or nitrifying organisms, held between 
the interstices of the gravel and coke. I should say the filters 
were worked twelve hours during the day, and rested at night. I 
think the coke breeze gives the best results, for the coke when 
taken out has a fresh river water smell, with hardly any trace of 
sewage about it. My experience is, that a terrace, say 60ft. wide, 
will suffice to give aclear sewage effluent as good as can be wished ; 
that the upper 10ft. of the filter, which acts more or less as a 
screen, should be renewed about every two months to insure 
the regular flow through it of one gallon per minute per foot of 
width of the terrace, and that the rest or lower 50ft. of the—coke 
—filter will require renewing, say, every six months, using some of 
the best of the old coke along with the fresh; but this will in a 
great measure depend upon the condition of the effluent from the 
sewage tanks, 

I am not a bacteriologist, but may add that the coke—when in 
good working order—placed under a microscope showed a colony 
of microbes of a long narrow green appearance, which, I presume, 
are the scavengers or purifying organisms. Perhaps some of your 
readers may enlighten one on this point. 

In stir bey feel convinced that an acre of such a “‘ Surface 
Filtration Terrace” would suffice to purify half a million gallons of 
sewage after fair precipitation of the solids in tanks during twelve 
hours’ flow ; or, say, two acres for the million ga‘lons during the 
twenty-four hcurs, or enough for a population of from 20,000 to 
25,000. The first cost of forming the terrace is, of course, con- 
siderable, but the after cost of keeping the filter in working order 
would be small, and the coke when renewed could be used as fuel 
for the boilers at the sewage works. At any rate, where land for 
filtration or irrigation is not procurable except at very great cost, 
such a filter will be found to be economical. 

W. B. Brom ey, M. Inst. C.E. 

12, Trebovir-road, London, 8.W., August 22nd. 


CYLINDER CONDENSATION. 


Sir,—It appears from Mr. Cummins’s last letter on this subject, 
that I was mistaken in supposing that he estimated the quantity of 
heat absorbed by the high-pressure cylinder walls of the Iona at 
197,117 foot-pounds per pound of steam. This is his estimate if 
the steam supplied had beendry. I regret that I should have 
mistaken Mr. Cummins’s meaning, but I cannot see how a little 
more or less moisture in the steam can alter the quantity of heat 
absorbed by the walls of the cylinder; that quantity is generally 
supposed to depend upon the difference of temperature between 
the incoming steam and the cylinder walls. I think it will 
generally be admitted that my mistake was a very natural one, for 
I could hardly be expected to know without explanation that Mr. 
Cummins had some pet theory on this subject. 

In the ‘second paragraph of Mr. Cummins’s letter there is an 
attempt to overthrow the argument derived from the first 
numerical example given in my letter on page 19. Mr. Cummins 
gives an extract from this letter, which extract, as shown by the 
context, refers to the heat passing from the steam in the jacket to 
the lower-temperature steam in the cylinder, The extract is as 
follows:—‘‘ Moreover, the walls of the high-pressure cylinder are 
probably more than lin. thick, and the extra thickness would 
reduce the quantity of heat that could be returned to the steam 
during the stroke.” It seems hardly possible to ye oe that Mr. 
Cummins can suppose that the thicker the walls of the cylinder 
the greater the quantity of beat that will pass from this source. 
Mr. Cummins says that he is unable to see what the numerical 





————$<—: 
example above referred to has to do with cylinder condensati 
Perhaps the following explanation may help him in this matter. 4 
that example heat is supposed to be passing through a lin late 
of iron at a constant rate, the differences between the temperatur, if 
on the surfaces being 72deg. It was shown that under these a 
ditions it would require a plate 65ft. square to permit 197,117 “4 
pounds of heat energy to pass through in three quarters 
second, : 

If, now, from any cause the heat is prevented from passing away 
from the surface of lowest temperature, then the heat entering 0; 
the higher temperature side would go to raise the mean tempera. 
ture of the whole plate. The rate of heat supply at starting would 
be the same as before; Lut this rate would rapidly diminish as the 
mean temperature of the ry increased. Thus the heat from this 
source would be supplied at a lower average rate than before : 
that is, the storing up of heat from this source would be at a lower 
rate than the passage of heat through the walls. Then, since it 
takes three-quarters of a second for 197,117 foot-pounds of energy 
to pass through the plate of the size above given, less than on¢. 
third of this amount will be stored up in the quarter of 4 
second in which the heat is being stored in the case of the Iona. 
In the case just referred to, the heat is prevented from passing i 
raising the temperature on the inner side for one-quarter of 
second to the same temperature as the outside, consequently the 
storing up process will go on from both sides simultaneously.” But 
even if we suppose that the heat received from the inside is double 
the quantity of that received by the walls from the outside, the 
total will still be less than 197,117 foot-pounds, and the cylinder 
would have to be more than twice the size of the Iona high-pressure 
cylinder. 

Mr. Cummins in the fifth paragraph of his letter tries to show 
that, after all, 197,117 foot-pounds of heat energy per pound of 
steam may have been stored up in the walls of the Iona high- 
pressure cylinder. He calculates. the weight of iron that this 
quantity of heat will raise through 72 deg. Fah., and winds up by 
stating, that it is only necessary to assume that the steam on 
entering the high-pressure cylinder of the Iona raised the tem. 
perature of its aie 72 deg. Fah. for a depth of ‘O8in. This 
assumption, by his own showing, requires that the steam must 
part with 416,902 foot-pounds of energy per revolution. But in 
my last letter it was shown that less than 9049 foot-pounds per 
stroke was all that could be absorbed from the steam entering the 
cylinder in the time permitted—that is, less than 18,098 foot- 
pounds per revolution. Hence Mr. Cummins’s assumption js 
palpably untenable. It is, in fact, a simple though unconscious 
attempt at begging the question. 

I pointed out in my former letter that there could be no such 
action as storing up and returning heat in the case of an unjacketed 
cylinder, like that of the intermediate cylinder of the lona, 
because the heat must always be passing from the higher tempera- 
ture of the interior to the lower temperature of the exterior of the 
cylinder. The passage of heat outwards may be and will be more 
rapid at one time than at another, but it can never be reversed, 
Heat can never run uphill, so to speak. Mr. Cummins’s assump. 
tion on this point is equivalent to supposing that when the level 
of a lake from which a river is flowing gradually falls, owing to 
the supply not being sufficiently rapid, the river, or part of it, 
reverses its course and flows back into the lake—a phenomenon 
which I need hardly point out can never happen. C. E. B. 

London, August 2st. 


foot. 
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THE MOTIVE POWER OF SMALL VESSELS. 

Sir,—On page 166 of last issue it is remarked :—‘‘ Petroleum 
motors working on the Otto cycle labour under two disadvantages, 
which, at any rate for naval purposes, render them unsuitable. 
These are the constant speed and constant direction of rotation.” 
Permit me to correct this by saying that the two so-called disad- 
vantages are in reality of the very greatest advantage when applied 
in connection with correct and economical screw propulsion. 
Again, in relation to:—‘* McGlasson’s reversible propeller solves 
the difficulty in another way, for where the speed of the vessel 
does not require to be adjusted, these methods of stopping and 
reversing are quite permissible; but in such operations as ye oe 
or creeping for a mine, &c., in a tideway, the speed of the boat 
has to be varied from time to time”—you and many of your 
readers are aware that the employment of my gears in their 
entirety permits the speed of the boat to be varied, ahead or astern, 
in any degree, and economical propulsion and manipulation ‘to « 
hair,” at any speed, to be regulated by one man who need never 
leave his helm. 

It may be argued that it is easy enough, in steam launches, to 
throw the links over. But why fit gear with many vibrating points 
which is only of use for a mere fraction of the time it is running ’ 
Why reverse the motion of anything but the boat? Why not 
secure the ability to suit the pitch to the conditions? Why reverse 
the motion of any rotating masses of matter when you can avoid 
it! Why not use—for the purposes referred to, when steam is 

refe —quick-acting non-reversible engines?! Why jar your 
oilers and gearing by the sudden stoppage of steam consumption ! 
In short, why do a thing in the wrong way when you can do it 
better, more safely, and cheaper—in the long run—in the right 
way ! RoBEeRT McG asson, 
Selhurst, S.E., August 19th. 





S1r,—Referring to your article in THE ENGINEER of the 18th inst., 
headed ‘‘ The Motive Power of Small Vessels,” we would beg to 
say that there are several things which we must ask you to correct 
as far as Roots’ patent oil motor, of which we are the sole manu- 
facturers for marine purposes, is concerned. In the first place, we 
think that we should have been mentioned with the others in your 
article, as one of known firms in this line. You also say that the 
weight of a petroleum engine may be taken at 300 lb. per indicated 
horse-power. We think this enough to frighten anyone out of 
having such a motor, and we may remark that our 9 indicated 
horse-power engine weighs 11 cwt., which is very considerably less 
than f your figures. With regard to speed, in our 10 brake 
horse-power engine we can regulate the speed to either ‘‘slow,” 
half-speed,” or ‘‘ full-speed,” as may be desired, and in our smaller 
sizes we can vary the speed to either ‘slow ” or “ full-speed.” 

Portsmouth, August 22nd. VOsPER AND Co. 





Sir,—In the article, ‘‘ The Motive Power of Small Vessels,” in 
your issue of last week—August 18th—by ignoring certain facts 
you do us an injustice that is no doubt unintentional. We think 
that there can be no question that at least for launches the 
number of the Roots oil engines in this country exceeds those of any 
other oil launch engine. 

Then, in speaking of the weight of oil launch engines, you say, 
“The weight of petroleum motors may be taken at 300Ib. per 
indicated horse-power.” This may be about the weight of one of 
the engines mentioned; but the weight of the Roots oil launch 
engine is under 200]b. per indicated horse-power, and in some 
sizes is only 150 lb. per indicated horse-power. 

hat the daily cost of fuel in oil engines generally may be we 
will not venture to say, but in the ts launch engine it is 
certainly much less than in any small steam launch engine we have 
y ys ce, London, T8# Roots Ou. Excite Company. 


August 22nd. 








Starne’s STERN TUBE VALVE.—In our last impression we erro- 
neously gave Messrs. Starne and Sons’ address as ‘‘ Deptford;” the 
full address of the firm is 13, Broad-street, Ratcliffe, E. We are 
requested by Messrs. Starne to call particular attention to the fact 
that the tail shaft can be drawn, and water kept out of the ship 
by screwing down the sluice valve. We venture to think, however, 
that this fact is already sufficiently obvious to anyone who will Jook 
at the engraving on page 169. 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue iron market is this week anxiously discussing the situation in 
the coal trade, as resulting from the conference decisions in London, 
and the earnest hope is expressed that some termination of the 

eneral strike may yet be found. Meanwhile, supplies of raw iron 
are becoming increasingly limited, as additional furnaces are 
damped down and blown out in the North Lincolnshire, Derby- 
shire, South Yorkshire, and Nottingham districts, and manufac- 
tured iron prices are advancing. Circulars have been issued by 
the Bromford Iron Co., Bromford Ironworks, West Bromwich, 
withdrawing all quotations, and a similar course has been taken by 
Messrs. E. Birch and Sons, Coseley Ironworks, near Wolverhamp- 
ton. The Bromford Company manufactures bars, hoops, strips, 
and rods, and Messrs. Birch, merchant and _— iron, and the 
circulars are taken as being equivalent to an advance of 5s. per ton 
by these firms on these descriptions of iron. ; Other circulars are 
daily expected from additional firms, especially if the strike is 
prolonged. The galvanisers are also trying to get up the prices of 
sheets, in consequence of the dearness of black iron and the 
increased value uf fuel. One or two Birmingham firms are this 
week quoting as high as £11 10s. for galvanised doubles, f.o.b. 
Liverpool or equal. This is an advance upon the late minimum of 
£1 per ton, Such action is, however, exceptional, and the general 
market price continues at £11 to £11 2s. 6d. perton, while black sheets 
are £7 for 20 W.G., £7 to £7 5s. for 24 W.G., and £7 15s. to £8 
for 27 W.G. Demand from Australia, South America, the Cape, 
and one or two other markets for galvanised iron is undoubtedly 
better, and the makers generally are better engaged, but the com- 
petition amongst them still, unfortunately, prevents any general 
rise being realised. It is stated that there is some prospect of the 
Woodford-street Ironworks, Birmingham, formerly the property of 
Messrs. Morewood, and which have been standing idle for nearly 
two years, being re-started, but it can hardly be said that prices at 
present offer much inducement to re-opening. 

The pig iron trade maintains the firmness of the past few weeks. 
Indeed, with the growing smallness of supplies, prices are getting 
to an increasingly high figure, but most of the rates asked are 
prohibitive of business. Derbyshire pigs are entirely nominal, at 
45s. to in some cases even 47s. 6d., and Lincolns are 46s. North- 
amptons are 44s., and Leicestershires 46s. to 47s. Staffordshire 
all-mines continue at 60s., part-mines 44s, to 45s,, and cinder pigs 
37s. 6d. to 40s. nominal. 

Cycle engineers, having finished last season, are already pe 
paring patterns for next summer. T. Smith and Sons, of Saltley, 
have had an excellent season. This tirm make all their own parts. 
They have an extensive plant of modern machinery for the pro- 
duction of stampings, in which they do a large trade for other 
firms, and especially on the Continent. Whilst this firm has been 
making progress in its cycle department, they have not been 
neglecting the tools and hammers the manufacture of which 
formed their fundamental industry, established by the founder of 
the firm in 1848. They are, indeed, increasing their trade in this 
department. The firm has machinery suitable for producing some 
extraordinary peng 2 including the ironwork for cavalry 
saddles, stampings for cranks for pumps, legs for soldiers’ forms 
for the Government, picks’ eyes of special pattern, &c. &e. A 
visit to the establishment shows a very thorough business organisa- 
tion. In the foreign department no fewer than twelve languages 
have to be spoken. The productions of this firm outside cycles 
include solid cast steel and other hammers, heavy edge tools and 
steel toys for home and foreign markets, and, indeed, almost every 
requisite for platelayers, miners, stonemasons, and engineers. 
Drop forgings in iron and steel are a speciality with them. They 
are contractors to the War-office, India-otfice, and Admiralty. 

The 1894 pattern Westwood rim I have had the De gr of 
examining this week. It is made by the Westwood Wheel Co., 
Bradford-street. An affiliated concern is Butler’s Cycle Fittings Co. 
Butler's patent web joint frame is one of their specialities, and is 
being introduced for the 1894 season with several improvements. 
This frame is built up on what may be called the cantilever prin- 
ciple. The introduction of tlat webs overcomes torsional strains, 
while the direct strain from the weight of rider, and the 
momentum while travelling, is entirely broken by the D-shaped 
tubes which support the web. Whilst the maximum strength is 
at the root of the junction of the tube with the lug, it is gradu- 
ally attenuated and dies away in the tube itself. In this frame 
the front fork crown is formed in making a saw cut in the stem 
tube l4in. up its length. In this is inserted a piece of steel edge- 
ways, bringing it across the crown and into the flanges, forming a 
web, The flanges and web are then brazed together. The back 
fork ends are made from a piece of flat steel, inserted by means of 
saw cuts into the tubes. The ends are then cupped over 
and brazed. The joint used in the handle-bar is similar to the 
front fork crown, the web, however, being invisible. The fulcrum 
clip also, which carries the brake-rod, is inserted in the same way 
as in the bearings case. Another form of the invisible web joint is 
formed from two pieces at any required angle, and joined by a 
saw -“ with inserted web of sheet steel, and the whole is brazed 
together, 

‘The Westwood patent double hollow rim for 1894 has been still 
further improved. The company has lately completed powerful 
machinery for the production of the rims. They claim now to have 
one of the best rim plants in the kingdom. The firm are doing 
fairly well in steel bearing cups. The Cuca Cup race, it may be 
mentioned, was won on this rim. 

Mr. George Kendrick, of Wakefield Works, Bradford-street, is 
fairly-well employed on tools for tin-plate workers and iron-plate 
workers. Mr. Kendrick can fit up anything necessary for a tin- 
plate factory. They have a big stock by them, and are therefore 
ready when called upon—no time being wasted. A useful tool in 
which these makers do a good trade is the tinman’s raising or 
wheeling machine, for the manufacture of dish covers and other 
deep stampings. Improved machines for cutting circles from 
Gin. to 4Qin., or for producing strips, are in good demand. 
Barring, wiring, heading, swaging, beading, and panning machines 
are all in better demand than of late. The tinman’s raising 
machine above mentioned is used considerably in the electro-plate 
trade, and also in the coffin furniture trade. It is employed like- 
wise for reflectors, &c., and for other kinds of hollow work, and 
where raised work requires planishing. 

A good deal of curiosity has been aroused this week amongst 
steel masters here concerning a report from Paris that M. Jules 
Garnier has suggested a remarkable method of steel production b 
M. Moissan’s diamond making experiments. Not only so, but M. 
Garnier claims to have produced steel by the wonderful new process. 
The steel is described as being instantly made by laying a bar of 
iron and a stick of charcoal together in a parallel direction in an 
electrical fire-brick furnace, heated to a temperature of 1000 deg. C. 
The materials while in this furnace are subjected to a strong 
electrical current. Further particulars of the alleged new discovery 

are awaited before making any definite pronouncement. 

Tramway engineers note with satisfaction the improving position 
of the North Staffordshire tramways line. At the annual meeting 
of the shareholders this week, dividends were declared at the rate 
of 6 per cent. on the preference, and 5 per cent. on the ordinary 
capital, a state of affairs which isa considerable improvement. The 
chairman said the shareholders would be glad to notice that despite 
the bad trade in the North Staffordshire districts, they had 
managed to keep up the traffic receipts, and he congratulated the 
meetings on the very satisfactory conclusion of the directors’ ettorts 
to place the debenture bonds, ail of which had been taken up, thus 
relieving the board of any anxiety under this head for many years 
tocome. The reserve fund was still increasing, and the rolling 
stock and line were in good working order. 

The year’s operations of the Gloucester Railway Carriage and 





Wagon Co., as set out at the annual meeting a day or twoago, were 
not wholly uniform. The wagon rents and balance ot profit and 
loss accounts amounted to £52,715, against £69,547 last year. This 
is attributed mainly to a change in the manufacturing department 
of the company’s business, The company’s turnover did not 
amount to half what it was three years ago. The average price of 
the wagons owned by the company has, however, increased from 
£15 13s. 1d. to £16 14s. 2d. each, and the reserve and wagon 
maintenance funds together stand at the handsome total of 
£58,684. A striking item this 7 is that the wagon repairs only 
figure for £7629, as against £18,778 last year, a large saving. This 
is explained as owing to the fact that a few years ago the railway 
companies issued new regulations regarding wagon construction, 
and that for two or three years repairs were put at £4 15s. per 
wagon per annum, and then it was reduced to £3 10s., but this year 
the charge under this head has been entirely discontinued. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Maznchester.—The general condition of trade, which was anything 
but encouraging prior to the present dispute with the miners, has 
become still more unsatisfactory, owing to the increased difficulties 
with which both makers and manufacturers, and merchants and 
consumers have now to contend, as a result of the stoppage of the 
pits. Week by week an additional number of works is either 
stopped altogether or shutting down a considerable portion of the 
plant, not in a!l cases because firms are absolutely unable to obtain 
fuel supplies, but because makers and manufacturers do not see 
their way to go on at the increased cost of production, which is 
entailed by the present high-priced coal, whilst those who keep on 
producing are necessarily holding out for a substantial advance 
upon their previous quotations, which users are only induced to 
pay when they are compelled to buy small quantities for pressing 
requirements, Business consequently becomes more and more 
disorganised. Merchants are in the position that they cannot 
obtain deliveries of material. They have bought from works that 
are stopped, and with the unsettled outlook for the future there is 
a gradual and steady contraction of operations in all directions. 

Although there was a fair attendance on the Manchester Iron 
Exchange on Tuesday, little or no weight of business was being 
put through. Both makers and merchants were for the most part 
indifferent about selling, whilst consumers were not at all anxious 
to buy, and the sales which were made either in pig or finished 
iron were for the most part confined tosmall parcels, Representa- 
tives of Lancashire makers stated that list rates had been with- 
drawn, and any offers put forward were only entertained subject 
to special prices quoted direct from the works, but there was little 
or no inquiry to really test what makers would be prepared to 
accept, and it is certain that nothing of any weight could be sold 
at any material advance upon recent quotations. In district 
brands there are still sellers of Lincolnshire at about 40s. for forge, 
to 41s, 6d. and 42s, for foundry, andin Derbyshire at about 47s. 6d. 
to 48s. for foundry, net cash, delivered Manchester, and as most of 
the furnaces are damped down, a fair amount of business has been 
got at these figures. A decided upward tendency was noticeable 
in outside brands offering here, good foundry Middlesbrough not 
being quoted under 44s. 4d. to 44s. 10d., net cash, delivered Man- 
chester, whilst sellers of Scotch iron were indifferent about quoting 
at all, and Eglinton could not be bought at under about 45s. 6d., 
and Glengarnock, 47s., net prompt cash, deliyered at the Lanca- 
shire ports. 

With only one or two Lancashire manufactured iron makers at 
all in a position to sell, owing to the stoppage of forges throughout 
this district, it is difficult to get quotations. Lancashire bars 
could, however, be bought for delivery equal to Manchester at 
£5 12s. 6d., but for shipment at the ports £5 15s. is the minimum 
price, but makers generally are only accepting offers subject to 
special day-to-day quotations. The association list rates for hoops 
remain unchanged, and those makers who have their mills running 
have been doing a fair business at £5 17s. 6d. for random to 
£6 2s. 6d. for special cut lengths, delivered in the Manchester 
district. For sheets there are practically no quotations at all, 
makers who have any to sell only booking small orders at special 

rices. 

In the steel trade raw material remains unchanged, 54s., less 23, 
being still about the average quotation for good foundry hematites 
delivered Manchester. In manufactured material there is a fair 
amount of inquiry reported. For steel billets local makers have no 
fixed quotations, but in steel angles business has been done at 
£5 5s. to £5 7s. 6d.; steel bridge plates, £5 15s.; and steel boiler 
plates are firm at £6 10s. per ton, delivered here. 

A moderate business is reported in the metal market, with a 
hardening tendency in locomotive tubes, for which there has been 
a fairly good demand. 

With regard to the engineering trades, no particularly new 
feature can be noticed. Stationary engine builders are still kept 
well engaged as a rule, and boilermakers are fairly off for orders, 
whilst locomotive builders have been getting rather more work, 
although not sufficient to give them anything like full employment. 
Machine tool makers in isolated cases are fairly busy, but for the 
most part they are very short of orders, and engineering works 
generally continue only very moderately engaged. 

Messrs. Fawcett, Preston, and Co., of Liverpool, have just 
completed for Demerara a complete evaporation plant for concen- 
trating the juice before it goes to the vacuum pans on the sugar 
plantation. The plant includes a horizontal 6 eels non- 
condensing single-cylinder engine, for driving a Kowsselo cane 
mill with rollers 32in. diameter, and 6ft. long, with top and back 
roller gudgeons of Whitworth fluid compressed steel, together with 
the liquor pumps, cisterns, and all accessories ; also one of Chapman’s 

tent triple effet apparatus for evaporating the juices, having a 

eating surface of 6000 square feet, and an air vacuum engine and 
injection condenser, and engine power for driving the feed and 
syrup pumps, 

One of the several interesting excursions which the Manchester 
Association of Engineers have arranged during the present summer 
season took place last Thursday, cn a a party numbering about 
170 members and friends were through the kindness of Mr. T. 
Boumphrey, the general manager of the Cunard Steamship Com- 
pany, afforded an opportunity of inspecting the Campania, the most 
recent addition to their well-known line of Atlantic steamers. The 
party were conducted over the Campania by the principal officers 
of the ship, and were — with a detailed description, reprinted 
from THE ENGINEER. ‘lhe members of the society, who were, of 
course, chiefly interested in the powerful engines and the general 
motive-power equipment of the vessel, spent most of their time 
below decks, but the numerous lady visitors who accompanied the 
party were greatly taken up with the magnificence of the various 
saloons and the elegant and luxurious accommodation provided 
throughout. The President of the Association, in afterwards 
proposing a vote of thanks to the Cunard Steamship Company for 
the manner in which it had entertained the members of that 
society, remarked that as Manchester and Salford were now on the 
threshold of becoming actual seaports themselves, the members of 
that Association were naturally anxious to inspect the latest 
development of modern shipbuilding in the shape of the Campania, 
and he was sure their visit to that splendidly furnished and equipped 
steamship had been of the greatest interest to all. Alderman 
Bailey, in supporting the proposal, added that with regard to the 
Manchester Ship Canal, to which their President had referred, he 
had no hesitation in confirming the statement that the Canal would 
be completed by February next, and he created some amusement 
by the remark that the Ship Canal Company had spent more money, 
in less time, than had ever been spent in any civil or mechanical 
engineering undertaking in the world. They had spent fifteen 
millions sterling in seven years, but they could depend upon it that 
inaccordance with the traditions of Lancashire people, they would 





have their money’s worth for what had been spent. He did not 
want to prophesy, but he would say that the construction of the 
Ship Canal would redound to the commercial pet of Lanca- 
shire, and be one of the of the teenth century. Mr. 
Thomas Ashbury said the members hoped that the next time they 
had an opportunity of making a similar visit to Liverpool, they 
would be enabled to come all the way by steamship from their own 
docks in Manchester and Salford. Mr. Wilson, the oldest member 
of the Association, and who was humorously referred to as ‘‘ No 
One,” made some interesting observations with regard to the 
wonderful progress which had taken place in shipbuilding since he 
was first associated with the Cunard Line in 1838; he could 
remember the time when the boilers in the first steamer on which 
he was engaged were only made to carry a pressure of steam of 
4b. to the square inch, and the shafts, instead of being made of 
solid steel, were built up in boiler plates. 

Only a very quiet demand for all descriptions of fuel has been 
coming forward in the coal trade during the past week, merchants 
and consumers in many cases holding back, in anticipation that the 
London Miners’ Conference might possibly result in some partial 
resumption of work which would tend to hasten a settlement of 
the dispute, or at any rate have a weakening effect upon prices. 
At a number of the collieries considerable stocks are still held, 
and there is no great anxiety with regard to supplies, at any rate 
for the next three or four weeks, and a number of the large users 
are well covered over that period. The better qualities still 
meet with scarcely any eo | whatever for house-fire purposes 
and other descriptions, which are obtainable for steam an 
forge purposes, have been moving off but moderately, whilst 
for engine fuel the pressure is rather decreased, if anything, owing 

robably to the holidays which have commenced in the various 
piece ee manufacturing centres. The principal Manchester 
firms have made no further movement whatever in their prices, but 
in the West Lancashire districts there has been an advance of 1s. 
or 2s. per ton during the past week. The ,best screened coals, 
suitable for house-fire purposes, are now quoted up to 15s. and 16s. 

r ton at the pit mouth; through and through coals, which are 
argely used for steam and forge purposes, range according to 
quality from 12s, 6d. to 14s., with engine fuel fetching from 10s. 
for the common sorts up to 11s, 6d. and 12s. for the better quali- 
ties, at the pit mouth. 

In the shipping trade there has been a considerably increased 
demand, owing to the temporary “~ e of supplies coming in 
from South Wales, which have recently n taking ithe place of 
this district coal, and for delivery at the Garston Docks or the 
High Level, Liverpool, 16s. has been readily got for Lancashire 
steam coal, whilst sellers in some cases are now holding out for 6d. 
to 1s. per ton above this figures. 

The result of the Miners’ Conference is not regarded on ‘Change 
in Manchester asatall likely to hasten a settlement. It is now thought 
that the stoppage of the pits will go on well over next month, and 
in the meantime there is a considerable influx of orders, with the 
probability of some further hardening up in prices. The Com- 
mittee of the Coalowners’ Association will meet early next week in 
London, and will then consider the proposed conditional resump- 
tion of work, but it will certainly not meet with acceptance. 

Barrow.—There is no improvement to note in the hematite pig 
iron trade. The week’s business has been very small, both in 
reference to the warrant trade and the actual transactions with 
makers. The trade in Bessemer is not so large as it has been, in 
consequence of the quieter position of steelmakers. Prices are 
unchanged at 45s. 4d. net cash sellers and 45s. 2d. buyers of 
warrant iron. Makers are asking 46s. for parcels of mixed 
Bessemer numbers, net f.o.b. The strike in the coal trade has led 
to the blowing out of another furnace at Moss Bay, Workington, 
and if the strike continues there will be still further stoppages. 
There are now thirty-four furnaces in blast and forty-three stand- 





ing idle. 
ron ore is quiet at 8s, 6d. to 9s. per ton. The consumption has 
been further restricted. 

Steelmakers are doing a very small business, There is nothing 
new to report in the Bessemer heavy rail trade. Orders are not 
plentiful. Prices are down at £3 15s. In light rails and colliery 
sections there is nothing doing. Steel shipbuilding material is in 
very slow demand. Local makers are not accepting orders at 
present values, as the output would meana loss. In blooms, billets, 
slabs, and wire rods a poor trade is doing. Hoopsare quiet. Tin- 
plate bars are in fair, but not brisk, inquiry. e steel foundries 
are fairly employed, especially on heavy castings for ship and 
other work. 

Shipbuilders and engineers have not booked any new orders 
during the week. The market is extremely quiet. There is but 
little inquiry for new tonnage, and the contracts offering are still 
very keenly competed for. Not half the ordinary number given 
are employed at the local yards. ; 

In the shipping trade there is no practical improvement. 
The exports of pig iron during the past week have been 7482 tons, 
compared with 4630 tons in the corresponding week of last year, 
an increase of 2852 tons. The exports of steel were 15,502 tons last 
week, compared with 11,136 tons in the corresponding week of last 
year. There has been a decrease this year, so far, in shipments of 
pig iron of 56,342 tons, and an increase in the exports of rails of 
102,972 tons, compared with the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At the moment of writing there is talk of the miners’ strike 
being settled. It is now in its third week, and by dint of great 
care in the use of coal, considerable stocks are still in the hands of 
owners as well as in the yards of the large consumers. Prices, of 
course, have gone up as thestoppage extended. Householders who 
had hoped to lay in winter supplies in August and September as 
usual, will find it impossible to do so at anything like the rates at 
which they filled their jcellars in former years. Generally, house 
sorts have gone up from 2s. 6d. to 6s. 6d. per ton, in some instances 
even more. Manufacturing fuel has been advanced 5s. to 7s. 6d. 
in excess of the old quotations. A heroic effort has been made by 
one or two firms to prevent any great rise in values, but it has been 
successful in very few instances. One large company of coal- 
owners, who send a heavy tonnage—probably the heaviest of any 
collieries in South Yorkshire—to London, have only put on an 
extra 2s, 6d. per ton. Generally, however, both the coalowners and 
those coal merchants who were fortunate enough to possess stocks 
had no difficulty in clearing them at long profits, the public, as 
usual, having to poy the piper though they did not order the tune. 
Slack has rarely been so dear, 10s. to 11s. 6d. per ton being asked 
for it. These quotations, of course, render profitable working in 
the iron and steel trades impossible. Forges and rolling mills have 
therefore been laid idle through dear fuel, and several additional 
furnaces are being damped down. The disturbances in South 
Waies, more particularly as they affect the Ebbw Vale Company, 
are keenly watched in the Sheffield district, the Sheffield share- 
holders having recently taken the lead in the management, and 
appointed one of their number chairman and another dircetor on 
the Board. 

In the heavy steel industry there is more doing than might have 
been looked for. The iron departments are much worse off than 
the steel, hundreds of men walking the streets. Steel prices 
remain as they were, Swedish billets fetching £8 10s., with 30s. 
more for Dannemora sorts. In the marine and railway depart- 
ments, as well as in steel castings, there was a distinct improvement 
when the calamity occurred in the coalfield ; but these favourable 
symptoms were at once checked by the stoppage. It is pretty 
certain, however, that when the men resume work business will 
again spring into activity, though the loss in the coalfield may not’ 
be made up for years, 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has placed its contract for the supply: of 5000 wagons with the 
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Ashbury Carriage and Wagon Company. It was hoped that this 
work would have come to Darnall—Sheffield—where it would have 
been very welcome, as there is much distress through lack of work 
there. Messrs. Craven Brothers, railway carriage and wagon 
manufacturers, Darnall, tendered for the contract, and were 
actually £1 a wagon lower than the tender accepted, but the 
order went to the Manchester firm, it is said, because the extra 
mileage on the timber used would more than compensate for the 
difference in the price. The timber will almost entirely come 
from Grimsby, and be taken over the entire length of the com- 
pany’s system. The forty miles additional mileage to Manchester 
is expected to mean more to the company than would be gained by 
accepting the lower Sheffield tender. 

Messrs. Hawksley, Wild, and Co., Brightside Boiler and Engine 
Works, Sheffield, have lately brought out and patented a simple 
and novel method of increasing the power of boilers by forced and 
induced draught, and at the same time reducing the smoke toa 
minimum. This is effected by means of a steam jet and hot air 
distributor, and an improvement in the boiler furnace arrange- 
ment. One end of the distributor is attached to the fire front 
ene and the other end carried to within a short distance of the 
bridge. The front end of the pipe is open to the atmosphere. 
Into this pipe air is forced by means of a jet of dry steam at high 
temperature, and by a specially-designed nozzle spreads the heated 
air and steam—usually styled water gas—over the furnace, mixin 
it with the coal gases which over the bridge into the fire-bric’ 
reverberatory chamber and through the special arch, thereby 
producing more perfect combustion, with a consequent increase of 
economy of fuel and an almost smokeless chimney. The use of 
under-grate blowers enables an inferior quality of coal to be burnt 
off, and the quantity can be regulated by the steam jets which govern 
theairsupply. The apparatushas already been successfully applied 
to colliery boilers in the North of England, from which the firm have 
had most satisfactory reports of its operation. The Mining Engi- 
neers, who are to be in Sheffield shortly, are to visit the Bright- 
side Boiler Works on September Ist. 

The cutlery trade has again slackened off somewhat. Business 
in the table knife department has been very well maintained, but 
there is a distinct decline in the call for pocket knives. The United 
States market continues to be inactive owing to the reason already 
stated—the uncertainty as to the tariff proposals of the President 
for relieving local trades of the heavy duties which have so seriously 
crippled them of late. There is some fear now that even if these 
oe ow are favourable to the lighter staple industries, they will 

e too late in coming into operation to affect the “fall” orders. 
A very light autumn trade is therefore anticipated. Some of the 
Colonial markets continue to be looking up, and there are better 
reports from several of the country districts. Business in Ireland, 
however, goes from bad to worse. An important branch of the 
finer trades is the manufacture of surgical instruments. A change 
in surgery practice has led to more briskness amongst the firms 
devoted to this business. The surgeons are abandoning the old 
type of appliances, and require their instruments to be produced 
on the antiseptic principle—that is the substitution of metal for 
wooden handles. All instruments are now subjected to heat or 
acids after the operation, thus destroying the wood parts, the 
object sought after being the extirpation of diseased germs. More 
instruments for veterinary surgeons are also being used, as opera- 
tions are now attempted and cures effected in regard to horses and 
cattle which were never thought of before. The result, of course, 
is to increase the number and variety of surgical appliances. 

The half-yearly meeting of Messrs. Vickers, Sons, and Co., River 
Don Works, was held on the 18th inst. at the works. The 
directors’ report, which had been sent to the shareholders, was 
adopted. In it the directors mentioned that an order had been 
received for armour-plates, and some interest has been excited as 
to whether it was a home or a foreign order. It has transpired 
that the order is from the Russian Government, and the immense 
hydraulic press, the largest in the world, about which I wrote you 
some months ago, will be used in the manufacture of these plates. 
The press has been tried several times during the last fortnight, 
and ere this appears in print will be at work on the Russian order. 
It is expected that the long-deferred ‘‘ Spencer” pee will 
be commenced within a very short time now. About the end of 
September or the beginning of October our armour-plate firms are 
anticipating work from the Government on this account, and it 
will come at a most seasonable period, affording employment to a 
considerable number of people who are at present out of work, and 
who can ill afford to be idle during the winter. The placing of 
armour-plates necessitates, of course, a considerable amount of 
auxiliary work, all of which will find employment for valuable 
plant and machinery now doing nothing, as well as for workpeople 
who have been standing, or but partially employed all the summer. 
At the large works of Messrs. John Brown and Co. and Messrs. 
Charles Cammell and Co. production is restricted to the depart- 
ments in which orders cannot well be postponed, but the moment 
that the miners’ strike comes to an end, and there is no longer 
necessity for scrupulous economy in coal, greater activity will be 
manifested. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A MORE favourable report may be given this week relative to 
the condition of the staple industries of this district, there having 
sprung up a considerable improvement, especially in the Cleveland 
pig iron market, which has resulted in advancing prices of all 
qualities and led to more general buying. The improvement is 
not due to the setting in of the autumn demand, as it is too soon 
for that yet, but it is caused by the troubles in the coal trade. 
The North of England is likely to be about the only district 
that can maintain its production of pig iron, and orders are 
being more freely sent here. Scotch consumers are buying 
Cleveland iron more extensively than for some months past, 
and the shipments to that quarter are double those of 
last month. As a matter of fact, the difficulty with the Scotch 
colliers is leading to the damping down of furnaces there. The 
Scotch masters granted the 12 r cent. advance which the men 
claimed ; but when they immediately put in a demand for another 
124 per cent., it was seen that furnaces could not be worked with- 
out loss, and that the best way was to damp down some of the 
furnaces till this trouble is over. Accordingly consumers have been 
driven to buying more largely in Cleveland ; while from other parts 
of the country the demand has been augmented, and sellers here 
have felt justified in advancing prices 3d.—and in some cases 6d. per 
ton—and still they can supply iron to Scotch consumers for less 
money than the native pig costs them. From other districts affected 
by the action of the Midland miners the demand for Cleveland iron 
is good, except for hematite qualities, and additional trade is 
coming in from people who have hitherto bought from centres 
which are now paralysed for lack of fuel. The North of England 
ironmasters are likely to profit considerably by the difficulty in the 
Midlands, because it is almost certain that they will not be 
hampered by any stoppages at the collieries in this district ; the 
miners, in fact, are not prepared to carry out the orders of the 
Federation to strike work, now that the masters have refused to 
advance their wages. Northumberland has so decided, and there 
is little doubt that Durham will follow that example. The North- 
umberland colliers declined to send delegates to the Federation 
Conference in London this week, and the Durham delegates who 
did attend were expelled. It may practically be taken now that 
the connection of these two districts, which was only effected last 
year, is severed, and thus no strike need be expected—a circum- 
stance which tends to stiffen the market considerably, emboldening 
sellers and buyers to operate more freely than hitherto, and a 
larger amount of business has been done since Tuesday than has 
been effected for some weeks past. 

Another very satisfactory feature of our trade has been the 
heavy shipments of pig iron that are being reported ; these will 





pyar make the August reports the best that have been reported 
or three years, with the exception of these of May last, and they 
may be expected to increase, because the continental autumn 
demand has yet toappear. Up to the present the inquiry from the 
Continent has been small, but will probably soon increase rapidly, 
especially if prices continue to advance. Last week the pig iron 
exports from the Tees were almost on agra penay | were close 
upon 33,000 tons, and were sent chiefly to Germany, Russia, and 
Scotland. On each of two days the shipments of pig were nearly 
9000 tons, and the month's exports up to Wednesday night reached 
63,977 tons, as compared with 57,703 tons in July, and 49,939 tons 
in August, 1892, all to 23rd. 

Consumers of pig iron are not disposed now to delay purchasing, 
as the tendency is upwards, and must continue so while the autumn 
ees season lasts. A collapse of the miners’ strike would 
hardly reduce prices to anything below present rates, because it 
has so far helped them up very little. No.3Cleveland G.M.B. has 
not this week been sold under 35s. 6d. for prompt f.o.b. delivery, or 
3d. increase on last week, and it would be difficult to get it at that 
now, as most of the makers ask 35s. 9d. and some even 36s., and 
then will only sell small lots, as this quality is scarce. Consumers 
readily offer 35s. 6d. for delivery over September and October, 
Cleveland warrants have regained this week all they lost during 
the previous fortnight, and on Wednesday they closed at 35s. 44d. 
cash sellers. The stock continues to increase in Connal’s stores, 
the quantity held on Wednesday night being 84,943 tons, or 
7915 tons increase this month. No. 1 Cleveland pig is 
stiff at 38s., No. 2 can be obtained from one or two makers 
at 37s., and No. 4 foundry is 34s. It is satisfactory to at 
last see some movement upward in the value of grey forge 
pigs, which have been stationary in price for some weeks, 
and makers have had the greatest difficulty in getting rid of the 
little they made; but Scotland having begun to buy again, 
and the local mills and forges having restarted, they are better off, 
and have advanced their price to 32s. 9d., and in some cases 33s. per 
ton, East Coast hematite is in better request for export, but the 
deliveries to Sheffield have been much reduced, because the works 
there have had to suspend operations through lack of fuel. The 
quotation for mixed numbers is 43s. 6d. per ton, but it is possible 
to buy at less. Spanish ore is a trifle cheaper because freights 
have declined 6d. per ton, there being so many more steamers 
available owing to the colliers’ strikes in South Wales and the 
Midlands. 

The finished iron trade is dull and works continue badly employed, 
but steel manufacturers are running their establishments fully, 
though they have not booked many orders this month. The pros- 
»ects for the steel plate makers are improving, and Messrs. Bolckow, 

Yaughan, and Co. are making preparations at Eston for reopening 
their plate mills, which have been idle since the early part of last 
year. A somewhat better demand is reported for steel sleepers, 
and there is more inquiry for rails, but consumers will not pay the 
prices asked. Heavy steel rails are at £3 17s. 6d. net at works, 
Steel ship plates cannot well be had under £5 5s., less 24 per cent. 
The engineers are rather better off for work, and shipbuilders are 
able toincrease the number of their hands almost every week. 

The directors of Bolekow, Vaughan, and Co., have this 
week announced to the shareholders that having regard to the 
condition of the iron and coal trades, they consider it undesirable 
to sanction the payment of an interim dividend in respect of the 
half-year ended June 30th, and have decided to await the results of 
the year’s working. The directorsof the South Hetton Coal Com- 
pany will pay a dividend of 8 per cent. per annum. 

The dispute about the use of the ‘‘ ratchet” drill at certain of 
the Cleveland ironstone mines has led to a strike, both the men 
working such machines and their fillers having generally ceased 
operations. The men will hardly meet with the sympathy of the 
er public, for they have refused to have the dispute settled 

y arbitration, as the employers desired, and it ew 2 seem that 
they will be content with no adjustment that is not on their own 
terms. This action is likely to lead to the blowing out of some 
furnaces, which stand in need of relining, but which would have 
been — going longerif there had been no hitch. The employers 
have endeavoured to keep their mines going by getting deputies to 
act “sg machinemen and driver lads as fillers, but they refused to 
work, 

The coal trade is very animated, in fact it is brisker than it has 
been for the last three years, and coalmasters cannot meet all the 
demands made upon them. Nearly all their produce is taken up 
by their contracts, but for the little they can sell they are getting 
much larger prices than they could secure last month. Thus most 
of the steam coal that is being delivered will not bring the coal- 
owner more than 8s, 6d. per ton f.o.b., but sales of odd lots are 
reported at 15s. to 16s. per ton. So it is with coke, which is being 
supplied at 12s., and even less to most of the regular customers, 
but anyone who has to buy must now pay 16s. per ton. 
The death is announced of Mr. Mark W. Lambert, one 
of the leading members of the Northumberland coal trade. 
He was owner of the Widdrington Colliery, and largely inter- 
ested in other mines. His family have been for generations 
intimately associated with the commerce in Newcastle, and his 
father was the founder of one of the most renowned engraving 
business in the North of England. Mr. Lambert himself was 
associated with his father in this business, and for many years he 
was the directing head of the firm. Buta quarter of a century 
ago he transferred his attention to the management of the 
collieries of which he and his cousins were owners. Mr. Lambert 
was proprietor of the Vercastle Chronicle from 1851 to 1859, and he 
also was one of the founders of the Jron and Coal Trades Review. 
His printing firm was always famous for the production of maps 
and plans of railways, canals, and other public works, and during 
the railway mania of 1845, 1846, and 1847, they issued an unusually 
large number of railway surveys. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was strong in the beginning of the 
week, Scotch warrants changing hands in large quantity, and 
goin up in price to 43s, 1d. cash. Subsequently the price fell to 

2s, 8d., and there have since been fluctuations due to the varying 

hases of the coal crisis. Cleveland iron has sold from 35s. 6d. to 

. 8d. Cumberland hematite has been at 45s., and Middles- 
brough at 43s. cash. 

Prices of makers’ pig iron are in some cases 6d. to 1s. higher, as 
follows: Coltness, f.o.b. at Glasgow, No. 1, 54s. 6d.; No. 3, 
48s. 6d.; Gartsherrie, No. 1, 48s. 6d.; No. 3, 45s. 6d. ; Langloan, 
No. 1, 54s. 6d.; No. 3, 46s.; Summerlee, Nos. 1, 49s.; No. 3, 
46s,; Calder, No. 1, 49s.; No. 3, 45s. 6d.; Clyde, No. 1, 
47s.; No. 3, 43s. 6d.; Carnbroe, No. 3, 43s. 6d.; Monkland, 
No. 1, 44s.; No. 3, 43s.; Glengarnock, at Ardrossan, No. 1, 
49s.; No. 3, 45s.; Dalmellington, No. 1, 46s. 6d.; No. 3, 
44s, 6d.; Eglinton, No, 1, 45s.; No. 3, 44s.; Shotts at Leith, 
No. 1, 51s. 6d.; No. 3, 48s. 6d.; Carron at Grangemouth, 
No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 4932 tons, against 6427 in the same week of 1892. Russia 
took 700 tons, Canada 590, Holland 545, Italy 223, United States 
25, France 10, Germany 60, Belgium 95, Spain and Portugal 145, 
other countries 421, the coastwise shipments being 2118, compared 
with 2746 in the corresponding week of last year. 

Since last report five ordinary furnaces have been put out of 
blast, leaving a5 producing ordinary and special brands, 24 hema- 
tite, and 2 basic iron, total 61, compared with 75 at this time last 
year. About a dozen furnaces have been put out in the course 
of the last three weeks owing to the coal crisis, and should the 
miners insist on further advance of wages, and these be con- 
ceded by the coalmasters, the ironmasters will put out the whole of 
their furnaces and throw the coal used in them into the open market. 
In view of such a contingency the ironmasters gave notice to their 





———— 


workmen last Saturday to terminate all engagements in a fortnigh 

The demand for ig iron has been very poor since the En, 4 
coal crisis began. wt e shipments to the West of England - 
fallen off considerably, and the foreign business is very Uneatie 
factory. Whatever advance has taken place appears to be =. 
entirely to speculative transactions, founded upon the probability 
of the furnaces being extinguished for a short time. It pr 
pretty evident that iron and steel manufacturers are unable to pa. 
much higher rates for the raw material. The rise in price of a | 
is indeed leading many to consider the expediency of stoppin 
their works for a time. Such a course is almost certain to 4 
adopted, were there to be anything like a general strike of Colliers 
in the West of Scotland. 

The rise in the price of fuel is causing a good deal of incon. 
venience in the steel trade. Deliveries of coal under contracts 
have in some cases been irregular, and in the event of a strike the 
coalmasters would be under no obligation to continue supplies, 
The great bulk of the work on hand was taken at prices which 
barely left any margin of profit, and a substantial increase in costs 
would, therefore, be a serious matter for the manufacturer, 

There is more animation in the finished iron trade, but it js 
doubtful whether the demand will continue long under the 

ressure of advanced prices. The current rates are ds. per ton 

igher than those prevailing a fortnight ago. Makers quote the 
lowest grade of common bars £5 5s.; second grade, £5 10s,: 
highest grade, £5 12s. 6d.; best bars ranging up to £6 2s. 6d, all 
less the usual 5 per cent. discount. ; 

Some of the sheetmakers are not quite satisfied with the 
advance of 2s. 6d. per ton in prices, because it does not cover their 
extra costs under the item of fuel. It is expected, therefore, that 
a further increase will shortly be quoted on the advanced prices 
given in this correspondence last week. 

The makers of tube strips held a meeting a few days ago in 
Glasgow to consider their position, and it is understood that they 
find it necessary to charge higher prices. The demand has recently 
been steadily improving, and there seems to be a prospect of good 
business for a considerable time to come. 

The steel nail trade is extremely busy, and some of the makers 
have been obliged to extend their plant in order to meet the 
increasing business, 

There was shipped from Glasgow in the past week locomotives to 
the value of £3700; sewing machines, £12, ; machinery 
£11,000; steel goods, £6200, and miscellaneous iron goods, 
£36,130. ; 

The coal market continues in a very unsettled state. Business 
is altogether confined to prompt transactions, neither buyer nor 
seller being inclined to undertake forward engagements. On this 
account the business done is not nearly so large as might have 
been expected during stoppages like those of the Midlands and 
South Wales. The supply of coals in the re of this week 
was comparatively large in the West of Scotland, and prices were 
somewhat easier than towards the close of last week. 
cases of urgency a 
great bulk of the trade 


é In special 
srices were asked for small lots, but the 
as been done much below these rates, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THANKS to very energetic action on the part of the authorities, 
the two sections of colliers have been kept tolerably well from 
maltreating one another, The Dowlais colliers last week agreed to 
go to work, and told the manager, Mr. Martin, that if the hauliers 
refused they would do the work themselves. This led to a great 
deal of threatening, and it was only by augmenting the police force 
and bringing a body of soldiers into the district that the Dowlais 
men were kept from the assaults of the strikers. The fear of an 
attack from the Rhondda men bad similar influence upon the men 
at Plymouth and Cyfarthfa, and there again the influence of the 
military and police has been of good service. Some little time may 
be expected to pass before the whole of the collieries are in full 
work, and there are fears that when the colliers do all fall in, trade, 
which has been driven off, will have, as one manager expressed it, 
to be coaxed back again, Another week's idleness would, I am 
assured, have told adversely for six months again. 

Cardiff ports again figured last week for a miserable total. On 
Saturday there were a few cargoes sent away from the East and 
West Bute Docks, and Penarth, but an idea of the general run 
may be given from the entries from Penarth. There were four 
clearances, the largest only 800 tons, and one of the four was 
patent fuel. During the disorganisation of trade it was seriously 
suggested to close the offices at the docks, and though this has not 
been done, I have during the present week come across some of the 
og and large numbers of clerks, who have wisely taken 

oliday. Even ‘‘ Mabon” himself has been an absentee from the 
colliers’ meeting, acting, I have no doubt, on the advice to let the 
men come around to a common-sense course of action “ of their 
own accord,” The result of idleness at Cardiff ports has been a 
good deal more business at Swansea. An increase of 15,000 tons is 
reported as compared with the corresponding week of last year, 
and in respect of coal the record was beaten. The coal total 
— were 36,000 tons, and patent fuel amounted to 10,000 tons. 
t may be of interest to learn, on special occasions like this, who 
the various customers were. In coal France took over 10,000 tons, 
the United States 3477, Italy 4459 tons; Holland, Germany, 
Turkey, Morocco, small cargoes ; and 10,000 tons to home ports. 
In patent fuel France took 720 tons, Spain 1900, Italy over 
5000 tons, Algiers 1000, and Turkey 1800 tons. 

Though Swansea has shown a much more active condition than 
any other part of the district, there is by no means a settled belief 
in a permanence, and unless collieries are worked without a hitch, 
so as to keep up supplies, many of the industries will be stopped 
for want of coal. Last week there was a fair make of steel bar in 
the Cyfarthfa and Dowlais district, and this in the face of a 
lessened make of pig, one furnace at Cyfarthfa having been 
actually blown out, ar one damped down in the Dowlais district. 
The make, too, of tin-plate was large in the Swansea district, 
64,070 boxes having been received from the works. Shipments cf 
plates were not large, the total reached being only 58,539 boxes. 

Quotations this week, both in iron and steel and in coal, must le 
considered out of the market. Very little if any forward bookings 
are reported, as there is no reliance upon the semi-tranquil con- 
dition becoming more settled, or again taking an awkward turn. 
Without the resumption of full work at the collieries, coke, patent 
fuel, as well as iron and steel and tin-plate, would suffer paralysis. 
There is a proposal to hold a meeting of the various colliers’ asso- 
ciations at Cardiff on Saturday, and endeavour to bring about a 
peaceful settlement. : 

In a run through the coal fields of North Wales I have met with 
a very stagnant condition of things, and the wonder isexpressed that 
this has not told upon the various railways. That it will, unless 
the Federationists and coalowners come to terms, is certain. | 
hear that offers of compromise are being made, but up to the date 
of my dispatch have not been accepted. 

On Monday two cargoes of Scotch coal came into Cardiff. 

On ’Change little was doing mid-week, but the situation was 
regarded as improving. Ebbw Vale men are working steadily. 
Cyfarthfa men are about resuming. : 

The inquiry into the railway accident on the Taff Vale Railway 
has contol in the evidence being accepted that it was through an 
accident occurring to the Taff Vale locomotive. Both the driver 
and fireman heard a ‘‘ knock,” and the impression is that at that 
time the accident took place, throwing the Cambrian coaches off 
the line. Had the locomotive first gone, instead of remaining cn 
the rails, the result would have been appalling. 

Total shipments at Barry Dock last week were 12,915 tons, shov- 
ing from one port alone fully 70,000 tons decrease. Newport tot! 
about an average. A goods accident took place this week on 
the Taff Vale line. 
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NOTES FROM GERMANY. 
(From owr own Correspondent.) 

Over here the iron market is still languid, with 
only a very slight indication of improvement in 
the demand here and there, An inquiry for 
3000 to 6000 t. of steel rails has been coming in 
from Japan, and there is a somewhat better 
feeling noticeable in the railway and engineering 
department. Pig iron shows no change upon the 
week, prices as well as demand remaining 
extremely unsatisfactory. There is a heavy 
accumulation in makers’ yards, in spite of 
restricted output, which naturally leads to a 

reat weakness in quotations, 

On foreign account next to no business is done. 
If possible, export trade becomes still worse, 
because the Russian tariff prevents German iron- 
masters from sending their articles to Russia. In 
1892 no less than 44,000 t. manufactured iron 
have been sold to Russia, of which 777 t. were 
iron castings, 1161 t. rails, 4596 t. angles, 6073 t. 
plates ani sheets, 8696 t. iron manufactured 
g¢ ds, and 2155 t. bars. 

The Silesian iron business is weak, as before. 
Prices are still very low, and the demand is 
exceptionally small. There is no export trade 
doing at present, The orders coming in for home 
requirements are sufficient to keep the works in 
wretty regular activity for at least some weeks, 
a still the reserve generally practised on the 
part of buyers is disagreeably felt. The steel- 
works continue weakly employed, while the 
foundries are, on an average, rather well supplied 
with new work, The same may be told of the 
wire mills, 

In Austria - Hungary business on the iron 
market has developed rather satisfactory during 
the week now past, From Russia a fair amount 
of inquiries has been coming in, but no orders of 
importance have been placed as yet. With 
regard to prices, German competition is prevent- 
ing even the slightest advance. Pig iron is in 
poor request, Concerning the activity in the 
building and engineering line, nothing can be 
added to the reports of previous weeks. Gene- 
rally speaking, the situation of the French iron 
market is a tolerably good one, most of the 
works being in — though not very lively, 
employment. Orders of some importance for 
teilges and waterworks, which have recently 
been given out, have led to a somewhat firmer 
tendency in prices, so that makers have even ven- 
tured a slight advance in cases where small lots 
for immediate delivery were required. 

A quiet tone still characterises the Belgian iron 
trade, but the market, generally speaking, is 
rather steady, and there are prospects of some 
slight improvement in demand. At a tendering 
for railway carriages on the 9th instant, German 
offers have been under-quoted by the Belgian 
works. For 546 load wagons the Germans asked 
M. 1550 free at works, while the Belgians offered 
200 wagons at M. 1474, and 198 wagons at M. 1534 
free Herbesthal ; 270 load wagons, with brake. 
were being offered by Belgian firms at M. 1859 
and M. 1944, German works asking M. 2000. 
Regarding the condition of the Belgian coal 
market, there is not muchlife stirring now. Some 
sorts are firm in quotation and brisk of sale, while 
for others little inquiry is being experienced. 
Prices are, for small coal, at from 6°50f. to 
7'75f. p.t.; steam coal, 9°75f.; house coal, 14f. p.t. 
In the Mons district 9°50f. p.t. is paid for pit coal, 
while coke has been sold at 11f. to 1100f. p.t. 
Belgian business in coal and coke during the first 
two quarters of the present year was as under :— 





Coal. Coke. 

1893, 1892, 1893, 1892, 
Import from Tons. Tons. Tons. Tons. 
Germany .. 274,904 .. 225,523 .. 116,701 .. 92,844 
Englan -» 164,132 .. 218,922 .. — we 101 
France.. .. 185,181 .. 162,514 .. 2,651 .. 1,400 
Low countries 40,529 .. 103,666 .. 846 .. 415 
Other countries 12... 6. oe 23 








664,848 710,691 120,198 94,783 


Coal, Coke. 
1893. 1892, 1893. 1892, 
Export to Tons. Tons. Tons, Tons. 
Germany .. 98,733 .. 68,121 .. 79,900 .. 64,770 
England .. 44,884 .. 30,350.. — -_ = 


Chili .. .. 15,950... 7,160.. — . 
France .. 1,579,822 ., 1,672,282... 252,270 .. 285,486 
Luxemburg 109,763 .. 82,897 .. 110,480 .. 115,520 
my «ss lh UM os a. = 
Low countries 80,152 .. 75,451 .. 9,688 .. 5,504 
Other countries69,734 .. 41,813 .. 5,524... 2,430 





2,000,859 1,983,724 457,902 473,660 

Export in artificial coal amounted to 230,543 t. 

in 1893, whilst during the same period in 1892 it 
was 147,586 t. only. 
* This week again the Rhenish-Westphalian iron 
market shows very little animation; pig iron 
being but irregularly inquired for, while prices 
are dep and inclined to move downward. 
Contrary to what was expected some weeks ago, 
the malleable iron business has not changed for 
the better, but is still in the same languid condi- 
tion that has been so long reported. The slight 
improvements noticeable here and there have 
only been of a passing nature, and there is now 
very little business transacted in that department. 
Bars are in irregular request at rather fluctuating 
prices ; girders, too, are less lively inquired for 
now than they have been for some time, and the 
prices got are ridiculously low. Hoops are now 
enjoying a somewhat better demand, a reduction 
in price having finally been agreed to. Some of 
the plate mills are rather satisfactorily engaged 
just at F ey while others are almost standing 
idle, uch the same can be told of the sheet 
_— ; Hy the Rhein and hae anf = the mills 
are kept going quite regularly, but from all parts 
— are heard about the eanthdations 
condition of prices. Every attempt at higher 
quotations has hitherto proved a failure, and so 
makers will have to wait until a general improve- 
ment sets in, The business in drawn wire appears 
to be slightly improving. At the wagon factories 
quite a satisfactory activity has been maintained, 
on account of some orders lately received ; there 
is some rumour about new orders likely to be 
secured, one for 46 nger and 146 freight cars 
for the Magdeburg ilway Administration, 

The output of the Saar mines is reported to 
have increased from 450,920 t. coal in June, to 
484,072 t. in July ; consumption of coal rose from 
432,260 t. in June, to 462,305 t.in July. Com- 

to July last year, production has decreased 
2,410 t., while consumption is less by 59,257 t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 15th, 1893. 

THE iron trade of the United States is in a 
depressed condition, and but little business is 
being done from week to week. In Western 
Pennsylvania the wages question is rot yet 
adjusted. In the Mahoning and Shenango 
Valleys the blast furnacemen are_ reduced 15 to 
20 Ly cent. A like reduction will probably be 
made in other localities, In Chicago and the far 
north-west a fair amount of work is done, because 
of the activity in agricultural channels. The 
stove works are about to resume, and this will 

robably be a source of heavy demand for No, 2 
iron in September. The manufacturers of agri- 
cultural impiements and machinery have a good 
supply of work on hand. There is no improve- 
ment in wire nails, barbed wire, nor bar iron. 

A better feeling prevails owing to the heavy 
arrivals of gold, amounting to 15,000,000 dols. 
Currency is extremely scarce. The country 
awaits the action of Congress upon financial 
questions. The silver party is very strong and 

etermined, and it looks as though a compromise 
would be forced before the repeal of the Sherman 
Law can be brought about. 

In all industrial directions there is depression, 
and a good deal of anxiety. Prices are low, 
stocks are declining, consumers are unwilling to 
buy raw material or turn out more goods than 
are covered by incoming orders. 








LAUNCHES AND TRIAL TRIPS. 


The steam hopper barge No, 22, recently con- 
structed by Messrs, Wm. Simons and Co., Ren- 
frew, for the Clyde Trustees, underwent its speed 
trials on Friday last with, we are informed, most 
satisfactory results. The mean speed obtained 
on two runs between the Cloch and Cumbrae 
Lights—a total distance of 27} knots—was fully 
11 knots. This speed was made with a load of 
1220 tons of dredgings on board, and is consider- 
ably in excess of the contract. 

Messrs. Yarrow and Co. have launched H.M.S. 
Havock from their works at Poplar. This vessel 
is the first of the new type of ——— boat 
destroyer being constructed for the Admiralty, 
and from which an exceptionally high speed is 
— She is 180ft. in length, and will have 
a displacement of about 220 tons. 











THE RAILWAYS OF THE SOUTH 
AFRICAN REPUBLIC. * 
By T. L. W. STEINMETZ. 

THE South African Republic nowhere touches 
the sea, and it was therefore impossible to make 
a railway communication to the ocean over the 
national territory only. To avoid passing through 
the British colonies of the Cape and Natal, the 
railway system was joined to a line across the 
Portuguese dominion to Lourengo-Marques. At 
the same time the discoveries of gold gave a great 
impetus to railway construction in the British 
colonies, and the Cape Colony succeeded in 
obtaining a line to pm of nn Other lines 
are also contemplated, and these will give three 
railway systems in connection with seaports, viz., 
to Port Elizabeth, 1168 kiloms.; to Port Natal, 
780 kiloms.; and to Lourengo- Marques, 560 
kiloms, Whether these undertakings will be 
profitable time must show. 

On the Natal line the ruling gradient is 1 in 30, 
with curves of 100 metres—5 chains—minimum 
radius. On the Lourengo-Marques these are 
lin 50 and 150 metres—74 chains—respectively. 
Although this line leads to a better harbour than 
either Port Elizabeth or Port Natal, it has the 
drawback that its terminal port is under 
Portuguese influence, a disadvantage which will 
be readily understood by those who know the 
difference between British and Portuguese 
colonies, The section of the line on Portuguese 
territory, about 88 kiloms. in length, runs through 
low and unhealthy swamps, but from the frontier 
the road rises till at 210 kiloms. the height of 
1475 metres is reached. On the high veldt it 
rises to 2000 metres above the sea, to fall again 
to 1500 metres, about 320 kiloms., and reaches 
Pretoria at 4/2 kiloms, from the frontier, 
or 560 kiloms, — 348 miles — from the coast. 
Besides smaller culverts, the track passes over one 
bridge with seven openings of 30 metres—98ft.— 
at the Komatie river, one over the Cape river of 
three openings of 30 metres, and over nine 
bridges of 20 metres, four of 15 metres, nineteen 
of 10 metres, and twenty-four of 5 metres span, 
across smaller rivers and watercourses. Of tunnels 
or heavy cuttings there are none. As no maps 
or surveys whatever of the ground existed, the 
line had to surveyed and levelled over a width of 
1000 metres—1093 yards—before the definitive 
location was decided on, which was laid down 
first in these plans, and then staked down on the 
ground. The prices paid for labour were: for 
earth 1s. 6d. to 1s, 8d., for soft rock 2s, 6d. to 3s., 
and for rock 6s. to 8s. per cubic metre loaded on 
trucks. With 25 kilos. dynamite, from 100 to 
300 cubic metres of granite could be blasted, 
but very large masses of rock were not met 
with. Masonry, mostly granite rubble in cement 
mortar, was paid for at the rate of £4 10s, 
to £3, The steel track lies partly on steel, partly 
on teak sleepers on coarse stone ballast. The 
engines, with three-coupled wheels, weigh 40 
tons. 








Rancoon WaTER SuppLy.—It is proposed to 
embark upon avery large scheme of water supply 
for Rangoon. The present wants of the town are 
to be met by a plan which will cost about seven 
lakhs in execution ; but this is to serve only till 
1897. By that time, the Zndian Engineer says, a 
larger scheme, entailing the expenditure of nearly 
fourteen lakhs, will be completed. Even then the 
water will be unfiltered and the catchment area 
will not be conserved ; and to effect these two 
important improvements fifteen lakhs more will 
be wanted. There is no doubt that a pure water 
supply is a great desideratum, though, with an 
annual charge of three lakhs to meet, the cheery 
Burman will probably find considerable difficulty 
in seeing all its advantages. 


* “ Proceedings,” Institution of Civil Engineers, 
vol. cxiii. 








THE PATENT JOURNAL. 
Condensed from “ age Oficial Journal of 
‘atents.” 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


9th August, 1893, 


15,220. Knire Biape, J. E. Evans-Jackson.—(R. J. 
Christy, R. H. Rice, and L. H. Cress, United States.) 

15,221. Drarn Pipes, C. Rowland, London. 

15,222. Baty Cuan for Cycies, W. H. Bailey, H. B. 
Newbold, and J. H. Brindle, Manchester. 

15,223. NAPHTHYLAMENE SuLpHo Acips, H. E. New- 
ton.—{Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

15,224. Cover for the Air Tubes of Tires, P. de Laet, 

ondon. 

15,225. Car Coupiines, O. Fiohr, London. 

7, Brick and other Kitns, W. and J. Oakes, 

ndon. 

15,227. AERATED BEVERAGE, H. T. Weston, London. 

15,228. Hotper for Lamp, &c., GLopes, W. Holbourn, 
London. 

15,229. UNrER-GARMENTS for Women, L. L. Stauder, 
London. 

15,230. Tires for Cycues, J. G. A. Kitchen, London. 

15,231. ELecrric Arc Lamps, A. J. Boult.—(A. Bureau, 
Belgium.) 

15,232. Pipes or Tunes, R. Kieserling, London. 

15,233. Waver WHEEL, A. W. Berry, London. 

15,234. Wueets for Licut VEHICLES, A. Nucien, 
London. 

15,235. Opraintnc Motive Power, J. Y. Johnson.— 
(W. Chaumet, France.) 

15,236. Supptyinc Air to Furnaces, D. B. Morison, 
London, 

10th August, 1893. 


15,237. Lock Tap for Casks, E. D. Fagan, Dublin. 

15,238. Toy or Game, G. H. Wildsmith, Leeds. 

15,239. Botries, &c., J. C. Leech, London. 

15,240. Rees or Spoois, H. E. Wollmer, Manchester. 

15,241. Hancers, &c., for SuarrinG, F. L. Croft, 
Bradford. 

15,242. MecuanicaL Toys, B. O'Reilly and J. H. Easter- 
brook, Sheffield. 

15,243. Tires, W. G. Nelson, jun., Glasgow. 

15,244. Brakes for VeLocipepes, B. J. Belsher, Bir- 
mingham. 

15,245. Conveyinc SEA-waTER into TrpaL RIvERs, 
A. E. Muirhead, Glasgow. 

15,246. APPLICATION of MoTIVE Power to TURBINES, 
H. Hobson, Stockton-on-Tees. 

15,247. Dryine Ras, J. Illingworth, Halifax. 

15,248. Joints for Evectric Liout Firtines, E. A. 
Claremont, Manchester. 

15,249. VaLves and Taps, J. Parker, Preston. 

15,250. Saint Waistcoat, W. B. McKean, Hertford. 

15,251. Drivinc Bicycies, G. and G. Slater, jun., 
London. 

15,252. Workinc TALKING Macuives, W. H. McLaugh- 
lin, Lancashire. 

15,253. Stopper for Casks, E. W. Brock and R. Pope, 
Bristol. 

15,254. Fastener for Stups, &c., T. J. Hoskin, 


London. 

15,256. Lockinc FasTENING, The Co-operative Padlock 
Society, Limited, and E. Marston, London. 

15,257. Gatvanic Batteries, 8. Marcus, London. 

15,258. SELF-RELEASING APPLIANCE for StaBLE HALTER 
Cuarns, W. F. R. Buck, London. 

9. Soap, J. Trabert, London. 

,260. Fasteninos for Cravats, J. Wetter.—(0. Baud- 
nitz and Max Enderlein, Germany.) 

15,261. JomnTLess Tues, E. Martin, London. 

15,262. Catcrnino Kins, C. Cochrane, London. 

15,268. Protective Coatines of Iron, J. W. Swan, 








don. 
15,264. PxLatinc MetTaLiic Surraces, P. Marino, 
mdon. 
15,265. RoLttinc Wire Rops, J. Parry, London. 
15,266. Mup Guarps for VeLocipepes, A. F. Bird, 
. V. Pugh, J. V. Pugh, and J. W. Schofield, 
London. 
15,267. ENvE.opss, 8. Pincoffs, London. 
15,268. ReGIsTERING Apparatus, J. C. Shoup, London. 
15,269. AMIDO-NAPHTHOLSULPHO Acips, H. E. Newton. 
(The Farbentabriken vormals Friedrich Bayer and 
Co., Germany.) 
15,270. SMALL-aRMs, H. R. 8. Maitland, London. 
15,271. Sarety Pin or Broocn Pin, G. W. Rohde, 
London. 
15,272. Puriryine Air, W. 8. Simpson, London. 
sg poe Layinc Fireproor and other FLoors, H. Hood, 
mdon. 
15,274. Pires or Tubes, R. Kieserling, London. 
15,275. Connections for Casks, &c., A. B. Jackson, 
London. 
15,276. CoIN-FREED APPARATUS, A. J. Boult.—(Société 
I. Levy and Co., France.) 
15,277. Lastinc Pincers for Bouts and Sxogs, J. T. 
Mawbey, London. 
15,278. BoTtrLe-cLosinc Devices, M. Lietha and M. 
Weber, Liverpool. 
15,279. Curr Protectors, J. 8. Slater, London. 
15,280. Zinc Puiates, R. 8. Clouston and B. C. le 
Moussu, London. 
15,281. PARABOLIC ReF.ectors, W. S. Rawson, London. 
15,282. SHeEep Cuiprers, G. W. Horne, London. 


llth August, 1893. 


15,288. Screw Wrencu or Spanner, C. H. Wynn, 
Birmingham. 

15,284. Sarery Device for Exvectric Fuses, D. F. 
Adamson, London. 

15,285. SuspenpInG Stop Morion in Looms, J. Yates 
and J. Pye, Bolton. 

15,286. UmBRELLAs, F, Smith, Manchester. 

15,287. Hyprautic BrusHes, T. Brayshaw, Man- 
chester. 

15,288. Screw Eyegs, C. E. Harris, Birmingham. 

15,289. SpecTac.e Casgs, W. C. Jones, Chester. 

15,290. WasHine Macuines, 8. F. Hocking, Liverpool. 

15,291. Cranes, J. Taylor, Liverpool. 

15,292. Tree, A. and W. A. Adams, Nottingham. 

15,293. OpENninG Corton or other Fipres, A. Hitchon, 
Accrington. 

15,294. Raisinc and LowERING Gear for FIRE-ESCAPES, 
C. T. Crowden, Northampton. 

15,295. FLusH Cisterns, H. James and G. Robinson, 
Sheffield. 

15,296. Feepinc Apraratus for Furnaces, W. Smith, 
Glasgow. 

15,297. SUGAR-CANE SHREDDING MacuInNery, W. Smith. 
—(H. Kidd, New South Wales. 

15,298. SuGaR-CcaANE MacHINERY, W. Smith.—(H. Kidd, 
New South Wales.) 

15,299. Coat EconoMIseR, F. W. Killingbeck, H. L. 
Parkinson, and H. Burton, Warrington. 

15,300. SetrLinc Apparatus for SUGAR-CANE JUICE, 
W. Smith.—(H. Kidd, New South Wales.) 

15,301. Feepinc SuGaR-caNe to CrusHinG MILLS, W. 
Smith.—(H. Kidd, New South Wales.) 

15,302. WasTE WASHING MacHINE Empuler, J. Dykes, 


jury. 

15,308. WrencH Hammers, F, C. Lucas, Guernsey. 

15,804. TREATING SuGaR-caNEs, W. Smith.—(H. Kidd, 
New South Wales.) 

15,305. BriquetTes, R. Middleton, Leeds. 

15,306. VENTILATING AppaRaTus, H. H. Cribb and 

. J. Hooke, Leeds. 

15,307. GamME or Puzzie, W. Edwards and H. Mason, 
London. 

15,808. Horseman's FatiavE Cusnion, A. Frentzel, 

Manchester. 






15,309. Drittinc Exercises and Gymnastics, W. 
Powell, Liverpool. 

15,310. Stoves, A. Ludolphi, London. 

15,311. Wueets, H. Beswick, Manchester. 

15,312. Letter and Bitt Fives, W. Brampton, Bir- 
mingham. 

15,313. PREVENTING SEA-SICKNESS, M. Runkel, London. 

15,814. BLotrina Paps, A. J. Boult.—(/. H. Russell, 
United States.) 

15,315. Fasteninos for Hatcu Coverines, C. D. Dox- 
ford, London. 

15,316. SappLEs for Bicycies, P. McDonald and G. E. 
Rigby, Manchester. 

15,317. TREATMENT of Harr, G. Lichtenfeld, London. 

15,318. Stoprinc the InrusH of WaTeER into VessELs 
after CoLision, J. E. Gowen, London. 

15,319. Compasses, E. E. Wigzell, London. 

15,320. Tires, J. B. Smith, London. 

15,321. KEEPER to Wuips, W.S., E. R., and A. C. Upton, 
London. 

15,322. TELEPHONIC INSTRUMENTS, A. T. Collier, St. 
Albans 


15,323. ADVERTISING PostaL Sueets, C. A. Rul, 
London. 

15,324. Putteys, J. Hewett, London. : 

15,325. Winpow Fastener, C. A. McCombie, London. 

15,326. Fast Cotovrs, O. Imray.—(Tre Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

15,827. Para-ETHOXY and PARA-METHOXY-PHENYL- 
SUCCINIMIDES, O. Imray.—(The Farbirerke cormals 
Meister, Lucius, and Briining, Germany.) 

15,328. lopopERIVATIVEs of the SuccrNIMIDE, O. Imray. 
(The Farbuerke cormals Meister, Lucius, and Bruning, 
Germany.) 

15,329. Notiryinc the Presence of Dense Gases, E. 
Hardy, London. 

15,330. WHEELS and PuLueys, R. Hudson, London. 

15,331. Makino Cuain, J. Tibbitts and A. W. Turner, 


Birmingham. 

15,332. Parer Pup, W. H. Coldwell, London. 

15,333. Pitep Carpets and Fasrics, F. B. Faweett, 
London. 

15,334. Jomnts for Pires, E. Chrisfield, Milton-next- 
Sittingbourne. 


15,335. Ripinc Sappies, F. W. Hemming, London. 

15,336. Tires, Pierre de Préneuf, London. 

15,337. Evectric Arc Lamps, E. D. Tresel, London. 

15,338. Cases for ELectric BELL Mecuanism, L. Bour- 
geois, London. 

15,339. CLosinc Borrtxes, &c., A. Tschurtschenthaler, 
London. 

15,340. WHEEL Tires, E. Hélie, London. 

15,341. ORNAMENTING Gass, A. A., 8S. A., and W. T. 
Gibbs, London. 

15,342. Toy Stream Encrnes, C. W. Keighley, London. 

15,343. ATTACHING ELEcTRIC Lamps to Posts, W. Osen- 
berg, London. 

15,344. Stage Contrivances, M. Hermanu, London. 

15,845. CHary Wueers of Cycies, A. W. Chibnall, 

ndon. 

15,346. Tires, J. H. Graham, London. 

15,347. Spanners, C. Adair, London. 

15,348. Drain Pipes, J. Dandy, London. 

15,349. WATER-WASTE PREVENTERS, C. E. Anderson, 
London. 








12th August, 1893. 


15,350. Gas Enoines, E. L. Burne, London. 

15,351. Burninc HyprRocarBons as Fve., T. Burrows, 
London. 

15,352. Cutrinc and PuLpinc Turnips, W. Wilson, 
Manchester. 

15,353. Hor HeartH with Frenper, W. Robinson, 
London. 

15,354. RecuLatine Tie-cuip, A. Lesser, Guildford. 

15,355. Execrric Battery, H. 8. Pyne and R. Thomp- 
son, Chester. 

15,356. Sream iursines, H. W. Houlden, Doncaster. 

7. Printine Fasrics, J. F. Coates, Manchester. 

Recovery of Fume in GALVANISING METALS, 

Skaife, London. 

15,359. TRAVELLING CRANES, A. R. Bellamy, Man- 
chester. 

15,360. FEED-wATER Heaters, R. W. B. Sanderson and 
J. Chapman, Manchester. 

15,361. KnitTING MacHINEs, J. Higham, Manchester. 

15,362. Wincues, J. Jones, Glasgow. 

15,363. Boots or SHogs, H. H. Hosack and G. A. 
Harrison, Liverpool. 

15,364. Skips, &c., W. Williams, Manchester. 

15,365. Decoratinc CERAMIC-wARE, H. Bourne and 
T. Garner, Longport. 

15,366. Heatinc Apparatus, G. A. J., G. A., and G.G. 
Schott, Bradford. 

15,367. Wiepow Frames and Sasues, J. Clayton, 
Burnley. 

15,368. Stencu Trap, I. Barnsley, Sheffield. 

15,369. ExTrRactinc CHIMNEY CowLs, T. Whitehead, 
Liverpool. 

15,370. Macuines for WasHING MINERALS, F. H. 
Brooke, Sheffield. 

15,371. Tok Cures for VeLocirepes, E. Tilston, Man- 
chester. 

15,372. Booksinp1NG, T. Carter, Manchester. 

15,873. ELecrric Licut Fixtures, F. W. Davenport, 
United States. 

15,374. CANDLE Lamps, J. W. Madeley and W. Snel- 
grove, Birmingham. 

15,375. Gas Enoines, B. and A. Danner, London. 

15,376. FEED MecHANISM for Macuine Tooxs, W. M. 
Angas, London. 

15,377. Securinc SteaM BoiLer Tuses, W. M. Angas, 
London. 

15,378. Tires, L. David, London. 

15,379. Nats, J. Thornhill, Gainsborough. 

15,380. Sream GENERATORS, J. Y. Johnson.—(J. P. 
Serve, France.) 

15,881. Locomotive Enoines, J. Y. Johnson.—(J. P. 
Serve, France.) 

15,382. Tires, G. Royle, London. 

15,383. INGREDIENTS for PHoTOGRAPHIC ImAGEs, O. 
Hellstern, London. 

15,884. Makinc Giazep Bricks, &c., J. W. Martin, 
London. 

15,385. Cootinc Steam Boers, H. Mellon and J. J. 
Coulson, London. 

15,386. Licutinc Spirit Lamps, B. Dowdeswell, Bir- 
mingham. 

15,387. Imace Fryper for Lenses, R. C. Bodkin, 
London. 

15,388. HorsesHors, J. W. Minton and F. Easom, 
London. 

15,389. TorPepogs, L. Epstein, London. 

15,390. BREECH - LOADING BoLt-cGuns, P. Mauser, 
London. 

15,391. ARTIFICIAL FeaTHERS, A. J. Boult.—(4. Lalove, 









15,392. Pens, F. H. Batters, Liverpool. 

15,393. Gus Luck with Breecu-siock, P. Bischop, 
London. 

15,394. ENVELOPE for PNeumatic Tires, A. Lemarchant, 
London. 

15,395. TRIPLE-EXPANSION ENGINES, J. Musgrave and 
G. Dixon, London. 

15,396. MaNnuracTURE of CHLORATE of PotasH, F. 
Hurter, London. 

15,397. SHint and WrisT-BaND Stups, F. J. Money, 


ndon. 

15,308. New ComBINATION CaBINET, W. H. Brand, 
ondon. 

15,399. MANUFACTURE of CARDBOARD, &c., A. Ruffin, 

ndon. 

15,400. CoIN-FREED PHOTOGRAPHIC APPARATUS, P. E. 
Mallet, London. 

15,401. Domestic WasHinc Boarp, W. H. Hill, 
London. 

15,402. Fastener for UmBrewas, &c., T. F. Smith, 
London. 

15,403. Manuracture of Cuarns, O. Klatte, London. 

15,404. PREPARATION of a New Acip, Dr. G. Tobias, 
London. 

15,405. Vatve GEAR for Gas Enornes, F. J. Fryer, 





London. 








206 


THE ENGINEER 





Ava. 25, 1893. 








15,406. “Cot-ovr” for Evscrric Lamps, W. H. 
Akester and The Akester Electric Syndicate, Ld., 
London. 

15,407. Apparatus for Cuess, W. Stranders and J. E. 
Hulbert, London. 

15,408. Rartway Sionacurnc Apparatus, J. C. Kaye, 
London. 


14th August, 1893. 

15,409. Improvep Evtecrric Swircues, B. G. Smith, 
Halifax. 

15,410. Macuines for Movipinc, L. Edworthy, 
Canada 

15,411. Tareap Winpinc Macuinery, J. and M. H. 
White. Glasgow. 

15,412. Sovrrarres, Dress Srvups, &c., J. E. Burley, 
Birmingham. 

15,413. Wire Sacxrncs for Bepsteaps, W. Waterhouse 
and T. W. Biantern, Birmingham. 

15,414. Vatves of Batt Cocks, &c, H. Ward, 
Glasgow. 

15,415. PLaquers for Eve-ciasses, W. Barr, jun., and 
D. McKay, Glasgow. 

15,416. Vatves for Pumps, H. B. and J. 8S. Watson, 
Newcastle-on-Tyne. 

15,417. Cuairs, C. H. Biss, Birkenhead. 

15,418. Fire Hyprant, J. Saward, London. 

15,419. Toe Cups for CycLte Pepats, C. E. Skinner, 
Birmingham. , 

15,420. WaTeRinG Roaps, F. J. Shaw and H. 8. Walker, 
Manchester. 

15,421. Cur for Vecocipepes, C. E. Skinner, Birming- 
ham. 

15.422. Se._r-inkinc Hanp-stamps, T. Brown, Bourne- 
mouth. 

15,423. Bicycte Bott Wueret Lock, J. Gibbens, 
Wolverhampton. 

15,424. Manuracture of Sutpnur, F. J. R. Carulla, 
Derby. 

15,425. Cueeks or Meratumw Gorr Civss, G. Nicoll, 
Sheffield. 

15,426. Revotvine Carpine Enoryes, F. Rosskothen, 
Manchester. 

15,427. Securinc Tires to Rims, W. Rockliffe, New- 
castle-on-Tyne. 

15,428. Drivine for Secr-acrorn Muves, E. Taylor and 
J. Robinson, Oldham. 

15,429. BorrLe Sroprers, F. H. Williamson, Notting- 
ham. 

15,430. BortLe Sroprers, F. H. Williamson, Notting- 
ham. 

15,431. Looms for WeavinG, J. Poyser, London. 

15,432. Vaporisinc Oi, R. H. and W. H. Laird, 
London. 

15,433. Bett Putters, M. B. Lloyd, London. 

15,434. ConpEeNsep MILK Preparations, H. B. Briggs, 
London. 

15,435. ConDENSED MiLK Preparations, H. B. Briggs, 
London. 

15,436. AveuR Bits, A. L. Adams, London. 

15,437. AucuR Bits, A. L. Adams, London. 

15,438. Mask for ADMINISTERING Narcotics, W. Vajna, 
London. 

15,439. Fans, J. Trabert, London. 

15,449. STEaMsuHips, F. C. Wort, London. 

15,441. Designs on Guass, M. Rosenthal and R. Walter, 
London. 

15,442. Evevaror Sarety CasLe-crip, W. J. Brewer, 
London. 

15,443. Drivinc Fryers for Makino Twine, J. Guod, 
London. 

15,444. Propvction of Acips, 8. Pitt.—(Z. Cassella and 









Co., Germany.) 

15,445. Dust Rooms in Fiovr Miutis, L. Turner, 
London. 

15,446. SyvpHon Test Box for Gas Mauns, A. Bouvier, 
London. 

15,447. Row1ne Device, J. Schmidlin, London. 

15,448. Trunks and TraveELiinc Baas, J. Kerman, 
London. 

15,449. SuspenpeED Wixpows, G. C. Dymond. — (C. 
Koenemann, Germany 

15,450. Recutation of Ctocks, A. Franke, London. 

15,451. Hawxp Pianes for CaRreNTERS, J. Dawson, 
London. 

15,452. Butros, B. A. Hjorth, F. H. Getzmann, and 
G. A. Vassberg, London. 

15,453. Propvucinc Harp Svusstances, F. Chaplet, 
London. 
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15,454. Preparinc Non-voLaTiLe Mertazs, W. Mills, 
London. 

15,455. Pump for Propvcinc Low Exuavstion, J. J. 
Thomson, Cambridge. 

15,456. CanDLestick, R. and H. Whitehouse, Notting- 
ham. 

15,457. ATTACHMENT for Winpow Corps, H. Wardingley 
and W. M. Cooke, Sheffield. 

15,458. Boots and SHoes for Cycuists, &c., C. Laight, 
Warwick. 

15,459. Device for TRaNsMITTING the Reaprnos of Locs 
to the Brince of Suips, G. T. Whish and J. H. Amour, 
Glasgow. 

15,460. Ramway Cxairs, B. Taylor and J. F. Mac- 
donald, Glasgow. 

15,461. Device for Use as a Book Rest, J. H. Pritchard, 
Derby. 

15,462. Comprnation CycLe Hanne, C. H. Snowdon, 
Sunderland. 

15,463. Evecer Coatand Dress Suspenper, G. Bangay, 
Norwich. 

15,464. Construction of BrLL1arp TaBves, H. Walder, 
London. 

15,465. Rupsper Cycie Brake for CusHion Tires, F. 
Smart, Hastings. 

15,466. Opraininc Ammonitm CHLoripe, J. Cuning- 
hame and J. Addie, Glasgow. 

15,467. SusPeENDABLE Marcu - Box, J. M. Heimann, 
Liverpool. 

15,468. ComprnaTion Power Hammer, A. Stringer, 
Sheffield. 

15,469. BotrLe Stopper, W. Beesley and A. V. Wright, 
Manchester. 

15,470. Rattroap Ratt Tres, P. Wheeler, jun., Man- 
chester. 

15,471. ARMouRING Pipi, J. Tinto and G. Cartwright, 
Manchester. 

15,472. Lamps, W. H. Johnson and A. H. Adcock, Bir- 
mingham. 

15,473. PuotoGrapHic Positives, J. P. Brooks and 
J. H. P. Gillard, Birmingham. 

15,474. Bicyete Brake Mecuanism, J. W. Pearson, 
Sheffield. 

15,475. Vinecar, R. H. Leaker, Bristol. 

15,476. Primary Vovtraic Batteries, L. Falero, 
London. 

15,477. Sorirarre Curr Apsusters, O. Eastwood, 
London. 

15,478. Hoop for Stoves and Rayces, W. H. Beck.— 
(The Heat and Odour Ertinguisher Company, United 


States. 





15,479. Evecrric Arc Lamps, L. E. Howard, 
London. 

15,480. Buckie for Cyrciists’ Trovsers, W. Koski, 
London. 

15,481. Qu E. Thunderbolt, 
London. 

15,482. Vaccum or SypHow Arp.iance, W. H. Aitchison, 
London. 

15,483. Stave Jorstinc Macaines, J. Pleukharp and 
W. K. Liggett, London. 

15,484. Pyrometrrs, E. A. Uehling and A. Steinbart, 
London. 

15,485. Grow Lamps, E. Mann and J. Hopwood, 
London. 

a apes Switcn, E. Mann and J. Hopwood, 
vondon. 

15,487. SpinpLe AttacHweENtTs, L. W. Huyck and E. 
Allen, London. 

15,488. Promorinc Consumption of Fvurt, J. Y. Smith, 
London. 





ACTING 





gen Sone Macuines, G. Tucker and A. Shoup, 

ndon. 

15,490. Foupinc Benpsteaps, G. C. Dymond.—(&. 
Berthold and H. Kutschera, Austria.) 

15,491. Basocca: Cycte Hus Firrines, M. Bajocchi, 
Norwich. 

15,492. Tones Construction, G. Smith, London. 

ee for Use as a Game, F. R. H. Eggers, 

ndon. 

15,494. Surrts, J. Trabert, London. 

15,495. Musica Toy, J. C. C. Schleyer, London. 

15,496. Firerroor FLoorinec, The Adamant Company 
and J. Wilkinson, London. 

15,497. Frepinc Trovcus, W. L. Wise.—(M. Kelly, 
United States.) 

15,498. Distrisurinc Powper Disinrectants, H. Laue, 

mdon. 

15,499. Manuracture of Grape Wive, F. Chavauty, 
London. 

15,500. Minerat Compositions, J. Y. Johnson.—{ The 
Virginia Phosphate and Paint Company, United 
States.) 

15,501. Steam GeNeRATORS or BoiLers, J. P. Hall, 
London. 

15,502. AeraTep Liquip Sypnons, J. B. M. Coquelot, 


15,508. Prevenrinc Winpow Dravocuts, J. Alves, 
ndon. 

15,504. VevLocipeve Suprortine Stay, E. Petrini, 
London. 

15,505. ForminG Rois, H. H. Lake.—(/. J. Gosling, 
United States ) 

15,506. Saw and PLaner, J. Bowles and C. 8. Mitchill, 
London. 

15,507. Picktinc Merat Arricues, 8. O, Cowper-Coles, 
London. 

508. GuLLY Grips, D. Evans, London. 

©, CoLouRINe Matrers, R. G. Williams, London. 

15,510. Arc Lamps, J. Brockie, London. 

15,511. TighTenine CycLte Cuains, O. Imray. — (2. 
Kretzschmar and Co., Germany.) 

15,512. Suuttyes, 0. Imray.—(F. Koch, Germany.) 

15,513. Scent Dispersers, ©. Imray.—(Linguer and 
Krayt, Germany.) 

15,514. Tuse Joints, O. Imray. —(M. Mannesmann, 
Germany.) 

15,515. Gas Propucers, C. D. Abel.—( The Gas Motoren 
Fabrik Deutz, Germand.) 

15,516. Feep-waTeR Heatinc Apparatus, E. Fishwick, 
London. 

15,517. Brakes, J. Marriott, London. 

15,518. Printinc Presses, W. B. Lawrence, London. 

15,519. Exvecrric Enoines, R. W. Barker. — (7he 
Lawrence Electric Company, United States.) 

15,520. Gas Stove, H. C. Willings, London. 

15,521. Water Heatinc Apparatus, D. Ferguson, 
London. 

15,522. Seep-sowine Apparatus, A. G. H. W. Klagges, 
London. 

15,523. Recorpinc Merers, W. McNiell, J. H. Tinder, 
and S. P. Kerr, London. 

15,524. Paper and Pencit Hoiper, C. J. Williams, 
London. 









lith August, 1893. 
. Wire Fasrics, M. B. Lloyd, London. 
» Povice Catt Apparatus, J. Martin, London. 
9,527. TuBe for Tires, J. McNaughton and W. Bryers, 
Ireland. 
15,528. Dressinc for Boots and SHoges, T. James, 






erby. 

15,529. Fispre Drawinc Apparatus, W. Thompson, 
Halifax. 

15,530. Frresipe Frienp and Coat Economiser, C. 
Ridsdale, 5 

15,531. BLeacuinc Corus, C. A. J. Schott.—(E. Laude, 
Switzerland, and H. Resch, Germany.) 

15,532. Wacon Brake, E. Rayner and J. H. Ruddick, 
Newcastle-on-Tyne. 

15,588. Macuinery for Cutrinc Harp SvuBSTANCEs, 
W. Patterson, T. Heppell, and J. G. Patterson, New- 
castle-on-Tyne. 

15,534. Mecnanism for Sawinc Stone, J. Smith, 
Keighley. 

15,535. CALENDERING or FINISHING Macuives, J. 


Lindsay, ey ate 
— Trucks for Conveyinc MaTERIALs, J. G. Stein, 
Ww, 


15,537. Stay Protector, A. R. Prior, W. D. Evans, and 
F. Snelling, Portsmouth. 

15,538. Macuines for Countinc, A. E. Muirhead, 
Glasgow. 

15,539. Trimmine, 8S. A. Dyer and J. Mawbey, Derby. 

15,540. Cuarrs and other ArTIcLEs of Rest, J. Musson, 
Liverpool. 

15,541. Tire and Ri», J. Marshall and W. Gordon, 


Glasgow. 
15,542. Jaw Cavexs, T. W. Barber, St. Leonards-on- 
Sea. 


15,543. Seir-sustaininc Lirts, T. W. Barber, St. 
Leonards-on-Sea. 

ee for the Navication of Water, T. Bills, 

mdon. 

15,545. ConsTRUcTING WHEELS and PuLLEys, W. 
Blackband, Birmingham. 

15,546. BarHinc Apparatus, J. C. Goulding, Cardiff. 

15,547. WHEELS, J. Collinge, Preston. 

15,548, SIDE-SCUTTLEs, and J. S. Watson, 
Newcastle-on-Tyne. 

15,549. Sarery Lock for Cycies, A. Gozzard, Bir- 
mingham. 

15,550. Razors, H. Wolferts, Manchester. 

15,551. MAKING Steer, T. Hampton, Sheffield. 

15,552. Construction of CoLLiery Cace-props, R. H. 
Goacher, Sheffield. 

15,558. Macutnery for Curtinc Hair, D. Black, 

Glasgow. 

»,554. Pweumatic Oars and Scutis, C. E. Hodgson, 

Fortrose. 

15,555. PoRTABLE Hanpie-Bar for Cyc.es, J. Hilton, 


—— 

15,556. Funes, Amies and Co., Derby. 

15,557. Wire and Cork Flower Hovper, W. F. Daniel, 
Dublin. 

15,558. Drivinc Mecuanis™ for Ve.tocirepes, T. Hann 
and W. Bromley, Kent. 

15,559. Lamps, G. Walz, London. 

15,560. MaTCH-HOLDERs, C. Baker, London. 

15 561. VaLves for Pyevmartic Tires, G. H. E. Cooke, 
London. 

15,562. Cuirps for Trovsers, T. Hooper and 8. G. 
Moore, London. 

15,563. Fire-escapes, H. W. Cocking and H. Esch- 
bacher, London. 

15,564. AuTomaTic ApsUsTMENTs, W. H. and R. W. 
Allen, London. 

15,565. ConDENSATION in Stream Cy.inpers, W. H. 
Swainston, London. 

15,566. Expiosives, O. Imray.—{ Westfalisch Anhal- 
tischen Sprhngstoff Actien Gesellschaft in Coswiy, 
Germany.) 

15,567. Improvep Pneumatic Tires, R. Brigden, 
Portsmouth. 

15,568. Rams for Snips and the like, C. F. Wood, 

mdon. 

15,569. Manufacture of Stee: ARTICLES, L. Maddison, 
London. 

15,570. ImprovepCookiInG UTENSIL, J. F.E.G. Roussct, 


on. 

15,571. Brusues for CLotues, D. W. Wall, London. 

15,572. Gotr Baus, F. E. Matthews and F. W. 
Harbord, London. 

15,573. Roorine Tixks, J. F. H. Collet, London. 

15,574. Cueckxinc the Receipt of Money, J. M. Black, 


mdon. 
15,575. Apparatus for Heatinc Arr, T. Lishman, 


London. 
— Cycie Trres, A. J. Gardner and T. C. Boorn, 
mn 











on. 

15,577. Improvep Exvecrric Furnaces, F. Chaplet, 
London. 

15,578. Book-mMaRKERS, A. B. Knight, London. 

15,579. GaLocues, G. Hill, London. 





15,580. Drawers, J. Hawes, London. 

15,581. Parrern Carps for Jacquarps, A. R. and 
R. L, Birkin, London. 

15,582. Toys, M. M. Wilson, Liverpool. 

15,583. Improvep Sportinc Riries, G. Fiikert, 


London. 
15,584. Evastic Tires for VeLocirepes, A. J. Boult.— 
(Baron de Mauni, France.) 
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15,585. Hanpves of Gotr Civuns, C. Ashford, Birming- 
ham. 

15,586. Fives of Steam BorLers, J. McKay, North- 
umberland. 

15,587. Winpino Woot, &c., J. Foster and T. Foster, 
Bolton. 

15,588, Economic Botte Storrer, T. Taylor and C. H. 
Opie, Rochdale. 

15 ). Macuines for Dakniya, A. Jones, Sppemmest. 

15,590. PorTABLE Sions, H. H. Hall and M. Walker, 
Cheshire. 

15.501. Contixrvous Combustion of Fuet in Launpry 
Irons, J. Bramley, Halifax. 

15,592. SHop Firrinas for DispLayinG Goons for Save, 
W. Sanders, Manchester. 

15,5938. SypHon CIsTERNs, T. oo Birmingham. 

5,594. Boox Post Pattern, E. Miller, Glasgow. 

15,595. Fisu Essence, W. Knebel and F. E, Sahlfeld, 












Birmingham. 
15,546. Fixcer! Rest for Pensoupers, R. 8. Walker, 
Gosport. 


15,597. Mecuanica. Counters, W. J. Ashburner and 
R. Knox, Manchester. 

15,598. Destructor Furnaces, 8S. J. Beaman and J. 

Deas, Manchester. 

15,599. Cover for Coverinc Openinos, W. Ives, 
Halifax. 

15,600. Construction of Bicycie Seats, J. MeVitty, 
Glasgow. 

15,601. Macnine for Sirrinc Cray, J. A. Fleming, 
Glasgow. 

15,602. Bow, &c., Finisuinc Macuune, J. A. Fleming, 
Glasgow. 

15,608. Brass Sranps for Disrtayinc Goops, T. 
Grimes, Ashton-under-Lyne. 

15,604. Oprarnine an Inrusion of Tea, J. T. Hardiman 
and J. A. Greenhalgh, Manchester. 

15,605. Brakes, J. Turvey, H. Stone, and F. East, 
London. 

15,606. Brakes, E. Savor, Birmingham. 

15,607. Puzzie, W. Johnson, Liverpool. 

15,608. CycLe Peva.s, J. H. Hughes, Birmingham. 

15,609. Borries or Vessets for Potsons, A. Reed, 
Sheffield. 

15,610. Brine Apparatus, F. G. Baily and M. Guthrie, 
London. 

15,611. Tennis and other Rackets, Bats, &c., 8. Lee, 
London. 

15,612. Hook for Hats and Coats, &c., A. E. Hayes, 
London. 

15,613. Preumatic Tires for Cycies, J. E. Rickards, 
Birmingham. 

15,614. Securinc the HeEts of Boors, J. Marshall, 
London. 

15,615. AppaRATus for Forminc Sink Traps, 8. Wolfe, 
London. 

15,616. “Sup” Kitns, 8. Peake, Manchester. 

15,617. ELecrro.tyticaL Decomposition of Brine, F. 
G. Baily and M. Guthrie, London. 

15,618. Soap, R. Holliday and Sons and T. Holliday, 

mdon. 

15,619. Motor, M. W. Lowinsky, London. 

15,620. Pyrorecuyic Devices, H. J. Pain, London. 

15,621. PHotocrapuy, C. F. Cross and W. Nelson, 





ndon. 

15,622. Compounp Asbestos Packinos, A. E. H. Field, 
London. 

15,623. Huts of Vesse.s, P. O’Brien, London. 

15,624. Hats, C. Vero, London. 

15,625. Fitrinc Hanpies to Brusues, A. J. Boult.— 

= (C. Maynard, Belgium.) 

15,626. Securinc the Sueets on Wacons, P. Purcell, 
Manchester. 

15,627. Briton and Stup Hotes of Cottars, J. E. Jack, 
London. 

15,628. Spoke for VeLocirpepe Waeets, D. McNae, 
Elmer's End. 

15,629. CiuaretTTes, B. Posner and G. Phillips and 
Sons, London. 

15,630. Tor Rotiers, W. Tatham, Manchester. 

15,631. Frames for Umprevias, A. G. Gruyer, Fils, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


499,064. Piston, S. M. Vauclain, Philadelphia, Pa. 
—Filed June 10th, 1891. 

Claim.—The combination in a piston, of the two 
sections A A’, each section composed of a disc, hub and 
ring, one section being the counterpart of the other, 
and each having an annular cavity to receive packing, 
and a series of radiating ribs extending from the hub 





and terminating in enlargements at the ring portion, 
with bolts adapted to pass through the enlargements 
of each section and adapted to hold the two sections 
together independent of the piston-rod, the said 
sections forming when together a hollow piston, sub- 
stantially as described. 


499,065. Compounp Locomotive Enoine, S. M. 
Vauclain, Philadelphia, Pa.—Filed July 24th, 1891. 
Claim.—(1) The combination in a compound engine, 
of the high and low-pressure cylinders, a valve casing, 
ports g, g’, g?, therein, a single pressure actuated 
valve com’ of two pistons H H’, connected to- 
gether whereby the exhaust from the high-pressure 
cylinder may be directed from the port g’ to the low- 
pressure cylinder through the port g”, or to the escape 
nozzle through the port g, with a reducing valve 

through which live steam may be permitted to 
directly to the low-pressure cylinder, substantially as 
& “ar 


bes 


























described. (2) The combination of the high and low- 
pressure cylinders, a single pressure actuated alter- 
nating valve, whereby steam may be directed from 
the exhaust of the high-pressure cylinder, either to 
the low-pressure cylinder or to the escape nozzle, a 
pressure actuated reducing valve through which live 





LL ———} 
—— 
steam may pe directly to the low-pressure cylinder 
said valves located substantially in the same Vertic, i 
plane within the smoke-box, passages for adiittin, 
steam to the valve casings for operating them Pm 
aye) eee “¢ ci paren for controlling the 

ow of steam through sa 8, substantially 

shown and described. ee oy a 


499,752. Suarr Bearino, A. H. Reid, Philadel 
Pa.—Filed February 16th, 1898. 

Claim.—In a centrifugal creamer the cx mbination of 
the standard provided with a shaft bearing, the rotary 
shaft mounted in said bearing and driving at its end 
the centrifugally -acting separating mechanism, the 


phia, 





bearing for the end of the shaft, the bracket arm pro- 
jecting from the standard and sustaining said bearing 
in such position that an unobstructed passage will be 
left between the same and the standard, and the 
towed applied to the shaft between the bearing of the 
racket arm and the main bearing on the standard, 
499,765. Pire Wrencu, A. £. Upton, Gochner, Nebr 
—Filed November 12th, 1892. , 
Claim.—(1) The combination with a fixed and a 
movable jaw, of a spring having a portion that is 
excentric with relation to the pivot of the movable 
jaw, and an anti-friction roller carried by the movable 
jaw and having contact with the excentric portion of 
the spring, so that as the jaw moves the point of 
contact with the spring shifte, making the angular 
movement of the spring less than the angular move. 





AD 





ment of the anti-friction roller, substantially as sct 
forth. (2) Ina wrench, the combination with a pair 
of jaws, of a stop consisting of plate pivoted to one of 
said jaws and movable ieclependaatie of the other, so 
as not to restrain the movement of the pivoted jaw, 
said plate being adapted to project across the opening 
between them, and a stud projecting from one of saic 
jaws and ry said plate for preventing its inwaid 
movement, substantially as set forth. 


499,802. Eve-rormer, W. £. L. Rodgers, Dayton, 
Ohio.—Filed March 24th, 1893. 

Claim.—(1) In an eye-former, the combination with 
the chuck and the lateral support with the slots a «, 
of the sliding plates with flanges and openings, sub- 
stantially as and for the purposes specified. (2) In an 
eye-former, the combination with the chuck C, of the 
lateral support A’ with slots a a, the adjustable plates 
D D with flanges d¢ d, and openings as herein 
described ; the adjustable plates E E with flanges 














and slots / /, substantially us and for the purposes 
specified. (3) In an eye-former, the combination of 
the standard with the lateral support A’ with 
elongated slots ; the chuck with the centre and ex- 
centric Ppt: the sliding plates D D and E E with 
slots and openings as herein described. (4) In an eye- 
former, the sliding or adjustable plates DD with 
circular openings and flanges d d; the plates E E 
with slots // and flanges ¢ ¢, as herein specified. 


499,865. Vatve Mecuanism ror Gas Enaines, //. 
Warden, Philadelphia, Pa.—Filed March 9th, 1891. 
Claim.—Q) The combination with a valve seat, of a 
slide valve adapted to move thereon, clamping 
mechanism arranged to hold the valve on its seat, « 
spring arranged between the clamping mechanism 
and the valve, means for moving the valve, and inde- 
pendent means for actuating the clamp to release the 
pressure on the valve while it is moving and clamp it 


499,865) 
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tight ata definite point in its path. (2) The combi- 
nation with a valve scat, a valve adapted to move 
thereon and means for operating the valve, of a clamp, 
means for moving the clamp so that when moved it 
will hold the valve to its seat, and a spring between 
the clamping mechanism and the valve. (3) The 
combination with a valve seat, a valve adapted to 
move thereon and means for operating the valve, of « 
spring operating to hold the valve to its seat with a 

‘ht pressure, a clamp operating when put in opera- 
tion to bear against the spring and hold the valve 
firmly to its seat, and means for operating the clamp. 
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SHIPBUILDING IN AMERICA. 
No, I. 


Tue great efforts which are now being made by the 
Government and people of the United States to develope 
their shipbuilding industries, has directed attention of 
late to what is being done in the shipyards of America 
with a view to the recovery of their former position as a 
Naval Power and as traders upon the seas. Previous to 
their civil war they were running us very hard indeed in 
the race for mercantile pre-eminence. Their clipper 
ships were not only beating ours in the North Atlantic 
passenger trade, but were actually taking the pick of the 
China tea trade from this country by reason of their 
faster passages. It is true that even before the civil 
war broke out, the shipbuilders of Aberdeen and Glasgow 
had begun to bestir themselves, and that composite clip- 
pers were being produced, both on the Dee and Clyde, 
which were finer specimens of naval architecture than 
anything then hailing from New York, Boston, or Balti- 
more. Whether or not we should have ultimately beaten 
our American rivals had they not been checked by the 
advent of war in their midst, can, of course, be now only 
a matter of conjecture. But it seems very probable that 
the transition from wood to iron as a material for ship- 
building was a circumstance that favoured us as much at 
least in the competition as the raids of the Confederate 
cruisers upon their shipping. Be that as it may, it is 
now @ historical fact that the mercantile tonnage of the 
United States, which between the years 1850 and 1860 
increased from 38,585,000 tons to 5,353,000 tons, fell 
between 1860 and 1870 to 4,246,000; and between 1870 
and 1880 to 4,068,000 tons. Even in 1890 it had only 
grown to 4,424,000, and in 1892 to 4,765,000 tons. Hence, 
as will be seen, the United States mercantile marine 
was last year 588,000 tons smaller than it was thirty- 
two years before. 

Until quite recently the United States navy had been 
allowed to dwindle to such a low ebb that it had 
practically ceased to exist. Whether or not the circum- 
stances of the States are such as to demand the existence 
of a powerful fleet is a question which our neighbours 
scross the Atlantic alone have the right to decide. 
Certain it is that they have determined to spend their 
surplus cash on that form of luxury, and so far as can be 
gathered from particulars that have reached this 
country, they have, up to the present, expended their 
money on very serviceable specimens of both cruisers 
and gunboats. The success attained by their private ship- 
builders both on the Atlantic and Pacific coasts seems to 
have given a stimulus to the national desire for a mercan- 
tile marine worthy of such a large and wealthy republic. 
Mr. Cramp, of Philadelphia, after building cruisers for the 
American navy, such as would do no discredit to Elswick, 
Fairfield, or Clydebank, is now busily engaged in the pro- 
duction of 9000-ton Atlantic steamers, to sail under the 
stars and stripes. To acquire Clyde-built ‘ flyers,” 
change their names and put them on the American 
register, may do very well as a temporary expedient, 
and to form the nucleus of a line of United States 
swift passenger steamers; but it involves the passing 
of special Acts of Congress and the sacrifice of 
national pride. The American people prefer the attain- 
ment of their object in another and, as they believe, a 
better way; even if it means waiting a longer time for their 
ships, and paying a great deal more for them; and so 
we find not only Cramp at Philadelphia working his 
yard to the full extent of its capabilities, but also Mr. 
Huntingdon, at Newport News, laying out a shipyard 
which, for area, accommodation, a and cone 
ness, will eclipse anything of the kind on this side of the 
Atlantic. Other yards are being started both on the 
Atlantic and Pacific coasts to give effect to the wave of 
patriotic sentiment which is now passing over the United 
States. 

Of course the American shipbuilder and shipowner 
have something more than sentiment impelling them; for 
men are as little inclined to work for mere honour and 
glory there as elsewhere. On the seaboard the shipowner 
has the monopoly of the coasting trade, for no foreign 
owned vessel can take any part in it. What that coasting 
trade is can only be realised by a study of the map of 
North America, and by remembering that if any goods 
are waterborne between San Francisco and New York or 
between New Orleans and Boston, it must be carried in 
vessels built and owned in the United States. Since the 
close of the civil war, the American people have carried 
on but little more than this part of their ocean carrying 
trade, leaving the remainder to be mostly done by foreign, 
and chiefly by British ships. This has been with them a 
matter of necessity, rather than of choice, and the question 
still remains whether, even with all their efforts to do 
their own over-sea carrying trade, they will effect their 
purpose in competition with ships built and sailed cheaper 
than they can accomplish at a profit. Unless United 
States ports are closed to all but their own shipping, it is 
certain that, under present economic conditions, such a 
competition can be carried on only at a loss which must be 
transferred from the individual to the entire community if 
it is to be borne atall. At times we read in newspapers 
from ‘ the other side,” that American shipbuilders can 
build at the same prices as prevail on the Tyne and Clyde, 
but in view of the relative prices of steel, and the rates 
of wages on the two sides of the Atlantic, the statement 
carries absurdity upon its face. We have only to compare 
the prices per ton paid by our own Government and that 
of the United States for contract-built cruisers in order to 
establish the inaccuracy of the American assertion. 
Hence the only over-sea trade which the present spurt in 
American shipbuilding will succeed in wresting from 
foreign competition will be that done in subsidised vessels, 
and, therefore, probably, vessels suitable for armed 
cruisers such as may be advantageously employed on 
transatlantic service. Beyond this it does not appear 
that, under we fiscal conditions, the American people 
will succeed in realising their ambitious desire of re- 
establishing their former position as a mercantile Power. 





But if by the adoption of a Free Trade policy they were 
to lower prices in America, both of materials and labour, 
there seems to be no reason why American built shipping 
should not be once more the rivals of our own, both in 
design, workmanship, and sea-going excellence. 

For it should be known that the Americans have now 
learned the art of steel shipbuilding, and are expert in 
the production of marine engines as well. Some of the 
principal shipyards and engine shops of the United States 
are, in regard to every particular but cost of production, 
almost as well able to build ships as ourselves; and the 
“almost ’’ may be omitted in regard to one or two of 
them. True it is that some methods of work which have 
long been abandoned in this country, by reason of their 
slowness and costliness, still prevail over there ; but, on 
the other hand, the shrewdness and ingenuity of the 
people when directed upon this industry have resulted in 
the evolution of machines which our shipbuilders will 
doubtless find advantage in copying. 

To begin with, our cousins very wisely imported trained 
men from this side, especially from the Clyde ; for Scotch- 
men are always among the readiest to wander abroad. 
The number of Macs in one American shipyard would 
populate an average Highland clachan “ forbye” the 
Campbells, who, of course, are not Macs. It is 
noticeable what a run upon Scotchmen there is for 
draughtsmen and foremen in American shipyards, and it 
is significant that the bulk of the mathematically trained 
naval architects are Swedes. What a comment is this 
upon the cost of advanced technical training in this 
country as compared with some of our smaller continental 
neighbours ! 

Having secured skilled naval architects and workmen 
to assist them in their effort to re-establish their ship- 
building industries, the Americans found themselves 
better able to compete with ourselves in regard to the cost 
of material than was the case when iron shipbuilding was 
first introduced. Their ability to beat us as shipbuilders 
at any time was largely due to the abundance of timber at 
their command, and its consequent cheapness, when our 
supplies of oak were nearly exhausted. Dear timber was 
a powerful factor in inducing the change from wood to 
iron on this side of the Atlantic. Timber suitable for 
shipbuilding is still abundant in America, although the 
forests near the Atlantic seaboard are exhausted. But 
the use of iron and steel has so increased the possibilities 
of ship construction, that the American people are now 
compelled to use the same material as ourselves in order 
to produce vessels such as would have any chance in the 
competition for passenger and cargo carriage on the 
ocean. It would be hopeless for them to take up the 
running with the same material as they were using in 
1860. But fortunately for them, they have no need to do 
so. They are, in fact, much better off in regard to the 
a of suitable materials than ourselves, although 

y reason of their tariff laws, manufactured steel is dearer 
in America than it isin England. The shores of Lake Supe- 
rior, both in North Michigan, Wisconsin, and Eastern 
Minnesota, are fringed by vast deposits of rich iron ore, so 
low in phosphorus as to be suitable for the manufacture of 
excellent mild steel. The steel works of Cleveland, 
Pittsburgh, and Chicago are supplied with ore from these 
districts, and with coals from the mines of Pennsylvania. 
In Virginia are large deposits of even still purer hema- 
tite, while coal and limestone also abound in the neigh- 
bourhood. All the wants of the shipbuilder are therefore 
close at hand, and whenever the Governmentof the country 
ceases to artificially increase the price of manufactured 
steel by lowering, or wholly withdrawing, the present 
high protective tariff on imported material, the American 
shipbuilder will have a very good chance of building 
steel vessels as cheaply as ourselves. At present the 
steel manufacturers are being greatly enriched at the 
cost of all who need the articles they produce. Notwith- 
tearm, the high duty on imported steel, the price of 
shipbuilding materials in the United States, thanks to 
the quality and abundance of their iron ore, is much 
lower than it was a few years ago, so that the im- 
ree of steel ingots from this country is rapidly 

iminishing. Small quantities of steel plates and bars 
are still sent from Glasgow to shipbuilding ports in New 

England, but Boston, New York, and Philadelphia ship- 
yards get nearly all their steel from Pittsburgh. 

It is a marked peculiarity of the mild steel manufac- 
tured in the United States that its average tenacity is 
about 27 tons per square inch, as compared with the 
80 ton average English and Scotch shipbuilding steel. A 
tenacity of 29 tons is rarely exceeded with American 
mild steel, and that value is, indeed, the higher limit 
allowed in Government contracts, and usually demanded 
by private shipbuilders’ specifications. In this country 
the usual limits are 28 to 82 tons, between which our 
mild steel is found to possess the other necessary qualities 
of ductility and uniformity. The difference is due both 
to the raw materials and to the modes of manufacture in 
the two cases. In this country, when using Cumberland 
or Spanish hematite, we are not troubled with any 
appreciable amount of phosphorus, and so we can adopt 
the acid open-hearth process. But in the Lake Superior 
ores there is almost always a little phosphorus, and con- 
sequently the American steel makers adopt, for the most 
part, the basic open-hearth process. Moreover, while we 
use ferro-manganese and spiegeleisen, the Americans 
often supply the necessary percentage of carbon in the 
form of coke dust. Their steel is, however, as a rule, 
very soft and ductile, and by them preferred to the 
qualities supplied from this side. They have not yet 
gone in largely for steel castings in ship work, and pro- 
bably would find some difficulty in using a material which 
is fluid only at a much higher temperature than 30 to 35- 
ton steel, commonly used for ship castings in this country. 

The steel industry is rendered all the more extensive 
in the United States by reason of the great demand for 
railway material, and the extensive employment of steel 
girders in the construction of the enormous buildings 


they lead to a multiplication of steel works, and find a 
use for qualities of steel that are not suitable for ship- 
building. For although the shipbuilder and marine 
engineer depend upon the productions of the open-hearth, 
acid, and basic processes, the ores suited only for the 
Bessemer converter are made into rails and girders. In 
this way a use is found for all the raw material sent from 
the mines, and the shipbuilder has not to compete with 
other trades for the article which suits him best. Every- 
thing is, in fact, in favour of the American shipbuilder 
but a tariff which makes his materials and labour arti- 
ficially dear, and thereby shuts him up to the production 
of vessels for his coasting, lake, and river traffic, from 
which foreigners are excluded. 

In future articles attention will be especially given to 
the shipbuilding on the North American lakes, a group of 
vast sheets of fresh water which are connected with the 
ocean only by a river that cannot be navigated, and by 
canals which admit none but very small vessels throug 
their locks. The vessels on these lakes compete, there- 
fore, only among themselves, and the shipbuilders only 
with each other. 








STEAM ENGINES AT THE CHICAGO 
EXHIBITION. 
WESTINGHOUSE ENGINES. 

(From our Special Commissioner.) 


importance, not only on account of its large size and 
power, but also, and chiefly, because of the independent 
originality of the designs and the thorough-going careful- 
ness, mechanical skill and ingenuity shown, both in the 
general arrangements and principles, and in the construc- 
tive details. ‘These designs are due to Mr. F’. M. Rites, the 
chief mechanical engineer of the Westinghouse Machine 
Company, of Pittsburgh ; and it is to Mr. Rites’ intelli- 
gent explanation that I am indebted for much of what 
follows. It may be useful to mention that the three firms 
of Westinghouse, Church, Kerr and Co., of New York, the 
Westinghouse Machine Company, and the Westinghouse 
Electric Manufacturing Company, both of Pittsburgh— 
but in different parts of the city—are all commercially 
and financially distinct, and under different technical 
management; the main connecting link between them 
being the fact that Mr. George Westinghouse is the chief 
active director in each concern. 

The engines are all of the inverted vertical type, and 
they are all coupled direct to the dynamos which they 
drive. These dynamos have already been described in 
detail in THe EncineeR. The direct coupling between 
high-speed engine and dynamo is quite a new thing in 
America. This Westinghouse exhibit is the only American 
example at the Chicago Exhibition. In the Weston 
electric lighting installation at the Brooklyn Bridge, 
N.Y., which was recently referred to, and which has 
only been recently completed, there are two multiplica- 
tions of speed by means of three belts and two counter- 
shafts, between each engine and the dynamos it drives. 
The Westinghouse Machine Company couples the engine 
and dynamo shaft together by means of an intermediate 
cast iron dise lying between the two coupling flanges, as 
seen in Fig. 1, and two pairs of links. The first pair, 
between engine and intermediate disc, lie parallel to each 
other on opposite sides of the shaft, and, of course, 
pull in opposite directions. The second pair, also parallel 
to each other, lie at right angles to the first pair. The 
result is that the two shafts do not need to lie exactly in 
line. For the 1200 indicated horse-power engine the 
intermediate disc is 3in. thick, and the link pins are of 
steel, and have 44in. diameter at their bearing, being 
shouldered down to 4in. in the flanges and disc. 

The total exhibit consists of :— 


Six compound engines each of 1200 I.H.P. 
Two ” ” ” eee 330 ” 
Three ” ” ” coos, Se a 
Two simple Ba oa 150 ,, 
One compound engine of ... ... 250 ,, 


Total indicated horse-power 8785 
The brake horse-power of the large engines is 1000 each. 
These are steeple or tandem engines, with the large 
cylinder above the small one. ‘The longitudinal and 
cross sections are shown in Fig.1. The cylinders are 
2ldin. and 87in. diameter, by 22in. stroke, and run at 
200 revolutions per minute, giving a piston speed of 
730ft. per minute. Neither cylinder is jacketed. The 
latest cut-off in high-pressure cylinder is three-fourths, 
and with the normal cut-off of under three-eighths the 
total grade of expansion is about six. The piston packing 
consists of plain castiron rings sprung into different grooves. 
The piston, connecting, excentric, and valve reds, and the 
shaft are all of forged steel, and the cranks are of cast 
steel. The crank-pin bearing is llin. diameter and 12in. 
long, is of gun-metal, and has its whole surface babbited. 
The “ wrist-pin,” or crosshead pin, is 6in. diameter by 
12in. long. The excentrics have 25in. diameter by 5in. 
bearing width, and are of cast iron, the strap being malle- 
able cast iron and babbited. The crank discs are loaded 
so as to balance rather less than two-thirds of the recipro- 
cating weights. The frame from the lower cover of the 
high-pressure cylinder to the base-plate is boxed in, and the 
“crank case” thus formed is filled with water with a 
layer of oil floating on its surface up to within a minute 
distance of the lower edge of the crank shaft. Inside this 
case lie the crank discs, the low-pressure excentric, and 
the inner part of the high-pressure valve gear. The low- 
pressure excentric drives a guided crosshead, from which 
ascend two valve rods laying hold of the heavy low-pres- 
sure D-slide at its two sides. This arrangement is 
required because of the high-pressure cylinder being 
below the other, so that the low-pressure valve rod has to 
be split in order to pass the high-pressure gear. This 
low-pressure valve rod guide block or crosshead, the 
main crosshead, and the internal portion of the high-pres- 





which find favour in Chi and other go-ahead Western 
cities. All these things favour the shipbuilder, because 





sure valve gear, are all lubricated by the oily spray 
dashed up by the cranks. The lubricant is all fed in 


Tue Westinghouse exhibit of steam engines is of high 
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through the main crank shaft bearings, any that escapes | inertia of the reciprocating masses by the air cushions. | the case than in the inner portions, which diffe 
fluid pressures gives a fluid radial inward or ce 
force on the balls helping the centripetal force of th 
springs. The amount of this action is exactly the nan 
as if the mass of the ball were diminished in the deen 
proportion as its weight is actually decreased. In this 


by the outside edges of these bearings being caught and | This pin is of steel, is 3}in. diameter, and its bearing in 
returned to the crank case by a chamber or passage cast | the boss cast for it on the wheel is 16}in. long. This 
in. The lubricant used is a thick heavy black cheap | bearing is kept sufficiently lubricated by the oil in the 
West Virginia oil, made by J. Dalzell, of Pittsburgh. The | wheel case. The position of the centre d 1s very carefully 
crank shaft bearings are babbited, and are 14in. diameter | chosen, so that the lead increases very slightly while 
1 ! 


Fig! 
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WESTINGHOUSE ENGINE—1200-H.P. 
by 30in. long. The piston and valves are lubricated by | shifting from latest to normal cut-off, and then decreases 
oil introduced into the steam pipe as usual. | gradually to zero for cut-off at the beginning of the | 

The governor is a wheel governor of the general type | stroke. 
now mostly used.by American engineers, the speciality 


the governor parts, and the case so formed is filled up | of the balls by the flotation value or weight of the dis- | 


with oil. Figs. 2 and 8 show this governor, Fig. 2 with 
the balls resting against the inner stop, giving the latest 
cut-off, namely three-quarters, which position is maintained 
until the speed rises close to the normal speed of 200, when 
it is rapidly changed to that shown in Fig. 8, where the 
weights B B are pressing against the stop-pins s 8, seen 
in Fig. 2. 

The weights are pivoted about the pins 0 6 fixed in the 
wheel, and they are linked together by the rod e, to insure 
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that both fly out and in together. They are drawn in 
by two springs D D made of jin. round wire, with nine- 
teen coils on a mandril 2}in. diameter. One weight only 
is linked by the rod f to the excentric, and shifts it round 
the centre d across the crank shaft S, the pin d being set 
in the wheel, which is keyed to the shaft. The excentric 
C and its tailpiece ¢ are outside the wheel case, while the 
other parts shown here are inside the same case, so that 
the link f does not lay hold of the excentric directly, as 
would appear from the diagram, but by means of a lever 
inside the case and keyed to pin d; while outside, again, | placed oil; but this has no influence on the action of the 
the tailpiece c is also keyed to the same pin d. It is thus | governor, which depends in no degree upon weight. In 
apparent that there must be a heavy strain on this pin, | fact, the two weights B B always balance each other 
and on its two keys; not only when shifting the excentric, | through the link e. The centrifugal force of the oil, 
but also in steady running, which, however, is greatly | however, counteracts partially that of the weight by 
less than it would be were it not for the balance of the | creating a greater fluid pressure in the outer portions of 
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| 
The action of the oil filling up the governor wheel case 
being that the wheel is boxed in, completely enclosing all | is interesting. It, of course, decreases the virtual weight | 


———___, 
—=—=— 
rence of 
ntripetal 


particular governor running at 200 revolutions the effect 
is to make the balls move outwards at a speed fifteen 
revolutions faster than that at which they would move if 
there were no oil in the case. But the oil has a Second 
influence no less interesting. When the speed of revoly. 
tion of the shaft and wheel increases, the oil lags behind 
and presses on the weights B B, so as to tend to canse 
them to lag behind also. Such a retardatory motion of 


| the weights corresponds with an outward radial motion 





| on their part, and thus this action of the oil, although 


not very energetic on account of the fluidity of the 
material, increases the sensitiveness of the governor. 
The excentric rod drives a duplex lever on a rocking 


| Shaft. The one lever to which the rod is directly pinned 


is loose upon the shaft, and can be drawn an inch or so 
radially inwards towards the shaft by a screw and hand 
wheel. It has its end pointed in the form of a blunted 
knife edge. This point enters a corresponding recess in 


| the other lever when the screw pushes it outwards. By 


this means the excentric is thrown in or out of gear with 


| the rocking shaft and valve rod. From the end of the 
| keyed lever passes a pin 3in. diameter and Tin. long 


inwards to the inside space in the main frame or crank 
case. The other end of this pin is carried by an equal 
inside lever also keyed on the rocking shaft. By means 
of a suitable block this long pin drives up and down a 
plunger piston in a vertical cylinder clearly seen in Fig. 1. 

This works in a cylinder closed at both ends and having 
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ENGINE—250-H. P. 


these ends filled with air. This air cushions the momen- 
tum of the valve gear and valve at each end of the stroke, 
the acceleration of momentum required at each end being 
so considerable that wear on the driving joints would 
rapidly accumulate if it were not for these air cushions. 
This subsidiary cylinder also serves a second purpose, 
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namely, a8 a steam relay when starting the engine, to | 
move the valve up and down without its being in gear 
with the excentric. By aconveniently placed small three- 
way cock, the driver admits steam alternately above and 
below the plunger piston, thus throwing the valve over and 
moving the engine round until all parts are thoroughly 
freed from water, when he puts the excentric in gear by 
the means already described. The high-pressure valve is 
of the piston type, 18in. in diameter, and is packed by 
simple cast iron rings. The steam ports are made specially 
ample, the high-pressure ports being 3in. wide, while the 
Jow-pressure steam ports are 3}in. wide. The steam 
admission to the high-pressure cylinder is through the 
central annular space surrounding the piston valve, which, | 
therefore cuts off by its inside edges. The internal 
yolume of the piston valve, along with that of the low- 
pressure valve chest, form an intermediate receiver of no 
inconsiderable size. The engine runs with remarkable 
quietness and steadiness. Its fly-wheel is 11ft. in diameter 
and weighs 12 tons. It is connected to a surface con- 
denser made by a distinct firm, and forming a distinct 


' exhibit. Its steam pipe is 10in. and exhaust l4in. in 


diameter. 

The 380 indicated horse-power and 125 indicated horse- 
power are both of the type shown in Fig. 4, The larger has 
cylinders 18in, and 80in. diameter by 16in. stroke, and runs 
at 250 revolutions; the smaller has 12in. and 20in. cylinders 
by 12in. stroke, and runs at 800 revolutions per minute. 
They are compound engines, single - acting in each 
cylinder, so as to maintain constancy in direction of 
bearing pressure at the high speeds used. They also are 
condensing, and have the same style of governor as 
already described for the large engines. In this case, 
however, the excentric and its strap have their bearing 
surfaces turned spherical, so as to form a ball joint, per- 
mitting the upper end of the excentric rod to drive also 
by a ball joint the end of a bell crank whose other arm 
is linked to the horizontal valve rod. There is one valve 
only for the two cylinders; it is a piston valve, and it 
and its case are placed horizontally across the top of the 
two cylinders. There being no intermediate receiver, 
the cranks are placed opposite and the two sets of 
reciprocating parts are made of the same weight, so as to 
balance. The steam is admitted to the high-pressure 
cylinder through the central recess in the valve, which 
later on forms the passage from high-pressure to low- 
pressure cylinder. Only three edges of the valve are 
effective in governing the steam distribution, the 
edge furthest from the bell crank never passing 
the steam inlet, and the end space in the valve-chest 
beyond this edge being filled with exhaust steam to 
balance the exhaust pressure at the other end of the 
valve. Fig. 4 is clear enough to obviate the need of 
further description of this valve gear. It appears to 
give an excellent series of indicator cards bee varied 
loads, this being due to skilful designing of the taps and 
careful setting of the excentric and governor. In com- 
paring the use of the three edges only of this valve with 
that of the four edges of an ordinary slide, as used in a 
double-acting cylinder, it must be remembered that there 
are in the latter case eight points of distribution to be 
determined, viz., admission, cut-off, exhaust, and com- 
pression at each end of cylinder, while to determine these 
there are only five elements of design, namely, the four 
laps on the valve and the angular advance of the excen- 
tric. In the present engine there are also eight points 
of distribution for the two cylinders, but the admission 
and the exhaust need not be different in the two cylin- 
ders. In these engines the two cranks and their pins 
are all cast in one piece in steel, the straight portions of 
the shaft being forged steel, and being keyed into the 
outside crank discs. 








LESSONS FROM THE NAVAL MANCGUVRES. 
Ill. 


Ir cannot be said that the mancuvres of this year have 
added much to the knowledge we already possess of the 
capabilities of torpedo boats. At most, these annual 
exercises can demonstrate their capacity to navigate 
safely at high speed in waters adjacent to the coast, and 
concentrate at a given spot within a certain radius of the 
starting point with promptitude and punctuality. At 
night, if they approach a vessel cautiously, and not at 
such a pace that sparks from the funnel or noise of the 
machinery at once betray their presence, they may get 
within torpedo range without being observed. In a fog 
they may get into the middle of a fleet without any 
warning, equally by day as at night. They are equipped 
with a weapon which can disable, if not sink, the most 
powerful ironclad. But what we do not know—and what 
no manceuvres can teach us—are the relative chances of 
ships and boats when actual projectiles are used on both 
sides, and the same operation is conducted under the 
severe test of war. We may lay down rules as to a boat 
being out of action after so many minutes’ exposure to 
the fire, within a certain range, of machine and quick- 
firing guns, each gun being actually directed on her 
under the supervision of an officer. We may approach 
reality on the other side by discharging the torpedo with 
a collapsible head, and only allow actual hits on the vessel. 
But we are still a long way from the stern realities of 
action in earnest, and can never tell till the time comes how 
shooting is affected by these conditions, and the influence 
it may have upon the handling and effectiveness of the 
torpedo boat. It is almost doubtful whether, seeing that 
every year in which the two are pitted against each other in 
mimic warfare, we have from the two sides directly 
opposite and conflicting testimony as to what took 
place at close quarters, it would not be better to dispense 
with the attack, and limit torpedo boat operations to 
finding, and attaining a certain distance from, the enemy. 
This would relieve the umpires to a great extent, and be 
less costly to the country, as preventing loss of torpedoes. 
It would be interesting to know out of the total number 





discharged how many were recovered. It is probable 


that one or two are still drifting about in the Irish 
Channel. The Blue Fleet passed one when proceeding 
south to meet the enemy the second time, but when one 
of the ships took prompt measures to secure the derelict 
she was recalled and the torpedo left to its fate. If only 
the obsolete Whiteheads’ were used on these occasions 
such losses might be rather welcome, but as the torpedo 
boats are equipped with the latest patterns we can ill 
afford to have the number reduced in this fashion. 

Though sixteen years have elapsed since this country 
acquired the Lightning from the Chiswick firm—the first 
of nineteen torpedo-boats then designated first-class to 
distinguish them from a smaller type carried in ships, 
which varied in length from 85ft. to 90ft.. and in dis- 
— from 28 to 83 tons—we do not appear yet to 

lave reached any pomensey in this branch of construc- 
tion. A great advance has been made in dimensions. 
We passed in succession to a length of 1138ft., then to 
125ft., and finally to 140ft. This entailed an increase of 
displacement, first to 60 tons, then to 80 tons, while the 
boats of greatest length approximate to 130 tons. It 
seems almost absurd to speak of the latteras boats. But 
notwithstanding this notable increase of dimensions there 
has not to the same extent been a corresponding addition 
of speed over the earlier types. Taking 20 knots as the 
average smooth water full speed of the boats of 1878, we 
may grant an average addition of from two to three knots 
in boats produced at the present time. The advantage 
of size in respect to speed comes in when the water is not 
smooth and a head wind has to beencountered. But last 
year it was always found that the new second-class 
cruisers could either overtake or run from a torpedo boat 
when they sighted each other in the daytime. The 
cruisers could keep the boats under fire of their guns 
without bringing themselves within range of the torpedo. 
The falling off of speed at sea is common to all craft in 
which it is sought to combine rapidity of movement with 
very limited dimensions. It has been more prominently 
brought to notice with the torpedo boat, owing to the 
development of speed recently in all other classes. When 
battleships and cruisers alike could barely command 
14 knots, the difference was great between them and the 
20 knot torpedo boat. But now that the former are given 
a speed of 18 and 20 knots respectively, they ure not at 
the same disadvantage in this respect, and the torpedo 
boat at sea cannot always rely on rapidity of movement 
to escape if discovered in the daytime. 

Nor can it also be said that the equipment of modern 
boats shows any great advance. There has in the first 
place been the tendency to over elaboration in torpedo 
armament similar to that alluded to in our previous 
articles as encumbering the cruisers. A single revolving 
tube in the bows was first considered sufficient. It could 
discharge a torpedo ahead or on either beam. This tube 
was much exposed, and it was followed by one—and 
sometimes two—fixed in the stem with only right ahead 
fire. With the larger boats this was supplemented with 
two pairs of tubes, each pair revolving round a conning 
tower forward and aft, so that all four could be directed on 
either side. An equipment of five launching discharges 
is unnecessary and too heavy a burden for a boat to carry. 
If it is desirable to retain the stem tube, an additional 
one on each broadside would be ample for nearly all types 
of boats. The simplicity of the right-ahead discharge 
has caused its retention almost universally with torpedo 
boats. No allowance for deflection is necessary, and all 
that is required is to keep the bow towards the object 
until within discharging distance. In this position the 
boat is most advantageously situated against hostile fire. 
On the other hand, if there is a slight head wind and sea, 
the practice not only becomes uncertain but often im- 
possible to execute. Moreover, after discharging a 
torpedo the boat continues to approach the ship until she 
has turned and begins to increase her distance. Conse- 
quently, circumstances more often favour running past a 
ship from ahead or astern, and using the broadside tubes 
without checking speed or using the helm. Most of the 
boats employed in this year’s mancuvres were of the 
type, and are 125ft. long with five launching tubes. In 
some the bow discharge was removed, which improved 
their sea-going qualities. It is questionable whether all 
should not be treated the same way. 

Turning to the ‘‘catchers,” it is first desirable to 
remember that the present class of vessels, so called, are 
not the outcome of any special design to destroy torpedo 
boats. They originated in a type produced to meet the 
want of a small sea-going torpedo vessel. The demand 
of naval officers was for something larger than a torpedo 
boat, which could keep the sea and accompany a 
squadron. This demand was first met by the construc- 
tion of the Scout, but she was obviously unsuitable, 
being too large, and without sufficient speed. The French 
had in the meantime built the Bombe of 400 tons for the 
same purpose. We followed with the Rattlesnake of 
520 tons, built by Lairds, of Liverpool. She was the 
first of a class called torpedo gunboats, and proved very 
successful. The idea was that such craft in a fleet action 
should, under cover of the smoke and confusion, be able 
to get within torpedo range of an enemy without being 
sunk. The torpedo was hence an important part of the 
equipment. That they might also have the attributes of 
gunboat a 4in. or 4‘7in. gun was placed in the bow, and 
a few small quick-firing guns were added. 

During the seven years which has elapsed since the 
completion of the Rattlesnake, the type has considerably 
advanced in size. First came the Sharpshooter class of 
735 tons, and later the Circe and her sisters of 810 tons, 
while we are now building the Harrier and Halcyon of 
1050 tons. All these have a 4‘7in. gun at the bow and 
stern. Itis thus apparent that hitherto we have not 
constructed a vessel specially adapted to cope with 
torpedo boats, because the armament best suited for this 
purpose would primarily consist of light quick-firing guns 
only. We have now, however, recognised the necessity 
of such a step, and several torpedo boat destroyers are 
being built by contract. They are to be considerably 
smaller than the Rattlesnake, with no gun heavier than 





the new 12-pounder. It remains to be seen whether 
they will answer the purpose ; but we cannot help thinking 
the armament should have been restricted to 3-pounders, 
which are quite powerful enough to deal with torpedo 
boats. 

We have not space to deal at length in this article 
with the operations of the torpedo boats and catchers 
during the manceuvres, but being now enabled to give 
the umpires’ decisions on the various claims submitted to 
them, a general review will suffice. The twenty-four 
boats attached to the Blue side were practically divided 
into a northern and southern squadron. That working 
in the north had its headquarters in Belfast Lough, 
where the Vulcan was stationed. Captain Durnford, of 
this vessel, had practically the direction of this flotilla, 
which he supplemented with the second-class torpedo 
boats carried by that vessel. When the B Fleet left 
Lamlash at 10 p.m. on July 27th,’ it would obviously 
proceed in a northerly or southerly direction, and in 
either case it could be intercepted at any given point 
before daylight. An attack on this squadron conse- 
quently took place about midnight, and another somewhat 
later. The result was that the Thunderer and a second- 
class cruiser were put out of action. It is only fair to 
state that the officers of the ironclad dispute this, and say 
no torpedo boat came near their ship; but it only bears 
out what we said in a former article about the difficulties 
of umpires adjudicating from a distance. On the other 
hand, the B Fleet claimed to have destroyed twenty-two 
boats, of which four first-class and two second-class are 
allowed. The flotilla which was on the look-out to the 
northward came across the advanced scouts of the D 
Fleet, and one—the Forth—not giving the friendly 
signal was torpedoed. As regards the A Fleet, 
its point of departure was Tor Bay, too far 
distant for an attack that night, but the oppor- 
tunity came the following afternoon, when the 
squadron was enveloped in a fog off the Irish Coast. The 
southern flotilla took advantage of this—though chance, 
no doubt, was not absent in hitting upon the fleet at the 
right moment—and three second-class cruisers, Sappho, 
Thetis, and Pique, were put out of action. Fortune 
favoured the battleships, all of which escaped. The C 
Fleet was in the same fog, and the Melampus cruiser 
appears to have been torpedoed by a boat on her own 
side. Both fleets effected a junction a few hours after- 
wards, and from that time the torpedo boat operations 
appear to have been of a desultory nature. The cruisers 
were much more successful against the boats than the 
catchers. Three of the latter—Spider, Speedwell, and 
Skipjack—were caught by the Brilliant at anchor in 
Holyhead Harbour and attacked. The claim of the 
cruiser for these three vessels was allowed; yet we find 
the same three a few days afterwards putting a torpedo 
boat out of action. Similarly we find boats disabled 
more than once during operations which lasted only a 
week, and some modificatiorts in the rules for the time a 
ship or boat is out of action seems desirable. As regards 
the report of the umpires, only the following has been 
made public, but it may be of assistance to those who 
have read the description of the manceuvres given in this 
and preceding articles. 

Vice-Admiral Sir W. J. Hunt-Grubbe, Rear-Admiral 
Lord Charles T. M. D. Scott, and Rear-Admiral H. 
Rawson, umpires of the recent naval manceuvres, having 
carefully considered the claims submitted to them from 
the various vessels engaged, have arrived at the following 
decisions :— 

Torpedo boat No. 44 claims a second-class cruiser of B Fleet, 
July 28. Allowed. 

Narcissus claims torpedo boat No. 86, July 28. Allowed. 

Forth torpedoed by No. 83 torpedo boat—her own side—July 
28. Allowed. 

Torpedo boat No. 41 claims Thunderer. Allowed, 

Torpedo boats Nos. 72 and 58 claim Sappho, Pique, and Thetis, 
July 28. Sappho and Thetis allowed, Pique disallowed. 

Sheldrake claims second-class torpedo-boat, July 28. Allowed. 

Gleaner claims torpedo boat No. 73, July 28. Disallowed. 

Naiad claims torpedo boat No. 58, July 28. Disallowed. 

Pique claims torpedo boat No. 72, July 28. Disallowed. 

Torpedo boat No. 57 claims Pique, July 28. Allowed. 

B Fleet claims, twenty-two torpedo boats, July 28. Four 
— and two second-class boats allowed. Remainder dis- 
allowed. 

Red Fleet claims torpedo boat No. 63, July 29th. Allowed. 

Gossamer and Gleaner claim a torpedo boat, July 29th. Allowed. 

Thunderer claims torpedo boat No. 72, July 29th. Disallowed. 

Iphigenia claims torpedo boat No. 73, July 29th. Disallowed. 

Barracouta, in conjunction with a second-class cruiser, claims 
torpedo boats Nos. 58, 72, and 73, July 29th. Disallowed. 

Pribune claims three first-class torpedo boats, July 29th. 
Disallowed. 

Iphigenia claims torpedo boats Nos. 64 and 67, July 3lst. 
Allowed. 

Brilliant claims Spider, Speedwell, and Skipjack, July 3lst. 
Allowed. 

Narcissus claims torpedo boats Nos. 64, 67, and 72, August Ist. 
Allowed. 

Bellona claims torpedo boats Nos. 45, 52, 63, and 79, July 31st. 
Allowed. 

Melampus torpedoed by torpedo boats Nos. 83 and 87—her own 
side. Allowed. 

Rattlesnake claims torpedo boats Nos. 63, 66, and 67, August 
2nd. Allowed. 

Torpedo boats Nos, 63, 66, and 77 claim Rattlesnake, August 


2nd. Disallowed. 

Narcissus claims to 0 boat No. 48, August 2nd. Allowed. 

Blenheim, Latona,’ Rainbow, and Naiad claim a second-class 
cruiser of the Blue side, August Ist. Allowed. 

Torpedo boat No. 72 claims Narcissus, August Ist. Disallowed. 

Torpedo boat No. 68 claims Thunderer, July 31st. Disallowed. 

Rattlesnake claims torpedo boats Nos. 34, 83, and 87, August 3. 
No, 34 allowed, Nos. 83 and 87 disallowed. 

Torpedo boat No. 58 claims Narcissus, August 2. Disallowed. 

Torpedo boat No. 53 claims a cruiser of the Retribution class, 
August 3. Allowed. 

ow boat No. 45 claims Royal Sovereign, August 3. Dis- 
allowed. 

Torpedo boat No. 52 claims cruiser—unknown—August 3. 
Allowed. 

Red Fleet claims torpedo boats Nos. 45, 52, 53, and 79, August 
3. Nos. 45 and 79 allowed, Nos, 52 and 53 disallowed. 

Nelson and other ships in A Fleet claim a first-class torpedo 
boat, July 29. Disallowed. 

Skipjack, Spider, and Speedwell claim a first-class torpedo boat, 
August 4, Allowed, 
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AMERICAN TRACTION ENGINES AT THE 
CHICAGO EXHIBITION. 
(From our Special Commissioner.) 

In a country where agricultural operations are carried 
out on a larger scale than is, or ever has been, the case 
elsewhere, and where also claim is laid to ingenuity of 
the highest order, the visitor would naturally expect to 
find many remarkable features in the agricultural 
machinery and farm implements. On inspecting the 
American exhibits in the annexe of the Agricultural 





Building, however, one is somewhat disappointed to find 
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but few features which are novel and not already well- 
known to English makers. The exhibit, though not as 
large as might have been expected, is very comprehensive, 
and includes many kinds of ploughs, harrows, planters, 
cultivators, reaping, binding, and thrashing machines, 
separators, cutters, stackers, elevators, portable, traction, 
and stationary engines, &c. 

Of traction engines there is a very full and representative 
exhibit, and they will be treated of fully in this article. 
There are several special features in the traction engine | 
in which the different makers vary greatly. To obtain 
sufficient adhesion, the driving wheels are always ribbed 


fig .5 













STEVENS’ REVERSING GEAR 


or corrugated, the ribs being very frequently cast on the 
wheelrim. In turning curves, since the distance travelled | 
by the two wheels is different, and since also slipping is | 
prevented, some device is necessary, or breakage of parts | 
would take place. A compensating gear is therefore used 
which enables the two drivers to revolve at different rates | 
or even in different directions, with the power of the 
engine applied to both wheels. Another necessity for 
the traction engine in which there is much variation is 


shown in section in Fig. 4. The barrel is 26in. in dia- 
meter, and contains 42 flues, 2in. in diameter, 60in. long, 
and placed in vertical rows with 2}in. spacing between 
centres. The tube plates have the holes drilled. The 
fire-box is of steel, 33in. long, 24in, wide, and 30in. high, 
and is intended for coal. The crown sheet slopes back- 
ward and is stayed to the external shell. The entire 
engine frame consisting of saddles, brackets, cylinder, 
steam chest, guides, and both crank shaft bearings, is cast 
in one piece and placed on the top of the boiler. In the 
12-horse power engine exhibited, the cylinder is 7}in. by 
10hin., and has its back cover cast with it. The connect- 
ing-rod is of steel, three times the Jength of the stroke, 





and has strap ends. The crank pin is 2}in. in diameter, 
forced into the crank by hydraulic pressure. The crank 
shaft bearings are 8in. long, and are ret at an angle of 
45 deg. The valve is a simple slide valve driven by a 
single excentric. The device for varying the cut-off and 
reversing is shown in Fig. 5, which is a perspective view 
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wheels are 40in. in diameter, Tin. face, and have a rib 
encircling the centre of the rim to prevent side slippin, 

The crank shaft has at one end a fly-wheel and a mali 
spur wheel. This latter gears with a large one, which in 
turn engages with the wheel A—Fig. 6—of the compen 
sating gear. : 

The wheel A is keyed to the countershaft, and has a 
bevel wheel cast in its interior, and this faces a similar bevel 
wheel B on the same shaft, and is connected to it through 
three loose bevel pinions. The spur wheel C is cast in 
one with the bevel wheel B, and runs loose on the 
countershaft. C is at the end of the countershaft, and 
gears with a spur wheel—seen in Fig. 1—on the driver at 
its side, this driver being loose on the shaft. At the 
other end of the countershaft is a pinion similar to C, but 
fixed to the shaft, and 
gearing with the driver 
on that side which is also 
keyed to its shaft. The 

action of the compensat- 
jing gear can now be 

readily seen. When the 
| engine is moving along a 
| straight path, the whole 
| gear rotates as one piece ; 
| but when one wheel en- 
| counters a greater resist- 
| ance than the other, as 
in turning round curves, 
the bevel pinions rotate 
in such direction as to 
make the rate of revolu- 
tion less on that side on 
which the greater resist- 
ance is. 

The steering gear is shown in Fig. 7, and will be readily 
understood in conjunction with Figs. 1 and 2. The cross 
chain connecting the steering chains becomes taut before 
the axle has turned through such an angle that the wheel 
can strike the boiler, and prevents further motion in 
that direction. The brake consists of a steel band going 
over a flanged pulley on the countershaft, and is applied 
by means of a foot lever. The friction clutch is shown 
in Fig. 3,and consists of a spider having an extended hut 
that encircles a sleeve on the crank shaft, and to the 
end of which is secured the driving pinion. Attached to 
the spider are two shoe-holders pivoted at one end and 
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Stevens’ Compensating Gear 
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A. W. STEVENS AND SONS’ BOILER 


with part of the excentric broken out. An excentric disc, 
A, revolves with the shaft. Across its face is cut a broad 
seat with bevel sides, into which slides a steel plate 
spanning the shaft. To the side of this plate the excen- 
tric B is fastened. Within the opening of the slides are 












GEISER MANUFACTURING COMPANY'S BOILER 


the clutch, through which the drivers are moved, and | 
which is thrown out of action when the engine is used for 
driving machinery. ; 
An engine which may be considered as typical is tat | 
exhibited by A. W. Stevens and Sons, Auburn, New | 
York. Views of this engine are given in Figs. 1, 2, and3. 
The boiler is of the wagon-top locomotive type, and is | 


cut diagonal grooves, into which gears a steel rack that is 
moved forwards and backwards by a bellcrank. This 
operation causes the excentric to move across the shaft. 

The driving wheels are 60in. in diameter, 1lin. face; 
they are solid, with wrought iron spokes cast into the hubs 
and rims. The cleats on the rim extend half way, and 
square across from either edge alternately. The front 





connected to toggle joint arms at the other end. The 
arms at their base are joined to a collar that slides upon 
the spider hub. When the clutch is not in action the 
spider hub rides loosely on the revolving crank shaft 
sleeve. By means of a bell-crank lever the sliding collar 
can be driven towards the spider, forcing the wooden 
shoes out against the inner rim of the fly-wheel and 
engaging them thereto, thus transmitting power to the 
driving pinion. 

The traction engine exhibited by the Geiser Manu- 
facturing Company, of Waynesboro, Pa., offers many 
special features, and is shown in side elevation in 


STEVENS’ 


Figs. 8 and 9. The boiler, Fig. 10, has a water-lined 
smoke-box, and is fitted with a chamber K in the steam 
space, which is in communication with the steam at the 
back end of the boiler, and which, by occupying space 
that the water would otherwise occupy when going down 
| hill, keeps the crown sheet of the fire-box covered. The 
| drawing shows the water line Z at a certain inclination : 
| and the water line V, which would be maintained with 
| the same height of water if the chamber K were 
| removed. “The crown sheet slopes backward, and is 
stayed to the external shell. The valve is a piston valve, 
illustrated in Fig. 11, and admits steam by its outside 
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THE GEISER MANUFACTURING COMPANY’S SPRING GEAR CONNECTIONS 


edges. Itisdriven bya single excentric, with a reversing , those of links D, because of the spring connection, the | wheel I seen in Fig. 14. This wheel is keyed on the 
gear somewhat similar to that described in the last engine. | spur wheel B can deviate irregularly from the shaft toa main axle K, and forms part of the compensating gear. 


This is shown in section and end elevation in Figs. 12and 18. 
The crank shaft is hollow and has within it a rod, which can | 
be moved forwards or backwards. This rod has attached | 
to its outer end two pieces with diagonally grooved faces, 
between which fits a plate with similarly grooved faces | 
forming part of the excentric. By moving the rod | 
forward or backward, this plate, and consequently the | 
excentric, is moved one or other way across the crank | 
shaft. The traction wheels have cast iron hubs, wrought | 
iron rims, and wooden spokes inserted in cups in the | 
rim. The spokes are secured to the hubs by means of | 
a plate bolted to its side, and can be tightened by means | 
of bolts in the hub, which acting on a cone ring bearing | 
against the ends of the spokes, fixes them into the rim. 
The compensating gear is mounted on the main axle, 
and is shown in Fig. 14. It is somewhat complicated by 
the arrangement for permitting motion of the driving | 
shaft relatively to the boiler, so as always to keep the | 
boiler level, as seen in Fig. 15. The driving pinion A | 
gears with the large spur wheel B, whose axle is fixed on | 
the engine frame, on a large hollow pin or trunnion. The 
motion of the wheel B is communicated through links C | 
to a gimbal ring D, and thence by other links or | 
rods E—which are fitted with springs to take up sud- 
den shocks—to the wheel F in the compensating | 
gear. The two sets of links by being attached at right | 
angles to one another, as seen in Fig. 16, form a coupling | 
which permits the engine and the spur wheel B to get | 
their centres out of line without interfering with the 
working of the gearing. The joints being knuckle joints, the 








Fig. 16—Detall of Geiser Company's Spring Gear Coupling 


It engages through the pinions G and H with the internal 
spur wheel J. This latter is cast along with the hub of 
that driver which is loose on the shaft. The action of 
the compensating gear is precisely similar to that of the 
one previously described. 

(To be continued.) 








An Exhibition of Mining and Metallurgical Appliances 
is to be held at Santiago, in Chili, next year, beginning March 
15th, 1894. The Engineering and Mining Journal says:—' The 
Exhibition is under the charge of the Sociedad de Fomento Fabril, 
and any information in relation to it can be obtained from Senor 
Julio Perez Canto, secretary of the Society, at Santiago de Chile. 
It is expected that all the South American countries will be repre- 
sented, and it will probably be to the advantage of our manufac- 
turers to take part.” 


MANCHESTER SHIP CANAL.—The award of Lord Balfour, who sat 
as arbitrator for 24 days to assess the sums payable to the London 
and North-Western and Great Western Railway Companies by the 
Manchester Ship Canal Company, has been issued. The a 
made by these companies, which amounted to £550,000, but which 
was subsequently reduced to £450,000, was in respect of the addi- 
| tional cost which will be placed upon them by reason of certain 

deviations of their lines rendered necessary by the construction of 
the Manchester Ship Canal. The arbitrator in respect of this claim 
awards £63,991 to the London and North-Western Railway Com- 
pany for the deviation of their lines near Walton Junction, W ~ 
rington ; £31,360 to the London and North-Western and Grea 
Western Railway Companies by? for the deviation of Meg 
| Birkenhead joint railways; and £5310 to the Great Western — 4 
| way Company in their own right. The total sum awarded amounts, 
| therefore, to $100,661, in addition to the costs of the inquiry, 


first set because the links O are open-slotted and rounded | sufficient extent, the extreme angle of heel never being | amounting to about £25,000. The award is considered favourable 
on the inside at the ends, and the second set, namely, | great. The wheel F is attached to the internal spur ’ to the Canal Company. 
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TWEDDELL HYDRAULIC RIVETTING PLANT, | 
L.B.& 8.C. RAILWAY WORKS. 


Tur London, Brighton, and South Coast Railway locomotive | 
shops at Brighton have recently undergone extensive altera- 
tions and improvements, carried out by Mr. Billington, loco- | 
motive superintendent of the line. The boiler shop especially | 
has been very much increased in size, and has been fitted with | 
a very complete plant for hydraulic rivetting on the well- 
known system of Mr. Ralph H. Tweddell, of Westminster. 
The plant is, we think, the best that has ever been put 
up in a boiler shop. Fig. 1 on page 218 shows the hy- | 
draulic crane for raising and lowering the locomotive 
boilers, and taking them to and from the rivetting ma- | 
chine, shown at the base of the pedestal on which the foot | 
of the crane rests. This crane has a lifting power of seven | 
tons,andcan move this through a vertical distance of 24ft.,and | 
has an extreme rake of 14ft., and all the motions are effected | 
by hydraulic power, viz.: Lifting, lowering, racking in and } 
out, and slewing. The valves with their handles for effecting | 


these movements are shown on the riveting machine at the | 
floor level, and the same man who works these also controls | 
the lever for working the riveter. The lifting cylinder is 


placed between the sides of the crane post, the racking 


cylinders suspended entirely from this jib, and the slewing | THE sixteenth half-yearly meeting of the company was held 
cylinder on the footstep casting. A large number of similar | on the 28th ult. under more favourable circumstances than 


cranes are at work on nearly every railway shop works. 


The stationary riveting machine is one specially designed | shareholders, and the former had a much more satisfactory 


, view of them is given. 


for locomotive boiler work, and is of the maker’s well-known | 


Atlas type. 
relative to the crane just described, and is shown more com- 
pletely by Fig. 5. The machine can take in a plate 6ft. 
wide, and has two powers, the larger one for ordinary loco- 
motive boiler shell work, the lower one for tenders, tanks and 
light work. The main standard is of box section and of cast 
iron, the hob is of cast steel, and connected to the main 
standard by forged steel bolts, and also at the foot of the 
standard ; the hydraulic cylinder is of steel bushed with gun- 
metal, and moves on a stationary ram also cased with gun- 
metal. The valves are all of gun-metal, and the whole 
machine is well finished in every detail. So far we have 
dealt only with bringing the boiler to the machine, but there 
is a great deal of riveting which can be done best when the 
boiler is on the ground, and the fire-box fixed in its place; 
to do this, a portable riveter is required, and Fig. 2 shows a 
wall crane carrying one of these machines. The wall crane 
is placed on any wall or column most convenient, and the 
crane has a rake of 28ft. and a vertical lift of 4ft. The cubic 
— in which the portable riveter can be applied is roughly 
about 1300ft. The pressure water is conveyed to the vertical lift 
by means of walking pipes connecting the travelling carriage 
to the mains, and the lift is so constructed that it serves as a 
pipe to lead the water to the riveter, as well as a lift or 
adjuster forthe same. It is hardly necessary to observe 
that, when not riveting, the crane is useful for any 
purpose ; in fact, many hundreds of similar cranes are in use 
for taking work in and out of lathes and other machines. 

The riveting machine shown connected to the lift at Fig. 2 
is one for riveting up smoke-boxes, locomotive frames, and 
any general girder or other work. Itis, in fact, asmall edition 
of a fixed riveter, and can be worked either vertically or 
horizontally. The body is of cast steel, and the cylinders 
and valves of gun-metal. For riveting up the foundation 
rings and fire-hole doors, however, of locomotive boilers, a 
special machine is required; this is shown in Fig. 6. In the 
position shown it is ready to place within the fire hole door, 
and when s0 placed, it is free to revolve on the gudgeon shown 
with worm and pinion. It can also, when placed at a suit- 
able angle, do all the rivets round a flanged fire-hole door on 
Mr. Webb’s system, the machine having a gudgeon on the far 
side, working in the lower arm of the suspending gear which 
allows of this motion. 

It will be observed that the hanging gear is compound, 
and allows of the riveter assuming any desired position, 
and thus doing the foundation rings or any other work. 
When much reach is not required the gap has to be kept 
small, in order that the machine may enter the fire-hole door. 
This is all the machinery at present erected in the Brighton 
shops, but provision is made for a flanging press, &c., in the 
capacity of the pumps and accumulator, which are shown at 
Fig. 3 in elevation and Fig. 4 in plan. 

The accumulator requires but little description, being of 
the ordinary Wright-Cass type. The ram is 8in. diameter, with 
a working stroke of 14ft. It is loaded tothe standard pressure 
of 1500 Ib. per square inch, introduced by Mr. Tweddell, 
and which pressure is universally adopted for all similar pur- 
poses. The accumulator is fitted with a hydraulic stopping 
and starting gear, to control the duplex pumps; the small 
pipe carrying the water connecting the two is shown 
above the pumps, Fig. 8. In some cases this gear con- 
trols ae many hundred feet from the accumulator, 
through a pipe but in. or Zin. bore. The pumps are 


Messrs, Fielding and Platt’s duplex pattern, and a general 


In Fig. 1 this machine is shown in its position | 
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They have two steam cylinders each 
10in. diameter by 12in. stroke, and work four single-acting 
pumps, each 1fin. diameter by 12in. stroke; these with 
7Qlb. of steam, pump the water against an accumulator 
pressure of 1530 ib. per square inch. The pumps are of very 
substantial make, and neat indesign. Each cylinder has an 
ordinary D slide valve, working by swinging levers, and 
receiving their motion from the crosshead of the other 
engine, in the usual manner. As is well known, Messrs. 
Fielding and Platt have supplied similar plants on Tweddell’s 
system to practically every railway company here or abroad, 
and at present have in progress a large installation for the 
Midland Railway Company’s works at Derby. The hydraulic 
machine tools at the well-known railway works at Altoona, of 
the Philadelphia Railway Company, were also supplied by 
Messrs. Fielding and Platt, to Mr. Tweddell’s specification, 
and are generally credited with doing these gentlemen more 
good than any exhibit at Chicago would have done. 








THE MANCHESTER SHIP CANAL COMPANY. 


have for some years attended the gathering of directors and 


account to lay before the assembly than they have been able 
to give of late. 

In the report which was issued two days previously, it was 
stated that the additional two million required had been 
raised by the Manchester Corporation, and that the work of 
construction has been done since the last estimate was pre- 
pared in June, 1892, within the amount therein stated. This 
in itself is a very satisfactory pronouncement, and will add 
confidence to the proceedings of the company. 

The total area of land purchased is given as 4520 acres, for 
which £1,139,354 have been paid, in settlement of claims 
amounting to £2,195,519. Sales of land for storage and 
industrial purposes on the banks of the canal have been 
negotiated, both in the lower and upper portions. 

During the past half-year the weather has been unusually 
favourable for the works of the canal. There have not been 
any floods of importance. The works have, therefore, made 
excellent progress, and unless some unforeseen contingencies 
should arise, the canal will be opened for traffic to Man- 
chester very early next year. The works generally have been 
carried out at a cost under the estimate of June Ist, 1892, 
and it is believed, judging from the experience of the past 
twelve months, that the cost of the work still to be executed 
will be within that estimate. All the deviation railways have 
been completed and taken over by the several railway com- 

anies, and are being worked by them. The difficult and 
, med works in the estuary on the Runcorn section, 
which the directors did not think it safe to let by tender 
owing to the numerous complications, have been successfully 
carried out by administration. The water has been admitted 
into the whole of the section, and the works there are now 
almost completed. Thetwo new dredgers which havelately been 
constructed at Manchester have worked satisfactorily. There 
are now ten dredgers at work cutting the waterway and 
removing dams, and this work will not delay the opening of 
the canal. 

On the 25th ult. the directors received the award of the 
arbitrator anent the claims made by the London and North- 
Western Railway and Great Western Railway Companies. 
The sittings lasted twenty-four days, and the result is that 
Lord Balfour has awarded £100,661. Of this the London and 
North-Western Railway Company receive £63,991 in respect 
of their main line and the Warrington and Stockport line, the 
Joint Companies £31,360 in respect of the Chester and War- 
rington line, and the Great Western Railway Company £5310 
intheir ownright. As the railway companies claimed £550,000, 
and the Canal Company had to deposit £383,718 in order to 
obtain possession of the land on which the old rails were laid, 
this may be considered as a victory for the Canal Company. 
Nevertheless it is a large sum of money to be mulcted in for 
the right to make a ship navigation to Manchester, especially 
seeing that the right of so doing had been safeguarded in 
every Act of Parliament obtained by railway companies for 
crossing the Mersey and Irwell, and that although some few 
trains may require the assistance of a bank engine to enable 
them to run up the incline, several level crossings have 
been done away with, which crossings would ere long have 
cost the railway companies a large sum of money to bridge 
over. 

Even now the Canal Company is not clear of the railway, 
for the London and North-Western Railway claim for the 
additional cost of the sible widening of their main line, 
and a further sum of £66,287 has been deposited to meet it. 
Unless their line is widened in three years this claim falls to the 


discontinue running numerous trains owing to the falling-off 
in receipts, we shall be surprised if this length of railway is 
not widened in time to save the expense, for which they have 
obtained Parliamentary sanction. We scarcely know an in- 
stance where vested interests have scored such heavy sums 
against competitiveroutes,and congratulatethe Canal Company 
on knowing, at all events, the full extent of the claims they 
will have to satisfy to enable them to prove what was evidently 
always in the mind of Parliament, viz., the desirability and 
practicability of making a vastly improved navigation between 
Manchester and the sea. 

The traffic of the district is faintly shadowed forth in the 
following extract from the report:—‘‘ During the half-year 
708,169 tons of merchandise traffic were carried over the 
opened portion of the Ship Canal, as compared with 423,579 
tons during the corresponding period of 1892. Of this traffic 
48,132 tons werechargeable with tolls. The trafficreceipts have 
again been sufficient to cover the local working expenses. 
During the twelve months, within which period Saltport has 
come into existence, 214,664 tons of traffic have been handled 
there, principally consisting of building materials for the 
works, Runcorn traffic—which has been dealt with there 
during the closing of the Runcorn Docks—as well as general 
cargo, timber, sugar, resin, pig iron, &c. Considerable pro- 
gress has been made with the arrangements necessary for 
dealing with the large traffic expected at Manchester, and 
other places as soon as the Ship Canal is opened.” 

In his eg from the chair, Lord Egerton of Tatton con- 
gratulated the shareholders on the position in which the 
enterprise now stood; and on the company, supported by the 
generous confidence of the shareholders, and aided by the 
public spirit evinced by the Council and ratepayers of Man- 
chester, who have advanced 44 millions sterling to supplement 
the ten millions of capital originally raised, being now within 
a measurable distance of the accomplishment of their 
undertaking. He stated that last week a vessel laden with 
4000 tons and drawing 21ft. of water, had sailed from the 
canal for Calcutta; that a floating dry dock, 300ft. long by 
70ft. wide, had been towed from Newcastle and lay in the 
canal, which yet afforded ample width for two large vessels 
to navigate and pass opposite where it was lying. 

As our readers are aware, the canal has been open to 
Weston Point for two years; it is now complete to the 
London and North-Western Railway crossing at Acton, half- 
way between Eastham and Manchester, and as soon as the 
excavation—which could not be carried on until the railway 
companies were settled with—has been completed, it is 
expected that, with the exception of a few minor works, 
the waterway will be ready for the passage of shipping. 
At present the length opposite the Weaver Docks at Weston 
Point is not filled with water, but the formidable work in the 
Estuary above is finished, and the canal filled up to and 
opposite Runcorn. At Weston a lock 600ft. long, and 45ft. 
wide, which could not be commenced until July, 1892, is 
completed. Above Latchford, the canal is filled to its normal 
level for many miles. At Barton, Brindley’s famous aqueduct 
is being demolished; the traffic of the Bridgewater Canal 
having been for some little time diverted over the new Swing 
Aqueduct, with which our readers are already familiar. The 
works of the Dry Dock Company at Mode Wheel are so near 
completion, that in the course of a week or two the water 
above the uppermost locks will be raised to ordinary canal 
water level. This company will provide dry dock accom- 
modation at both ends of the waterway. 

The abatement of the nuisance caused by tle pollution of 
the waters flowing into the canal has still to be dealt with. 
This is in hand, and the works for dealing with the sewage of 
Manchester are expected to be in operation next October. 
Much remains to be done, but we believe that the inhabitants 
of the district are in earnest, and will assist the Ship Canal 
directors, and the Mersey and Irwell Joint Committee in 
compelling the worst offenders to amend their ways. 

Great complaints are made that the Local Government 
Board does not keep pace with the work of inspection, and 
delay is superadded to the dilatoriness of local authorities in 
submitting sewerage schemes, owing to the time which 
elapses before they are reported upon. This requires 
immediate correction. It is the duty of the department 
having charge of the public health to expedite all measures 
calculated to improve the sanitary condition of the people, 
certainly not to be a hindrance. We do not hear of any ware- 
houses being built on the canal, but there is a certain num- 
ber available in Manchester; several of these are on the 
existing canals, to which goods can be barged. It is, however, 
quite time that this matter received attention. Meanwhile 
sheds are being erected on the dock sides which will afford 
temporary shelter during transhipment to railway wagons. 

The struggle for life being now nearly successfully com- 
pleted, the struggle for traffic willshortly supervene. The chair- 
man exhorted his hearers to recollect that the traffic on the 
canal was largely dependent on the will of the travellers of 
Manchester and the neighbourhood. He stated that he had 
written to Lord Rosebery, her Majesty’s Foreign Secretary, 
asking him to make known to our consuls and agents abroad 
that a new port was shortly coming into existence. 
The Canal Company will probably lose nothing for want 
of advertising, but an official intimation of the sort aimed at 
is worth a great deal. 

Manchester has many big undertakings in hand just now, 
all of which are nearing completion—the supply of hydraulic 
power to the public, the sewerage scheme, the Thirlmere 
water scheme, all of which are in the hands of the Corpora- 
tion, as well as the great Ship Canal undertaking, for which 
the Corporation provide nearly one-third the capital. Verily 
the metropolis of the North is putting forth gigantic efforts. 
We wish her all the success which such exertions deserve, 
and hope to see the city and the leaders in such enterprises 
adequately rewarded. 








THE SCARBOROUGH ELECTRIC SUPPLY CoMPANY commenced 
the supply of electricity in Scarborough on Saturday. As yet the 
current is only available in a portion of the town, but the remain- 
ing connections are being completed as fast as possible, and it is 
expected that in the course of a week or two the whole of the 
mains will be in operation. The company was formed at the end . 
of last year by Mr. A. A. C. Swinton by agreement with the 
Corporation of Scarborough, and is working under a transfer of the 
provisional order obtained by the corporation. The alternate 
current high-tension system, with low-tension distribution from 
sub-stations, is employed. The charge for electricity is at the 
rate of 7d. per Board of Trade Unit, with a cash discount and a 
sliding scale rebate amounting to 20 per cent. as a maximum for 
large consumers. Colonel R. F. Steble is chairman, and Mr. 
A. A. ©. Swinton, managing director and chief engineer to the 
company. The whole of the electric generating plant and trans- 
formers have been supplied by Messrs. C. A. Parsons and Co., of 








ground. In spite of the notice that the company is going to 





Heaton Works, Newcastle-on-Tyne. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
‘ correspondents. ) 


e 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Str,—The cha in the literary style of the letters com- 
municated by Mr. Mansel and Mr. Bower, and in the case of the 
former in their tone, areas marked as the persistent refusal of both 
to answer plain straightforward questions in a plain straightforward 
way, and the utter absence of all argument, either on behalf of 
their own views or in refutation of mine, which characterises every 
line of every letter. Cannot Mr. Mansel say without circumlocution, 
for instance, whether he thinks that the dynamic specific heat of 
water can or cannot have anything to do with the value of Carnot’s 
function, or that Carnot’s theory of heat is or is not identical 
with the theory generally accepted at the present day? If Mr. 
Mansel had answered these questions in a straightforward, candid 
way, I should have had the satisfaction, so far as he is concerned, 
of being able to regard my last letter as my valedictory contribu- 
tion to the discussion. y could not, however, have passed over 
Mr. Bower’s misrepresentations. The necessity for exposing 
these has led to reflections, which have opened my eyes to the fact 
that the steam engine does not belong to that class of heat engines 
to which conclusions, whether true or false, drawn from the study 
of Carnot’s engine apply. 

Mr. Mansel has quoted with approval Rankine’s criticism of 
Carnot’s work, ‘‘ Reflexions sur la Puissance Motrice du Feu,” which 
it is necessary for me to repeat. ‘‘ A work which, notwithstanding 
this fallacy, contains the first discovery of an a law, viz., 
that the ratio of the greatest possible work performed by a heat 
engine to the whole work expended is a function of the limits of 
the temperature between which the = works, and not of the 
nature of the substance employed.” at is the fallacy referred 
to by Rankine? Will Mr. Mansel explain? If Carnot’s theory is 
true, the conclusion arrived at by Carnot, and approved by Rankine, 
is true ; but if the principle of the convertibility of heat and work 
is true, the conclusion is true only in the case of heat motors in 
which we have to deal with the whole intrinsic power y 
the operative substance, not in the case of those heat motors to 
which alone conclusions drawn from the working of Carnot’s engine 
can apply, viz., those in which we have to deal with heat added to 
the operative substance during the working cycle. 

What and by whom Mr. Bower has been taught is well known to 
all readers of his letters. The question at issue, however, is not 
what Mr. Bower has been taught—that is a matter which concerns 
only himself—but whether what he himself teaches is true. I have 
timeafter time had toask him toread my lettersmorecarefully before 
replying, but in vain. If he had read the correspondence relating 
to Carnot’s function with ordinary care, he would have known that 
I have nowhere stated that in accordance with Carnot’s theory the 
efficiency is equal to Carnot’s function, but that it is supposed to 
depend upon the value of that function; in short, that C is Carnot’s 
coefficient of efficiency for a given range of temperatures. Mr. 
Mansel uses both indicated and absolute temperatures in the same 
formula, and uses T to denote the same absolute temperature as the 
symbol 7, used by Mr. Bower. To avoid confusion I shall refer to 
absolute temperatures only, and shall use the symbols T and ¢ to 
denote the highest and lowest respectively. r. Bower agrees 


with Maxwell and affirms that C = =? Mr. Mansel that C = 


I cannot ask the question which is right, because I have 
demonstrated that both are wrong if the principle of the converti- 
bility of heat and work is true, and neither Mr. Mansel nor Mr. 
Bower has been able to detect any flaw in the demonstration. 
If H be the heat added during isothermal expansion, the net 
effective external work done during the four stages of the Carnot 


cycle is equal to ie but in determining the maximum 


amount of external work available from a given amount of heat 
imparted to the operative substance in a heat engine, we have not 
to take into consideration the net external work given out during 
these four stages. The power given out by the engine during 
isothermal expansion may be applied to do any external work arbi- 
trarily decided upon, but it is certainly very foolish to apply any 
. part of it to do work upon the operative substance in order to 
generate heat and convey it toa third body. Surely the simplest 
way of achieving this object would be to place the last yin 
direct communication with the source of heat. Mr. Bower must 
admit that the thermodynamic state of the operative substance at 
the close of the stage of isothermal expansion is the same as at the 
commencement, and that if this is so we have nothing to do with 
any further consideration of the heat added during this stage, 
since the whole of it has already been converted into work. Mr. 
Bower has placed himself on the horns of a very unpleasant 
dilemma, by making the following statement : ‘‘ Now Mr. Donald- 
son is pleased to say that the coefficient of efficiency of Sl is 
only to be got when the operative substance is an explosive.” If 
he will pond my letter of May 5th carefully he will find that I have 
stated that the coefficient of efficiency of a heat engine in which 
there is no loss of heat by conduction or friction to be overcome, 
and in which the whole of the heat added to the operative substance 
is converted into work during isothermal expansion is ily 


there is no loss by conduction or wire-drawing, if for the ~ e 
of the present investigation we consider that no part of the heat 
expended in converting water into steam of the same temperature 
can be utilised until the steam has been reconverted into water, 
except the equivalent of the work done during the period of 
admission, the work done by unit of mass of steam is equal to 
S.J (T - ¢) + w, and the work done in raising the temperature of 
the feed-water to boiling point and converting it into steam of the 
same temperature is equal to J (T - @) + L, in which @ is the 
temperature of the feed-water, S, the specific heat of dry steam, 
w the work done during the period of admission, and L what is 
known by the term “latent heat of steam.” 

According to the result of some direct experiments to ascertain 
the specific heat of steam, the value of the specific heat of dry 
steam is about °47, and of saturated steam about ‘3. It is clear 
that theseabsolute values cannot be right, because, if thespecific heat 
of dry steam is greater than the specific heat of saturated steam, 
the specific heat of dry steam must be greater than the specific 
heat of water. We may, however, fairly conclude that the results 
of these direct experiments prove that the specific heat of dry 
steam is not less than that of water. If the value of the specific 
heat of steam is calculated from the values of x, determined by 
Zeuner in the formula pv" = const., the resulting value is very 
nearly equal to but somewhat less than that of water, so that we 
may fairly conclude that the specific heat of steam, which is com- 
posed of the same chemical constituents in the same proportion, is 
the same as that of water. For the mere object of testing the 
comparative advantages of high and low-pressure steam, it is im- 
material what value is used. I shall therefore putS, = 1. The 


value of wis approximately eS and the generally accepted value 


of L for all temperatures 965 J. On the basis, therefore, that L can 
only be utilised in heating the feed-water, = oe 
: : . 11 = 
Coefficient of {efficiency T7404 

if we the m possible value of tdeg. to be 61ldeg. 
and the maximum value of tdeg. to be 561deg. For indicated 
pressures of about 60lb. we may put Tdeg. = 760 deg., and for 
indicated pressures of about 290 lb. we may put T deg. = a 
and the corresponding coefficients of efficiency will be +19 and ‘29. 
If, therefore, steam of 880 deg. temperature may be used on the 
conditions stated, a gain of 10 per cent. in efficiency may be 
obtained by using high-pressure steam. In order to compare the 
theoretical maximum external work obtainable with the actual 
work obtained calculated from the indicator diagram, we must 
deduct from the work done by the steam the work done in over- 
coming back pressure, which varies from about 15lb. in non-con- 
densing to about 14 1b. per square inch in condensing engines. The 





1 
work done in overcoming this resistance is equal to P v ( z ) we 


in which P is the pressure per unit of area, and v the volume of 
unit mass of saturated steam at temperature T. In the case of 
1 


non-condensing engines the values of P v ( - ) ¥- } forthevalues 


760 and 880 of T are 90 J and 110 J respectively, and the corre- 

sponding maximum theoretical indica’ efficiencies 12 per cent. 

and 19 per cent. respectively. In condensing engines the corre- 
1 


sponding values of P v (=)? 7 are 9J and 11J, and the 


corresponding maximum theoretical indicated efficiencies 18 per 
cent. and 27 per cent. respectively. 

The above coefficients refer to the heat actually received by the 
water. The fact that the efficiency of 13 per cent. of the thermo- 
dynamic power of the fuel is actually attained in practice is con- 
clusive mg that the specific heat of steam is not less than the 
specific heat of water. 

By stating that ‘“‘heat must be received wholly at the highest 
and rejected wholly at the lowest temperature,” Mr. Bower has 
placed himself in the followingdilemma. He must either maintain 
that heat can be interchanged between two substances at the same 
temperature, or that the physical properties of a given quantity of 
heat depend upon the temperature of the source of heat from 
which it is obtained. I fully agree with Mr. Mansel’s opinion 
about the insignificant part which the differential and integral 
calculuses have to play in the solution of thermodynamic problems. 
With the exception of their use in determining the work done in 
isothermal and adiabatic compression, there is no opportunity for 
their application. For the solution of all other questions a know- 
ledge of the four elementary rules of arithmetic is amply sufficient. 
The practical engineer may accept without hesitation the adiabatic 
and isothermal formul calculated by mathematicians. 

Mr. Mansel affirms that E = C Q(T - ¢), which may be written 
E=CMJ(T - 2), if we express the value of Q in thermal units. 


According to Maxwell and Mr. Bower, C = Ls so that E = 


ase 4, and the coefficient of efficiency is equal to T-¢ we, 
Mansel, however, affirms that C = oe so that E = ae G4 


and the corresponding coefficient of efficiency is equal to 





y 
unity. Iam surprised to find that Mr. Bower maintains that the 
function a is not applicable to the determination of the 


efficiency of explosive engines. Unless I have totally misunder- 
stood some parts of his letters, he several times made special 
reference to its suitability to this class of engine. It can easily be 
proved that the ratio T _ is certainly the ratio of the work done 
by the explosive to its total intrinsic power, although it has 
nothing to do with Carnot’s function of the temperature. In the 
case of steam engines we have not to compare the effective work 
done during expansion with the whole intrinsic energy of the 
steam, as we have to do in the case of explosives, but the work 
done during the periods of admission and expansion with the heat 
expended in raising the temperature of the water to boiling point 
and converting it into steam of the same temperature. 

I have demonstrated that the specific heat of all substances 
which obey the law of Boyle and Marriotte is independent of the 
temperature, so that the thermodynamic power possessed by such a 
substance is equal to the product of its dynamic specific heat 
a by its mass and its absolute temperature. ether the 
specific heat of all substances a or not of the tempera- 
ture can never probably be positively proved. The slightness of 
the experimental differences observed by the same experimenter 
tend to prove rather that it is than that it is not, because these 
differences are trifling compared to the differences at the same 
temperature saeeed er different experimenters. For all perfect 
gases the thermodynamic power of a gas, whose mass contains m 
times the mass of the platinum standard, and whose specific heat 
at constant volume is represented by S, is equal toS,J mT. If, 
therefore, M J thermal units are added to the operative substance, 
we have, if the principle of convertibility of heat and work is true, 

Greatest possible work performed _ S,* m *(T — ¢) 
Whole heat expended ‘- M 

In the case of the explosive engine the total thermodynamic 
power of the gaseous products of combustion may certainly, in 
estimating the theoretical efficiency, be taken to be equal to 
SeJ mT, so that the coefficient of efficiency would be equal to 
eae » Which, however, in this case has nothing to do with 








Carnot’s function of the temperature. 
In the case of a theoretically perfect steam engine, in which 





Ae ‘). What has Mr. Mansel to say about the great physical 


truth, which is not a mere mathematical chimera ? 
August 22nd. WILLIAM Dona.pson. 


Str,—I am quite at a loss to understand what is the necessity 
for the interminable disquisition on this subject by Mr. Donaldson 
and Mr. Mansel. If the first-mentioned gentleman is to blame 
because he cannot, or will not, understand the subject about 
which he is writing, Mr. Mansel is certainly not blameless concern- 
ing the way he has taken to enlighten him. If Mr. Donaldson 
cannot getinformation from Rankine, Clausius, or Maxwell, that is 
his misfortune, but he is not put in the way to enlightenment by 
your correspondents. 

The simple truth is this, when a heat engine does work, part of 
the heat supplied to the working fluid disappears, a portion is 
wasted, a portion utilised. Carnot showed what were the conditions 
under which the best results could be got. Rankine, working 
with more knowledge than Carnot , Showed that in any 
case the portion utilised could not exceed the fraction of the whole 
represented by Te in which T is the temperature of, let me say, 
heated air, during the full pressure part of a stroke, and ¢ is the 
temperature of the same air at the moment the exhaust valve 
opens. But tT T ‘ is not Carnot’s function, but Rankine’s, 

Furthermore, it is easy to see that all the heat should be supplied 
during the admission period and not during the expansion, because, 
among other things, the raising of pressure after a piston has made 
a portion of its stroke is analogous in its waste of energy to 
re-opening a steam port during the expansion stroke. 

If Mr. Donaldson fails—and he evidently has failed—to under- 
stand Clerk-Maxwell, no correspondence in your paper will en- 
lighten him. 7 W. 

Westminster, August 28th. 








EIGHTH INTERNATIONAL CONGRESS OF HYGIENE AND 
DEMOGRAPHY, BUDAPEST, 1894. 
Sir,—I beg to ask you the favour kindly to insert the followi 
ublication in the next issue of ong esteemed paper. It is well 
own that the next, the Eighth International Congress of 
Hygiene and Demography, will be held at Budapest in September 





———,, 
of next year, under the high patronage of his Imperi 
Majesty. The pavers | work is pom rogrealing yon yr? 
the papers of subjects for the nineteenth hygienic aad — 
demographic sections being already selected ; the referees Pre oon 
papers have also been asked to receive them, and man “} 
gentlemen have already sent in their acceptance of these duti 
The series of further questions will be arranged according = 
sections about the beginning of next month, and will then bee be 
out to the foreign scientists in order that the preliminary «ut 
for the scientific part of the Congress may as nearly as re Pe ‘ 
completed before the beginning of autumn. The | Sell me Co be 
mittee especially desire to realise as far as possible the decisi te 
the London Congress. Special international committees have. 
organised with regard to several decisions accepted at the Lond “ 
Congress. They are at present occupied with the solution é ed 
various questions thus mooted. the 
: To England it will be of some special interest to knc 
important decision that was accepted at the instigation of th, 
London Congress. This decision refers to the organisation of ; 
separate section for tropical countries. The president of this 
special section will be Dr. Theodor Dicka, and the two secreta, ics 
will be Dr. Isambard Owen and S. Digby, Esq. These gentle; ci 
kindly consented to accept these posts, and are now en we 
arranging the programme of this section. The honorary > 
dents of the several sections will he elected by the ExecutiveCon” 
mittee as soon as the names of those foreign celebrities shall be 
known who will take part in the Congress. After the terminatio, 
of the Congress several excursions will be arranged, amongst which 
one will be to the Irongate, on the lower Danube, to Belgrad, and 
to Constantinople, which, doubtless, will be of some attraction 
PROFESSOR MULLER, M.D., Chief Secretary, 


Y Of these 


DW of one 


August 26th. 





ANALYSIS OF ENGINE TESTS, 


Sir,—In answer to your correspondent ‘‘Flox,” I regret that my 
style has caused a confusion in his mind. Perhaps the follow; z 
statement, which is, however, but a repetition of those in m 
former letters, may help to make my meaning clear. I do on 
mean to say that, no matter what the range of expansion, 17 per 
cent. of all the steam entering the cylinder will be fiquefed in the 
performance of work. 

I maintain that, given the same initial pressure, terminal 
pressure, and back-pressure as obtained in Mr. Crosland’s trial, the 
amount of steam theoretically liquefied in performing external 
work in an ideal cylinder would 17 per cent. of all the steam 
admitted to said ideal cylinder ; and further, I maintain that this 
amount is the maximum possible in an actual cylinder. The 
actual liquefaction may be less, but cannot be more. 

In my last letter I have given in pounds the maximum 
possible liquefaction which could have taken place in the cylinders 
of the engine in question. The actual weight liquefied may have 
been less than this, but not more. W. R. Cummiys, 

Dundee, August 28th. 


HANDLING STEEL INGOTS. 


Sir,—It may interest some of your readers to know of a simple 
method of catching steel ingots for forging purposes. As a rule 
ingots are short, and a handle has to be drawn on one end. This is 
greatly facilitated by putting into top end of ingot—just before 
the steel sets—a square bar of iron or steel from Sin. to Gin. section 
and 2ft. or 3ft. long, to which it is easy to fix on the porter bar, 
I am not aware of this having been done before ; perhaps some of 
your readers can say. M MUIRHEAD, 

Glasgow, August 28th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief Engineer: William 
Bromley (b) to the Pheton, to date August 29th. Engineers; 
Edwin A. Cudlip to the Daring ; and Frederick H. Hinks to the 
Aurora, to date August 25th ; Robert B. Dixon to the President, 
additional ; Arthur T. Webb to the Trafalgar; and Edward J. 
Edgar to the Leda, to date September 3rd. 


HARBOURS AND RaiLways OF Biscay.—Considering the limited 
extent of the Spanish Province of Biscay, and the national 
characteristics respecting works of improvement, much attention 
is being directed to the improvement of harbours and construction 
of railways, especially the latter. According to a recent report of 
the British Consul at Bilbao, a port at which the general shippi 
amounts to one-fourth that of all Spain, and of which Britis 
shipping—1,976,436 tons—forms 67°35 per cent., the harbour 
works are proceeding very satistfactorily, the greater portion of 
the breakwater is visible at low water, and in the course of two or 
three years safe anchorage will be available for vessels on the 
inside. At Santander, a smaller port, during the last three years, 
extensive works have been proceeding for the improvement of the 
harbour by strengthening existing and constructing new quays at 
which vessels of any tonnage can load and discharge. Further 
down, near the entrance of the port, a dry dock is being con- 
structed 434ft. Qin. long, t. Sin. wide, and with an 
entrance 62ft. 10in. wide. The cost of these works is 
defrayed by the levy of a due on the cargoes of ships, sup- 
plemented by an annual grant of £20,000 from the State. Other 
works of more importance to the future of Santander are 
being carried out at the upper end of the estuary—formerly a 
morass and still partly one—forming the harbour. On a drained 
portion are the station of the Madrid railway, extensive 
warehouses and wharves, and the principal import and export 
busi of Sant is carried on there. To obviate the 
disadvantages arising from vessels alongside the wharf being 
exposed to the full force of the violent southerly gales blowing 
frequently across the bay, but chiefly with the intention of acquir- 
ing a valuable quantity of ground for building purposes and docks, 
an association of capitalists in England, called the Santander 
Harbour Company, has undertaken the drainage and embank- 
ment of the remainder of the morass, Since June last, the 
entrance canal leading to the dock, 459ft. 6in. wide, and deep 
enough for the passage of the largest ships at low tides, has been 
dredged for a length of 919ft. ud and sand to the amount of 
196,500 7 s have been raised and used in embanking and 
levelling 83,720 square yards on the southern side of the dock; 
598,000 square yards additional are required, and by the end of 
next year the company will most likely have at their isposal about 
fifteen acres of land, to be sold for building purposes. The land is 
intersected by the railway to Madrid, that to the neighbouring 
town of Solareo—the beginning of the long-wished-for line to 
Bilbao—and a third one leading to the interior of the province in 
another direction has been commenced. In addition to these 
advantages, any future railway from Santander must pass through 
the company’s nererty. The development of railways in Biscay 
is remarkable. New lines have been opened from Guernica to 
Pedernales, Luchana—on the Bilbao River—to Munguia, and 
from Las Arenas at the entrance of the port to Plencia, on 
the east coast. A new line will soon 4 opened to San 
Sebastian direct vid the coast route. Another from Bilbao to 
Santander is rapidly advancing, and a new line of great import- 
ance, 170 miles long, connecting the provinces of Asturias and 
Biscay, at La Robla in the former, will 4 finished in the course of 
the present year. This line is considered valuable for the convey- 
ance of native coal, the exportation of which has hitherto not been 
carried on in consequence of the distance from the coast of the 
district to be opened up by the railway. Whether the price at 
which the coal could be delivered in Bilbao, and its quality, would 
cause any serious competition with British coal, the import of which 
last year was 318,991 tons, remains to be seen, 
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RAILWAY MATTERS. 


Tae celebrated Terre Haute Car Works, employing 

+ 1000 men, and one of the largest manufacturing interests of 

yo of Terre Haute, Indiana, were burned on August 10th. 

Ld tically all of the buildi of the company and the stock on 

- Juding several hun red completed cars, are stated to have 

been destroyed. The company carried about 150,000 dols, of 
jnsurance oD the buildings and stock. 


THERE is & frequent source of locomotive loss in the 
United States of which we know nothing in this country, or very 
ttle An American contemporary says :— Two locomotives of 
: Cleveland and Pittsburgh Railway were burned with the 
Se hat at New Philadelphia, O., on the morning of 
a ust 13th. On the same date two locomotives of the Niagara 
Sonal Railway were burned while standing in the engine-house 
at St. Catherines, Ont.” 


We have frequently called attention to the numerous 
derailments in the United States, from 30 to 40 per cent. of which 
are unexplained. The derailment of a train on the Taff Vale 
Railway, in Wales, on August 12th, resulted in the death of 
sixteen persons and the injury of forty. Five of the wrecked cars 
went down an embankment a distance of 40ft. The accident 
occurred at a sharp curve near Pontypridd, while the train was 
running about thirty miles per hour. 


Ove is accustomed to read of the enormous quantity of 
coal used on our railways per year, but the figures are too big for 
realisation. When the quantity 1s stated in tons per week it is 
more comprehensible. It appears that the North-Western is the 
largest consumer, burning about 27,000 tons, the Midland about 
the same—say 25,000 tons, the Great Northern about 12,000, and 
the Great Eastern about 10,000. This means that the coal burned 
py these four companies alone is 263 lb. per second. 


+ TrovGH ill-health, Mr. Thomas Urquhart, M. Inst. 
C.E., has been obliged to relinquish his position as manager of the 
Nevskey Ironworks, St. Petersburg, and has returned to this 
country vermanently, after a residence in Russia of twenty-five 
years. Mr. Urquhart is well-known to many of our readers 
through his work in connection with compound locomotives, and 
the use of petroleum fuel on Russian railways. We hope his return 
to his native country will secure him a return of health. 


A new din. steel cable, measuring 4500ft., to replace 
the old one, has just been provided by the North British Railway 
Company for the steep incline on their main line between Queen- 
street, Glasgow, and Cowlairs, This part of the system will be 
worked as hitherto, by means of this endless wire rope, to which 
the engines of all i pperme trains are attached by a stout hemp 
rope and chain, an raised to the bank at Cowlairs, whence they 
proceed on their journey in their own steam. Trains descending 
this heavy gradient are equipped in front by two or more ponder- 
ous braking trucks instead of the locomotive, which sets the 
vehicles in motion from behind and leaves them to run by gravita- 
tion. The Railay News says this somewhat primitive mode of 
locomotion, by which several million passengers are handled in the 
course of a year, costs the company something like £5000 annually. 


AccorDING to data collected by the Railway Depart- 
ment at St. Petersburg, the passenger traffic on Russian railways 
is fifty times below that of Great Britain. For every 100 of the popu- 
lation there are only 44 passengers in Russia, while in France, the 
United States, Belgium, and Great Britain, the figures severally 
are 660, 826, 1072, and 2163. Russia, however, carries off the 
palm in point of average of distance traversed by her railway 
travellers, which is 101 versts per head, such distance being only 
35 versts in Austria, 31 versts in France, and 28 versts in Germany. 
It is also calculated that each railway passenger yields in France 
58 c., in Germany 48 c., in Great Britain 42c., and in Russia 132 c. 
At the same time passenger rates on all Russian railways are com- 
puted on the basis of 3} c. first-class, 24 c. second-class, and 1} ¢. 
third-class ; but since 1887-88 the cost of railway tickets has been 
increased in all three classes by an addition of a railway passenger 
tax to the ordinary rates, which tax varies from 15 per cent. to 
25 per cent. 

A rEcoRD of train accidents in America in June includes 
seventy-two collisions, ninety-six derailments, and five other 
accidents, a total of 173 accidents, in which forty persons were 
killed and 200 injured. These accidents are classified by the 
Railroad Gazette as follows :—Collisions—Trains breaking in two, 
10; misplaced switch, 4; failure to give or observe signal, 7; 
mistake in giving or understanding orders, 6 ; miscellaneous, 21 ; 
unexplained 24; total, 72. Of these collisions ten were rear 
collisions. Derailments—Broken rail, 5 ; loose or spread rail, 3 ; 
defective bridge, 2 ; defective switch, 5 ; defective frog, 1 ; broken 
wheel, 3; broken axle, 7 ; broken truck, 1; fallen brakebeam, 1 ; 
failure of coupling or draw bar, 2 ; boiler explosion, 1 ; misplaced 
switch, 6; runaway train, 1 ; bad loading, 2; derailing switch, 1; 
bad switching, 2; animals on track, 6; landslide, 1; washout, 5; 
malicious obstruction, 3; accidental obstruction, 2; unexplained, 
36; total, 96. Other accidents—Broken side rod, 1; cars burned 
while running, 2; other causes, 2; total, 5. Total number of 
accidents, 173. 

ALTHOUGH railway passengers in France are not with- 
out some remedy against unpunctuality of trains and the con- 
sequent annoyance, inconvenience, and loss, yet the practice has 
risen to such a height as to form on some lines the rule, the arrival 
of a train to time being the exception. The Minister of Public 
Works, with the view of causing a change, proposes to fine railway 
companies for unpunctual running ; a course which will recommend 
itself to those who periodically complain of similar occurrences on 
a few of the English lines. An instance of the view taken on the 
subject by the French Courts is reported by the British Consul at 
Nice. Two passengers having taken the South of France train 
from Montauroux to Grasse, which was timed to arrive at the latter 
a4 by 6.54, intending to cross over to the Paris, Lyons, and 
lediterranean station in time to catch the train leaving for Cannes 
at 7.18, missed the latter—although the distance between the 
stations is not more than five or six minutes’ walk at the outside— 
owing to the extreme unpunctuality of the South of France trains. 
The F case 6 brought an action against the railway company in 
the Commercial Court of Grasse, which decided in their favour; and 
ordered thecompany to refund the charge for the tickets to Cannes 
and to pay the costs of the proceedings, on the ground that no delay 
is excusable unless caused by accident or some other fortuitous and 
unavoidable circumstance, thatrailway companies are bound by their 
own time-tables, and that the non-execution of their contract with 
their passengers is a legitimate cause of action. It is said from 
inquiries made by Government officials at the principal railway 
termini in Paris, that with the exception of those on one line, three 
trains out of eight arrive there after their proper time. The 
Minister of Public Works is of opinion that accidents are caused 
by unpunctuality, and pores to adopt the course referred to in 
the interests of the public. The railway companies, on the other 
hand, assert that non-punctuality often prevents accidents, and 
that it is impossible for every train to keep its time to a minute 
under all circumstances, so many things having to be taken into 
account, but as to the truth of the first proposition they do not give 
any evidence. If punctuality of trains causes accidents and col- 
lisions, the system of train service must not only be badly adjusted, 
administered, and arranged, but of an extraordinary character. 
The contention as to non-ability of trains to keep time to a minute 
is evading the point at issue, the long delays forming the grounds 
of complaint. The proposal is causing much commotion among 
French railway directors and shareholders, and it is said that the 
fines will cause a marked reduction in the dividends. If this will 
be the case, the proportion of late trains must be very large anda 
change greatly needed, 
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NOTES AND MEMORANDA. 


In London, including the metropolitan workhouses, 
pete, and lunatic asylums situated outside registration London, 
2571 births and 1718 deaths were registered last week, or births 
36 below and deaths 202 above the average of the last ten years. 
The annual death rate per 1000 from all causes, which had been 
pt ge ? 22°5 in the preceding three weeks, fell again last 
week 8. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
21°6 per 1000 of their aggregate population, which is estimated at 
10,327,846 persons in the middle of this year. Croydon presented 
the cleanest health bill with a rate of 13°4, and Blackburn the most 
or slew hd or as many more than Croydon as the total death rate 
of London, 


AT a recent meeting of the Paris Academy of Sciences, 
a note on the work of M. D. Colladon was read by M. Sarrau. 
J. D. Colladon, who died at Geneva on June 30th, at the age of 
ninety-one, was the first to transmit power to a distance by com- 
pressed air, and to utilise thie power in boring tunnels. His 
system, sed in 1852, was adopted in the working of the Cenis " 
and Gothard tunnels. His name is also widely known in connec- 
tion with improvements in paddle-wheels, and his celebrated 
investigation of the velocity of sound in the Lake of Geneva, in 
connection with Sturm. illiam Mann of Brixton, Surrey, pub- 
lished designs and estimates for the use of compressed air for 
numerous power transmission and other purposes in 1830. 


Some experiments on the influence of boiler coverings 
on the consumption of fuel have just been concluded on the rail- 
ways of South-West Russia. It was found that cooling was more 
rapid while working than when stationary, save when a double 
covering of felt was used. The Chemical Trade Journal says the 
heat lost in twenty-four hours by a boiler with 30 square metres of 
surface containing water at a temperature of 144 deg., and exposed 
to an exterior temperature of 8*5 deg., corresponded to 133 kilos. 
of coal if the boiler was uncovered, to 153 kilos. if there was a thin 
metal covering, to 130kilos. if there was a double felt covering, 
and to 103 kilos. in the case of a cork covering. For an average 
daily consumption of 1164 kilos. the cooling of the boiler repre- 
— about 24 per cent. and 8°1 per cent. of the consumption of 
coal, 


Tue duration and form of temperature waves as they 
occur at Trieste has been studied by Herr Ed. Mazelle, and 
described in a recent communication to the Vienna Academy. 
Daily records during the period from 1871 to 1890 show a mean 
wave length of 4°23 days. The longest waves occurred in winter 
and summer, the shortest in spring and autumn at Trieste, in 
marked contrast to Central Europe, where the reverse occurs. The 
mean duration of increase of temperature was always longer than 
that of fall of temperature, in the proportion of 2°39 to 1°84. For 
dull days both the periodic and the aperiodic diurnal variation 
were of less extent, but both the maxima and minima of tempera- 
ture occurred earlier in the day. The variability of mean daily 
temperatures was different for different parts of the year, showing 
= in January and July, and minima in September and 

pril. 


THE President of the Pittsburgh Reduction Company 
has suggested a scheme for bringing the American silver dollar up 
to the value of 100 cents, without encountering the objections of 
Senator John Sherman to the goloid coins now under discussion by 
financiers and metallurgists. Professor Roberts Austin described 
an alloy which consists of 78 per cent. of gold and 22 per cent. of 
aluminum, and these are the only proportions in which the two 
metals perfectly alloy. This mixture of metals produces an alloy 
of a beautiful purple colour, with tints of ruby, and it cannot be 
counterfeited. As gold is 7, heavier than aluminum, the same 
weight of aluminum would cover 7,4, the amount of space that the 
gold would. The purple aluminum gold alloy would occupy about 
three times the space that the pure gold would, and, if placed in the 
centre of a silver dollar, the alloy being of equal thickness and 
showing on both sides, it would form a purple disc gin. in diameter, 
thus being easy to distinguish. 


Stenor Riccarpo ARNo has communicated to the 
Reale Accademia delle Scienze di Torino his results obtained 
during an investigation of the diathermanous power of ebonite for 
heat waves of various lengths. He employed six different sources 
of light, whose radiant heat was sent through plates of ebonite of 
thicknesses varying from 0°12 mm. to 0°52 mm. The thinnest of 
these absorbed 25 per cent. of the heat radiated from an in- 
candescent lamp, whose luminous heat rays were cut off by a thick 
plate of glass. When the source of light was very bright, this film 
was found to transmit a small portion of the visible red rays. 
Sixty-nine per cent. of the dark rays from the smoked surface of a 
Leslie cube containing boiling water were absorbed by the thinnest 
film, and 88 per cent. by the two others, thus showing that ebonite 
is less transparent for dark heat rays of low refrangibility than for 
those more approaching the visible spectrum. The greatest trans- 
etree was shown for the dark heat rays on the border of the 
uminous spectrum. Nature says the successive substitution of a 
hot iron plate, a glowing platinum wire, a Locatelli lamp, and an 
incandescent lamp for the Leslie cube brought about a steady 
increase of transmitting power in ull the specimens of ebonite. 


Tre Economiste Francais has published some tele- 
»honic statistics, and says that in 1883 Belgium and Switzerland 
had more telephones than any other country. Twenty-three towns 
of Switzerland, with a total population of 447,877 inhabitants, had 
3579 subscribers, this being equivalent to one subscriber out of 125 
inhabitants, the most remarkable feature being that several of the 
smallest towns were the best provided with te’ephones, Montreux, 
for instance, having a subscriber to every thirty-one inhabitants, 
while Geneva had only one in 832. Since then the increase has 
been so rapid that Switzerland now has nearly 10,000 miles of 
telephone wires, with over 10,000 subscribers, who exchange about 
8,000,000 communications in the course of the year. Belgium has 
now about 12,000 miles of wires with about 6000 subscribers, who 
exchange upwards of 10,000,000 messages. Germany has now 
about 70,000 miles of wires, with 49,531 subscribers exchanging 
about 257,000,000 communications, The progress in France since 
the State took over the telephones bas been rapid, and there are 
now about 20,000 subscribers for the 112 towns which possess tele- 
phonic communication, this being exclusive of the telephones from 
town to town. 


In an article on some American timbers, a writer in the 
Scientific American says:—‘‘Redwood comes in for its share of non- 
appreciation, owing to the fact that its qualities are not known. 
Effort has been made to introduce it into Eastern, and into what 
we know as Western markets, but a Californian will tell you with 
unsatisfactory results. It is a beautiful lumber, wide and clear. 
It has a quality as distinct as the territory in which it grows. 
While not a veritable salamander, it is closely related to the sala- 
mander tribe. The district bounded by the fire limits of San 
Francisco is smaller than that of any other city of its size in the 
country, one reason being that the —? are constructed 
largely of redwood, and will ndt easily burn. If 1 may judge, this 
is a rare quality in any building wood, especially for residence 
purposes. Yet so little is said about it, that this information will 
undoubtedly be news to many. Redw shingles are sold to a 
considerable extent east of California ; but I have never heard of a 
lumber merchant using the argument when trying to make a sale, 
that the shingles will not readily burn. He says the redwood is a 
well-made, clear, durable shingle, and of a pretty colour.” He 
peg to remark that sparks not set a roof of these shingles 
on fire, 


MISCELLANEA. 


Tue St. Pancras Vestry have accepted the tender of 
Messrs. Johnson and Phillips for their ‘‘D.P.” accumulators for 
the extension of the Regent’s-park Central Station. 


Accorp1nG to the report of the Edinburgh Corporation 
inspector, 42,004 meters were tested for the manufacturers of gas 
meters during the past year. One firm sent about six hundred 
penny-in-the-slot meters monthly to be tested, most of which are 
sent to England, many to the South Metropolitan Gas Company. 


Some mild steel has been advertised for, by one of the 
Government departments at Versailles, for the construction of 
bridges. The material is to have a tensile strength of 27°6 tons 
to the square inch as a minimum, and of ‘4 tons as a 
maximum. The minimum limit of elasticity is fixed at 15°8 tons 
for the same unit. 


In Japan there are now twenty public electric light 
companies in operation. Further lighting schemes are, Llectrical 
Plant says, on foot, and a pestle. a J trade with Japan for 
electrical engineers may be anticipated in the near future. It is 
unfortunate that our American neighbours have already got so 
firm a foothold in the island. 


W. G. Cuarx, of Adelaide, South Australia, has 
described a new process for welding copper and iron. A piece of 
metal treated by his method is said to have been immersed in sea 
water for six months without showing signs of any weakening 
action. The process is patented, and is said to be cheap and to 
have received the approval of those who have used it. 


Many who have speculated on the fortune which the late 
Mr. Harvey would realise from his process of treating armour-plate 
will, the Scientific American says, be surprised to learn that his profits 
from the United States Government will be only about 100,000 dols. 
The amount of royalty which Harvey received for the right to 
carbonise armour-plates by his method of treatment is fixed at a 
half-cent a pound. 


A LARGE masonry dam is to be constructed for the 
waterworks of Boston, Mass., across the valley of Stony Brook, in 
the town of Southboro. The total length of the dam will be 2000ft., 
and its greatest height 75ft. The Hngineering Record says the 
water surface of the basin when full will be between 1500 . 
and 1800 acres, and the basin will hold 7,500,000,000 gallons. 
William Jackson, M. Am. Soc. C.E., city engineer of Boston, pre- 

ared plans for the work, which must be completed by Novem- 

r Ist, 1896. 


Messieurs A. Teste Fixs, Picnut, Moret et Cr., of 
Lyons, inform Messrs. George Elliot and Co. that the 3000 yard 
length of their patent locked coil wire rope which they sent out in 
1886, for towage on the Rhone, has done so well, that the directors 
of the Rhone Towage Company have decided to adopt this de- 
scription of rope, and have placed an order in their hands for over 
60 miles of fin. diameter locked coil rope to be made in nine equal 
lengths, each without a splice. Messrs. A. Teste and Co. are the 
agents in France for this locked coil rope. To make these ropes 
will require some 300 to 350 tons of wire. A considerable quantity 
of this will be manufactured in England. 


THE city of Baltimore, Md., has just completed a 
storage reservoir, upon which work has been in progress for the 
past five years. The reservoir is just beyond the city limits, has a 
water surface 340ft. above mean high water, 299,946 square feet of 
water surface area, is 20ft. deep, and has a capacity of 40,000,000 
gallons. The construction required 160,000 cubic yards of excava- 
tion, 30,000 cubic yards of puddling, 100,000 bricks, and 6000 
perches of stone. The reservoir is supplied by pumping from the 
Gunpowder service through a 36in. pipe, two new streets having 
been made for the pipe line. On entering the reservoir, the 
Engineering Record says, water flows through a 30in. standing pipe, 
extending 10ft. above the surface of the water. 


ENGINEERING works of considerable magnitude are to 
be commenced in connection with the harbour of Palermo. One of 
the principal objects in view in the general laying out of the whole 
scheme is to separate the different branches of traffic, and to allot 
to each a certain amount of water space or landing accommodation 
as may be required. Goods for export and import will be relegated 
to the respective quays provided for them, while the coasting and 
local trading vessels will have proper berths assigned for them. 
It will be necessary, in furtherance of these improvements, to con- 
struct a landing wharf about a mile in length, witha maximum 
depth of water of 23ft., as well as a smaller one a quarter of a mile 
in length for ships of shallower draught. Two large warehouses, 
covering an acre of ground, and other buildings for the storage of 
merchandise, form part of the works. 


Amone the proposals for constructing a submarine boat 
opened recently by the Navy Department at Washington, one of 
the two that seemed to meet most fully the requirements of the 
department treated of the invention known as the Baker boat, 
which uses steam as the propelling power when on the surface, and 
electricity, supplied by storage battery, when submerged. lec- 
tricity says the essential feature of the Baker boat is the pro- 
pelling apparatus, which also serves to submerge her. This con- 
sists of two screw propellers, one on either side, so arranged on a 
transverse shaft passing through the middle of the boat at the 
centre of gravity that they can be turned at different angles. 
When the boat is to be submerged these propellers are turned 
upward and drive the hull under water, and when the desired 
depth has been reached the angle is adjusted so as to drive the 
boat along in a horizontal line. The boat is designed to make a 
speed of twelve knots an hour above and ten knots under water. 


PREPARATIONS are being made at the arsenal at Brest 
for the launching of the Charles Martel, one of the largest iron- 
clads belonging to the French marine. ‘This vessel has a length of 
121 metres and a beam of 21°60m., and draws 8°50m. of water. It 
is exactly of 11,882 tons burden. The engines are expected to 
develope a nominal power of 13,500 horses, which will give to the 
vessel a speed of 16 knots. The Charles Martel is protected by a 
belt 45cm. in thickness, and the armament will be composed almost 
entirely of quick-firing guns. What is giving rise to particular 
satisfaction among French engineers is the fact that the vessel has 
been completed in two years, the work of construction having been 
begun in August, 1891. Only once before has so much activity 
been displayed, and that was when the cruiser Friant was built in 
the same dockyard. This quickness in working is no doubt due in 
some degree to the stringent measures which have been adopted 
by the Minister of Marine to insure that no time sball be lost in 
the construction of the numerous vessels now on the stocks. 


In the discussion of a paper on a bridge question before 
the International Congress, Sir Benjamin Baker said that, in 
critical examinations of old wrought iron bridges, he had found 
that they suffered most at the connections, and not at the places 
where the strain sheets would indicate the greatest fatigue. He 
had found, for example, in bridges with trough flooring, now ‘so 
much used in England, that the failures were serious where the 
flooring was connected to the webs of the main girders. He has 
seen the web plates nearly cut through by the wriggling of the 
connections, and finds that it is better practice to put the troughs 
directly on the top of the angle plates. And so with other riveted 
parts: he had found the greatest wear from the loosening of the 
rivets. He mentioned also the fact that many parts are subjected 
to internal stresses quite up to if not exceeding the elastic limit. 
Stresses as great as 22,000lb. to the square inch occur from this 
cause, and it is a dangerous source of fractures. So in gun steel 
that he had examined, he had found the fractures beginning in the 





middle of the thickness of the metal and extending to the surface, 
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TWEDDELI HYDRAULIC RIVETTING PLANT, L.B.&8S.C. RAILWAY WORKS 
MESSRS. FIELDING AND PLATT, GLOUCESTER, ENGINEERS. 
(For description see page 213) 
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comply with these instructions. 
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*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

W. C. G.—Ailmost every modern treatise on the steam engine contains the 
information you ask for concerning Corliss gear. What treatises have you 
consulted ? 





OIL ENGINES IN TRAMCARS. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged to any reader who can tell me what has been 

done, at home or abroad, in the way of propelling tramcars with oil 

engines. I understand that a considerable measure of success has been 

reached ; but that the great obstacle, starting the car, has not been over- 

come. If any reader with practical experience will supply it, he may do 
oil engines more service than seems probable. F Cc 

Westminster, August 31st. a as 
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THE NAVAL ESTIMATES. 


_ A very interesting, if not instructive debate took place 
in the House of Commons on Monday night on the Naval 
Estimates. The proposals of the Admiralty were as a 
matter of course criticised, The most defective feature in 





the Admiralty programme is not to be found in detail, but 
in principle. The Government fail to realise sufficiently 
the necessity which becomes daily more accentuated for 
augmenting our naval strength. There is always to be 
found in this and other countries individuals or parties 
who deprecate every attempt to add to the fighting 
strength of their own or any other country. They argue 
that all fighting is wrong, and that the advance of 
education, and the progress of the world in civilisation 
render such additions unnecessary, if not criminal. Far 
larger numbers of individuals hold that there is ‘‘ some- 
thing in” the arguments of the peace and goodwill 
men, and possessing as they do political influence, 
what they have to urge receives more consideration than 
it deserves. The true answer to these arguments is 
simply that Governments must take the world as they 
find it; and it is certain that mankind is just as com- 
bative now as it has been at any period of history. There 
is, no doubt, an outer surface or crust of civilisation 
which prevents nations from asserting their wishes with 
truculence, and there is a sincere commercial desire for 
peace ; but beneath this lies the same fighting spirit that 
has always prevailed. The combative proclivities of men 
are continually manifested. We see it in our Law Courts ; 
it comes before our police magistrates. Wales would be in 
open war now, but for the interference of the military and 
the police. The members of the House of Commons—that 
august assembly—have not hesitated to resort to blows. 
It is beyond all question a fighting world now. It has 
always been a fighting world. What it may become no 
man can pretend to say ; but we repeat that the Govern- 
ment of Great Britain must take the world as it finds it, 
and be fully prepared for war. The position of Great 
Britain is unlike that of any other civilised nation. The 
fact has over and over again been insisted upon, but even 
yet multitudes fail to realise the true position of the group 
of islands termed Great Britain and Ireland. To all 
intents and purposes they constitute a city which can be 
beleagured by an enemy. This country is almost 
entirely dependent for supplies on other nations. It is 
in no sense or way self-sufficing. Nearly all the neces- 
saries of civilised life are brought to us across the sea, 
and if an enemy succeeded in stopping our communica- 
tions, we should as certainly be starved into surrender by 
him as Paris was by the Germans. It was not 
needed that the Germans should put a single 
soldier into the capital of France until the gates 
had been opened. No invasion of Britain’s soil would be 
necessary in the first instance to secure her collapse. A 
great war might be carried on without British troops 
ever having the chance of firing a shot. The defence of 
this country rests with the Navy. It is an axiom of 
warfare that a besieged castle, town, city, or camp must 
fall if the besieged content themselves with acting on the 
defensive. It is for this reason that sorties and sallies 
have always played so important a part in sieges. If we 
contented ourselves with maintaining a home fleet which 
could prevent the invasion of a foe, we should infallibly 
be ruined. We must have one fleet for that work; two 
or three others to attack the enemy in his own waters. 
Yet a very considerable party seems to hold that so long 
as we are strong enough at sea to act on the defensive, 
so long are we strong enough altogether. Such views 
rest on a frightful error. The safety and welfare of this 
country depend on the possession of fleets of over- 
whelming power, and for that reason we look with 
abhorrence on all attempts to minimise our naval 
strength. No Government which fails to develope our 
Navy with energy can be said to recognise its responsi- 
bilities. We regret that human nature should be what it 
is; but being whatit is, there is but one course open to 
the nation. 

The programme of the present Government is far from 
being ambitious. It contemplates comparatively insig- 
nificant additions to our Fleet. What they are has already 
been fully set forth. Possibly the worst feature in it is that 
no immediate attempt will be made to make up for the 
loss of the Victoria. The Government seem to regard the 
sinking of that great ironclad as of small moment. They 
do not think it is necessary to proceed to construct some- 
thing to take her place. Possibly they base their 
reasoning on some such contention as that of Sir Edward 
Reed, who maintained on Monday night that she was of 
such faulty construction that she must capsize if she was 
rammed, and he went on to make a similar statement 
concerning other ships. ‘‘An unarmoured end of a 
ship,” said Sir Edward, ‘suffered injury, and the ship 
capsized and went to the bottom. He saw indications 
that attempts would be made to attribute this cata- 
strophe to some of the doors of the water-tight compart- 
ments having been left open. He believed it was not 
from any consideration of that kind that the Victoria 
capsized. She was bound to capsize with the injury she 
received. There were other ships that were equally 
bound to capsize when they were injured in the same 
manner, the reason being that, instead of the armed 
citadel being the major part of the structure, and the 
unarmoured ends of the ship being the minor portion, 
we had chosen to make the unarmoured ends the major 
part of the structure, measuring more than half the 
entire length of the ship. The ships that were likely to 
capsize in a similar manner if they received like injury, 
in peace or in action, were the Agamemnon, the Ajax, 
the Anson, the Benbow, the Camperdown, the Colling- 
wood, the Colossus, the Edinburgh, the Howe, the 
Inflexible, the Rodney, and the Sanspareil. If any of 
these were badly injured in their unarmoured ends, they 
would capsize and go to the bottom.” If the Govern- 
ment believe this, in spite of Sir Edward Harland to the 
contrary, they may, perhaps, think that on the whole 
we are better off without the Victoria. 

It was suggested in the course of the debate that a 
Commission should be appointed to inquire into the stability, 
when rammed, of ships of war. It isthe custom now-a-days 
when anything happens to appoint a Commission. We 
thought, in common witha great many other people, that 
this question had been fully thrashed out years ago. 





What is there new to be saidon the subject ? Sir Edward 
Reed does not explain. Naval architects in England, 
France, Germany, and Italy may be trusted to under- 
stand their business; and it must be a matter well known 
at the Admiralty whether the ships named by Sir 
Edward Reed would or would not capsize under the 
circumstances stated. We do not see that any Com- 
mission could extend the information already possessed. 
But Sir Edward Reed did not go on to show how the 
difficulty—admitting for the sake of argument that it 
exists — was to be got over. Anyone can criticise 
the design of a ship of war. Over and over again — 
it has been pointed out that such a vessel must be 
a compromise. If we get one thing we lose another. 
American warships, for example, carry more guns and 
more side armour than do English ships of the same 
tonnage, but they have to give up cross-deck armour, 
and greatly reduce the weight of ammunition which they 
stow. Further on in the debate Sir Edward Harland 
very properly insisted on the necessity for alarge coal capa- 
city in ships of war. It is also matter of common know- 
ledge that high speedsare essential. Mr. Allen said that one 
of the great defects of the modern warships was the cramp- 
ing of the machinery space. It is obvious, however, 
that we cannot have everything. The ships of other nations 
are compromises as much as our own. The question is, 
are they better compromises or not ? No speaker ventured 
to say they were. No one says that the French or 
German Navy, for example, possesses line-of-battle ships 
which are superior all round to our line-of-battle ships. 
Indeed, Mr. Bowles assured the House that all the defects 
in our ships of war were copied from foreign nations. It 
is perhaps fortunate that critics in the House of Commons 
neutralise each other’s arguments. The dispassionate 
hearer possessing some knowledge of the subject is likely 
to hold that Sir E. J. Reed, Sir Edward Harland, and Mr. 
Allen may all be right and all impossible. He may, 
perhaps, go further and think that Mr. W. H. White 
has brought the results of great experience to bear 
on the design of ships; that his attainments may suffice 
to prevent him from making glaring mistakes, and that 
being actively and continuously in touch with the leading 
naval officers, naval architects, and artillerists of this 
and other nations, he is more than likely to adopt just 
that compromise which will give the best results. Sir 
Edward Harland holds that the Victoria would neither 
have capsized nor sunk had her watertight doors acted 
properly. Sir U. Kay-Shuttleworth pointed out that 
what Sir Edward Reed had said in 1877 about unarmoured 
ends had nothing to do with ramming ; and he added, that 
the last words had not been said about the Victoria. The 
House was not yet informed as to what actually happened 
in the collision between the Camperdown and the 
Victoria. The evidence only reached this country on the 
5th of August, and it was the 8th of August before it 
could be taken in hand. It had to be first examined in 
manuscript ; and the report of the Admiralty experts had 
not yet been received upon it. Until that report was 
prepared it was impossible to decide what kind of 
inquiry should be instituted. But there need be no fear 
that the Admiralty would not thoroughly inquire into 
the matter. 

Sir Edward Harland, in speaking about rams, prac- 
tically endorsed what we have already urged, namely, 
that the rams of our battleships are apparently too 
weak. We may add that this weakness is, no doubt, 
mainly due to the circumstance that there is but little or 
no experimental evidence available to guide the designer. 
Elaborate experiments have been made with armour- 
plates and shot; none with rams and ships. Sir Edward 
made a suggestion which we should like to see carried 
out in principle, if not in detail. Let the Admiralty 
utilise some of our old wooden men-of-war now lying in 
harbour by placing 2ft. thick armour on their sides, and 
then construct a ram that would penetrate that armour 
without damage to the ram. Until they put the matter to 
that test, Sir Edward Harland held that they would never 
construct a satisfactory ram. 


ENCOURAGING PRIVATE ENTERPRISE. 


Ir is rarely that a reply is given to questioning in the 
House of Commons relative to railway extension in 
India and our Colonies that it does not contain some 
reference to the desire of both the Indian and Colonial 
offices to foster and encourage it by private enterprise. 
To hear the mouthpieces of these two great public depart- 
ments speak, one would think that it was the main object 
of their administration to induce the outside public to 
come forward and relieve them from the duty of pushing 
on lines of railways in our numerous possessions beyond 
the seas. Projectors of such lines who may carry their 
applications to the officials of both offices meet with the 
most complaisant reception. Their proposals are intelli- 
gently discussed, the utmost courtesy is shown, and the 
chances are ten to one that the applicants retire from 
their interviews with the impression that the utmost 
desire exists to afford assistance to the extremest limits 
possible. They have obtained the promise that their 
schemes shall be submitted with every possible recom- 
mendation to the local government specially concerned, 
with which, apparently, must rest the final decision upon 
their proposals. We doubt if this has not been the first 
experience of all who have visited with the object named 
the two departments indicated. But we _ believe 
the instances to be few in which the anticipations 
created have not been falsified. It was but very 
recently that we had occasion to converse with a 
professional gentleman of long experience in India 
relative to a scheme which has received high encou- 
ragement by men of standing in the financial world. 
Having expressed to our interviewer the belief that this 
was one which it would delight the authorities to assi:t 
in every way, he remarked, ‘As to that, I think 
you are in error. Of course the public professions 
made must induce you to be so; but there is a vast 
difference between those and the practice customary with 
our Eastern people. It is certainly the policy—at all 
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events of the Indian Government—to retain in its own 
hands the construction and working of all railway exten- 
sions which can be shown to be certain to pay. With 
regard to such outsiders have no chance. All that is 
conceded to these is the permission to undertake works of 
the kind that are purely speculative. The Government 
invariably retain the cake, and offer to private enterprise 
only the crumbs.” 

It would be easy to understand—and even for revenue 
reasons to approve—such a policy, if there were con- 
current with it a desire to carry out needed extensions 
with anything like the dispatch demanded by the neces- 
sities of our great foreign and Colonial Empire. But 
unfortunately this desire is rarely if ever shown. Con- 
tinual application at either one or the other of the offices 
referred to may, after many years of waiting, produce 
results; but meantime opportunities have been lost, and 
public interests of vast importance have been sacri- 
ficed. As an instance of this, it may be mentioned that 
an extension now in progress in Ceylon took twenty 
years of public agitation before the work received 
sanction by the Colonial-office; and this in a case in 
which it was known and acknowledged that, not alone 
was it certain that the particular extension would per se 
be a paying one, but that it would furnish remunerative 
traffic to previously made extensions that were being 
starved for want of it. The local Government had vainly 
striven by oft-repeated recommendations to move the 
Colonial-office to action, but without result, and for the 
space above named of twenty years a large volume of 
paying traffic was lost to the railway revenue of the 
Colony, and the industry of important districts crippled 
for want of railway communication. It is on such a 
ground that we deem that the policy now pursued 
demands a speedy reversal. If the necessities of India 
and the Colonies cannot be more promptly met under the 
present dog-in-the-manger system, a free hand should be 
yielded to those who are ready and willing, if permitted, 
to invest private capital in the prosecution of railway and 
allied work. There must be no grasping at the retention 
of the ‘‘ plums ” in the hands of Governments. To do this 
is to discourage investors on this side from looking to India 
and the Colonies for the investment of capital. The 
Government of the first-named has definitely, and for 
sufficient teasons, abandoned the principle of guarantee. 
But what has it substituted for it? Certainly not the 
concession of that open field that alone can attract the 
capital requisite for an early development of railway 
communication. What has hitherto been accomplished 
of the kind in that country is but a small proportion of 
what is demanded for its well-being and progress. Are 
we to wait for the realisation of the balance until its 
rulers bestir themselves to supply it, while denying to 
outside effort all contribution towards it ? 

We have always understood that it was the Colonial- 
office only against which this serious charge could justi- 
fiably be brought. But now it is apparent that the India- 
office, while veiling a similar offence under a more specious 
and hypocritical profession, is scarcely behind its compeer 
in the art of “how not to do it.” No one could 
object to either department refusing aid to schemes that 
could not stand alone and would impose responsibility 
upon the public funds. What is sought, and what should 
be yielded, is that full permission should be given for out- 
side capital to undertake that which the authorities are 
not prepared, without infinite and ruinous delay, to 
undertake for themselves. Both departments do their 
best, it is apparent from all that reaches us, to discourage 
private enterprise in the prosecution of railway extension. 
That occasional failure of such enterprises may be expe- 
rienced can afford no justification for the policy now 
pursued. Such failure does not involve the public purse 
when it occurs, and when it does occur the industries of 
the country are nevertheless gainers. Complaints of the 
obstructiveness of both departments have now reached a 
point at which these must either give way, or a searching 
and public inquiry be imperatively demanded. 


STEAM ENGINE ECONOMY. 


WE have before us two papers which we can commend 
for consideration to those of our readers who take an 
interest in steam engine economy. The first is contained 
in the annual report to the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company, and has been 
written by Mr. M. Longridge, the company’s engineer. 
It is a discussion of certain trials made to ascertain the 
effect of steam jackets on a lightly-loaded compound 
engine, with cylinders 12in. and 22in. in diameter, the 
stroke being 30in. The second paper is by Mr. Denton, 
of Hoboken, N.J., and was read before the American 
Society of Mechanical Engineers at Chicago early in 
August. It details the performance of a triple-expan- 
sion pumping engine with and without jackets. Both 
papers serve to give prominence to the difficulties which 
invest all attempts to arrive at any certain conclusion as 
to the value or the reverse of jackets, and they leave the 
reader in as much doubt as ever as to what does and does 
not take place inside a steam cylinder. It is not 
necessary to take up space by describing the elaborate pre- 
cautions used in both cases to obtain accurate information. 
Nor need we attempt to give even a selection from the 
copious tables in which the results of the tests are set 
forth in detail. It will suffice to give the general con- 
clusions, and to direct attention to the facts which seem 
most worthy of attention. 

Mr. Longridge was able to turn steam into either, 
neither, or both the jackets of the compound engine. 
He was also able to collect all the condensed steam from 
the jackets and weigh it. The engine was of the tandem 
type, condensing, and fitted with Corliss valves on the 
high-pressure and piston valves on the low-pressure 
cylinder. The high-pressure eylinder was jacketed all 
over. save the front cover ; the low-pressure cylinder was 
jacketed all over save a small part of the barrel. Steam 
was supplied by a Lancashire boiler. The absolute boiler 
pressure varied between 93°3 lb. and105lb. The maximum 
indicated power was 80°4, and the minimum 69. The 





principal results were, that without the jackets the 
engines used per indicated horse-power per hour 20°9 lb. 
and 21-2 1b. on successive days. With the high-pressure 
jacket only, the consumption of steam was 19°91b.; with 
both jackets 19°9]b., and with the low-pressure jacket 
only 20°3 Ib. Mr. Longridge says :—‘* From the table it 
appears that the rate of consumption of steam per 
indicated horse-power per hour was practically 20 1b. with 
steam in the jackets, and 21 1b. without. The answer to 
the first question which the trials were intended to solve, 
therefore, is that the effect of jacketing the cylinders was 
to reduce the consumption of steam about 5 per cent. It 
is curious, too, to note that the same saving was obtained 
when the jacket of the high-pressure cylinder only was 
heated as when all the jackets were in use, and that the 
heating of the low-pressure jackets alone produced almost 
as much economy. In noting this equality, however, we 
must also note than when all the jackets were in use the 
number of expansions, and, consequently, the tendency 
to cylinder condensation, was greater than in the other 
eases. On the other hand, the vacuum was more perfect, 
and therefore the economical result should have been 
better.” The quantity of steam obtained from the 
jackets per horse per hour was with the high-pressure 
jacket only in use ‘77 lb., or 3°9 per cent. of the feed. With 
both jackets in use it was 1°96 lb., or 9°9 per cent. With 
the low-pressure only it was 1°34 lb., or 6°6 per cent. 
We see that jacketing the high-pressure cylinder had 
very little effect on the quantity condensed in the low- 
pressure jacket, and vice versd—a very noteworthy 
circumstance. 

It is obviously difficult to extract from these figures 
anything like a law. We are left as much in the 
dark as ever as to what took place. With both jackets 
in use 17°94]b. of steam entered the high - pressure 
cylinder per horse per hour, or 3b. less than were 
needed when the jackets were off. The condensation of 
21b. of steam, in round numbers, in the jacket seems to 
have prevented the liquefaction of 3b. in the cylinders. 
With the high-pressure jacket only in use, the cylinders 
received 19°13 lb. and the jacket condensed ‘77 lb. Thus 
it would appear that the loss of three-fourths of a pound 
of steam in the jacket saved about 2b. in the cylinder. 
But we must not forget that the ratio of expansion varied 
a good deal. Thus without the jackets it was on one day 
16°5 to 1, on the next day 13 to1. With the jacket only 
on the high-pressure cylinder it was 13-4 to 1, with both 
jackets it was 19°2 to 1, and with the low-pressure only 
it was 15°7 tol. The revolutions per minute were very 
much the same in number—eighty—all through, and 
there was very little difference in the power exerted on 
different days. The range of expansion increased or 
diminished with the boiler pressure and the vacuum, 
except on the last two days. Then with both jackets the 
ratio was, as we have said, 19-2 to 1, and with one jacket 
—the low-pressure—it was 15°7 to 1. The diagrams 
supplied by Mr. Longridge are interesting. He has 
plotted the saturation curve on all of them. Without 
the jackets the dryness fraction begins with 545 at 
the point of cut-off. When the exhaust opens it is ‘72, 
and when the low-pressure exhaust opens it is °606. 
With the high-pressure jacket in use it 1s ‘57 at the 
cut-off point, *71 at the opening of the high - pressure 
exhaust, and °78 at the opening of the low-pressure 
exhaust. Thus it will be seen that the jacket had very 
little effect in preventing initial cylinder condensation. 
This fact is accentuated by the trials with both the 
jackets on. The first dryness fraction is but *5; in 
other words, one-half the steam admitted was liquefied. 
At the point of exhaust it had risen to ‘72, and when the 
low-pressure exhaust opened it was ‘898, as a result, of 
course, of re-evaporation. The figures are very nearly 
the same for the low-pressure jacket run. Making the 
best of the results, it is very doubtful whether the saving 
which the jackets effected would pay for the extra cost 
of the engine, and it is especially noteworthy that the 
conditions under which they were used were just those 
when they ought to have been most useful; that is to 
say, on a lightly loaded engine working with a very large 
range of expansion. 

The engine tested by Mr. Denton is the latest design 
of rotative pumping engine of the National Transit 
Company, and is in use pumping oil through pipe lines. 
It has three horizontal cylinders, 24in. + 34in. + 54in. 
x 86in. The boiler pressure in various tests ranged 
from 1131b. to 151lb. Not only are the cylinders, which 
have Corliss valves—four to each cylinder—jacketed all 
over, but two “hot pots” are provided. The engine, 
with steam of 151]b. in the high-pressure and 67]b. in 
the low-pressure jackets and re-heaters, used 13°71 lb. 
of steam per horse per hour, and its duty was 134,295,000 
foot-pounds. Without steam in the jackets or re-heaters, 
the engine used 14-99]b. of water per horse per hour. 
But on the preceding day, with steam of 113 ]b. in all 
the jackets and re-heaters, Mr. Denton found the con- 
sumption to be 14°33lb. He considers all the results at 
considerable length, and he sums up his conclusions in 
the following words :—‘The foregoing results, as a 
whole, support the theory that with condensing engines 
up to at least twenty-four expansions, the economy 
increases with increase in the ratio of expansion; that 
cylinder condensation during admission to the high 
cylinder is slightly reduced with increase of speed of 
rotation between twenty-eight and sixty-six revolutions 
per minute, and in a greater degree by reduction of range 
of temperature. Also that jacketing, at least on all parts 
except the high cylinder, is necessary to make certain of 
the highest possible economy of fuel with a given range 
of expansion ; but the gain of fuel by jacketing may be 
such that, where the fuel is cheap, the cost of jackets 
and the care necessary to operate them may make them 
an undesirable complication in an engine’s design.” 

It is, we think, to be regretted that engineers in the 
position of Mr. Longridge and Mr. Denton fail to draw 
any deduction as to what takes place during the progress 
of a revolution. It would appear that if a cylinder cover 
be kept sufficiently hot by the aid of a jacket, that no 
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moisture can be deposited upon it, and this being so, it 
becomes very difficult to account for the enormous initial 
cylinder condensation noticed by Mr. Longridge, The 
liquefaction of one-half of all the steam supplied by the 
boiler represents an enormous liberation of heat, and 
presupposes an astounding condensing efficiency in 
metal which is never supposed to become cold. ‘It jg 
quite time that more attention was directed to this fact 
especially when we remember how large is the school of 
continental engineers who assert that metallic con. 
densation plays but an insignificant part in the perform. 
ance. 


THE PREVENTION OF THE “ FALLING” OF PORTLAND 
CEMENT. 

THE most satisfactory explanation of the tendency of 
some cement clinker to disintegrate spontaneously, or 
“ fall,” on its withdrawal from the kiln, is that based on 
the discovery of Le Chatelier, that dicalcium silicate has 
the property of changing its crystalline form during cool. 
ing from the temperature of its formation, and in so doing 
disintegrating any mass of clinker in which it may be 
present. The best way, therefore, to avoid falling is to 
prevent the formation of dicalcium silicate by burning 
slurry sufficiently high in lime to insure that the bulk of 
the silica shall be present as tricalcium silicate, the chief 
valuable constituent in all sound hydraulic cement. This 
is perhaps a council of perfection with present day 
methods of mixing and burning, as it is difficult to work 
with a slurry sufficiently caleareous to provide ample 
lime for each molecule of silica without overstepping the 
mark and turning out an overlimed cement, which is 
worse than one which is weak and dusty, as its faults are 
less patent and at the same time more serious. The 
statement of this method of avoiding one of the troubles 
of the cement maker is not, however, superfluous, even 
if he is unable to adopt it in its entirety,as by this means 
the line that may be followed with the best chance of 
ultimate success is mapped out, and painful plodding 
along plausible no-thoroughfares avoided. 

Although there is but one certain preventive of fallen 
cement, there are several palliative measures that may 
be taken when its production is feared. The first of these, 
which is not altogether readily explicable, consists in 
quenching the clinker before disintegration sets in, with a 
stream of water, and is practised chiefly in Germany, 
where many little manufacturing devices exist which are 
almost unknown in this country. It is not obvious why 
clinker thus treated should fail to fall when the same 
clinker that has not been quenched disintegrates com- 
pletely, nor, granting that disintegration is prevented, 
why the coherent clinker should be of better quality than 
if it had been allowed to go to pieces. Some advantage 
must accrue or there would be no inducement to prevent 
falling, as the buyer of cement, as a rule, sees nothing of 
the clinker, and cannot tell from the aspect of the finished 
cement whether it has been made from sound or disin- 
tegrated clinker. Moreover, the retention of the clinker 
in hard and coherent form means that the full cost of 
grinding it, which would have been diminished by its self- 
reduction toa coarse powder, will have to be incurred. The 
most reasonable explanation of the prevention of falling by 
quenching is that the chilling of the clinker solidifies the 
mass before the crystallisation of the dicalcium silicate can 
take place, and thus it is retained in its original condition. 
The reason why such retention should affect the character 
of the resulting cement favourably is more obscure, but a 
probable hypothesis appears to be that the production of 
a large amount of fine inert dust, hindering setting and 
hardening of adjacent particles by its interposition 
between them, is avoided. There is one other aspect of 
the question that presents itself when the matter is 
regarded from the point of view of the maker himself, 
who sees plenty of fallen cement finding its way through 
the stones and yet yielding a fairly marketable product. 
It is based on a knowledge of the cause of setting of 
puzzuolana and slag cements. Both these differ radically 
from true Portland cement, inasmuch as they are composed 
of silicates which are considerably less basic than those 
constituting Portland cement, mixed with slaked lime. 
The reaction that occurs during the setting of these 
cements is one involving the combination of the com- 
paratively acid silicates which they contain, with the 
calcium hydrate that has been added to them in the form 
of slaked lime. A badly mixed and burnt cement, 
therefore, containing less basic silicates like calcium 
dicalcium silicate, and free lime as well, will set 
partly as a true Portland cement and partly as a 
puzzuolanic or slag cement under favourable conditions. 
It has been recently proved that an overlimed Portland 
cement is improved and rendered sound by the addition 
of puzzuolana or granulated slag. But it has been 
pointed out in the case of slag cement that the quenching 
which the slag undergoes in the process of granulation 
is essential to its activity, and it has been further shown 
that the effect of the quenching is to prevent the crystal- 
lisation of the slag and to retain it in a vitreous and 
amorphous condition, in which state it has the power of 
uniting with slaked lime. It has been demonstrated by 
actual calorimetrical investigation that the “ potential 
energy”’ in a given quantity of slag in this vitreous con- 
dition is greater than in the same quantity of the same 
slag that has been allowed to crystallise. It may well be 
that the quenching of cement having a tendency to fall 
results in the retention of a portion of chemical energy 
that would otherwise be dissipated, which, if retained, 
would suffice to allow of the combination of the less basic 
silicates with the free lime that accompanies them. 

Two other methods for preverting falling have been 
recently published and, we believe, patented. The first 
consists in sprinkling the slurry as it is stacked in the 
kiln with common salt, a process rather reminiscent of 
salt-glazing for stoneware. The rationale of this process 
is pretty plain. The most fruitful cause of falling is, as 


we have previously pointed out in former articles, the 
action of the ash of the fuel, which is commonly siliceous, 
on the external layer of slurry, which is thereby locally 
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« overclayed.” In the presence of siliceous matter and 
water vapour, salt is decomposed, yielding sodium 
silicate, which in conjunction with silicates of lime forms 
a glass or glaze. By thus decomposing it form: a base 
capable of combining with the local excess of siliceous 
matter due to the ash of the fuel, and the production of 
comparatively acid silicates of lime is thus prevented. In 
a word, a local excess of acid has been provided for by 
an additional quantity of base at the same spot. A 
secondary result, and one of which the advantage may 
be more apparent than real, is that the glaze thus formed 
constitutes a protective skin, and may to some extent 
hinder falling by mere mechanical restraint. A practical 
difficulty is presented by the volatility of sodium chloride, 
which pee! | be likely to sublime before the temperature 
of the clinker in its neighbourhood rose sufficiently to 
allow of the reaction aforesaid taking place; and some 
system more closely analogous to that used for salt 
glazing, in which the salt is introduced after the articles 
to be glazed have reached a high temperature, would 
probably be preferable. The second of the two methods 
is similar to the first, in that dose of ‘‘ chemical physic” 
is added to the contents of the kiln, and on inspection 
the similarity is seen to be yet closer. The method in 
question consists in sprinkling the slurry with powdered 
lime, the object being—as before with the salt—to 
provide a certain amount of basic material on the spot 
where a local excess of acid oxides occurs. This is dis- 
tinctly the better of the two plans, as there is no risk of 
loss by volatilisation, and no foreign material is intro- 
duced into the cement, but on the other hand the possi- 
bility exists that in his anxiety to prevent falling, a 
cement maker might be too liberal with the lime, and a 
clinker overlimed on the outside result, especially as the 
even diffusion of the added lime is not an easy matter. 
Dipping each block in a cream of lime and water would 
insure a fairly even layer, but the cost of individual 
handling—save where the slurry is formed into bricks or 
blocks, and could be dipped automatically as it passes 
from the mould—would be an item on the debit side of 
the account of some moment. One advantage of the 
addition of lime is that it prevents contiguous blocks of 
clinker fusing together and forming large and unmanage- 
able masses, a state of things generally traceable to the 
presence of fairly fusible acid silicates on the exterior of 
each lump of clinker burnt in the ordinary way with 
solid fuel. 

The very fact that these three plans, each possessing 
some merit and ingenuity, have been devised, is a 
sufficient proof that falling is an evil to the alleviation of 
which increasing attention is being devoted, and that the 
time is at hand when enterprising cement makers will 
seek a perfect and permanent remedy in the adoption of 
the best system of gaseous firing that may be presented 
to them. 
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THE LUCANIA. 


THE interest centreing in the second of the two new 
Cunarders is such that the most trifling circumstance affect- 
ing her is reported and circulated with avidity, and not only 
so, but magnified into immense proportions. When she was 
docked at Birkenhead about three weeks ago it was discovered 
that several of her bottom plates near the bilge on the star- 
board side had become indented, through, it is thought, her 
having grazed a hard sand bank while proceeding down the 
Clyde. On this discovery being made, it was decided to 
take out and straighten the injured plates rather than 
wait until the vessel’s next dry docking in December. 
Accordingly contingents of workmen to the number of 
some 300, consisting of drillers, caulkers, riveters, &c., 
were despatched from Fairfield, and the work of cutting out 
rivets, removing, straightening, refitting, and riveting the 
injured plates proceeded with. This work was finished the end 
of last week, and the floating of the huge vessel was proceeded 
with on Monday morning. The vessel had only become water- 
borne, when she took a heavy list to port, but was afterwards 
righted. Doubtless, had this event taken place in connec- 
tion with an ordinary liner, the circumstance would have 
been passed over as of no moment. Happening to the 
Lucania, however, the circumstance at once became a 
startling piece of news, and the occasion for a whole 
host of rumours as to damage sustained. One statement 
was to the effect that she had shipped a great load of 
water through her lower deck ports; another that 
her side had been pierced by the ends of the projecting 
shores. These statements were wholly unfounded in fact, 
but colourable justification was given to the idea that “ some- 
thing was wrong”’ by the officials in charge announcing their 
intention to place her again on the blocks and thoroughly 
examine her. The listing of the vessel is thus accounted for. 
To enable the injured plates to be replaced a quantity of coal 
had to be removed from the starboard bunkers, and it unfor- 
tunately happened that the builders’ officials failed to entirely 
fill the particular trimming tank, which would have compen- 
sated for the removal of the coal. The result was that when 
the vessel was floating, and just free of the blocks, she took 
the list to port referred to. The nature of the repairs to the 
vessel necessitated the use of the gridiron at the sides of the 
dock, and it was thought probable that her bilge might have 
touched on this when the list took place. To make certain 
that all is right the vessel has again been placed on the blocks, 
and it has been ascertained that the only injury named could 
be made good with a cupfull of paint. She will sail on Satur- 
day, the 2nd September, as announced. 


COERCION IN THE COALFIELD. 


A QUARTER of a century ago Sheffield had a very bad name 
for its trade outrages and Broadheadism. “ Rattenings ” 
were unpleasantly familiar in their association with the 
cutlery capital; and the men who offended the union by 
keeping outside it, or who accepted work contrary to their 
desires, or in ~~ way contravened their unwritten laws, were 
not always let off with bands burnt or “removed,” but were 
occasionally shot at and hit—or blown up with gunpowder— 
in order to emphasise the wickedness of their ways. Sheffield, 
thanks largely to the courage of the local journalist, rid 
itself once and for all of that degradation. But has any one 
seriously considered how far the New Unionism is leading us 
backward to the same evil order of things ? 
strike of dockers or of colliers, the men who are out hesitate 
at little to intimidate the men whoare in. We need not go 
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back to the deplorable business at Hull for proofs. The 
determined attitude of the unionist miners against the non- 
unionists in Wales was fertile with many examples of 
excesses which really should not be possible in a free, 
to say nothing of an enlightened, country. That the 
military should have to be called out to prevent one body 
of workmen compelling another body of workmen to cease 
work, seems almost incredible in the nineteenth century ; 
but it is absolutely true that had the authorities not made a 
display of overwhelming force—a display, openly and 
ostentatiously regretted by the miners’ leaders—thousands of 
working men would have come into actual conflict. In the 
very districts—not a dozen miles from Sheffield—where the 
ruffianism of trade coercion was crushed, the old evil is 
recrudescent. The latest instance is at Killamarth. There, 
Messrs. J. and G. Wells employ a large number of hands at 
Holbrook Colliery. Ten men were set by the manager to 
load railway wagons with the stock that had been accumu- 
lated in the coal-yard. The colliers on strike were 
exasperated at seeing these men thus engaged, and march- 
ing into the colliery-yard, insisted upon the work being discon- 
tinued. The manager had the men locked-up in an engine- 
house to keep them out of danger, while he sent for the police. 
One of the workers (a navvy) was captured, carried shoulder 
high, and not liberated until he had joined the Union, 
and paid his entrance fee or fine. When the police 
arrived, they were too weak to fight the rioters, who stoned 
them, and then began to wreck the colliery offices. The 
police had to take refuge until they were reinforced—one 
report speaks of them as “in hiding.”” Now, what is all this 
but the revival of the policy of intimidation, for which Broad- 
head was branded before the whole nation? And yet there 
is not a journal—Whig or Tory—in the district which has 
had the courage to use the flail. Indeed, we read “the 
police authorities took every precaution ’—that was after the 
stoning, and they were strong enough to act—‘“to avoid 
exasperating the men by their presence among them.” The 
loading of the wagons was stopped; the workers had been 
compelled to leave work; mob law was master, and “all was 
quiet.” What are we coming to? If the coercion of one 
trade secretary in Sheffield turned such a torrent of national 
wrath upon his devoted head, how comes it that the organised 
intimidation which is now rampant is let down “ with bated 
breath and whispered humbleness?” Can it be that the 
collier vote is too valuable to be risked, even in the name of 
every man’s right to work fora living ? 


OIL FUEL FOR PASSENGER STEAMERS. 

CLYDE passenger steamers have long been famous for their 
speed and comfortable appointments, but unfortunately they 
have been equally notorious for the filthy streams of smoke 
which pour almost continuously from their funnels, to the 
great discomfort of travellers and detriment of the surround- 
ing scenery. On some railway boats fitted with forced 
draught the smoke nuisance is perhaps lessened, but the 
copious supply of dust and live cinders falling on the decks 
of these vessels constitute an equally unbearable discomfort. 
For some months past the steamer Caledonia, running 
between Wemyss Bay and Millport, in connection with the 
Caledonian Railway, has been conspicuous by the absence of 
the usual smoky trail,and passengers on board have been pleased 
with the total freedom from dust and sparks. At the com- 
mencement of the season this steamer was experimentally 
fitted with Messrs. Stewart and Farmer’s patent liquid fuel 
apparatus, arranged for burning blast furnace oil, a product 
recovered along with ammonia and tar from blast furnace 
gases, which can be purchased in the Clyde district for about 
1jd. per gallon. The peculiarity of Stewart and Farmer’s 
system is that the oil is driven into the furnaces by means of 
compressed air, so as to break up the liquid into an extremely 
fine spray, in which state it burns rapidly and completely. 
The oil is of rather low calorific power when compared with 
ordinary petroleum, and when steam is used for its injection 
the combustion is very imperfect. The apparatus fitted in 
the Caledonia is of a temporary character, but the results of 
the experiment, practically and financially, have been so 
satisfactory that we understand several of the Caledonian 
Packet Company’s steamers are to be permanently fitted for 
burning blast furnace oil at the end of the season. With 
regard to the continuance of a cheap supply of the liquid 
fuel, it may be remarked that almost all blast furnaces in 
Scotland have adopted, or are adopting, the ammonia recovery 
process, so that a large and constant supply of oil is insured. 
Moreover railway steamers have the advantage, through 
their line connections, of being able to bring the oil direct 
from the blast furnaces alongside the vessels at their own 
terms. 
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The Iron Ores of Great Britain and Ireland. By J. D. 
KENDALL, F.G.S. Crown 8vo., pp. 480. London: Crosby 
Lockwood and Son. 1893. 

THe author, who has for many years been practically 

engaged in the examination and working of iron ores 

both in this country and abroad, has in the present 
volume supplied a useful summary of the facts bearing on 
the subject as known at present. As might have been 
expected from his intimate connection with the west 
coast districts, the deposits of hematite in Furness and 
Cumberland are very fully described, with numerous 
illustrations, both as plans and sections, the latter being 
the only way by which any clear idea of the nature of these 
very irregular deposits can be obtained. There is a good 
map of the Whitehaven district, which makes the 
omission of a similar illustration of the equally important 
district of Low Furness the more noticeable, as the dis- 
tributions of the deposits in the latter area are described 
in a manner that can only be understood by those having 
some previous acquaintance with the locality. An 
interesting point in connection with the Whitehaven 
district is the author’s identification of the peculiar 
stratified deposit at Millyeates, near Frizington, with 
the thin Sperorbis limestone, which is so marked a 
feature in the higher portion of the coal measures in some 
of the northern English and Scottish coalfields. The 
brown ores of the Forest of Dean, and those of the oolite 
and lias in the midland counties and Yorkshire are 
noticed in sufficient detail, the composition of the 

Lincolnshire deposits being illustrated by a very detailed 

series of the different portions making up the entire 

thickness—13ft. 6in.—of the bed. This table, however, 





like many others in the volume, suffers from the want | a, G 


of a heading. 





The account of the iron ores of the coal measures is 
for the most part reproduced from the ‘‘ Memoirs on the 
Iron Ores of Great Britain,” published by the Geological 
Survey, embodying the systematic investigations made 
by the late Mr. S. H. Blackwell and Dr. Percy after the 
Exhibition of 1851. This was done so long ago that it 
is perhaps thought no longer necessary to mention the 
names of these bygone workers in the field worked by 
the author, but it would certainly have been better to 
have mentioned the circumstance, and the more so as the 
author claims in his preface that the facts concerning the 
deposits have been derived almost entirely from his own 
observations. This, however, does not seem to be the 
case in regard to the coal measure ores. 

Under the title of ‘‘Some of the Iron Ores of Spain,” 
in Chapter IX., the author gives an outline of the 
Sommorostro and other deposits at Bilbao, and those of 
Marbella, near Malaga; the space, however, being too 
much restricted for any but the most sketchy treatment 
of the subject. The derivation of the Bilbao ore from 
deeper lying masses of spathic carbonate is, however, 
clearly shown, but the statement thatthe latter mineral is 
neglected, as was doubtless the case when the description 
was written, requires modification, as according to the 
statement of the President at the late meeting of the Iron 
and Steel Institute, operations for the calcination of this 
ore for export have been commenced upon a considerable 
scale ; a single large kiln having turned out 1500 tons of 
calcined ore in a week. 

In Part III. the age and origin of the deposits is dis- 
cussed in considerable detail, the views advanced by 
different writers as to the origin of the red ores more 
particularly being critically examined. Asa final result, 
the author considers the most likely source of these 
minerals is to be found in exhalations of ferric chloride 
from volcanic fumaroles, a conclusion which we think is 
not likely to be very widely accepted. 

The fourth part, devoted to the searching for and 
working of iron ore, gives an account of the different 
methods adopted for the discovery and opening of iron 
ore workings, both in the open and underground. Apart 
from a little unnecessary hardness upon the “ practical 
man who is not a geologist,” and who, it appears, is 
chargeable with the waste of much money in abortive 
borings in the hematite districts, this section is of great 
interest, the different methods adopted in working 
irregular deposits, as well as the more orderly stratified 
mines, being well described, and the cost of working ‘in 
different districts is given in considerable detail. The 
chapter on selling prices shows how very great the 
fluctuation in price has been during the last twenty 
years, the average of 33s. 6d. per ton in Cumberland in 
1873 having declined to 9s. 9d. in 1890. The final 
chapter, a further elucidation of the economics of the 
subject, is devoted to royalty rents, wayleaves, &c., and 
specimen leases, both for Cumberland and Lincolnshire 
mines, are given in addition. 

Taken as a whole, Mr. Kendall’s book must be con- 
sidered to be a useful and solid contribution to profes- 
sional literature; and however little we may be inclined 
to agree with some of his genetic hypotheses, there can 
be no doubt as to the value of the more practical 
portions of the volume. 


MacNeill’s Code. By Beprorp MacNetrt1, F.G.S. Royal 

8vo., pp. 807. London: Whitehead, Morris and Co. 1893. 
Aone the augmented burdens that increased facility of 
telegraphic communications have placed upon the engi- 
neer in charge of home interests in foreign countries, whe- 
ther temporarily or permanently, probably none is more 
troublesome than the satisfaction of the numerous de- 
mands for information by ‘immediate wire” from the 
head office in London by the construction of perfectly 
unambiguous cypher replies. 

To those who may be in such positions Mr. MacNeill’s 
volume cannot fail to be of essential service, as it con- 
tains more than forty thousand technical, legal, commer- 
cial and general phrases arranged in systematic fashion, 
covering not only the requirements of metallurgical 
enterprise and their associated financial interests, for 
which it is primarily intended, but also to a great extent 
those of civil and mechanical engineering in general. In 
the second part numerical quantities, weights, measures, 
money, and currencies are equally well represented. 

The plan of the book is exceedingly good, and evil 
dently the outcome of much thought, aided by a practica- 
knowledge of the requirements of business. In the 
introductory pages describing the use of the code, the 
author makes some useful remarks upon the possibility 
of deciphering unintelligible messages, and shows how 
these may arise from mistakes in the reading of Morse 
signals at the receiving station, and that, therefore, a 
knowledge of the Morse alphabet may at times be of 
considerable use to business men, to senders and receivers 
of telegraphic messages, and should not be confined to 
telegraphic operators. In any case the author’s advice 
that all telegrams should be written in Roman capitals 
must be highly commended, and we hope that in a future 
edition the author will print this paragruph in heavier 
type to give it a more authoritative character. Some of 
us, perhaps, may look back with regret to the days of 
high-priced telegrams, when the engineer was sufficiently 
equipped in the matter of code with O K and N G with, 
perhaps, a third symbol of a temporising or hereditary 
character, but those times are gone by, and larger codes 
have become necessary, and among these we welcome 
Mr. MacNeill’s as one of the most useful of its class. 
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COMPOUND DUPLEX PUMPING ENGINES 
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COMPOUND DUPLEX PUMPING ENGINES. 





WE illustrate above a pair of fine compound duplex;pump- | 
ing engines constructed by Messrs. Joseph Evans and Son, 
of Wolverhampton. The engines are tandem, and fitted 
with a condenser, not shown, on a lower level. The 
dotted lines show the exhaust pipe. As regards the main 
valve motion, we may mention that the high-pressure cylin- 
ders are worked on the ordinary Tonkin’s patent steam-moved 
valve system, and the main internal steam plunger in the 
high-pressure steam chest is fitted with a slide spindle, 
which drives the low-pressure slide valve through an arrange- 
ment of compensating levers. The object of this lever motion | 
is two-fold. In the first place, the low-pressure slide valve 
face stands out considerably further from the centre line of 
the engine than the high-pressure face, and the lever is a con- 
venient method of bringing in the centres to suit. In the 
second place, the width of the ports and the travel of the 
valve is greater in the low-pressure cylinders than in the high- 
pressure, and it will be noticed that the horizontal vibrating 
lever is pivoted at the end nearest the centre of the engine, 
but the thrust is taken at an intermediate point between the 
pivot and the outer end; in other words, it is a lever of the 
second order. 

It will be observed from the engraving that the steam chests | 
are low down on the cylinders, and the bottom of the steam 
port is below the bottom of the cylinder in each case, the 
special object of this arrangement being to drain the cylinder | 
through the exhaust without the necessity of drain cocks, and 
the arrangement which Messrs. Evans adopt entirely in their | 
direct-acting steam cylinders is found to answer admirably. 
The cross-over pipes on the high-pressure steam cylinders are 
for the purpose of operating the slide valves, so as to give the | 
duplex motion, which is effected as follows :—Both sides of the 
engine travel together, but the left-hand side is half the 
length of the stroke in advance of the right-hand side, | 
consequently one side of the engine only reverses itself at a 
time, the other side at the instant of its neighbour’s reversal 
is in the centre of its travel and going at full velocity, hence | 
the water column is kept in motion and there is no appreci- 
able alteration in the flow of delivery. 

Should it happen from any cause that one side of the 
engine became disabled, the cross-over pipes can be shut off 
by means of the cocks provided and shown outside the 
high-pressure steam cylinders when the valve motion of 
each cylinder would be worked on its own account as an 
ordinary double-action pump, the disabled half being mean- 
while shut off both as regards the steam and water 
connections, suitable valves being provided for the purpose, 
and any repairs needed could be effected at once, whilst the 
remaining available half of the engine could continue to 
work. In the pumping engine under notice there are out- 
side packed double-action rams, each 14in. diameter, with 
tail rods at the outer ends to equalise the displacement, and 
also to carry part of the weight of the rams. | 

The water valves are of the patent rotating rubber disc type 
working on brass gratings, and the lift regulated by suitable 
saucer-shaped guards. Therubber discs, which are of special 
quality, arrived at after much experimenting, are serrated on 
the edges diagonally ; the water in its upward flow impinges 
on the diagonal serrations, and, on the reaction turbine prin- 
ciple, causes the rubbers to partly rotate at each beat, thereby 
equalising the wear all over the faces. It is stated that cases 





are known where, after being in wear for six or eight months, 
they have become reduced in thickness more than 50 per cent., 
and yet perfectly even all over the face. 


A valve has been | 


| ment. 








sent us by the makers which fully substantiates this state- 
The® centre boss of the valve guard fits in the centre 
hole of the rubber and forms a bush, thereby preventing the 
wear due to rotation coming on the rubber. A small amount 
of lift is allowed in the centre of the valve so that there may 
be free rotation. 

Though not shown in the engraving, there are independent 
air pump condensers in connection with the engine. The 
condensers are placed on a lower level than the main 
engine bed, to give a good fall for the condensation water 
from the steam cylinders. The condensers are of the 
injection type, with a large condensing chamber. The air 
pump barrels are 10in. diameter by 24in. stroke, gun-metal 
lined. The steam cylinders, which are on Tonkin’s patent 
direct-acting system, are each Sin. diameter by 24in. stroke, 
and are carried on strong distance pieces overhung from the 
condenser ends. Convenient doors and covers are provided 
throughout to pumps, cylinders, condensers, &c., for ready 
access to the internal portions. A substantial girder bed 
plate is provided under the steam cylinders and back pump 
boxes, the forward pump boxes being carried on box feet con- 
nected to the back portion by bridge pipes, which latter also 
serve to tie the pump together. Large air vessels are pro- 
vided, and all details worked out to best advantage, so as to 
be as convenient as possible for underground use. The 
pumps deliver about 1400 gallons of water per minute, 360ft. 
high, with 801b. per square inch steam pressure. 
fitted in a large colliery in the Newcastle-on-Tyne district, 
where a number of large engines on the same principle, made 
by Messrs. Evans, have been in successful operation for some 


| time past. 








McKAY’S PATENT TUBE-PLATE BORING TOOL. 





THE accompanying illustration represents a tool which was 
patented several years ago. We have seen it in operation on 
the Continent, and can answer for the excellence of the work 
done by it. 
from the cut. 






Cage 





Scale of inches 





| shank for insertion in an ordinary drill chuck, is a circular 


annular piston, having at its lower end the tool holder. In 
this annular piston works a second small piston with a stout 
piston-rod terminating in a hard steel centre. The space 
above the two pistons is filled with thick oil. The area of 
the annular piston is 2-209 square inches, that of the smaller 
piston 1-767 square inches. 

The tool is mounted as a drill in any suitable drilling 





They are | 


The construction will be clearly understood | 
In an outer casing, provided at the top with a | 


machine. The centres of the holes;to} be bored are marked 
deeply with a centre punch. The tool is lowered in the 
ordinary way by the mechanism of the machine till the 
centre presses firmly into one of the punch marks. As the 
pressure is increased it is evident that the external annular 
piston descends, forcing the tool against the plate. The 
tool revolves and the hole is cut, and as the centre 
| is always firmly pressed against the plate, the tool turns 
without any ‘ wobble” or “ dither,”’ and the hole is cut per- 
fectly true. On releasing the pressure the spiral springs at 
the sides draw the tool back to its normal position. The two 
lower studs to which the springs are attached pass through 
slots in the outer casing, and the end of one of them projects 
into a keyway cut in the piston-rod, so that all three parts 
rotate together. The tool and tool holder are of very simple 
construction, and will be readily understood from the cut. 





-HAND- POWER STARTER FOR GAS AND OIL 
ENGINES. 

THE ordinary method of starting gas engines by the fiy- 

| wheel is not only laborious, but dangerous. The device 

| illustrated by the accompanying engravings, as made by 


| Messrs. G. Lewis and Son, Kettering, under Mr. G. Lewis's 





WARE. 


| patent, prevents this, and an engine is started with com- 
| parative ease and perfect safety. It is made on the principle, 
| now so widely used in practical mechanics, of the automatic 
| frictional wedge grip and corresponding automatic release. 
| The grippers C are of the nearly radial type, acting within 








| the box or case D at the end of the lever, and on a short 
sleeve, which is put on the end of the engine shaft A, and takes 
| into the keyway therein. They are instantaneous in action 
| and automatic in their release the moment the explosion 
| takes place, and it is easily withdrawn by the hand after the 
engine is started. The grip takes place in the srippe' or 
pawl box, and not on the shaft. The starter is a too which 
| should be employed wherever engines are started by hand 
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| 
diture of power than any other, and against resistances that 
could not possibly be overcome by any other fan of its type. 
This is, of course, said in reference to American practice. 
The fresh air forced by the fan into the heater is sufficiently 
heated on emerging at the other side to be at once conveyed 
through tubes or brick flues to any part of the building 
required, and arrangements are usually made for tempering | 
the heated air to any desired extent by fresh cold air, also | 
delivered at an unvarying pressure. Suitable provision is 


AMERICAN METHODS OF HEATING, DRYING, 
AND VENTILATING. 


WuILE increased attention has been given of late to the 
efficient ventilation of buildings, insufficient ventilation is too 
common. This, it is asserted by some, is mainly due to the 
fact that we have not yet generally adopted the method 
which can give positive results, namely, the “ plenum ” 
system. The firms interested in this method in America are 





we 











minute, without subjecting the pupils to objectionable 
draughts ; that the temperature be maintained at 70 deg. 
during the coldest weather, and not vary more than 2 deg. at 
any point in the room at the level of the breathing line of 
the pupils. A modification of the same system is, we are in- 
formed, extensively used for drying all kinds of materials, 
including timber, tobacco, bricks, soap, paper, wool, and almost 
every variety of product. The heating and ventilating system 
can be worked by the same plant as a drying-room if desired. 

The reputation of the Pullman Palace 
Car Company will give a special 
interest to the illustration above, 
which shows a large drying plant in ope- 
ration at its works. This company 
reported on 10th January of the present 
year that it had dried every kind and 
thickness of timber, and the result was 
most satisfactory. A leading English 
firm, after investigating the various forms 
of driers in use in America, have, we are 
informed, adopted a similar plant with 








success. 

Brick drying has so far received 
Messrs. Erith’s special attention, the 
system enabling them, they say, to 








dry any desired quantity of bricks in 
from twenty-four to forty-eight hours 
only, without warpinz, checking, or 
cracking. We give an illustration of a 
set of tunnels, showing the best position 
for placing them with regard to the brick 
making machines and the burning kilns. 
The bricks are placed on cars as soon as 
made, and progress through the drying 
tunnels to the kilns without any hand- 





BRICK DRYING PLANT 


not exhibiting at the Chicago Exhibition. The system is so| made for carrying off the foul air, and no draught is, it is 
clearly recognised in America as the only sound one, that | said, possible when the arrangements are carried out 
the loss to American visitors is not great; but the average on the designs of the makers. Special arrangements 
English visitor to America is likely not to notice until his | can readily be made for purifying the air supplied when 
attention is called to the fact, that by its means buildings of | 

all descriptions, but chiefly factories, schools, churches, 
hospitals, and public buildings generally, are being ventilated. 
The essence of the “ plenum ” system is the delivery always 
of the required volume of fresh air, at whatever temperature 
the season may necessitate, and the complete ejection of foul | 
air without draughts. It is at once obvious that no system 
of “automatic” or “natural” ventilation can do this; for | 
while under favourable circumstances such systems can | 
induce a certain upward current of air, and thereby draw | 
into a room a limited flow of air from outside, this cannot be 
depended upon when most required, but fails completely in 
times of heat untempered by wind, and cannot in any case 
insure that constancy which is essential to thorough success. 
It is held in the United States that mechanical systems can 
alone give satisfactory results. 

It is very unfortunate that the progress of mechanical 
ventilation has been greatly hindered by the failure of some 
early and unscientific attempts in this line. Similar failures 
were not uncommon in America some years since, but it is 
now claimed that the leading specialists have overcome every 
difficulty, and that their systems are of such simplicity that 
even on the question of cost it is admitted that the plenum 
system is best. Foremost among those who have brought 
this system into use are the Huyett and Smith Manufactur- 
ing Co., who have now turned their attention to the English 
market, having appointed as their sole agents for the United 
Kin, dom, Messrs. Charles Erith and Co., of London. Messrs. | 
Erith are now commencing tointroduce the system to the Eng- | 
lish public, modifying the details of application to suit the dif- 
ference in climate, and the different standard of comfortable 
warmth, which we may mention is about 62 deg. Fah. in this 
country, against 70 deg. Fah., the temperature most in favour 
in America for public buildings. 

Our space will not allow for a detailed description of the 
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TIMBER DRYING PLANT 


desired, and this feature is much appreciated in smoky and 
foggy towns. Not only can heated or unheated fresh air be 
supplied with unvarying constancy, but the air can be cooled 
several degrees in exactly the same manner in which it is 
warmed—a feature which will be appreciated by all those 








HEATER, WITH FAN ATTACHED, AS USED IN THE VENTILATING AND DRYING SYSTEMS 


system; but we give an illustration of the most essential 
feature, which consists of a steel case containing steam pipes 
arranged horizontally, over which fresh air is blown by the 
special fan attached to the casing, in a spiral motion, so as to 
cause the least friction. The fan is simple. The inventor 
holds that the weak point of all other ventilating fans being 
claimed as the strong point of this fan, L. the disc 
absolutely prevents air blowing back through the centre of 
the fan, and thus no power is lost. It is claimed for this fan 
that it will deliver a large volume of air with a far less expen- 


houses, churches, and other buildings used in the evenings. 
fulfilling it with ordinary systems. With the “ plenum” sys 


that thirty cubic feet of properly warme 











who have been indoors during the recent hot weather, and 
one that especially commends the system to theatres, opera 


The chief reason for the absence of a sufficient standard of 
ventilation with us has undoubtedly been the difficulty of 
tem high efficiency is said to be possible, and in the State of 
Massachusetts, for example, the law requires in all schools 
air be supplied for 


each pupil, and an equal amount of foul air removed, per 


ling whatever, thus involving a saving 
in labour alone that repays the entire 
cost of erection in a comparatively short 
time. 


The nature of the apparatus is suffi- 
ciently obvious from the foregoing and 
from the engravings, which explain them- 
selves. In the brick drying plant, how 
ever, it must be noted that the “section 

of kiln” is a section of the drying kiln, not of the burning 
| kilns, the positions of which are shown to the right of the 

engraving. 
In America there have no doubt been ample opportunities 





IN OPERATION AT THE PULLMAN CAR COMPANY’S WORKS 


for improvement upon the methods of ventilation and drying. 
They will probably not be so numerous in this country, where 
forced air circulation is in common use, and with heating 
apparatus of various forms. It must, however, be admitted 

| that there are buildings and churches everywhere, which are 
insufficiently ventilated or heated. 








TENDERS will be received by the Municipal Council of 
Belem, in Brazil, for the lighting of that town. It is open to the 
parties tendering to select as the source of illumination, gas, 
electricity, or a combined system. Their attention is also drawn 
to the following particulars, viz.:—The price of the light, its 
quality and intensity; the methods adopted for its production, 
distribution, and maintenance; the duration of the concession ; 
the time required for commencing the work, and for completing 
the same; and the nature of the currency in which payment 1s to be 
made. All tenders must be sent in by the end of october, and the 
local authorities will give their decision after one month’s interval. 

SELLING CATTLE By WEIGHT.—Now that the value of weighing 
cattle before selling them as live stock is put beyond a doubt, 
thanks to the work of Sir John Lawes, Mr. Westley Richards, and 
Mr. M‘Jannet, more than usual interest attaches to a competition 
which was carried out at the recent Highland and Agricultural 
Society’s show, when a prize of £10 10s, was subscribed by 
members of the Farmers’ Supply Association of Scotland for the 
best farmer’s cart and cattle weighbridge. The judges were 
two practical farmers, an engineer, and an inspector of weights and 
measures ; and they were instructed to judge the machines sub- 
mitted to them by points—100 being the maximum obtainable by 
any machines. Of these points, 25 were for moderate price; 
30 for strength and simplicity of construction ; 15 for simplicity 
and facility of erection ; 15 for weighing properties, sensitiveness, 
uniformity of indication when table is weighted at various points ; 
and 15 for simplicity, suitability, facility of attachment of cage or 
pen for live stock. The prize was made all the more valuable by the 
maker of the prize machine being called upon to furnish at least fifty 
of the weighbridges at the price stated in the competition to the 
members of the society who gave the prize. As the prize machine 
is priced at £16, this means a further order of £800 for the winning 
firm. Five competitors sent nine machines, which were erected 
side by side in the showyard. After very careful judging, the 
prize was awarded to Messrs. Henry Pooley and Son, Yicsrpeat 
and Glasgow, for their patent ‘champion farmer” cart and cattle 
weighbridge. The weigh table of this machine was 6ft. 6in. by 
3ft. 6in., with deep frame, and provided with culvert covering, the 
main lever, which projects diagonally from the corner of the bar or 
| frame, thus affording a free passage for cattle in one direction and 
| carts in the other. ‘The index lever is very broad, has no loose 
weights, and is hung in the centre, like a scale beam ; it is graded 
to 5600 Ib., and has two graduated scales alongside each other, the 
one being cwts., qrs., and lbs., and the other imperial stones, so 
| that farmers may read from either scale. 
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FERRY-BRIDGE FOR LARGE SPANS. 


TuHIs somewhat peculiar type of bridge construction, illus- 
trated in the accompanying engraving, is, on the authority of 


Le Génie Civil, due to the joint invention of M. de Palacio, | 


a distinguished Spanish architect, and a French engineer, 
M. Arnodin. It has been designed and erected at Portugalete, 
a town in Spain, on the coast of the Bay of Biscay, about ten 
miles from Bilbao, for the purpose of enabling traffic to pass 
across a large water span, from Portugalete to Las Arenas. 
It is claimed that this particular system of transport is 
exceedingly well adapted for all such situations as are 
represented in the general elevation, where it is necessary to 
cross broad waterways, and leave sufficient headway for tall 
masted ships to pass at all states ofthe tide. The structure 
consists of a skeleton platform, as shown in the plan, carried 
by a suspension bridge, resting upon iron piers. Rails are laid 
on both the up and down stream side of the platform, upon 
which runs a frame on friction wheels, from which the ferry car 
is slung by iron cables or wire ropes. The motive power 
employed may be of any description, from ordinary hand 
hauling to the most improved method of electric traction, 
depending upon what description of traffic the car is used 
for, whether for foot passengers only, or, in addition, for 
animals, goods, carriages, or even railway vehicles. While, 
therefore, fulfilling all the duties of an aérial ferry boat, the 
car is free from the disturbing influences which frequently 
dangerously affect the boat, such as currents, waves, 
collisions, and fogs. As the car, moreover, is at a fixed 
height, adjusted to that of the landing place, it is not 
affected by the rise and fall of the tide, and can pursue its 
regular see-saw course equally well by night as by day. The 
car is suspended from the movable frame by triangulated 
bracing, in such a manner as to obviate any effects of 
oscillation which might be produced by the action of the 
wind. 

Our contemporary institutes a comparison in point of eco- 
nomy between this novel method of transport and that afforded 
by high-level bridges with long and expensive approaches, on 
gradients sufficiently steep to militate severely against traffic 
of all kinds. The example selected is that before us, which 
has a span of 530ft.and a headway of 128ft. With a gradient 
of 1 in 20, which is 20 per cent. steeper than the rules of the 
Board of Trade allow for turnpike roads, each of the 
approaches would be half a mile in length. We may, 
perhaps, point out here that the use of lifts would render 
heavy approaches unnecessary. It is contended that swing, 
draw, and telescopic bridges do not offer the same advantages 
for large spans as the ferry bridge, as they are not only of a 
very heavy type of construction, but are also not adapted 
for any but comparatively small spans. In addition, they 
contract and obstruct, to the detriment of navigation, the 
very waterway they cross, and require costly mechanical 
appliances to set them in motion. On the other hand, the 
ferry car leaves the waterway intact, and crosses only 
between the passage of vessels as a foot passenger crosses a 
street. Should any unforeseen obstacle suddenly intervene 
while the car was im transitu, its motion can be promptly 
reversed, so as to avoid fouling the impediment. Whatever 
might be the nature of the motive power to be employed, or 
the description of bridge, no flooring or roadway is needed. 
The principal members of the structure are all that are 
required; and if properly braced together, they would not be 
very numerous. A small footpath on each side would allow 
of the passage of the person charged with the supervision 
and lubrication of the rolling apparatus. Judging from the 
results attending the working of the first ferry bridge at the 
mouth of the river Bilbao, the experiment has proved 
perfectly successful. With 150 persons in the car, the transit 
over a span of upwards of 500ft. is accomplished in one 
minute, and the time might be easily reduced to forty-five 
seconds. It is stated that the public highly appreciate the 
convenience, the smoothness, and the rapidity of this system 
of locomotion. When fully loaded, the total weight of the car 
and the rolling gear amounts to 40 tons, and does not pro- 
duce in the suspended platform of the Bilbao bridge as much 
appreciable deformation as light vehicles caused to the old 
type of similar constructions. 








DeaTH OF Mr. Harwoop Harvey.—A Reuter telegram of the 
29th ult. from New York says that the death is announced of Mr. 
a Harvey, ths inventor of the process for the manufacture 
of Harveyised steel armour-plates. 
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THE BUFFALO INJECTOR. 





| 
| THE accompanying engravings illustrate an injector now 
| being made by Messrs. Green and Boulding, Featherstone- 
street, City-road, E.C. It will be remembered that Messrs. 
| Green and Boulding put the Hancock inspirator on the 
| market in this country. They have had fourteen years’ 
| experience with it, and the results are embodied in the 
| Buffalo injector, which is claimed to be a distinct improve- 
| ment on the inspirator. Fig. 1 is an external view, Fig. 2 is 
a section showing the forcing tube withdrawn. It will be 
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seen from Fig. 1 that the steam and suction connections are 
located in a direct vertical line, so that when the delivery 
union nut “to boiler” is loosened the injector can be turned 
round upon the steam and suction unions. In doing this the 
internal forcer combining the tube which is held in position 
by the delivery union is left free, and can be instantly removed 
by anyone without tools, and cleaned of deposit in a few 
minutes, and while the boiler is steaming. The points claimed 








that there are no valves in either the steam or suction pipe; 
that it is perfectly automatic and restarting. By turning 
the handle the steam valve recedes from its seat and admits 
steam into the nozzle. During the lengthwise movement of 
the steam valve and its stem, the water valve is also opened, 
the yoke being attached to and moving with the steam valve 
stem, thereby actuating the water valve simultaneously with 
the steam valve at all times. The movements of the steam 











for the injector are that it is worked entirely by one handle; | 
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| and water valves and their relative positions are such that 


the supply of water will always be in proportion to the supply 
of steam admitted to the nozzle, thereby insuring the proper 
working of the injector, and preventing an excess supply of 
water, which is liable to take place when a separate valve is 
used in the supply pipe. 

Furthermore this injector has been designed for the use 
of unskilled firemen, and it possesses the peculiarity that the 
amount of waterinjected, instead of being a constant quantity, 
can be easily regulated. The adjustment of the water being 
made at the exact point of contact between the steam and 
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the water, and both valves being operated simultaneously, 
admitting a proportionate amount of steam and water, taken 
with the liar construction of the nozzles, enables the 
stoker to regulate the feed over 100 per cent. from the 
minimum capacity of the apparatus, or the point at which 
the injector will start working when the valve is opened, so 
that in feeding a boiler a quantity of water can be fed into 
the boiler equal to the amount that is being evaporated and 
no more, thus enabling the injector machine to be run con- 
tinuously, producing a most economical result in boiler 
feeding. 

The Buffalo injector will, we are informed, work without 
any adjustment with steam pressure varying as much as 
1001b.; will work on a short lift down to 20]b. steam 
orange with 401b. of steam will lift 15ft. and work per- 


ectly up to 140lb. steam pressure. Special injectors are 
furnished to work with higher or lower pressure when 
desired. 








Some elaborate investigations on the disinfecting powers 
of hypochloride of soda, chloride of lime, and peroxide of hydrogen 
have been recently published by Chamberland and Fernbach in the 
Annales de l'Institut Pasteur, June, 1893. When these materials 
were employed at a temperature of from 40 to 50 deg. C. and 
higher, their action was invariably more rapid than when they 
were used at the ordinary temperature, thus affording, Nature 
says, a striking confirmation of Heider’s experiments on the greater 
efficiency of disinfectants at higher temperatures. Micro-organisms 
in dry surroundings were found far more capable of resisting the 
action of these disinfectants than when exposed in a moist condi- 
tion, that whereas in the latter case they were destroyed in a few 
minutes, in the former they defied an exposure of several hours, 
even to hot disinfectants. If, however, such dried germs be sub- 
jected to one hour’s immersion in water they lose their power of 
resistance, for on the subsequent application of the disinfectant 
they succumb rapidly. These authors insist, therefore, on the 
importance of first spraying the walls of a room with water before 
commencing their disinfection. In conclusion, a solution of chloride 
of lime—prepared by extracting one part of chloride of lime with 
ten parts of water and diluting the clear extract with ten times its 
volume of water—is recommended as an exceedingly efficient as 
well as economical disinfectant for practical purposes. . 
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AMERICAN HIGH VELOCITY SHOOTING. 


Hook, on August 18th, a gunnery trial is reported 
Rig = 5 York ‘Herald to have been made ‘vith the telfowing 
results. A Brown segmental wire 5in. gun, 19ft. long, was 
fired with the Leonard smokeless powder. In all fourteen 
rounds were fired, beginning with a 71b. charge, and increas- 
ing up to 201b. With 7 lb. the muzzle velocity was 1720ft. 
per second. The last round was fired with a projectile of 
62 1b. and a 201b. charge, when a muzzle velocity of 2865ft. 
per second was obtained. This result is described as a 
“yecord breaker,” aad it is prognosticated that when the 
charge is increased until the pressure of 50,000 lb.—22°3 tons 
—is reached, the velocity will be in excess of anything yet 
achieved, including the 3711 foot-seconds obtained by the 
experimental Elswick 6in gun, 50ft. long—100 calibres. 
Very probably the result above reported is without precedent, 
for it may be observed that not only is the velocity very high 
for a gun of 45°6 calibres long, for the projectile is unusually 
heavy, 501b., not 621b., being the weight of the service pro- 
jectile for the English 5in. piece. The combination of a wire 
gun and smokeless powder charge is that which naturally 
might be expected to give the highest result, but it is satis- 
factory to obtain it at what appears to have been a com- 
paratively low pressure. There is no magic in these 
matters, however, and we may naturally raise the question, 
to what is the high result due? The wire gun supplies 
the strength, and the powder is the element to which 
we must look for the high velocity. If the pressure 
is low throughout, then it follows that the gun might have 
been a gun of ordinary strength. The value of the combina- 
tion of powder and wire gun is only brought out by the 
development of such energy as is only to be achieved by a 
pressure which is too great for —- guns. We are not 
told the exact pressure recorded on this occasion, but it 
appears to be assumed that it was very much below the 
22:3 tons, which it is hoped may increase the velocity by 
more than 846ft. This would at first sight look as if, so far, 
the power of the wire gun had not had much to say to the 
matter. This does not follow, however, for the pressure was 
probably kept up to an unusual extent, and thus the forward 
part of the gun exposed to astrain which may well have called 
for special strength. The question is, what will happen 
when the charge is increased? Before the additional 850ft. 
is obtained, the forward pressure in the gun will be neces- 
sarily very great, and it is also possible that with a piece of 
this length so much of the powder will be blown out 
unburned that disappointment may be experienced. Sup- 
posing, however, that success is achieved in the measure that 
is looked for, it is much to be hoped that the conditions may 
not be left in the obscurity that has already done mischief 
with pieces firing slow powder, but that means may be taken 
to investigate exactly what pressures fall on the forward parts 
of the gun, the maximum, which acts at the strongest part 
of the gun, being in such a case only one element, and ve 
likely not the one of greatest importance. While looking 
forward with much interest to future results, we are unable 
to regard the question as having yet got beyond the region of 
experiment. Erosion is a very serious matter with smokeless 
wder, and under the conditions above, if it is such as can 
ordinarily incurred on service, we think that the Leonard 
powder ought to have a great futureJbefore it. Of this, how- 
ever, we know nothing at present. 











HAYWARD’S STEEL LATHING. 





By the annexed engraving we illustrate a new form of 
steel lathing, or rather substitute for lathing, for holding 
plaster. It is made from sheets 6ft. by 2ft.,a convenient size 
for handling. The plain sheet, although light and pliable 
when treated by Hayward’s machine for converting it into a 





lathing substitute, becomes very stiff and rigid. The machine 
cuts slots, and raises ridges and corrugations in a peculiar 
manner as seen in the section; the metal is not cut away or 
across the fibres, hence the full strength of the material is 
retained, and the sheet becomes as stiff as a 4in.zboard. We 
have not ourselves tested, but we are credibly informed that 
a piece‘of it Gin. wide, plastered and laid with a clear bearing 
of 18in., carried 14 cwt. in the centre without any detriment. 


SECTION ON A B. 






— Fenians 


Something like this might be expected from the sample. The 
appearance of the lathing is the same on either side, and the 
manner in which the sheet is slit affords a firm hold for the 
plaster, and is not, we would think, liable to cut off the key. 
It is equally useful for vertical partitions or horizontal ceil- 
Ings, and is fixed by a few wire nails. It is made by 


Messrs. Hayward Brothers and Eckstein, Union-street, 
Borough. 








SamupDas.—We have received a co y of a catalogue of a five 
days’ sale of Samuda’s ~— Yard, Cubitt Town, 8 Mr. Brad- 
shaw Brown holds next week. It is considered that this sale marks 
an important epoch in the history of Thames industries ; more 
particularly with respect to the decline of the shipbuilding trade 
on Dp Thames. Samudas has been established thirty-five years, 
a many pnportens war and other vessels were built . this firm. 
Be Samuda for many years represented the Tower Hamlets in the 

‘ouse of Commons and on his death—about five years ago—the 
business was formed into a limited liability company, 





EMPLOYMENT OF WOMEN AND CHILDREN 
IN FRANCE. 


WE extract from the Annales Industrielles the text of a 
decree recently promulgated in France respecting the employ- 
ment of women and children in unhealthy or dangerous 
trades :—Art. 1: The employment is forbidden of children 
under eighteen years of age, of girls who are minors, and of 
women in all operations relating to the lubrication, the 
cleaning, the inspection, and the repairs of machinery or 
mechanical apparatus in motion. Art. 2: The same class of 
persons is not allowed to work in factories in which machines, 
actuated either by hand or mechanical power, have not their 
dangerous parts protected by covers, guards, shields, or ap- 
pliances of a similar character. Art. 3: It is forbidden to 
employ children under the same age to turn apparatus re- 
ceiving motion from a treadle, or to turn horizontal wheels. 
Art. 4: Children under sixteen years of age are not to be put 
to turn vertical wheels for a period longer than half a day’s 
work, broken by a rest of at least half an hour; and also are 
not permitted to substitute treadle for hand work. Arts. 5 
and 6: These articles prohibit the employment of persons 
under the same age in the manipulation of circular or riband 
saws, and of shearing and other mechanical cutting blades. 
Art. 7: In glassworks children under thirteen are not to be 
employed in gathering up and blowing glass. Between the 
ages of thirteen and sixteen they are not to gather up a 
weight of glass exceeding two and a quarter English pounds. 
Unless above the age of sixteen, the blowing of glass is inter- 
dicted to them in bottle and window-glass factories; and 
wherever the blowing is done by the mouth, a separate 
ferrule shall be provided for each person under eighteen. 
Art. 8: No child under sixteen shall be set to attend to 
steam-cocks. Art.9: Children under sixteen are not to be 
employed as collectors in workshops where wire-drawing is 
carried on; at the same time, this provision does not apply 
to cases where the work of the collectors is protected by guards. 
Art. 10: It is forbidden to have any work executed by children 
under the same age which is effected by means of flying 
scaffolding, as in the cleaning and repair of buildings. Art. 11: 
Young workmen and workwomen under eighteen are not to 
be allowed to carry—either inside or outside manufactories, 
workshops, building-yards, or mills—loads above the following 
weight—Boys under fourteen, 221b.; boys from fourteen to 
eighteen, 331b.; girls under sixteen, 111]b.; girls from sixteen 
to eighteen, 22lb. Neither within industrial establishments 
nor along the public thoroughfares shall the same young per- 
sons drag or push loads which shall demand a greater effort 
of strength A ss what suffices to lift and carry the weights 
already scheduled. The equivalent conditions applicable to 
the two descriptions of work will be determined by a minis- 
terial order. Art. 12: No girl under sixteen years of age shall 
be allowed to work a treadle sewing-machine. Art. 13: 
Children, girls, and women shall not be employed in the pre- 
paration of writings, publications, notices, drawings, en- 
gravings, pictures, paintings, emblems, images, or other 
articles of which the offer, sale, exhibition, placarding, or 
distribution is contrary to the provisions of the penal laws 
relating to morality. It is also forbidden to employ children 
under sixteen, girls, and women in the production of the 
above-named articles, which, although not of a character to 
bring them under the law, are yet calculated to have an im- 
moral tendency. Arts. 14, 15, and 16: In certain establish- 
ments alluded to in a “ table’ annexed to the decree, the 
employment of persons under eighteen, and of girl-minors 
and women, is interdicted ; and in another “ table ”’ a similar 
prohibition attaches to the first class of workers with respect 
to certain other premises; and in a third “ table,” certain 
specified conditions must be complied with in the case of 
children, girl-minors, and women. Art. 17: The Minister of 
Commerce, Industry, and the Colonies is charged with the 
execution of the present decree. 








YOUNG'S NUT LOCK. 





Tue nut lock, illustrated by the accompanying engravings, 
is one of the simplest ever made, and at the same time 
thoroughly efficient. It is a gravity lock, and is proposed 
only for horizontal bolts, and more especially for fish- 
plate bolts. It is reversible, so that if it happens not to 
come quite in the right position one way it will the other. 
It is threaded with the same thread as the main nut, against 
which it makes an ordinary flat contact. It will be seen that 
the hole in the nut lock C is towards one end, so that the 
part C, always acting as a weight, tends always to keep the 
lowest position it can find, and hence when placed anywhere 
near the position shown in the engraving, the tendency of all 
jar and vibration is to cause the nut lock to tighten, and it 
will be seen that it would not fly back under any ordinary 








or known circumstances of use of such bolts. Even when 
the nut is not tight it acts as a lock, because it acts asa 
pendulum, its conditions are satisfied when it is hanging 
vertically, and the main nut could not persuade it to act 
otherwise. The lock is an addition to the strength of the 
main nut, and it is a great point in its favour that 
it is merely an addition in every way. It is put on 
after the other nut, and if the thread of the main nut 
is slack, the lock acts as a reinforce. It can be applied 
wherever there is enough bolt thread outside the main nut to 
receive it. The nut is being introduced by Mr. W. H. Severn, 
of Great George-street, Westminster, who will have a very 
easy task, for the lock is very widely in use in Canada, and it 
is one of those things which speak for themselves. It is also 
on trial on the Great Northern, Midland, South-Eastern, and 
North London railways, so far with complete success. 





THE JUNIOR ENGINEERING SOCIETY. 


THE annual summer excursion of this Society, which has just 
taken place, off in a very successful manner, the whole 
programme affording the greatest gratification to the members 
attending. The district visited was Wilts, Devon, and Cornwall. 
Starting from London on Friday evening, August 11th, the party 
travelled to Swindon for the purpose of seeing on the following 
morning the locomotive carriage and wagon works of the Great 
Western Railway. Plymouth was reached in the evening. On 
Monday the Government establishments were visited, by special 
permission of the Lords of the Admiralty, facilities being enjoyed 
in connection with the inspections. By the kindness of Mr. James 
Rooney, superintendent, the Plymouth Great Western Docks were 
seen in the afternoon, steamer excursions being also undertaken to 
the Eddystone and up the Yealm river. On Tuesday, by special 
steam launch, the party were conveyed for a trip up the Tamar, the 
arrangement being to inspect on the return journey the Saltash 
bridge. This visit, however, at the last, had, unfortunately, to be 
abandoned. In the evening the members proceeded to Penzance, 
the following day being occupied by an excursion to Lands End, 
during which, at Portheurno, the submarine cable station of the 
Eastern Telegraph Company was visited, under the guidance of 
the superintendent, Mr. W. H. Ash, and other officers; and the 
Botallack Mine was inspected, the manager, Mr. A. H. James 
entertaining the party. ‘Thursday was a very full day: Penzance 
was left at 7.45 a.m., Hayle being the first stopping place. Here 
Messrs. Harvey and Co.’s well-known engineering works, and 
Messrs. Williams, Harvey, and Co.’s tin smelting works were open 
to inspection, the respective proprietors receiving the visitors. 

Leaving Hayle, Camborne was soon reached, where Mr. W. 
Thomas, the secretary of the Mining Association and Institute of 
Cornwall, met the members and directed them to the mining 
school, which, with the museum adjoining, was shown by the 
principal, Mr. J. G. Beringer. Dolcoath Mine was then visited 
Captain Josiah Thomas receiving the party and conducting them 
round. All the machinery at surface was seen, and some of the 
members were enabled to descend to the 435 fathoms level, where 
underground working was in progress; the working of the man 
engine was also witnessed. After luncheon, by invitation of 
Captain Thomas, the party left for Truro to visit the cathedral, 
Canon Donaldson showing them over. On the Friday they were 
most hospitably entertained by the committee of the Royal Corn- 
wall Polytechnic Society, the arrangements including a steamer 
trip up the Fal and around the harbour; visits to the Falmouth 
Docks ; Messrs. Cox and Co.’s engineering and shipbuilding works ; 
and to the sub-tropical gardens of Mr. Howard Fox; and a drive, 
after luncheon at the Polytechnic Hall, to Penryn and Carnsaw, 
to visit Messrs. John Freeman, Sons, and Co.’s granite works and 
quarries, where special preparations had been made for the 
occasion. In the evening the Junior Engineers 1893 summer 
dinner took place at the Pendennis Hotel, Falmouth, Mr. Percy J. 
Waldram, vice-chairman, presiding. The next morning the party 
left for London, stopping en route at Exeter, the cathedral being 
visited. From the appreciative remarks of the members, it does 
not seem likely that the generous reception accorded the Society, 
on this its first visit to the West of England, will be readily for- 
gotten. 











DEPARTMENT OF SCIENCE AND ART, SOUTH 
KENSINGTON. 
THE following is a list of the successful candidates for royal 
= national scholarships, and free studentships—science— 
1893 :— 





lage | Occupation. | Award. 




















Name. Place. | 
Buchan, W... ..| 21 | Engineer.. ..| Glasgow .. . |) National 
Lea, F.C. .. ..| 21 | Engineer .. at Crewe .. .. | scholarships 
Eagles, James ..| 24 | Science teacher| Bury, Lancs. ..| { for 
Cabena, R. H. ..| 25 | Engineer.. ..| Glasgow .. mechanics. 
| 
Howard, A... | 19 Student .. a Much Wenlock, 
| | | op National 
Penn, F.R... ..| 22 | Boot and shoe} Northampton. . scholarships 
| operative | 1p or 
Meldrum, A. N...| 17 | Student .. ..| Aberdeen.. ..| | chemistry and 
Bradley, W. A. ..| 23 | Student .. ..| Lee, Kent | physics. 
Jones, R. H. --| 16 | Student .. ..| Manchester 
| Bed 
Allen, A. O... ..| 20 | Teacher .. ..| Walthamstow \ a Pras 1073 
Sowter, R. ..  ..| 17 | Student .. .. enc cpeninaninie gical subjects. 
Smith, C. F. .| 20 | Mechanical en-| Glasgow .. National 
| gineer | scholarship. 
Chambers, J. B...| 19 | Engineer’s ap-| London .. | do. 
| prentice | 
Hinchley, J. W...| 22 | Engineer.. ./ Lincoln .. ..| do. 
Loveridge, H. J...| 21 | Engine fitter ..} Southsea, Ports-| do. 
} mou 
Laws, B.C... ..| 22 | Shipwright ..| Southsea, Ports- do. 
| | mouth | 
Davidge, H. T. ..| 21 | Engineer... ..| London .. .. do. 
Butters, J. B. ..| 21 | Student .. | Brighton... ¢ do. 
Clements, H. H...} 20 | Student .. Anahilt, Co. do. 
| Down 
Outhett, C... ..| 28 | Spinner .. ..| Burnley | do. 
Macdonald, W. ..| 17 | Student .. ..| Manchester do. 
Platt, W. N. --|.24| Farmer .. ..| Chester .. .. do. 
Blake, G.S..._ ..| 16 | Student .. ..} Manchester ..| Royal Exhibit’n 
Atherton, W.H...| 25 | Engineer.. ..| Newcastle - on +| do. 
| Tyne | 
Bagnall, E. H. ..| 17 | Student .. .-| Manchester ..! do. 
Newman, F. H...| 17 | Student .. ..| London | do. 
Taylor, W. A. ..| 20 | Fitterappren’ce| Crewe do. 
Ivey, J. H. .. ..| 18 | Pupil teacher..} Camborne F do. 
Crowther, Joe ..| 15 | Student .. ..| Brighouse, Yks.| do. 
Schofield, J... ..| 21 | Assist. teacher | Huddersfield ..| Free students’p 
Jeffery, J. .. ..| 25 | Engineer stud’t} Birmingham ..| do. 
Robertson, G. A...| 19 | Draughtsman | Oldham .. | do. 
Kelly, C .. ..| 27 | Teacher .. ..| Belfast do. 
Robinson, J. _..| 24. | Student .. ..| Beltast do. 
Mondy,E. F. W. | 20 Student .. ..| London do. 
| 











Jox#Nn REID, SHIPBUILDER.—Mr. John Reid, for many years one 
of the best-known shipbuilders on the Clyde, died at Port Glasgow 
on the 17th ult. The deceased gentleman was seventy - eight 
years of age, and for the past decade has lived very much in retire- 
ment. Mr. Reid spent his early years in Dumbarton, but settled 
in Port Glasgow while still a youth early in the thirties, as a chain 
and anchor maker, with little other capital than a strong pair of 
arms and a determination to succeed. Later on he started the 
shipbuilding firm of A. Reid and Co. in conjunction with his 
brother Archibald, who was a brother-in-law of the eminent 
Robert Napier, of Glasgow. Archibald, however, soon died, and 
Robert contracted a new partnership with the late Mr. John Hood, 
well known as a designer of wooden clipper ships, and also as the 
builder of the first Comet for Henry Bell. The co-partnership, 
under the style of John Reid and Co., prospered exceedingly, the 
firm attaining a world-wide reputation as builders successively of 
wood, iron, and steel steamers and sailing vessels. They built in 
conjunction with Robert Steel, of Greenock, the first steamer for 
the Cunard Company, and also several of the early steamers for 
the Pacific Mail Company. A curious contract carried out during 
the early stages of the firm’s progress was the building of a floating 
church for a dissenting congregation in the North of Scotland, 
which, on the refusal of the superior to grant land for the erection 
of a church, adopted the expedient of a floating tabernacle, in 
which worship was carried on for many years. Some four or five 

ears Mr. Reid retired, and the business was transferred from 

ort Glasgow to Whiteinch under the designation of John Reid 
and Co., Limited. 
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THE FEDERATED INSTITUTION OF MINING | 


ENGINEERS. 


THE annual general meeting will be held in Glasgow on 
September 5th, 6th, and 7th. 
extracts from the programme just issued :— 


TUESDAY, SEPTEMBER 5TH. 

Excursion No. 1.—9.40 a.m.: Members will leave the Central 
Station, Glasgow, for Po'lokshields Station, arriving there at 
9.45a.m. They will proceed thence to Scotland-street section of 
the Glasgow Subway. 
road Station—which adjoins Pollokshields Station—and proceed to 
St. Enoch Station, and at St. Enoch-square inspect another section 
of the subway works till about 12.45 p.m. 
to lunch from that time till 1.35 p.m. 
restaurants: — Central Station Hotel Restaurant, Hope-street; 
Ferguson and Forrester’s, 36, Buchanan - street; Lang's, 73, 
Queen-street; Daniel Brown’s, 79, St. Vincent-street ; and Queen’s 
Restaurant, 70, Buchanan-street. 1.40 p.m.: Members will leave 
the Tramway Car Station in St. Vincent-place by car for the 
Botanic Gardens, where they will arrive at 2 o'clock, and will visit 
the works, under construction, of the Glasgow Central Railway. 


The inspection of the works from that point citywards to the | 


Central Station will occupy till about 5 p.m. 
Excursion No, 2.—9.30 a.m.: Brakes will be in waiting at the 
Central Station, Glasgow, and will convey members to the Clyde 


Ironworks, a distance of about four miles. They will there inspect | jnterj “Ste 4 afterwards the P : 
the blast furnaces and plant for the recovery of products from the | een Allg Phos s9pcn Bone ing wr My fe -vodh.os0-9-y Pompey 


furnace gases. 
Works. 
leaving by brakes about 3.30 p.m., and returning to Glasgow by 
another route. 


12.30 p.m.: The party will leave for Hallside Steel 


Brakes will convey them thence to Bardykes Colliery. 12.15 p.m.: 
Leave Bardykes Colliery and drive to Earnock Colliery, arriving 
there about 1 p.m. 3.30 p.m.: Leave Earnock Colliery and drive 
to Fairhill Colliery, arriving there about 4 p.m. 4.50 p.m.: Leave 
Fairhill Colliery and drive to Hamilton Central Station, where a 
train leaves for Glasgow at 5.18 p.m. 

Excursion No. 4.—11.5 a.m.: Members leave Glasgow, St. Enoch 
Station, by train for Shields-road Station, and walk thence to the 
works of the Cassel Gold Extracting Company, 13, West Scotland- 
street, Kinning Park. Members can return by convenient trains. 

WEDNESDAY, SEPTEMBER 6TH. 

12 noon. — Annual general meeting in the large hall of the 
Philosophical Society of Glasgow, 207, Bath-street, Glasgow. The 
Secretary will announce the officers for the ensuing year, and read 
the fourth annual report of the Council. 

The following papers will be read, or taken as read :— 

“Geology of the Southern Transvaal.” By Walcot Gibson. 

“* The Friction of, or the Resistances to, Air Currents in Mines.” 
By Mr. D. Murgue. 

‘* The Hilderston Silver Mine, near Linlithgow.” By Mr. Henry 
By Mr. John Morison. 


Aitken. 

‘* Limestone Mining in Scotland.” 

“Geology, Mining, and Economic Uses of Fuller's Earth.” 

Mr. A. C. G. Cameron, H.M. Geological Survey. 

“Some Ideas un the Formation of the Earth’s Crust and its 
Destruction.” By Mr. Henry Aitken. 

The following papers will be open for discussion :— 

‘The Mineral Oil Industry of Scotland.” By Mr. R. T. Moore. 
(“ Trans.” Fed. Inst., vol. iv., page 36.) 

‘*A Probable Safety Lamp with Ordinary Oil Illuminating Flame, 
and Standard Hydrogen Flame for Accurate and Delicate Gas- 
testing.” By Mr. Frank Clowes. (‘‘Trans.,” vol. iv., page 441.) 

“‘The Estimation of the Actual Effective Pressure or Water- 
gauge in the Ventilation of Mines.” .By Mr. T. A. Southern. 
(‘* Trans.,” vol. iv., page 460.) 

‘* Experiments upon a Waddle Fan and a Capell Fan working on 
the same Mine at equal Periphery Speeds at Teversal Colliery.” 
By Mr. J. C. B. Hendy. (“ ” vol. iv., page 474.) 


By 


rans., 

‘**Spontaneous Combustion in Coal Mines.” By Mr. Arnold 
Lupton. (‘‘Trans.,” vol. iv., page 481.) 

** A New Method of Laying Coal-dust.” 
Hewitt. (‘Trans.,” vol. iv., page 494.) 

‘* Spontaneous Combustion in Coal Mines.” By Mr. Joel Settle. 
(“‘Trans.,” vol. v., page 16.) 

‘*Mining in New Zealand.” 
(‘*Trans.,” vol. v., page 31.) 

‘*Fire-setting: The Art of Mining by Fire.” 
Collins. (‘‘Trans.,” vol. v., page 81.) 

‘*Notes upon a Practical Method of Ascertaining the Value or 
Price to be paid for Zinc Minerals.” By Mr. H. D. Hoskold. 
(‘*Trans.,” vol. v., page 93.) 

‘The Correlation of the Coalfields of Northern France and 
— passa By Mr. Marcel Bertrand. (‘‘Trans.,” vol. v., 

e 106. 

“Work of the Geological Survey.” By Sir Archibald Geikie. 

(‘‘Trans.,” vol v., page 142.) 


By Mr. H. Richardson 


By Mr. George J. Binrs. 


Mr. Arthur L. 


1.30 p.m.: The members will visit Hallside Steel Works, | machines, and as these are in operation usually during the night 


We make the following | 


“The Auriferous Conglomerates of the Witwatersrandt.” 
Mr. F. G. Shaw. (‘‘Trans.,” vol. v., page 169.) 

“The Support of Buildings.” By Mr. W. Spencer. 
vol. v., page 188.) 

“Rapid Traverser.” 
vol. v., page 199.) 

‘On Earth Pulsations and Mine Gas.” 
(‘*Trans.,” vol. v., page 203.) 


By 
(**Trans.,” 
(‘*Trans.,” 


By Mr. James Henderson. 


By Prof. Juhn Milne. 


The Annual General Meeting will close at 5.30 p.m. and the 


| Annual Dinner will be held at the Windsor Hotel, St. Vincent- 


11.16 a.m.: The party will leave Shields- | 


Members will be free | 
The following are good | 


| 


street, Glasgow. at 6 p.m. 
THURSDAY, SEPTEMBER 7th. 

Excursion No, 5, — By steamer Columba to Ardrishaig vid 
Rothesay and the Kyles of Bute. Members—who may be accom- 
panied by their lady friends—have the choice of embarking on 
board the Columba at the Bridge Wharf, Glasgow, at 7 a.m., or of 
taking train at Glasgow Central Station at 8.30 for Gourock, and 
there joining the steamer. By taking the former route an oppor- 
tunity is offorded of viewing the harbour and shipbuilding yards 
while sailing down the river Clyde. 

Excursion No. 6 (limited to 50 visitors).—9.31 a.m: Members 
will leave Glasgow Central Station for Hamilton Central Station, 
arriving there at 10.11 a.m. Brakes will be in waiting to convey 


| them to Cadzow Forest, where they will see the Old Oaks, the 


White Cattle, and Cadzow Castle. Driving to the Palace about 
12.30 p.m., the visitors will have an opportunity of viewing the 


Mausoleum. A train returns from Hamilton to Glasgow at 3.5 p.m. 
As some members may be interested in the work of coal-cutting 


only, it has been arranged that an opportunity will be given to 


: 4 ‘ | visitors to see coal-cutti machines at work at the followi 
Excursion No. 3.—9.31 a.m.: Members will leave the Central | a ii iiniis Rania sii aati | 
Station, Glasgow, for Blantyre Station, arriving there at 10.2 a.m. | 


Gartness Colliery, near Airdrie (Clarkston Station), on September 


| 5th and 7th, after 4 p.m. 





Bothwell Park Colliery, near Bothwell (Fallside Station), on 
September 5th and 7th. If a few visitors so arrange, the machines 
may be set in motion at 3 p.m. 

Daldowie Colliery (Broomhouse Station), on September 5th and 
7th, at night. 

Those desiring to visit any of these collieries will please com- 
municate with Mr. James Barrowman, Staneacre, Hamilton, not 
later than Friday, September Ist. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE chief topic of discussion on ’Change to-day, Thursday, in 
Birmingham, and yesterday in Wolverhampton, was the action of 
the associated coalowners, and its probable effect upon the iron 
and steel trades. Ironmasters expressed the opinion that the coal- 
owners had taken the only course open to them, in view of the 
uncompromising attitude of the men. A settlement of the dispute 
upon the men’s terms must have led to a continuance of the recent 
high prices for coals. Such a state of affairs is not only directly 
detrimental as increasing costs of production, but it has an effect 
on the export trade in iron and steel. Foreign buyers, as long as 
they see coal maintained in value, will continue to wait before 
giving out orders in the hope that when the fall in fuel comes, iron 
and steel prices may also respond. They appear to have the idea 
that iron and steel have not yet touched bottom, and so long as 
coal keeps up this idea will probably remain with them. Home 
consumers are aware that values in the iron trade, though they 
may Jose on the close of the coal strike the fancy margin which 
that event has put on them, yet cannot in the nature of things go 
much—if at all—lower than the level at which they stood before 
the dispute occurred. 


Foreign buyers, however, not being on the spot, get notions 
which it is decidedly difficult to dislodge, but which have to be 
dealt with as elements in the commercial situation. Prices con- 


tinue firm. The Hoop Makers’ Association maintained their recent 
advance of 5s. per ton on hoops and thin strip, making the mini- 
mum figure for this class of iron £6 10s., instead of £6 5s. as 
previously. Gas tube strip is £5 15s. to £6, but orders were few 
and far between in consequence of continued quietude in the 
wrought iron tube trade. Sheet prices keep steady at £7 for 
singles, £7 5s. to £7 10s. for doubles, and £7 15s. to £8 for trebles 
The galvanisers and iron plate workers are the chief buyers of this 
class of material. Merchant orders are mostly on account of the 
Colonies, South America, and India. Negotiations are said to be 
pending for the restart at Moxley, near Wolverhampton, of the 
sheet ironworks formerly in the occupation of Mr. . The 


works are well suited for producing sheets, and would, if restarted, 
give employment to a considerable number of men who are now 
unemployed. Galvanised corrugated sheets are £11 to £11 2s. 6d., 
f.0.b. at out ports, with a few firms asking £11 10s. Not much 
business, however, is doing at these figures. Some of the bar iron 


makers are busy, and most are moderately engaged. Prices 
weli maintained. Common bars are now casted ES lds., though 
merchants state that they can buy at £5 12s. 6d. Good ordinary 
my are £6 to £6 5s., and second-class marked sorts £6 10s, to 
£6 lds. ’ 

In the pig iron trade scarcity and dearness of Midland descrip. 
tions is still the prevailing feature. It is estimated that on] y one- 
fifth of the Derbyshire, South Yorkshire, Lincolnshire, Northamp. 
ton, and Nottinghamshire furnaces, are now in operation, and the 
aggregate production is less than a third of the normal output. The 
firmness in price continues, and agents state thatif the strike, with 
the consequent damping down of furnaces, continues, the present 
average — of 45s. for Midland forge iron may be expected to go 
up to as high as 50s. or even more. Some makers are already quoting 
46s. and 47s. per ton. Staffordshire pig iron keeps at 37s. 6d, to 
40s. for common, 45s. for part mines, and 60s. for all mines. 

There is a good number of engines to be seen in the erecting 
shops of the various engine works of this district. A larger business 
has been lately transacted in locomotive engines for India than 
for some time past; and the work in hand for South America js 
better than recently, this being chiefly portable agricultural 
engines of limited power. The continental demand for small 
general purpose motors is considerable. The home demand for 
engines and rolling stock is pretty good, and is expected to be 
better when the one or two large home railway schemes now in 
course of formation are matured. 

The possibility of elevating miniature engines from mere toys to 
the level of utility was well shown op Tuesday, when a trial of such 
an engine was made at the works of Messrs. W. G. Bagnall, Castle 
Engine Works, Stafford. Itstands only a little over 3ft. high, and 
runs on an 18in. gauge line formed of Bagnall’s patent portable 
railway, the rails being laid for a distance of about one-third of a 
mile in a field in which the works stand. It travelled at the rate of 
about twelve or fifteen miles an hour—maximum attainable speed, 
twenty-five—and drew six persons in an open wooden car ; a brake 
van bringing up the rear. The whole performance was very 
creditable. The design is compact and clever, the workmanship 
very neat and durable, and the material of the best. The 
engine is intended for a gentleman's park. The portable railway 
on which it was laid is made from this size up to 3ft. 6in., and 
it enjoys a wide sale, both at home and abroad, for collieries, slate 
quarries, contractors’ use, and other services where a light railway, 
which can be put together and taken to pieces with celerity and 
without much hous, is required. The patent sleepers are made 
light as well as strong by being corrugated, and they are pressed 
out of metal by special machinery. The company who witnessed 
the trial were afterwards taken round the works, where a number 
of jobs were found in course of execution to home and foreign 
order, the Government, the railway companies, and large corporate 
bodies being among the firm’s regular customers. The firm havea 
considerable amount of work in hand just now for the South 
Metropolitan Gasworks. For the same undertaking they have also 
previously supplied a variety of manufactures. 

The bridge-building firms of this district are not as busy as they 
would like to be. Yet they are not by any means without work, a 
number of small orders keeping them moderately employed, whilst 
they have fairly good prospects from a railway exten- 
sions in certain foreign countries, and particularly in the East. A 
fair number of orders for railway bridges have lately reached 
Messrs. Braithwaite and Kirk, of the Crown Bridge Works, West 
Bromwich. They are building a series of steel bridges for the 
Lancashire, Derbyshire, and East Coast Railway. There are two 
of a 34ft. span, with parapet, girders and trough flooring. Another 
has a 46ft. span, also with trough flooring ; and the largest is 126ft. 
span. There are also other small ones. The series will weigh 
about 600 tons. They have a nice bridgework order for the 
Assam Bengal Railway, consisting of thirty-seven spans of 60ft. 
The order is from Mr. Duff Bruce, consulting engineer, cf London, 
the engineer to the railway. The material is steel, and the total 
weight will be about 1200 tons. These spans will have plate 
girders, and the work includes cross girders and rail bearers. The 
floor is of timber, and will be supplied elsewhere. The firm have 
some 40ft. plate girder spans for the Indian States Railway, and 
also some 40ft. for the Bengal Provincial. They have orders for 
their patent bridge flooring for the London, Tilbury, and Southend 
Railway. They have orders for some 100ft. steel spans, with steel 
cylinder piers, for Sir Benjamin Baker, for the Umtata River 
bridge, Africa. This work is in continuation of a contract. The 
present portion of the contract is about 150 tons in weight. A 
walk through the works shows that some of the above-mentioned 
orders are under execution. One of the chief features of the 
establishment is the plant for producing the patent floor-plate 
above referred to. he plates are heated in a furnace, and 
then drawn out on to an hydraulic press, in which dies of 
the required shape are placed, and a special section of 
floor-plate is produced suitable for bridges, warehouses, &c. 
This patent flooring also answers as well for columns and piers as 
it does for flooring. The large flanges are most convenient with 
structural work. The pillars supporting the steam travellers are 
made of this patent flooring. The firm have on the premises in 
connection with other classes of work, several hydraulic presses and 
furnaces, They adopt the system of bending by hydraulic pressure 
instead of smithing, ie producing stiffeners and other pieces of 
metal work of that kind. In the centre of the works isa pair of 
10-ton Goliath travellers, and a steam Goliath of 15 tons, 60ft. 
wide and 40ft. high, running on rails 600ft. long. This makes it 

ssible for a bridge of 500ft. span to be erected. I noticed a very 
arge portable hydraulic riveter. It had a 6ft. gap, and was 
made specially for some Japanese work. The work is put below 
and travels on trolleys and rails. The riveter is easily adjustable 
up or down, or atany angle. I was interested in a special chuck 
which the firm have lately made, and the chief advantage of which 
consists in the time saved by being able to put in and take out the 
tool without stopping the machine. There are no set screws. Of 
this ingenious machine I may have more to say another week. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mauchester.—The dispute in the coal trade drags on with no 
immediate prospect of settlement, and in the meantime the iron 
trade is undergoing the gradual contraction to which I have 
referred in previous notes. Some of the engineering works are 
obtaining supplies of fuel from outside districts ; but where the 
consumption of fuel is one of the chief items in the cost of pro- 
duction, as in the blast furnaces and finished ironworks, operations 
for the present are being suspended. With one exception—and in 
this case the forges will probably not be kept running beyond next 
week—Lancashire finished ironworks are now practically stopped. 
The one or two local blast furnaces are still kept going ; but damp- 
ing down will have to be resorted to, unless there is an early 
resumption of work at the pits. In the surrounding districts most 
of the furnaces have been damped down for several weeks, and 
one or two of the Lincolnshire furnaces have only been kept goiug 
witb coal obtained from Durham. Notwithstanding, however, all 
this lessened production, the prices at which business of any 
moment can be done, do not move upwards to any material 
extent. As regards pig iron, with the exception of a compara- 
tively trifling advance immediately after the stoppage of the pits, 
they have really remained stationary, and although finished iron 
makers on occasional small parcels have been getting 5s. or 7s. 6d. 
per ton above the quotations prior to the wages dispute, these 
advances have only been obtainable in very special cases. 

Business on the Manchester Iron Exchange continues extremel 
slow, and Tuesday’s market was again only moderately attended. 
Buyers simply place orders for the smallest possible quantities to 
cover present hand-to-mouth requirements, and for local and 





district brands of pig iron prices remain without quotable change. 
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iness coming forward continues almost exclusively con- 
~ “7 foundry nS aitties, and Lancashire makers on, small 
reels are getting prices equal to about 45s., less 2, delivered 
anchester, whilst Lincolnshire makers are finding it difficult 
to get more than 41s, 6d., and Derbyshire brands are quoted 
at 47s. 6d. to 48s, net cash, delivered Manchester. Forge 
lities remain nominally at about 48s., less 24, for Lancashire, 
quail r - * 
and 40s. for Lincolnshire, net cash, delivered Manchester, but as 
most of the finished ironworks are stopped, there is little or no 
inquiry for forge descriptions of pig iron to really test prices. 
Outside brands offering here are perhaps not quite so firm as 
regards Middlesbrough, good-named foundry brands not fetching 
more than about 44s. 4d., whilst ordinary brands can be readil 
ot at about 43s. 10d., net cash, delivered Manchester. Scotc! 
makers continue to stiffen up in their prices, and Eglinton is 
being quoted at about 46s., with makers of Glengarnock asking 
about 47s. 6d. net, prompt cash, delivered at the Lancashire ports. 
Some of the merchants, however, evidently do not believe in these 
figures, with the result that there is underselling where business of 
any weight occasionally comes upon the market, andit was reported 
on ‘Change that one fairly large parcel had been sold at something 
‘ike 1s. to 1s. 6d. under makers’ present quoted price. 

The manufactured iron trade is almost at a standstill, so far as 
new business is concerned, both Lancashire and North Staffordshire 
makers having, almost without exception, withdrawn any quota- 
tions in the open market. In some cases they are giving quota- 
tions for deliveries to commence after the settlement of the coal 
dispute, and in one or two instances are making small deliveries 
out of stock at an advance of about 5s, per ton upon the nominal 
quoted rates ; but practically there is little or nothing doing, and 
just now it would be useless to give market prices for any descrip- 
tion of finished iron, except that, as already stated, for small lots 
of bars out of stock, £5 17s. 6d. is asked, whilst for delivery after 
the resumption of work at the pits, one or two Staffordshire makers 
are quoting £5 15s, for bars in this district. 

Only a limited business is reported in the steel trade, and for 
good foundry hematites quotations remain at about 54s., less 24, 
delivered in the Manchester district. There are only one or two 
of the local makers of steel billets in the market, and they are 
getting practically the whole of the business offering, at prices 
equal to about £4 9s, to £4 10s, net cash, delivered Manchester. 
For steel boiler plates, makers are firm at £6 10s. per ton as their 
minimum for delivery in this district, but merchants in one or two 
cases would probably take a little under this figure. 

No specially new feature can be reported with regard to the 
engineering industries, the outlook generally being reported as 
very unsatisfactory, and there has recently been a considerable 
falling off in the work giving out amongst boilermakers, who have 
hitherto been fairly well off. With regard to the shipbuilding 
industries the outlook is even more unsatisfactory than in the 
inland engineering trade. 

The other day I was round the various shipyards on both sides of 
the Mersey, and the general condition of trade could scarcely be 
more discouraging. Messrs. Royden Brothers had not a single 
order in hand, and their large shipyard has been completely idle 
for some months past. Messrs. Potter and Sons, who have been 
kept moderately engaged with repair jobs, had in hand a small 
steel steamer for combined passenger and cargo service, and that 
represented really the whole of the shipbuilding in progress on the 
Liverpool side. In Birkenhead Messrs. Laird Brothers are rapidly 
getting through all the important work which has hitherto kept 
them fairly busy, with nothing new of any moment coming for- 
ward, or in gn oy and they expect that the large first-class line- 
of-battle ship, the Royal Oak, will be out of their hands in the 
course of a month or so, 

I was shown the other day a novel design for chain gearing, 
which has been patented by Mr. Edmund Nicolas, of Booth-street, 
Manchester. In this chain gear each link is made of a separate 
piece of metal, and complete in itself. These links are readily 
connected or detached, so that a chain of any length can be put 
together in a very short time, or a chain shortened to any requisite 
extent quite as easily. Another feature is that these links are 
made in cast metal either in brass, iron, or steel, so that they can 
be produced at a comparatively small cost, or they can be stamped 
ont in wrought iron or steel if desired. The bar of each chain 
link works in a slot in both sides of the next link, so that there are 
no open hinged or loose parts, with the result that less lubrication 
is required, and no stretching or alteration of the pitch can take 
place, Another advantage is that the points of the chain being 
separate from the parts that come in corfact with the driving 
wheels, any wear or tear that takes place does not weaken 
the joints of the chain, and this gearing can be used until 
worn Lape without any perceptible alteration in the pitch, as the 
wear is all on one side on every link. This form of pitch chain can 
be made in different sizes for various requirements, either for 
heavy work, such as dredgers, conveyors, mechanical stokers, or 
for light work, such as cycles, agricultural machinery, weighing 
machines, &c., and a special 2#in. pitch chain is being prepared in 
malleable iron, to undergo special tests. 

In the coal trade, notwithstanding the absence of any prospect 
of immediate settlement of the wages dispute, business generally 
has continued only moderate during the past week, and prices 
have undergone no very material change. The leading colliery firms 
in the Manchester district have made no further upward move, but 
in some of the West Lancashire districts advances of 6d. to 1s. per 
ton have here and there been quoted upon previous rates. Require- 
ments for house-fire consumption remain exceedingly small, and so 
far stocks of the better qualities of round coal have been very little 
drawn upon for domestic consumption. The contraction of opera- 
tions in the iron trade, and the holiday stoppages in some of the 
important Lancashire manufacturing districts have, of course, 
tended to lessen any pressure of demand for steam, forge, and 
general manufacturing purposes, but stocks of the lower qualities 
of fuel are becoming rapidly exhausted, very few collieries havin, 
now anything left in hand, except the better descriptions of roun 
coal, and even these, with the exception of three or four of the 
largest concerns, will scarcely carry them over more than another 
fortnight. Supplies are, however, coming in from mining districts 
which remain at work, and these are re Au to keep down prices. 
At the pit mouth round coals average 15s, to 16s., through and 
through coals fetching from 14s, up to 15s., and engine fuel from 
10s. to 12s, 6d. per ton. 

In the shipping trade there is only a limited business doing as 
regards Lancashire steam coal, as supplies from Scotland are coming 
into the Mersey at comparatively very low figures; and lis. 6d. 
to 16s. represent about the top figures that are being obtainable for 
Lancashire steam coal, delivered at the Garston Docks or the High- 
level, Liverpool. 

With regard to the stoppage of the pits, the general impression 
now is that no further efforts at a settlement are likely to be made 
on either side, at any rate for the present ; and it is scarcely pro- 
bable that there will be a resumption of work much before the 
close of September, The refusal of the Coalowners’ Conference to 
at all entertain the proposal put forward by the Miners’ Federation 
for resuming work at the old rate of wages, on condition that no 
advance should be asked for until prices get back to the 1891 level, 
seems rather to have intensified the determination of the miners 
to hold out against any reduction whatever ; whilst the coalowners 
pre just the same firm attitude that they have taken up from 

e first. 

_ Barrow.—There is no improvement to note in the hematite pig 
iron trade, Prospects are in fact not so good, and the position of 
trade is not nearly so satisfactory on the week. Makers are not 
selling so much iron as of late, and the consumption of hematite 
has fallen off, as is shown by the increase of stocks in warrant 
stores. The latter have increased 1850 tons during the week, and 
now stand at 68,500 tons, in addition to the stocks held by makers. 
Only thirty-five furnaces are in blast, and forty-two are standii 

idle. Prices are easier at 45s, 3d. per ton for warrants, net pre 
sellers, and 45s, 1d, buyers, Makers still ask 46s, to 46s. 6d. per 





ton for parcels of mixed Bessemer numbers, net, f.o.b. The home 
trade is quiet, and were it not for the heavy local consumption, 
the depression at present generally felt would be very acute 
indeed. On foreign, continental, and colonial account, there is 
only a very small trade doing, and prospects of improvement are 
anything but satisfactory. The trade in iron ore is exceedingly 
small, and what little demand there isis minimised and reduced by 
the occasional imports of Spanish ore. Native ore is quoted at 
8s, 6d. to 9s. per ton, net at mines, for ordinary qualities, and 
Spanish ore is selling at 9s. to 9s. 6d. delivered. 

The steel trade is quiet nearly all round. The heavy rail mills 
are fairly employed, but new orders are coming to hand very 
slowly. Prices are steady at £3 15s, per ton. No trade is doing 
in light and colliery sections of rails. fair business is offering in 
tin-plate bars, but in blooms, slabs, billets, and wire rods there is 
nothing doing. 

Shipbuilders and engineers have no new orders to report, and 
they are in urgent need of new contracts, as workmen are being 
discharged week by week owing to scarcity of work, 

The coal and coke trades are depressed, There is still a very 
marked scarcity in supplies, and prices are accordingly increasing. 
It is feared that further restriction of output will follow the 
scarcity and the dearness of the coal and coke supply. Coke is 
now quoted at 18s, per ton, delivered at furnaces. 

The shipping trade is very quiet, although the returns show a 
slight increase on last year. Freights are low and unprofitable. 

The Barrow Steel Company has declared a dividend at the rate 
of 6 per cent. on the preference shares as an interim dividend on 
the past half-year’s working. 

The works of Westray, Copeland, and Co., engineers, boiler 
makers, and ironfounders, Barrow, were offered for public sale by 
auction last week, but there was not a bidder, The works will 
probably be broken up and sold in lots. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE great coal strike is now completing its fourth week, and its 
severity is felt more keenly every day, Supplies of coal at the pits 
are getting exhausted. Coalowners are sending very little to the 
metropolis by rail, as a ready market can be found close at hand, 
The colliery owners who are fortunate enough to hold stocks are 
not eager to sell, holding back in the hope of clearing out easily 
when prices are at their highest. Of course, there is always the 
danger that a sudden settlement may cause them to be “left,” 
but the tendency is to retain the supplies until values are at their 
maximum, ‘The Midland and Great Northern Companies, which 
carry so heavy a tonnage every week to London, are suffering 
acutely in minerals ; and they are not compensated for their loss 
by any ion of busi elsewhere, as dealings with other 
markets are equally lifeless. Merchants and consumers must 
either pay very long prices or get along as best they can with- 
out supplies. As much as lds. and 16s, a ton has been paid during 
the last week at the pits. In locomotive coal the railway com- 
panies do not anticipate any difficulty, although the quantity in 
stock is not large. Very little Yorkshire coal is being exported 
from Hull, Goole, or Grimsby. The shipping companies which 
were accustomed to ‘‘coal” at Hull are now getting supplies at 
Antwerp and Hamburg. While the railway managers are meeting 
the emergency by knocking off all the trains they can dispense 
with, the shipping companies are also laying their vessels aside 
rather than submit to the abnormal rates asked for bunker coal. 
Similar languor pervades the coke trade, in which very little is 
doing. Few ovens are at work in the district. Many blast 
furnaces have been stopped in North Lincolnshire, and this has 
materially relieved the pressure. 

Under the circumstances prices of all finished material are most 
unsettled. Business is merely from hand to mouth. Quotations 
are made for finished materia! according to their ability to execute 
orders and make deliveries. Forge qualities of pig iron range 
from 44s, to 47s. 6d., but at these prices business is excessively 
slight. The Rolling Mills’ Proprietors’ Association, in announcing 
an advance, owing to the fuel famine, reyuest their customers to 
witbhold all erders they can possibly dispense with until the strike 
is over. What business is being done at present is stated to be 
more a matter of accommodation for customers than anything else, 
and is in too many instances completed at a considerable loss to 
themselves, Several rolling mills have ceased working altogether, 
and every day adds to the number of unemployed in all the 
different grades of skilled and unskilled labour. 

The Sheffield cutlery manufacturers are face to face with the 
certainty of keener competition from foreign rivals. Ourivoryand 
horn scale merchants are in receipt of continuous and increasing 
orders from Germany, where excellence in the craft is being 
perseveringly, and it is reported, successfully cultivated. While 
the cutlery trade of Sheffield is languid, it is clear, from the 
extensive requirements of the German manufacturers, that business 
is brisk enough with them. The foreign artisans are still a con- 
siderable way behind English workers in cutlery wares, but they 
are making progressin the production of the higher grades of goods. 
They are aiming at equalling the English in the table-knife depart- 
ment. Some samples which have reached Sheffield would not pass 
muster here as the best goods, but they exhibit such an improve- 
ment within the last few years, as to give some uneasiness to those 
who scoff at the phrase ‘‘made in Germany.” In pocket-knives 
the Germans have long enjoyed a reputation for the taste they 
show in getting up their wares. India and Canada are profitable 
markets for the German-made goods, and not a few are finding 
their way into our own country, where depressed trade and 
absence of money give undue prominence to mere matters of price, 
both ia town and country. Our pocket-knife cutlers are at present 
very badly off for work. 

Edge tool manufacturers are at present well employed. It is 
the season of the year when the skate manufacturers, in hope of a 
hard winter, give out a great deal of work. The keen frosts of last 
winter caused the shelves to be cleared, Both manufacturers and 
merchants were literally left without stocks, and the men who 
make a speciality of skates are now working full time on these 
goods. The German makers have a firm grip of the English 
market, but there are several firms who maintain their name in the 
home markets, and are always well off for orders in consequence. 

When the coal strike commenced the steel trade exhibited 
symptoms of revival. Leading firms reported the receipt of satis- 
factory orders, but these are now being delayed as far as possible 
until supplies of fuel can be had on reasonable terms. On the 
termination of the dispute one way or the other the steel trade will 
at once become animated through the demand for delivery of 
orders held in suspense. At present the steelworkers who are 
walking the streets know that they are deprived of employment 
through no fault of their employers, but on account of the action 
of the colliers causing fuel to be too dear to be used. 

Amongst the lighter industries in which there is a brighter 
outlook must be included files. Orders for many thousands of 
dozens have been received in Sheffield within the past few weeks, 
these being both for hand-cut and machine-made kinds, A 
preference appears latterly to have been shown for hand-made 
files in certain sizes, but there is no shutting one’s eyes to the 
enormous business now done in the files cut by the different 
machines, 

By the fall of a crane from a girder at the River Don Works— 
Messrs. Vickers, Sons, and Co.—on the 25th August, three men 
have been killed and two seriously injured. 

The jubilee of the incorporation of Sheffield was celebrated very 
quietly in that city on the 24th August. The Mayor invited a 
municipal party and the principal city officials to Chatsworth, and 
in the evening a number of members of the Corporation dined 
together in the Cutlers’ Hall in honour of the event. 

he National Association of Colliery Managers meets at Sheffield 
to-day. The Council in its report states that the wide influence of 
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the Association may be gathered from the fact that it has now 
am its members colliery managers from Scotland, Northumber- 
land, Durham, Cheshire, oe 2 mg Nottinghamshire, Leicester- 
shire, Warwickshire, Staffordshire, Worcestershire, Gloucester- 
shire, Monmouthshire, and South Wales. The balance sheet is the 
most favourable that the Council has ever issued. One of the chief 
objects of the Association is to improve the scientific and intellec- 
tual position of colliery managers, and the Council expresses the 
opinion that lectures on mining problems by experts are most 
useful means to that end. 

The reply of the coalowners to the proposal of the miners with 
regard to the strike is precisely what was anticipated. It is simply 
impossible to carry on the collieries under existing conditions of 
wages in Yorkshire, Derbyshire, and the Midlands, and the miners’ 
leaders know that everywhere colliery property is so greatly de- 
preciated and dividends so low, and profits even in many instances 
not obtainable, that the employers are shut up to their present 
course. No other answer could have been given except that made 
by the masters, and the men are ill-advised to continue a struggle 
which is hopeless for th lves and disastrous to all around 
them. 

Messrs. Craven Brothers, railway carriage and wagon works, 
Darnall, Sheffield, have just completed a considerable order for 
railway coaches for South America. Owing to the width of 
packing, no train could pass on the journey, and special arrange- 
ments had to be made for their conveyance. They were conveyed 
by the Manchester, Sheffield, and Lincolnshire Railway, and were 
safely taken as far as the well-known Woodhead tunnel. There, 
however, the coaches came in contact with the telegraph and other 
wires and dislodged them. Communication was interrupted, and 
trains had to be piloted through the tunnel by a pilot engine. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

It having now been definitely decided by the colliers, both in 
Northumberland and Durham, that there shall be no strike, though 
this is required of them by the Federation of whick they have been 
members, trade in this district is likely to assume a more settled 
condition, and buyers are expected to give out orders more freely. 
Certainly, the voting of the Durham miners was, until the full 
figures were known, a source of much disquietude to business 
men, who viewed, with some amount of alarm, the probability 
of a stoppage in the district. It is an arrangement adopted in 
connection with these general ballots that the returns of 
the voting of individua] collieries should not be made public, 
but that the whole of the returns should be made known by 
the Association itself at the close of the ballot. However, 
at a number of the collieries in the east of the county the men 
—_ this arrangement, and give their figures to the press 

irectly they are compiled. This influences the collieries where 
the balloting is still proceeding. The men in East Durham were 
mostly for striking—and it was the same with them in the dispute 
of last year—and this made traders think the taking the figures 
published day by day asa sample, there would be a majority in 
favour of a strike. Fortunately the collieries that adhered to the 
rules and did not make known their returns, were in favour of 
a peaceable policy, and there has, therefore, not been the 
majority requisite for entering upon a strike, and the commands 
of the Federation to enforce their demands for advances of 
wages by striking will not be obeyed, though it is surprising, after 
the experience of last year, that so many were in favour of a 
stoppage of work—there were 20,782 in favour, out of 40,486 who 
voted; but evidently only two-thirds of the miners connected 
with the Durham Association voted, over 20,000 members being 
apparently indifferent. The engine men and coke men did not 
take part in the ballot, as they are not members of the Federation, 
it being only the miners proper who joined last year. 

Trade in this district has shown less improvement, as a result of 
the strike in the Midlands, than might have been expected; but 
the —- of some twenty furnaces in Scotland, owing to the 
dispute with the colliers there, has led to the delivery of a good 
deal more Cleveland pig iron to Scotch consumers. In fact, double 
the quantity has been sent in August that was reported in July; 
indeed, the quantity sent—over 36,000 tons—is almost the largest 
tonnage ever sent in any one month. More iron is being sent to 
the Midlands, but yet the demand generally is reported quiet, and 
prices do not move upwards. It might have been expected that 
there would be a considerable decrease in stocks reported by Cleve- 
land makers, seeing that there are so many furnaces idle in 
Scotland, Lincolnshire, and the Midlands, but it is calculated that 
the August returns of the Cleveland Ironmasters’ Association will, 
at best, show that deliveries of Cleveland iron have barely counter- 
balanced production. Judging from the state of Connal’s public 
stores, that is as much as can be expected—the stock in Connal’s on 
Wednesday evening was 88,212 tons, an increase of 11,184 tons, 
which increase cannot but be regarded as surprising in a month like 
August, when shipments are so large, and when there has been no 
—_ reason for makers or speculators sending iron into store. 

he quality of pig iron that is mainly sent into the public stores is 
that which is shipped, and it is difficult to see why with such large 
exports so much has also gone into the public stores. ‘The total 
shipments of pig iron from the Tees during August to 30th 
amounted to 86,898 tons, as compared with 72,977 tons in July, 
81,346 tons in June, and 58,864 tons in August, 1892, all to 30th. 
The exports for August have been the best that have been reported 
for several years in the same month. This increase in shipments 
will make up for the decrease in local consumption caused by the 
holidays given on Tees-side during Stockton race week. 

Cleveland warrants have continued to fluctuate all the week, 
according to the intelligence received relative to the progress of 
the colliers’ strike in the Midlands, and the prospects of a strikein 
Durham, but they have not touched the high figure of last week, 
35s. 9d., as the best price reached this week has been 35s, 64d., and 
after it became known that there was to be no strike in Durham, 
the price fell until 35s. 14d. cash was taken on Wednesday, but 
35s. 3d. was the closing price. Makers’ iron has fallen somewhat 
in sympathy. Most of the producers still quote 35s. 6d. per ton 
for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, 
and scarcely any firm will take less ; but some of the merchants 
have sold at 35s. 44d., and even a little less would not be refused. 
Shippers would early in the week 35s. 3d. for Septem- 
ber and October deliveries of No. Ly Cleveland pig, but they 
would hardly give that now. This year the continental buying for 
autumn delivery has been delayed partly by the uncertainty 
caused by the disturbance in the coal trade, and partly because the 
waterways on the Continent are not yet in a state to admit of 
cheap transport. But, nevertheless, exports over sea are fair, 
especially to Russia, Sweden, and Italy. No. 4 foundry pigs are 
sold at 33s. 9d. to 34s., while grey forge is 32s. 9d., and very stiff 
at that; in fact, large orders have this week been offered at 
32s. 6d., but sellers would not take it; in fact, they count upon 
getting that for their mottled and white. Though exports of 
hematite iron are good, the decrease in the inland demand brought 
about by the colliers’ strike has somewhat weakened the price of 
East Coast hematite, which, though still generally quoted at 
43s. 6d. per ton for M. Nos., can be had at 48s. 3d. Rubio ore is 
cheaper, owing to lower freights, 

Business in manufactured iron and steel is slow, and producers 
do not seem to be grep much either in prices or the amount of 
work they receive by the stoppage of so many works in Sheffield, 
the Midlands, and Scotland ; they are, in fact, not more busily em- 
ployed than they were before the strike commenced, a fact which 
shows that trade must still be considerably depressed. Iron ship 
plates are quoted £4 15s., iron boiler plates, £5 15s.; iron girder 
plates, £5 ; steel ship plates, £5 5s.; steel boiler plates, £6 5s.; iron 
angles, £4 12s. 6d.; steel angles, £4 15s.; common iron bars, 
£4 17s, 6d.; best bars, £5 7s, 6d. per ton, all less 24 per cent., and 
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f.o.t. Heavy steel rails are quoted £3 17s. 6d. net at works, but 
probably 2s. 6d. less would not be refused. 

The shipbuilding industry is showing considerable improvement, 
and promises to be much busier during the autumn than it has 
been during the first half of the year, a circumstance which will 
mean busier times for the plate and angle manufacturers, the chain 
makers, the engineers, the nut and bolt makers, and some of the 
ironfounders, Some of the engineers are better off now than they 
have been for two years past in regard to the amount of work they 
have booked, but the same can hardly be said with respect to the 
prices. The salt trade, which has become so important an industry 
on Tees-side, 250,000 tons being produced, where eleven years ago 
the output was nil, is dull, and the price will with difficulty cover 
the cost. The Cleveland Salt Company has sunk another brine 
well at Middlesbrough, touching the salt bed at a depth of 1300ft. 

An important engineering project has this week been mooted 
by Mr. Thomas Wrightson, M.P., of the Teesdale Iron and Engi- 
neering Works, Thornaby. It has for its object the resuscitation 
of the prosperity of the port of Stockton. Mr. Wrightson pro- 
ee practically putting locks on the river Tees opposite Stockton ; 

would cut a new channel of about 3000 yards for the river, and 
utilise the present channel asa dock, in which he would always 
have a depth of 27ft. of water. Stockton was a very important 

rt up till within recent years, but the establishing of Middles- 
rough further down the river has taken the trade down there, more 
especially sincesuch large vesselshave beenemployed. Only compara- 
tively small vessels have been able to get up to Stockton, as the river 
is very shallow at low tide. The river channel has been very 
greatly improved by the removal of obstacles in the lower reaches, 
but this has not been an unmixed evil for Stockton, as it has in- 
creased the rapidity of the tidal ebb so much that the low-water 
level is much less than it was formerly, being only 12ft. in the 
centre of the river. Mr. Wrightson proposes that a new channel 
shall be cut from near Thornaby village, past the west side of the 
racecourse, to near the Erimus works, at a cost, including land, of 
about £400,000. The advantages claimed are a per t depth 





es 
of 27ft. in ‘‘ Stockton port "—the present channel being converted 
into a dock—a safe and secure port, the saving of time and money in 
discharging vessels, the saving of time in entering the new port, 
and the giving of shipbuilders the advantage of launching into 
deep water at any time. Mr. Giles, the President of the Institution 
of Civil Engineers, speaks very favourably of the project. But for 
some such ony there seems to be little chance of the 
ancient port of Stockton retaining even the little export or import 
trade that is still left to it. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been comparatively active in 
the last few days, but the demand has not yet reached the outside 

ublic. Scotch warrants have sold from 42s. 8d. to 42s. 4d. cash ; 

leveland, 35s. 6d. to 35s. 1d.; Cumberland hematite being quoted 
45s., and Middlesbrough hematite 43s. 

The prices of makers’ iron are somewhat higher, as follow :— 
G.M.B., f.o.b. at Glasgow, No. 1, 43s. 6d. per ton; No. 3, 
43s.; Carnbroe, No. 1, 44s.; No. 3, 48s. 6d.; ch de, No. 1, 47s.; 
No. 3, 44s.; Gartsherrie and Summerlee, Nos. i 49s.; Nos. 3, 
46s.; Calder, No. 1, 49s. 6d.; No. 3, 46s. ; Langloan, No. 1, 
54s. 6d.; No. 3, 46s.; Coltness, No. 1, 56s.; No. 3, 48s. 6d.; 
Glengarnock, at Ardrossan, No, 1, 48s. 6d.; No. 3, 45s.; Dal- 
mellington, No. 1, 47s.; No. 3, 45s.; Eglinton, No. 1, 45s.; 
No. 3, 44s.; Shotts at Leith, No. 1, 51s.; No. 3, 48s.; Carron, 
at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The ramsey of pig iron from Scottish ports in the past week 
were 6230 tons, against 5124 in the corresponding week of last 
year. Germany took 450 tons, Canada , United States 50, 
India 406, Australia 150, France 68, Italy 170, Russia 220, Holland 
140, Belgium 20, other countries 156, the coastwise shipments 
being 3451, compared with 1513 tons in the same week of 1892. 

Since last report a large number of furnaces have been put out 
of blast in consequence of the dearness of coal. The total now 
blowing is 46, compared with 61 last week and 75 in the corre- 
sponding week of last year. There are 27 producing ordinary and 
— brands, 17 hematite, and two basiciron. In the course of 
the week eight furnaces were withdrawn from ordinary and seven 
from hematite. It is expected that the process of damping down 
will proceed still further unless there should be a decrease in the 
price of coal, or an increase in the price of iron. 

Attention has been attracted to the comparatively large number 
of furnaces that have been withdrawn from the manufacture of 
hematite pigs, and it is worthy of notice that while the steel trade 
has improved as regards the amount of work in hand, the available 
quantity of raw material has been reduced. The shipbuilders are 
probably the largest customers of the steelmakers, and although 
the new shipping under construction in the Clyde is greater than 
at this time last year, there is only half the quantity of hematite pig 
iron being produced in Scotland now that was being turned out 
twelve months ago. Stocks in the North of England are not large, 
and it might have been expected that the demand for Scotch-made 
hematite would increase. The stoppage of a considerable portion 
of the production in these circumstances may therefore be accepted 
as the most ample proof of the allegation of the ironmasters that 
the advance in the price of coal has made it impossible for them to 
produce pig iron except at a loss. 

The producer of raw iron is by no means the only sufferer from 
the abnormal rise in the cost of fuel. So far, the steel makers are 
being supplied under contracts arranged before the upward move- 
ment gathered force ; but these contracts run only from month to 
month, and the chances are that, whatever happens in the mining 
districts, the steel makers cannot escape paying higher rates for 
their coal in the next month or two. The steel maker has 
at the same time the almost certain prospect of higher prices 
for raw iron, so that between the two sources of augmented 
costs he can hardly fail to find his position a difficult one. 
At the same time, there is little hope just now of higher prices 
being obtained for manufactured steel. e keenness and 
extensive nature of the a for contracts coming into 
the market appear to exclude such a thing. For a considerable 
time past the prices of steel have been little else than nominal, so 
that even if advances are announced, they will not be easy to 
obtain. Besides, the amount of work on hand at the old rates is 
large. At the Blochairn Works of the Steel Company of Scotland, 
at the Dalziel Steel Works, Motherwell, and in several other 
instances, full shifts of men are at work ; but the capacity of the 
Scotch steel works, as a whole, is not nearly utilised to the full 
extent. 

With reference to the malleable iron department, merchants 
report that when the coal crisis began they appeared to have just 
reached the beginning of a genuine revival of business. But the 
rise in prices, and the fear of further advances becoming ry, 


prices have actually given way since the coal strike began. For 
these and other reasons, not the least potent of which is the throw- 
ing of the ironmasters’ coals into the open market, the coal- 
masters have not been getting their outpnt disposed of as they 
expected when they gave the second advance of 1s. per day to the 
colliers, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I was in hopes by this week to have been able to chronicle a 
resumption of work in all the collieries of the district. This bas 
not been attained, but I am quite within bounds in stating that 
half of the colliers are in full employment, and every day sees an 
addition to the number. 

The fierce attack of the Federationists has failed. From the 
first they never gained the adherence of our sober common-sense 
colliers ; only of the young and impulsive men, with the usual ‘‘ riff 
raff ” found in all large bodies of men. By mid-week, 87 collieries 
were in work, employing 35,000 to 40,000 men, and turning out on 
an average nine million tons per annum. 

The area of peace now includes the whole of the Cyfarthfa and 
Dowlais collieries, a large section of the Plymouth collieries, Ebbw 
Vale, and Tredegar collieries ; and mid-week it was decided to 
begin work at several of the principal Rhondda collieries. 

At Abercarne there was a resolution passed on Tuesday to con- 
tinue the strike, and that in the face of a good deal of suffering 
amongst the women and children. In the Aberdare and Ponty- 
pridd districts there still remains an amount of disaffection, and 
on several days attempts have been made by bodies of colliers out 
on strike to come into contact with working colliers, but in this, so 
far, they have been frustrated. 

The Glamorgan Company’s collieries, which are, I think, won over 
to the peaceful list, have an annual output of 750,000 tons. An 
aphorism of Sir W. T. Lewis has just occurred to me, that ‘‘it 
isn’t every colliery or ironworks that can afford to stop.” I am 
afraid there will be many illustrations of this. Collieries which 
have been worked at a loss on a very marginal profit will not go on 
again. Even one of the Ferndale pits, No. 4, which for some time 
has been worked at a loss, is to be stopped, and this will throw 800 
men out of work. 

In the heat of the tumult in the Cyfarthfa district, Mr. W. 
Evans, the chief manager, did a spirited thing. A deputation of 
colliers waited upon him and said they wanted to go to work. 
Would he protect them? ‘I will,” replied Mr. Evans, “if you all 
want to go to work,” and being satisfied such was the case, he 
armed 500 steel workers, and, with Mr. Abraham, the colliery 
manager, Mr. “op the cashier, and a body of police, took them 
triumphantly to the collieries, and leaving them safely at work, 
crushed all opposition. 

wlais. 

Federation orators are still in the district, lingering by the 
embers of the smouldering fires, but I think the crisis is over. 

Coal prices at all ports during the last week have been excep- 
tional. On ’Change, Cardiff, midday, there was a perceptible 
stiffening of prices, and best steam was firmly quoted at 16s. to 
17s.; seconds, 14s, 6d. to 15s.; inferior, 14s. to 14s. 6d.; and small, 
9s. 6d. to 10s. 6d. per ton. 

In the matter of house coals 15s. was a common figure, and as 
much as 17s. 6d. was obtained for small cargoes. Small bitu- 
minous sold from 9s, 9d. to 10s, 

In coke the great complaint was the scarcity of the article, and 
hence something like fancy prices were obtained for the little there 


The same tactics were carried out at 


was to offer. In one or two cases furnace coke realised 24s, and 
we 25s. 
On Wednesday eleven tips were in full work at the Bute Docks, 


so the likelihood of a much better total export of coal this week is 
assured. Last week was the smallest known for forty years. It 
amounted to between 16,000 and 18,000 tons—the exact figures are 
not madeup. A local authority states that this is about a third of 
an average day’s total, and the result has been that thousands of 
men at the docks have suffered, and the distress amongst colliers’ 
wives and children has been extended to the great mass of the 
poor in the seaport towns. 

Newport, Mon., coastwise total last week was only 3175 tons, 
Swansea total was less by 9000 tons, only totalling 27,140 tons, 
and the short supply of small told again upon the patent fuel 
trade, and was shown by the export of that manufacture, which 
was under 6000 tons, Algiers getting 3000 tons, Italy 2450, and 
home ports 300 tons. 

The iron and steel works exhibit only activity in the steel bar 
branches. Rails are in little demand, the chief buyers being home 
railways. The Cyfarthfa works continue to turn out a large 
quantity daily of steel bar, but little of anything else. The new 
branch which is being added, that of brick making upon a very 
large scale, promises well. 

Steel quotations—rails, bars, &c.—remain, having unquestionably 
reached the lowest level. 

In tin-plate a good deal has been doing in the Newport and 
Swansea districts, and nearly 74,000 boxes in the latter place were 
brought to stock last week. The export again showed a falling off, 
only totalling 59,592 boxes. The stock at Swansea now consists of 
255,999 boxes. Prospects have not improved very much, the New 
York advices characterising quotations as weak. It remains to be 
seen what the next week or two will do. Prices must, it is con- 
sidered, advance, and now coal is scarce, some works are stopped 
and supply is lessening. The fact that there is a good demand 
for tin ce is cited as promising. Iron ore has been coming 
in freely for the usual destinations, Dowlais and Ebbw Vale 
having a large share, and 2930 tons coming into Swansea. 

The effect of the strike on the railway traffic has been marked, 
and a temporary reduction of labour has been carried out on 
several railways. Last week the Taff Vale revenue amounted 
only to £4911, as against £14,619 in corresponding period of last 
year. The decrease was £743 in passenger receipts, and £8965 in 
mineral receipts. Nostronger illustration of the evil effects of the 
coal strike could be given than this. 

The Glanayron Steamship Company, capital £18,000, has been 
registered. e subscribers are Aberystwith capitalists. 

hares are, as might be expected, dull. Taffs are 778. 

The Dean Forest men still remain obdurate, and at a late 
meeting voted ‘No surrender.” The claim of the South Wales 
strikers is for 20 per cent. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In this country the situation remains unchanged in the iron 
trade, nor can—under existing circumstances—a healthy rising 
r bly be expected. Buyers are very chary in placing orders ; 





has given a serious check to the inquiry, and no business is being 
placed at present except such as cannot possibly be held over. In 
the meantime the works are fairly busy on former contracts, but 
some of them are threatened with a stoppage on account of dearer 
fuel. The prices of bar iron are as follows :—Lowest grade of 
common bars, £5 5s.; second grade, £5 10s.; highest grade, 
£5 12s. 6d.; best bars ranging up to £6 2s, 6d., all less the usual 5 
per cent. discount. 

The coal market has been in a very unsettled state. From day 
to day there has generally been some new aspect of the labour 
difficulty emerging to throw all the calculations of buyers and 
sellers into disorder. In addition to this the loading facilities at 
Glasgow and one or two other ports have been over-taxed, the 
result being a block of traffic, which has arrested the flow of 
business, making it impossible to undertake additional coal 
charters. Then, the markets on the Continent have not responded 
to the state of matters here. Indeed, in some quarters these 





quotations for forge and foundry sorts, as well as for manufactured 
iron, are about the same as given last week. It is not likely that 
there will be any permanent weakening in prices, although the 
tendency is certainly not to greater strength at present. 

The Silesian iron business shows no new feature since last week, 
pig iron continuing in very limited request at low quotations, 

akers of finished iron are rather better off, at least so far as 
demand is concerned ; in bars as well as in girders quite a fair 
business has been done upon the week, and more work is reported 
to be holding out. In the steel trade the scarcity of new orders 
and the weakness of prices still forms the general complaint. On 
the whole iron trade in Austria-Hungary is in a fair condition, 
although the business transacted in forge and foundry pig has been 
comparatively small. Prices are still 47°50 fl. to 48° . p.t. for 


common forge pig, grey pig iron being quoted 53 fl. to 55 fi. p.t.; 
but for anything like quantities buyers would find no difficult in 
placing orders at under these figures, 


In finished iron a hand-to- 
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ne 


mouth sort of business is being done. Import of ore, i 
—— and coal was, during the first two quarters of 18st" is 
follows :— : 


Import. 
1892, 1893, 
(100 kg.) (100 kg.) 
Iron ore 895, 291 e. 
Lead ore Pe 14.844 i " rend 
Copper ore 176,054 182)742 
Zinc ore .. 79,787 54,211 
Manganese ore 10,444 5,856 
Nickel ore 19,867 57,953 
Pyrttes .. 1. 0c oe os 200,081 278)402 
Iron and iron manufactured 
eats se tee reed + 6,322,468 
e oo. 06 00 oe oe ORS + 8,620,411 
Machines, &c. .. .. .. 9,284,700 9,002,614 
Brown coal .. .. .. 50,872 os 55,490 
Pit coal .. 9,592,144 « 11,449,322 
Coke.. + «+ 1,058,687 1,406,588 
Export. 
1892. 1893, 
(100 kg.) (100 kg.) 
Iron ore .. 461,252 + 877,828 
Lead ore ., 61,832 42,243 
Copper ore 57 411 
Zine Te 162,890 103,095 
Manganese ore 61,103 48,856 
Nickel ore 14,120 20,340 
Bytes 4. 00 ce oe cs 42,524 18,756 
Iron and iron manufactured ao- 
g ‘ 6,730,24 7,473,580 
Metals .. .. 4,667,155 4,857,540 
Machines, &c. 1,555,765 +» 1,948,260 
Brown c 11,449,863 «+ 11,438,869 
LS eer rerremrra © Fe 2,504,009 
Coke.. .. . St oe 544,554 599,836 


There is very little new to report with reference to the French 
iron business, demand being quiet as before, while — may be 
termed pretty firm. A Government order for a bridge for the 
Bukarest-Giurgewo line has been awarded to Five-Lilles. Official 

uotations are: For bars, 140f. to 150f. p.t.; girders, 160f. p.t. 
e Belgium there is a somewhat better feeling noticeable on the 
malleable iron market, all other departments remaining as 
neglected as before. 

n Rheinland-Westphalia the iron business is pretty quiet just 
now, little inquiry coming forward both for raw and for manu- 
factured iron, while the best that can be said of prices is that they 
are about the same as formerly quoted. The pig iron market is 
dull, being unfavourably influenced by the large import of foreign, 
especially English foundry pig. Owing to cheap water carriage the 
English firms are competing most successfully in the Rhein district, 
to the great distress of the inland makers. Prices for the different 
sorts of pig iron are about the same as reported some time ago, 

With regard to the manufactured iron industry, the business in 
plates and sheets continues a fairly good one, while prices are still 
very low. There is a pretty regular activity maintained in the 

irder line; if prices could be brought to move in an upward 
Tesition, that branch of the iron trade might he regarded as 
being in a fairly good condition ; but here, as everywhere else, an 
advance would only frighten away the buyers, so makers must sell 
at the prices offered them. Much the same can be reported of 
bars. e cutlery and hardware manufacturers are in many cases 
insufficiently occupied. The Russian tariff is beginning to tell on 
the local cutlery manufacturers who make special grades for the 
Russian market: in Remscheid a large number of men have 
already been dismissed. Wire and wire nails are weakly called 
for generally. Endeavours to bring about a prolongation of the 
rolling mill convention have as yet led to no result, but it is very 
maces that, before the year ends, the parties concerned will 
come to an agreement. 

Latest list prices are as follows : Good merchant bars, M. 110 to 
112°50 ; angles, M. 120 to 122°50; girders, M. 87°50 to 95 ; hoops, 
M. 125 to 132250 ; billets, in basic and Bessemer, M. 85; heavy 
plates for boiler-making purposes, M. 150; tank ditto, M. 140; 
steel plates, M. 140; tank ditto, M. 130; sheets, M. 140 to 145; 
Siegen thin sheets, M. 125 to 130. Iron wire rods, common 
quality, M. 118; drawn wire in iron or steel, M. 98 to 120; wire 
nails, M. 127; rivets, good quality, M. 145; steel rails, M. 112 to 
115 ; fish-plates, M. 87 to 110; steel sleepers, M. 106; complete 
sets of wheels and axles, M. 270 to 280 ; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95 to 190; all per ton free 
at works, : 

The production of pig iron in Germany, including Luxemburg, 
was, for July, 1893, 401,046 t., of which 130,149 t. were forge Pig 
and spiegeleisen ; 28,509 t., Bessemer ; 192,706 t., basic; an 
49,682 t., foundry pig. Production in July, 1892, was 393,893 t. ; 
in June, 1893, it amounted to 396,417 t. From Januar lst to 
31st of July, 1893, 2,728,584 t. were produced, against 2,790,020 t. 
for the same period the year before. 

German business in iron during the first quarter of present year 
is officially stated to have been as under :— 


1893. 1892. 1891. 1890. 1889. 
t. t. t. t. t. 
Import 48,034 52,494 56,554 119,906 .. 48,409 
Export 273,265 272,954 275,196 214,040 216,207 
In March alone :— 
Export was 114,119 120,038 115,085 81,164 99,128 


Export chiefly consisted in pig iron and forge pig, wire, rails 
and general railway material, which was sent to the foliowing 
countries :— 


Russia, Austria. England. a. vie States. 
t. t. t. ° . 
1893 7,460 13,435 72,345 12,968 15,936 
1892 8,875 13,915 21,995 13,325 16,768 
1891 13,039 16,300 26,542 15,092 11,272 
1890 14,840 .. 8,541 18,804 18,446 .. 14,516 
1889 21,709 .. 11,187 18,683 21,204 .. 72,769 


Business done in pig iron alone was:— 


In March. January till March. 
1893. 1892. 1893. 1892. 
t. t. t. t. 
Import .. 14,089 .. 9,696 .. os 82,273 .. 86,465 
Export .. 10,048 9,895 22,972 28,270 


The business done in pit coal was for the first quarter of the 
present year as follows:— 


1893, 1892, 1890. — 
t. t. '. . 

Export .. .. « 2,266,008 2,082,645 2,800,500 2,081,000 2,259,000 
To Russia were sent 82,330 300 27,300 46,500 spo 
To Austria -. 074,247 775,400 927,500 817,7 817,500 
To Italy ‘a 10,687 12,200 15,800 29,100 29,2 

To Low Countries.. 753,254 1,278,045 _ = i 
The import of coal to Germany was, from January till ae 
797,020 t., against 678,757 t. in 1892, and 831,575 t. in 1891. 0 
these, 104,206t. came from Belgium, 168,240t. from Austria- 


Hungary, and 508,214. from England. In March alone no less 
than 26,610t. were imported from Belgium and 258,405 t. from 
England. _ 

he import in coke was, for March of the present year, py 
43,667 t., which almost all came from Belgium. In 1892 40,12 “ 
were imported, and in 1891 23,507t. Export amounted . 
164,234 t., against 134,064. in the preceding year. Of these, 
one-half was sent to France. 








Tue Bath and West and Southern Counties Agricultural 
Society’s 1894 show will be at Guildford, and will be ge 
Wednesday, May 30th, and closed on Monday, June 4th. r 
following amounts are voted for prizes :—Horses, cattle, tty oy 
pigs, £2500 ; dairy produce and butter-making competitions, £ 0] 
poultry, £178 ; art union, £100 ; horticulture, £100, Nothing 
arm ear machinery. 





Supr. 1, 1898. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August . —_ 

n and steel manufacturers, in their dis- 
Be! at the sluggishness of demand, say that 
buyers are pursuing a policy which will react 
upon them to their cost, before the opening 
oF winter. Consumers are buying in a hand-to- 
mouth way, and caalaing the most attractive 
offers of manufacturers, who are willing to take 
orders for material, to run them the rest of the 

ear at current rates. No possible inducements 
will lead the average user of iron and steel to 
contract far ahead at this time. Apprehension is 
weneral, and confidence is lacking, in every 
channel of trade, It is true there are signs of 
improvement in financial affairs ; but what the 
trade wants is actual business. It is said there is 
a great deal of work near at hand. The consump- 
tion of iron and steel products has fallen off very 
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harbour they will complete the entire work, esti- 
mated to cost £14,000. An advance of £1200 
has been made to Lord O’Neill for a market 
at Randalstown, and in respect of labourers’ 
dwellings a sum of £44,270 in response to eight 
applications has been sancti » a8 against 
eleven applications for £10,164 in the year 1892. 
Loans to the amount of £260,084 secured on rates 
were granted. Under the Labourers’ Acts loans 
amounting to £117,998 were granted, and advances 
of £5600 were made for the construction of dis- 
pensary houses. At the close of the financial 
year the amounts issued for sanitary pu s, and 
under the Labourers’ Acts, had reached the respec- 
tive totals of £1,978,202 and £1,164,655. Under 
the item of loans secured on land £93,460 were 
issued, consisting of £2500 advanced for river 
drainage, £43, on account of land improve- 
ments, and £47,300 under the Land Law Act of 
1881, being loans to occupiers for improvements. 
With reference to loans of this class, the Com- 








argely since early summer, and no decided im- 
po can dl expected so long as the banks 
are unable so supply necessary funds. The iron 
trade would improve within forty-eight hours if 
money was plentiful ; at least, this is the general 
belief, and there area good many reasons for 
ing to it. 
ty restriction of furnace output continues ; 


merchant iron mills are resuming very slowly. 
A good many billet mills are idle. Steel rail 
production is almost nothing. The public 


anxiously await the action of Congress, and if it 
is able to decide the questions at issue by Sep- 
tember Ist, next month will be a very active one 
in all iron and steel channels, 








LAUNCHES AND TRIAL TRIPS. 


On the 24th the s.s. Olive was taken out on trial 
at the measured mile at Tynemouth, when a 
speed of 9} knots was obtained, the vessel being 
loaded. The trial was in every way satisfactory. 
The Olive has been built by Messrs, W. Harkess 
and Son, of Middlesbrough, for Messrs, J. 
Burnett and Sons, of London, for their London 
and Paris Line, and she is fitted with lowering 
masts and funnel to enable her to under 
bridges across the Seine. The dimensions are :— 
173ft. by 26ft. 6in. by 12ft. 9in. The engines are 
by Messrs, Westgarth, English and Co., of 
Middlesbrough, and have cylinders 15}in., 25in., 
and 4lin, by 27in. The vessel and machinery 
have been built under the superintendence of Mr. 
R. J. Quelch, of London, 

On Tuesday there was launched at Middles- 
brough, from the Cleveland Dockyard of Sir 
Raylton Dixon and Co., an iron hopper barge, 
which has been built to the order of Messrs, 
Gjers, Mills, and Co., of the Ayresome Ironworks, 
Middlesbrough, for the purpose of carrying slag 
from the ironworks for depositing out at sea. 
The hoppers are fitted with heavy hinged doors, 
with the nec gear for promptly discharging 
their contents and closing up again. The dimen- 
sions of the vessel are: —Length 110ft. x 29ft. 6in. 
x 1lft. 3in., with a hopper capacity of about 
350 tons of slag. As the vessel was leaving the 
ways she was named Ayresome Ironworks No, 2, 











A PROPOSED METHOD OF TESTING 
STRUCTURAL STEEL. 


A PaPER which attracted a good deal of atten- 
tion at the recent International Engineering Con- 


gress at mage was by Mr. Alfred E. Hunt, 
M. Am. Soc. C.E., describing a pro new 
method of testing stractural steel. The method 


he proposes consists in punching or otherwise 
shearing, cutting or drifting pieces of a given 
thickness of metal, and comparing the ‘‘ force” 
required in this work with that required to treat 
standard pieces in a similar manner. The com- 
eg can be similarly made with the ‘‘ work” 
one, or factors of the work exerted therein at 
different stages of the punching, cutting, or 
drifting operations, with results obtain in 
treating standard pieces in a similar manner. 

The term “ work” is not necessarily used in its 
strictly scientific definition, but is used to denote 
the product or results of two or all of three 
factors, of which one is the force necessary to 
punch a hole of given size, cut a given indenture, 
or drift a given hole to enlarge ita given amount; 
another is the s through which the force 
moves its point of application during the act of 
punching, cutting, or drifting, and the third is 
the time during which the force acts in the 
cutting, punching, or drifting. In the practice 
of the method also a combination of the first of 
these factors—the force—with the second or 
third is often used ; and, in fact, it is a combina- 
tion of the force with the space through which 
the force moves its point of application that the 
author has, so faras his experience hasgone, proved 
to be the best and most accurate way of using it. 

The most convenient way to measure these 
factors of the ‘‘ work” done the writer has found 
to be by graphical representations upon plotting 
paper, where the ordinates represent the force in 
pounds and the abscissw reprecent the increments 
of space through which the force moves its point 
of 5 genoa in punching, cutting, or drifting ; 
or by graphical cards in which the ordinates 
represent the force in pounds and the abscissas 
the increments of time Sates which the force is 
acting. Such methods of recording are familiar 
to engineers and need no further description. Of 
course, in both of these species of curves the 
indications of the abscissee and ordinates may be 
reversed, so that the abscisse will indicate the 
force in pounds and the other factor of the work 
shall be indicated by the ordinates, 








PUBLIC WORKS IN IRELAND. 


From the report ot the Commissioners of Public 
Works in Ireland, for the year ending March 31st 
last, it appears that during the year they made 
advances under the heading of Public Works 
Loans, amounting to £448,469. Of this total 

7,227 was secured on undertakings, £10,000 
having been advanced with the sanction of the 
Lords of the Treasury to the Limerick Harbour 
Commissioners for the erection of certain works 
at the entrance to the dock at Limerick, upon the 
understanding that out of the revenues of the 





s remark that they ‘‘ receive encourag- 
ing reports from their inspectors as to the cha- 
racter of the applicants and the care they take to 
get the maximum benefit from the loans for which 
they apply, and their unwillingness to burden 
their holding with a rent charge for loans in excess 
of the amount actually required for the purposes 
of improvement.” 

No loans from the Irish Church Fund were 
made during the year. Out of £1,269,932 
advanced from the Irish Church Fund under the 
Relief of Distress Act, 1880, £453,000 have been 
repaid, £26,799 have been remitted ; and of the 
balance of £790,132 outstanding, £780,920 are not 
yet due, and £9212 are in arrear. The advances 
to borrowers out of moneys advanced by the 
National Debt Commissioners were £460,648, as 
against £438,878 during the preceding year. The 
amounts received during the year were £465,896 
in repayment of principal, and £267,148 in respect 
of interest, making a total of £733,044. 

In respect of what are termed voted services, 
maintained from annual votes of Parliament, the 
sum of £517,776 was segeniet on public works 
and railways, and £33,534 on public offices, making 
a total net charge of £551,310 for the year. 








INEXPLOSIBLE STEAM BOILERS.* 


By F. Dgetannoy. 

THE author divides steam generators into three 
classes, those of (1) large volume, Lancashire 
type j (2) medium volume, semi-tubular type ; 
(3) multitubular type, of small volume, and so- 
called inexplosible construction. The published 
list of accidents proves the latter in sealtty to be 
not inexplosible, the gravity of such accidents 
being, however, diminished. The desiderata for 
a multitubular boiler are considered by the 
author to consist of medium volume of water, 
nearly theoretical vaporisation, steam reservoir 
not subject to the action of the fire, tubes free to 
expand, plain joints, accessibility, good circula- 
tion, large heating surface, and absolute inexplo- 
sibility by limiting explosion to a single tube. 

The boiler constructed by Mr. A. Coignet, of 
Givors, and described by the author, consists of 
two horizontal longitudinal superposed cylinders, 
the upper one of which serves as steam and water 
reservoir. The two cylinders are connected in 
front by a large vertical tube, for the descending 
circulation of the water. From each side of these 
upper and lower cylinders, and towards the back 
end, i transverse horizontal collector tubes, 
to which are connected respectively the upper 
and lower ends of the tubular coils. Each coil 
consists of an independent set of tubes running 
backwards and forwards the length of the boiler, 
and have a gradual rise between their connections 
to the lower and upper collectors. They are 
arranged on each pos. of the furnace, and are 
separated from the main cylinders by brickwork 

rtitions vats pe boiler into three longitu- 

inal sections, h coil is closed at its connec- 
tion with both the upper and lower collectors by 
an automatic valve, and each sectional length is 
connected to the preceding one by a specially 
constructed joint. 

Immunity from explosion is due to the joints, 
connections, and collectors being outside the 
partitions, and so protected from the direct action 
of the fire. The automatic valves close on a 
decrease of pressure in the coil of less than one- 
tenth of an atmosphere. Any deposit from the 
water takes place in the lower main cylinder, 
where, not being subject to the direct action of 
the fire, it is in the form of a powder, and can be 
easily removed. A trial made in December, 
1892, gave the following result :— 
Water evaporated at 82 deg. per pound 


ON Sa ai. ae: ee os er ce BRR 
Production of steam per hour per square 
foot of heating surface (at 112 deg.) 2°72 1b. 
Production of steam per hour per square 
foot of heating surface (at 82deg.).. 2°51 Ib. 
Total capacity of boiler .. .. .. .. 4920 gallons 
A drawing is given showing the general 


arrangement and details of construction, as also 
tabulated details of the above and a previous 
trial. F. E. B, 








RaILWay IN GuADALOUPE.—A concession for a 
metre gauge line of railway has very recently 

en granted to a French concessionaire, which line 
is to be located between Moule and Pointe-d-Pitre 
in Guadaloupe. The colony guarantees an annual 
subsidy to the concessionaire of £2800 for the first 
twenty-five years after the entire line has been 
opened for traffic. For a succeeding twenty-five 
years the subsidy is reduced to £2000, and for a 
further similar period to £1200, thus completing 
seventy-five years, the whole term of the con- 
cession. So far it would appear that the arrange- 
ments are all couleur de rose for the fortunate 
concessionaire; but there is another side to the 
bargain, which safeguards the interests of the 
inhabitants of the colony. This takes the form 
of a clause, which provides that whenever the net 
profits in any year shall exceed 30 per cent. of 
the paid-up capital, the concessionaire shall return 
20 per cent. of the amount to the colony as a set- 
off or rebate from the annual subsidy. It is 
stipulated that the works shall be commenced in 
the same year in which the contract is signed, 
and that the whole line, which is fifteen miles in 
length, shall be completed within two years after 
turning the first sod. 


THE PATENT JOURNAL. 
Condensed from “The Iustrated Official Journal of 


Application for Letters Patent. 


*,* When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


17th August, 1893. 


15,682. Sewinc Macurnes, C. G. Hill, London. 
16,633. WHEEL Scrapers for Cycies, 8. Barrington, 


mdon. 
, RatcHet WHEELS and Levers, L. C. Andersen, 


mdon. 
15, =. Fue. Presses, G. Htittemann and G. Spiecker, 
mdon. 
15,636. Lawn Mowers, J. Shanks, jun., London. 
15,637. Roorinc Tries, C. Major, London. 
15,638. SprperR WHEELS, E. G. Sheward, London. 
15,639. Apparatus for INDICATING on Boarp SuH1pP 
the — to SHALLows or Rocks, J. F. Baker, 
mdon. 
15,640. Smoke Consuminc Apparatus, A. Burkart- 
Stalder, London. 
15,641. Mii, W. A. Barlow.—(C. Bonnefond, France.) 
15,642. Cycues, F. A. Slater, London. 
15,643. ImpRovep Protectors for Currs, F. W. Moss, 


mdon. 
15,644. Sprinc Tires for Cycies, &c., W. 8. Moore, 


15,645. Grain Meters, B. Simons, London. 
15,646. Saw-sHARPENING Device, M. D. and C. P. C. 
Miner, London. 
15, ‘wie ImpRovED Hines, J. G. Smith and J. T. Hines, 
mdon. 


18th August, 1893. 


15,648. RupBer TiRED WHEELS, F. 8, Willoughby, Man- 

chester. 

15,649. Sroppinc Rartway Cars and the like, 8. Hart, 
SSeX. 

— PorTABLE Bepsteaps, F. Hoskins, Birming- 


m. 
15,651 Steermnc Apparatus for Streamers, J. M. 
Porter and W. A. M. Brown, Leeds. 
15,652. SHearine Toots, The Wolseley Sheep Shear- 
ing Company, Limited, and H. Austin, Birming- 


15,653. Ruer for Drawinc PARALLEL Linegs, W. T. 
Oschwald, London. 
15,654. Brick Kixns, T. Kirk, Wakefield. 


15,655. Improvep Marine Encines, G. Dunnet, 
G Ww. 

15,656. CasH Hoxtpers and the like, R. B. Wood, 
Liverpool. 


15,657. VENETIAN Buinp Larus, J. Partridge, South- 
sea. 
— PuotocraPH StTanps, E. Whitehead, Birming- 


15,659. Backs of Frre-piaces, J. and J. Heaton, and 
J. » Manchester. 

15,660. Ciips for ATTACHING BELLs to Cycves, J. J. H. 
Sturmey, Leicester. 

15,661. Tents, J. Stefanin, Manchester. 

15,662. Pickers for Looms, J. Barbour and 8. Moody, 


ax. 
15,668. Frames of Manno.es, F. C. Lynde, Man- 


chester. 

15,664. Nosue’s Comss, J.C. Walker and J. E. Stephen- 
son, Bradford. 

15,665. Press for Maxine Bitets, A. B. Baylis and 
R. Whysall, Rotherham. 

15,666. IMpRovED PHorocRaPHic SuHutTTeRs, H. Cook, 
London. 

15,667. WATERPROOF WrapPeRr for InFrants, I. Thomas, 
London. 

15,668. Supptyrnc PowpEReEpD Soap, L. N. Loeb.—({ The 
Sanitary Soap Vase Manufacturing Company, United 
States.) 

15,669. Evecrrotytic Treatment of Liquips, N. 
Browne.—(A. Vogelsang, Germany.) 

15,670. Vatve Gear for Steam Encines, A. T. Booth, 
Lond 


mdon. 
15,671. ‘‘ AByssmntaAn” or “ Drive” WELLS, A. Barbosa, 


mdon. 
15,672. Ramway Switcues, H. and E. Rich, and W. W. 
reus, London. 

15,678. Pneumatic Tires, J. H. McCormick and C. 
Richardson, Birmingham. : 
15,674. PeRamBULATORS, T. Taylor and H. Gear, Bir- 

mingham. 
> Desians, W. McDonald, and R. and J. Clarkson, 


gow. 
ae. Improved Povucues for Topacco, J. Hodge, 
‘Ow. 
a for CLEANING Winpows, J. Foulds, 
e 


ey. 

15,678. FeepInc Apparatus for FoLpinG MACHINES, 
E. T. Cleathero, London. 

15,679. BrxocuLaR MacniryInc APPARATUS, A. A. 
Common, London. 

15,680. ALUMINIUM-ANTIMONY ALLOYS, Y. B, Alzugaray. 
—+(A. M. A. da Neiga, France.) 

15,681. Storace Batrerigs, G. H. Roe and G. Sutro, 
London. 

15,682. Pneumatic Tires, H. E. Cohen and W. H. 
Cresswell, Birmingham. 

15,683. ARTIFICIAL FisHine Bait, F. Brunet-Debaines, 


London. 

15,684. Too. Hoxipers for Macuines, J. McAdam, 
London. 

15,685. CycLte Guarps, G. E. Willmott and G. 


Hatchett, Birmingham. 

15,686. VARNISH Compound, C. U. King and R. V. 
Jellicoe, London. 

15,687. BRAIDER for BRarpinc MacuInNEs, C. F. Wolferts, 
London. 

15,688, PuzzLe or Game, E. 8S. Fardell, London. 

15,689. CoLLtar for Hair-cutrers, E. 8. Fardell, 
London. 

15,690. ELectric Marine Governors, D. Tweddle, 


ndon. 
15,691. PREVENTING SMOKE Escarine, E. F. Scofield, 


London. 

15,692. Bicycies, &c., J. A, and H, A. Lamplugh, 
London. 

—_ Apparatus for Locxine Lirts, C. Morgan, 


ndon. 
15,694. Wrixpow Sasnes, H. Barling and E. Wood, ' 


mdon. 

15,695. Gear Cases, T. Smith and F. C, Buckley, 

mdon. 

15,696. VEHICLE Sprincs, G. C. Dymond.—(W. Atkin- 
son, United States.) 

i Frxina Buiinps to Rowiers, C. Goddard, 


15,698. COLOURING MATTER MANUFACTURE, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Bruning, 
Germany.) f 

15,699. AxLeE Boxes, EB. B. Baker.—(Ad. W. Pigott, 
Australia.) 

15,700. Woop Borne MacuineE or Toor, W. R. Webb, 
Lo 


mdon. 
15,701. Upraxes, W. F. Crabtree and C. H. Cousins, 
naon, 
15,702. Wire Nettrnas, J. Grevener.—-(C. Schniewindt, 
Germany. 
15 pom Fium Pressure Enotnes, M. H. Robinson, 
ndaon, 
15,704. CycLe Wueers, F. Marley and E. Carey, 
London. 
15,705. OPENING SCREW-STOPPERED Bortries, J. B. 
urwell, London. 
15,706. Locatina Oricin of Sounp, A. G. Duchateau, 


mdon. 
15,707. DiscHaRGE of AsHes, E. Edwards.—(H. 4. 





* “Proceedings,” Institution of Civil Engineers, 
vol. cxiii. 





ip » United States. 
_, Wixp Musica Instruments, A. R. Breinl, 
pat 


on. 





15,709. TRansMiTtisc Motion, L. Dobinson and R. 
Williamson, London. 

15,710. Ripinc Hasits, 8. Brown, London. 

15,711. Fitters, A. C. Wells, London. 

15,712. Wire Straryine Reet, J. Copeland, London, 

15,718. Sanitary Carts, H. Lander and H. Tasker, 
London. 

15,714.. MepicinaL Compounns, J. Y. Johnson.—(C. F. 
Boehringer and Sochne, Germany.) 

15,715. SuppLy of Exzcrriciry, W. G. and C. W. G. 
Little, London. 

15,716. Fue. ComBustion Apparatus, J. A. Chapman, 


London. 
15,717. Furnaces, J. B. Alliott and J. M. C. Paton, 
mdon. 


19th August, 1893. 


15,718. Loom Suurries, 8. M. Hamblin and E. 8. 
Damon, London. q 

15,719. LanTEeRNS for Street Lamps, W. W. Pilkington, 
Liverpool. 

15,720. Rorary Hanp Printer, J. C. Bauer, London. 

15,721. Lowerino Cars of Rounpazovuts, A. H. Davies, 
Nottingham. 

15,722. VELocipepEs, H. W. James, Birmingham. 

15,723. Fowt Rinc, R. Brown and W. E. Gannon, 
Fordend General Stores, near Chelmsford. 

15,724. Assistinc the Dryine of Hops, J. Harper, Bir- 
mingham. 

15,725. SypHon WATER-WASTE PREVENTER, M. Syer, 

ndon. 
15,726. Hoox and Eyez, A. Tomkins, London. 
15,727. Dossres of Looms, P. Dracup and G. Woodhead, 


‘ax. 

15,728. SHEppING Motion of Drop Box Looms, A. 
Sowden, Halifax. 

15,729. CycLe Rims, G. Nossiter and W. B. Hawkes, 
Birmingham. 

15,730. Fitter, T. G. Sorter, London. 

15,781. VeLocirpepe WHEEL Tires, J. J. Warry, Liver- 

1. 


poo 

15,732. PeramBuators, T. Sloper, Wiltshire. 

15,7338. Heatinc Freep-waTer, D. Johnston and R. 
Shaw, Glasgow. 

15,734. Preumatic Trres for Cycies, 8. H. Stubbs, 
Manchester. 

15,735. OBTAINING CHLORIDE, W. Paterson and J. Jack, 

‘ow. 

15,736. Coverinc TELEGRAPH WIiREs, &c., G. and T. 
Edward, Glasgow. 

15,737. Apparatus for Raistnc Liquips, A. Bruce, 
Glasgow. ‘ . 

15,738. Cup LEATHER Pistons, A. Bruce, Glasgow. 

15,739. VELocIPEDEs, F. Westwood, Birminghaia. 


15,740. Prepayment Gas Meters, D. Orme, Man- 
chester. 
15,741. Water Gavuce Fitrines, H. B. and J. 8. 


Watson, Newcastle-on-Tyne. 

15,742. Lapres’ Unperskirts, &c., W. C. Beetles, 
London. 

15,748. WasHInc and Wrinoinc Macuines, T. Brad- 
ford, Manchester. 

15,744. Fett Hats, G. Worsley, jun., and J. Brelsford, 
Manchester. 

15,745. CurLING, &c., Brims of Hats, J. Eaton, Man- 
chester. 

15,746. Press for Pressinc Trousers, J. H. Angus, 
Liverpool. 

15,747. SAFETY LaBEL, 8. Kauffan, Birmingham. 

15,748. Guass Giopes for Lamps, B. Richardson, Bir- 
mingham. 

15,749. APPARATUs for Dry1nc Corre, R. P. Hocking, 

ndon. 

15,750. Prrcurorks, A. F. Jessen, London. 

15,751. TREATMENT of SULPHATE of LzaD, W. V. Wilson, 
London. 

15,752. SHarr Coupiines, C. Whitfield, London. 

15,758. Sounpinc Boarps for P1anorortes, A. Boden, 
London. 

15,754. WATERPROOF Sackinc, A. J. Boult.—(4. 
Carlier, ——.) 

15,755. REFRIGERATING MacuHIneRy, W. McKeegan, 


mdon. 

15,756. Pranos, G. C. Dymond.—(H. Kaim, Germany.) 

15,757. PRESERVING Foop and other Susstances, J. 
Effront, Liverpool. : 

15,758. Gear Cases, J. Ward, Birmingham. 

15,759. TeasELs, J. Barnes and J. Whittaker, Man- 
chester. 

15,760. CycLEs and the like, T. Dawber and J. Duerdin, 
London. 

15,761. ConpensaTion of Cream, &c., J. Fordred, 
London. 

15,762. TREATING Ecos, J. Fordred, London. 

15,763. CorpIALs and MepicaL Comrorts, J. Fordred, 
London. 

15,764. Foops in a ConcENTRATED Form, J. Fordred, 

mdon. 
15,765. GENERATORS, J. M. Drorier and J. Carnaire, 
mdon. 

15,766. AERONAUTICAL MACHINE, H. Biseuil, London. 

15,767. TreaTinc Campnor, F. H. Verdun, London. 

15,768. THickNnEss GavoE, O. W. T. Ende, London. 

15,769. CLEANING GRaIN, O. Imray.—(H. Simon, 
Germany.) 

15,770. CLEARING Arr from Dvust, O. Imray.—(H. 
Simon, Germany.) 

15,771. Cams for Stampers, J. 8. Sheldrick.—(J. C. 
Hart, South Africa.) 

15,772. Dryinc and PULVERISING APPARATUS, A. von 
Podewils, London. 

15,773. BrusHEs, Brooms, and Squerecees, C. H. 
Johnson, London. 

15,774. Stop Cocks, 8. E. Ericson, London. 

15,775. Mixcine or SausaGe Macuiyes, T. Williams, 
jun., London. 

15,776. InpiIcaTING Position of Ruppers, J. L. Huber, 


London. , 
15,778. Lockinc GuLiy Grips, F. Jackson, Cardiff. 
15,779. Pneumatic TirEs for VELOCIPEDES, J. Lemire, 

ndon. 
15,780. TREATMENT and StoracE of Fuivip, J. 8. 

Williams, London. 


2st August, 1893. 
15,781. System of ELectric Wir1Ne, T. P. Rennoldson, 
Co. D 


. Down. 
15,782. Music Rest or Support, W. 8. Watson, Stret- 
ford. 


15,7838. MatHematicat Toy, &., J. C. Simmonds, 
Chichester. 

15,784. ELEcTROPATHIC Bopy Betts, J. C. Simmonds, 
Chichester. 

15,785. Graze for Froor Surraces, C. Mace, Leyton- 


stone. 

15,786. GuarD for KitcHEN Grates, J. T. Williams, 
Swansea. 

15,787. ArnR Gun, H. V. Pickstone and Q. T. Bluhm, 
Manchester. 

15,788. Locks, J. Sykes, Leeds. 

15,789. SrarTinc TELEGRAPH INsTRUMENTS, J. P, 
Gorton, Weston-super-Mare. 

15,790. Finpina Rances of Ossects, R. A. Wormell, 


ydon. 
15,791. OBTAINING Power from Arr, H. 8. Booth, 
anchester. : 
15,792. SocKETED Dratn and WaTER Pires, J. Mortimer, 


‘ettenhall. 

15,798. MeMoRaNDUM TaBLET for Desks, J. Pearson, 
Haslingden. 

15,794. BREWING Tea and other BEVERAGES, F. Budgett, 
Bristol 


15,795. CRACKING Cocoanvts, Ceres Ironworks, Ld., 
ingston-on- nes 


15,796. MECHANISM in SELF-acTinc Mutes, J. R. Wain, 
Manchester. 

15,797. CoMPLETE Pocket Gymnasium, W. H. Griffiths, 
Li ar 

15,798. Rarway Hanp Siena Lamps, W. H. Bulpitt, 

Birm ing ham. y 
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15,799. Compinc Macutnes, J. Broadley, R. Durrance 
and T. Wade, Birmingham. 
— VEHICLE Tires, H. I. Gould and J. W. Bennett, 


ndon. 
15,801. Sarery Pivton for Watcues, G. Wakeman, 


rkeley. 
— Locomotive Tune Bruss, G. E. Greaves, 
mdon. 
15,808. Avromatic Sate Macsine, A. T. Wedelin, 
London. 
15,804. Sscurinc ScarF and other Prvys, T. Baines, 
jun. on. 
15,805. CuEst Expranpinc Braces, W. Greenshields, 
ndon. 
sem for Water Heaters, J. Matheisen, 
mdon. : 


Raisine Weicuts, J. C. Mewburn.—(4. Verlinde, 

rance. 

15,808. Lusricators, J. McL. McMurtrie and T. Hin- 
shelwood, London. 

15,809. Bars, F. von Oheimb, London. 

15,810. Macurives for Driturmc, J. R. Churchill, 
London. 

—, COLLAPSIBLE Tripop Stanp, W. A. Edwards, 


naon, 
15,812. Pencits, J. G. Dodd, London. 
a, Securine Rais in their Cuarrs, H. Tyson, 


mdon. 

15,814. Packinc Gianyps, J. S. Wyndham and W. Pea- 
cock, London. 

15,815. Vatves, D. R. Berry, London. 

15,816. Ecastic PuLLEys and Drums, R. G. Bennett, 
London. 

15,817. Keeprnc Dust Orr Ve ocirepss, J. Guiraud, 

ndon. 
15,818. Sarety Boat Sam Sueer Curr, J. Sloman, 


mdon. 
15,819. VenicLe Brake, R. G. Morse and E. Beckley, 
ndon. 
15,820. Screw for Inox Roortxc Purposss, F. Giles, 
on. 
ny FeEp-waTeR Fitters, &c., W. Reeves, Liver- 


pool. 

15,822. Prastic Decoration of Surraces, C. Wildt, 
London. 

15,823. VeLocirepes, H. B. Sheridan and T. Beevers, 


ndon. 

15,824. Carriers for Lanterns, L. Matthews and W. 
atson, London. 

15,825. Courtine Apparatus for Veuicies, H. van 
un, London. 

15,826. Boxes for Money and Letrers, H. van Laun, 


mdon. 
ee. Measvre for Tea and Corrzs, W. K. Ferguson, 


London. 

15,828. Fastexrnc Cotiars, T. Dinan and C. Clarke, 
London. 

15,829. Dyersc Mareriat, O. Imray.—{F. Erbau and 
L. Specht, Germany.) 

15,830. WaTERPROOF PaPeER, O. Imray.—(V. B. Banker 
and A. de Bary, Germany.) 

15,831. Fitters, H. Koch, London. 

oe Braces for WEARING APPAREL, W. H. Rodwell, 

pet 

15,833. 
Freres, France.) 

15,834. Courtine of Venicies, W. 8. and C. R. Boult, 
London. 

15,835. Tosacco Pires and Cicar Houpers, A. Leboro, 
London. 

15,836. Taps or Vatves, J. Jones and H. W. Latham, 
London. 

15,837. Doors, A. G. Bell, London. 

15,838. Drivinc Mecuaniso of Cycies, B.C. H. Cabot, 
Liverpool 

15,839. Saips’ Towixc Lives or Ropes, W. Chadwick, 
Liverpoo! 

15,840. Crips for Neckties, A. J. Boult.—(J. W. Graf, 
EB. J. Bachen, and W. Kriederling, Germany.) 

15,841. Levettinc Tevemerters, J. F. Santillana and 
E. Calderon, London. 

15,842. Manuracrure of Yeast, H. H. Lake.—{0. E. 
Nycander, Germany.) 

15,843. Ligurp Separators, C. J. Lundstrom and D. 
H. and E. J. Burrell, London. 

15,844. Manvracture of Reriectors, 8S. O. Cowper- 
Coles, London. 

15,845. Propuction of Printiyc Surraces, E. Albert, 
London. 

15,846. Vatve, A. W. Curry, London. 

15,847. Batancep Stipe Vatves, E. Lloyd, United 
States. 

15,848. SELF-Lockinc Fastentnc Devices, A. Adams, 
United States. 

15,849. Seir-Lockisc Fastextnc Devices, A. Adams, 
United States. 


22nd August, 1893. 
15,850. Srups and Curr Apsusters, J. H. Houghton, 
Leeds. 


on. 
Macaztne Smatt-arms, A. J. Boult.—(Clair 


15,851. CatcuLatixe the Horse-Power of Enotngs, A. 
Henderson, J. E. Welsh, and J. Horn, Glasgow. 
eg = Gut Finisursc Macuinery, E. J. 
mai 
15,853. ADJUSTING Swixve Looxrne-ciasses, G. Ash, 
Birmingham. 


15,854. ADVERTISING, H. Skilton, London. 

15,855. Borriisc Macurvye, G. Feltman, London. 

15,856. Cuttinc Cigar Wrappers, C A. Allison.—{ The 
Owl Cigar Company, United States.) 

15,857. SHutrie, F. Rogers and J. W. Sagar, Ports- 
mou! 

15,858. Kxrtrinc Macurvgs, J. Higham, Manchester. 

15,859. AvromaTic Brake, J. F. Dowding, Kent. 

15,860, Guipe PuLieys for Ropes, G. Nelson, Bir- 
ming! : 

15,861. Sarery Horsesnoe, T. P. Young, Leith. 

15,862. WATER-TUBE MARINE Borers, W. H. Wilson, 


15,863. RETURN-TUBE MARINE Boirers, W. H. Wilson, 
Cheste: 


r. 
15,864. Macnuine for Decoratinc Cuina, &c., W. 
Wood, Manchester. 
15,865. SmokeLess Expiosives, F. G. and P. 8. du 
Pont, London. 
15,866. SMOKELEss Exp.osives, F. G. and P. 8S. du 
‘ont, London. 
15,867. Smokevess Exp.osives, F. G. du Pont, London. 
15,868. Brakes, G. G. Harris, a. 
15,869. Marxinc, &c., Roorrse Tires, C. Manchip, 
Somerset. 
15,870. Inpia-RUBBER Toys, 8. E. Statham, Levens- 
ime. 


“> Exeanpinc Hi Ee, J. F. And » Wilt- 
ire. 
» ~~~ sees Surp-cap, R. H. and C. Stotesbury, 








don. 
15,8738. Spzep Gears for VeLocipepes, C. Vogel, 
mdon. 
15,874. Appitiance for Game of Gor, A. G. Ellis, 
London. 
15,875. Cast Iron and Streex, C. Allen and C. Davy, 
ndaon. 
7, Hanpves of Warkine Sticks, &c., J. Trabert, 


on. 

15,877. Burtat Caskets, H. A. Garvey and A. de 
Cordova, London. 

15,878. PHotocrapuic Rott Howipers, H. and H. R. 


, London. 

15,879. Evastic Tires, C. H. Gray, London. 

15,880. Parts of Borters, C. W. Fielding, London. 

15,881. Varnish for Woopwork, Z. J. de la Royére, 
London. 

15,882. Uritisation of the Motion of Water Waves, 
A. Boudeville, London. 

15,888. Construction of Boats, &c., C. H. Martini, 


on. 

15,884. Erastic Trres, P. Gréger, W. Holzmayer, and 
G. Begeching, London. 

15,885. Braces, H. Neumann, London. 

15,886. Sounpinc Apparatus, C. A. McEvoy, London. 

15,887. FLOTATIVE ARRANGEMENT, W. Hutchings and 
W. F. Beattie, London. 





15,888. Rapiators, T. Tangney, London. 
15,889. Water Gavaes and Sides Cocks, F. W. P. 
on. 


er, 
15,890. Copyinc Books, F. R. James and T. Milburn, 
London. 
15,891. Serine Frames of Sappies, J. A. Lamplugh, 
London. 
mee. Atomisers, J. C. Fell.—(W. J. Evans, United 
bles. 


15,893. HorsEsHogs and Paps, M. Hallanan, London. 

15,894. Furnace Doors, C. W. Reneau and J. A. 
Lewis, London. 

15,895. SutpHuRic Acip, F. B. Hacker and P. 8. 
Gilchrist, London. 

15,896. Fotpinc Dish Ho.pers, J. H. Taff and D. 
Parks, London. 

15,897. Door Movuntinos, F. W. Golby.—(IV. Bertram, 
Germany.) 

15,898. Supstirure for Leatuer, H. H. Lake.—(G. 
Sachsenroder, Germany.) 

15,899. Lawn Mowers, H. Deck, London. 

15,900. Rotary Enoines, A. J. Boult. —(Z. M. B. 
Briiuer and P. Windisch, Germany.) 

15,901. Pouttry Houses, A. J. Boult.—(C. Haarstick, 
Germany.) 

15,902. Furnaces, G. C. Dymond. —(W. H. Laird, 
United States.) 

15,903. Lowerine and Hovarne Boats, C. D. Doxford, 
London. 

15,904. Rotary Exyores, A. J. Boult.—(I¥. Fricke, 
Germany.) 

15,905. CENTRIFUGAL CHURNING Drums, 0. J. R. Strim, 
London. 

15,906. Exectrotytic Apparatus, D. Young. — (la 
Société Outhenin Chalandre Fils et Cie., France.) 


28rd August, 1898. 
15,907. InsuLator for TELEGRAPH WiREs, H. Koster, 


jon. 
15,908. Cain for Ovurpoor Use, J. Van den Berg, 


ndon. 
15,909. BurrER-cHURNING Apparatus, J. Struthers, 
ndon. 

15,910. Gas Generators, H. P. Holt, Manchester. 

15,911. Motors, C. Jones, jun., Liverpool. 

15,912. Burners for Gases, C. B. Voisey and W. 
Stevenson, Live: 

15,913. APPLYING 
Live: 

15,914. Sanrrary MATERIAL, 8. Quilliam, .4 

15,915. Drivinc Gear for Cycies, J. O. M. Parker, 
Manchester. 

eo Tires for Crcies, W. Drury and W. Parfrey, 
Lo 


EMENT to SurFaces, J. C. Sellars, 


on. 
15,917. Sextants and other [NstrumENts, G.W. Heath, 
Crayford. 


15,918. Hat, A. G. Cochrane, London. 
15,919. Hancinc Wixpows, W. Hooker and C. Fitch, 


mdon. 
15,920. Bepsteaps, E. Lawson, Birmingham. 
15,921. Letrer-Boxes, T. Laurie and C. McCallum, 


Glasgow. 

15,922. Brake to Binp Hinp Wueets, 8S. McCall, 
Kilmarnock. 

15,923. Hince for Boxes, &c., J. H. C. Colton, 
Carlisle. 

15,924. Securinc Tire Covers on WHEELS, J. Byrom. 


iverpoo! 
15,925. Dress Fasteners and the like, W. Pearce, 
Birmingham. 
15,926. Separator for TREaTING Mipp.ivos, P. Fielden, 
radford. 


15,927. Manuracture of Rippep Tvses, A. and J. 
Stewart and Clydesdale, Ltd., and J. Wotherspoon, 
Glasgow. 

15,928. Bicyctes and other Veocipepes, F. C. 

uthard, Southampton. 

15,929. Curr Link and Curr Apvuster, A. D. Ash, 
Willenhall. 


n 
15,930. Weicuinc Macurxes, H. Smith, sen., H. Smith, 
jun., and O. Smith, Glasgow. 
15,931. PLates for Tramway Rais, W. A. Tilburn, 
ow. 
15,932. PLaytinc Games, E. J. Trevitt.—(W. Warrick, 
United States.) 
15,933. TeLEPHones, A. Spark, Aberdeen. 
15 pom SecuRING SHEETS to Wacons, E. T. Stansfield, 
ndon. 
15,935. Lawn Mowers, D. McNae, Elmers End. 
15,936. Power Looms, A. Brown and G. B. Bowman, 


mdon. 

15,937. Susstirure for Leatner, H. H. Lake.—(G. 
Sachsenroder, Germany. 

—, Suprportinc ARiIFiIcIaL Eyes, P. Shaw, 


on. 
= Harr-Pins, T. G. Parkinson and J. C. Grinsell, 
— STOPPERING Stone Borries, R. F. Merrick, 


>t 

15,941. SypHon Bortues, Idris and Co., Ld., and T. H. 
W. Idris, London. 

15,942. Mane Layer and Trainer, W. J. Godden, 


mdon. 
15,943. Proputsion of Surps by Waves, A. A. Clarke, 
Londo 


n. 

15,944. Metnop of Sounpinc Wuistues, B. E. Archer, 
London. 

15,945. TREATMENT of TexTILE Fires, A. F. B. Gomess, 


ndaon. 
15,946. Apparatus for Cootinc Beer, P. Colligan, 

London. 
15,947. WaisTLes for ExpLosion Enoryes, F. R. Simms, 

on. 
15,948. BasstnetTes and Mair Carts, M. T. Sharp, 


mdon. 

15,949. Dissotvinc Ores, 0. Imray.—(B. T. Lacy, 
Onited States, and J. Storer, New South Wales.) 

15,950. ConTRoLLInc FLow of FLuip in Pipes, E. 
Reynolds, London. 

15,951. LirHocGRaPHic Printine, F. W. Oliver and A. 
Gray, London. 

16,952. Frxinc the Hanp.es of Brusnes, G. Russon, 

jirm: am 

15,958. Szats, H. Weston, London. 

15,954. Letter Fie, B. J. Atterbury, London. 

15,955. Newsparer Houpers, A. Typlt, London. 

15,956. Fasteninc CLotrainc on CarpiInc Enornes, K. 
Goldschmidt, Manchester. 

15,957. AuxmLiaRY ELecrromotors, La_ Société 
Anonyme pour la Transmission de la Force par 
L’Electricité, Live: 2 

15,958. Macuines for Fittinc Bottves, A. P. Blaxter, 
sen., Middlesex. 

15,959. BuTTon-HOLE MacHINERY, V. Witte, London. 

——, Burners for HyprocaRrBon O1Ls, R. Lehming, 


on. 
15,961. Macuine for Practisinc Rripinc, J. W. Pate- 
man, London. 
15,962. Flower Ports, A. Taleyrac, London. 
15,963. Evecrric Inpicators, B. Zeitschel, London. 
15,964. NeepLe or Pincusnion, &c., 8. H. Crocker, 


on. 
15,965. SEPARATION of FLExIBLE Sueets, W. Beck, 
jun., 3 
24th August, 1893. 
15,966. Brusnes, W. M. Whitford, London. 
15,967. Manuracture of Breap, &€., W. Adair, 
Waterford. 
~~ Pyrevmatic Tires for Wueets, 8. J. Cluff, 


n. 
—_— C.ivutcH for Rope Haviace, A. Davison and C. 


, Fence Houses. 
15,970. Frttines for Wixpows, J. Sim, Forfarshire. 
15,971.. ELECTROMAGNETO Motor, G. L. Anders and W. 
Kéttgen, London. 
15,972. Tires for Bicycues, J. Mountfield, Keighley. 
15,973. Cycie Tire, J. H. Lightbody and J. M. Inglis, 


Glasgow. 
15,974. Prre for Wires, J. J. Green and W. Oates, 
Halifax. 


15,975. Looms, C. Thompson, E. Whithill, and R. 
Sutcliffe, Halifax. ‘ 





15,976. LeatHer Sappite Trees, J. Butler, Bir- 


mingham. 

15,977. Sreertne Mecuanism, T. Vann and H. Morris, 
Birming! am. 

15,978. INSTANTO-COMBINATION Lime.icut Jet, E. H. 


joot, London. 

15,979. Hoox and Eve, A. F. York, Bilbrook. 

15,980. Hammer for Pianororte Actions, A. Hanson, 
Huddersfield. 

15,981. Vatve for Preumatic Tires, W. H. Brassing- 
ton, Manchester. 

15,982. Steam Borers, F. T. Rodwell and G. Deer, 
Southampton. 

15,983. CycLe Sappies, J. Wathen and W. Wood, 


Birmingham. 
15,984. Stoves, J. N. Mitchell and W. Morrison, 
Glasgow. 


15,985. Watcnr Keys, T. Vale, J. Vale, and G. W. Vale, 
Birmingham. 
15,986. Exnaust SiLencer for Enoines, G. Bailey, 
Keighley. 
15,987. PLacina Covers on to Roivers, F. Horsell, 
‘ax. 
15,988. Wneets of VeLocipepes, P. L. F. Kriegel, 
. Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


499,875. Enoine Governor, W. 7. Davis, Battle 
Creek, Mich.—Filed November 1st, 1892. 

Claim.—{1) In a steam engine governor, the com- 
bination with the balls and valve stem, of a spring 
adapted to resist the centrifugal force of said balls, a 
collar at one end of said spring, a collar above the 
first-mentioned collar, pins interposed between said 
collars, and means for moving the upper collar to 
regulate the tension of said spring, substantially as 
set forth. (2) In a steam engine governor, the com- 
bination with a supporting arm and a hollow rod or 
tube carried thereby, of a sleeve adapted to encircle 
said rod or tube, arms carried by said sleeve, governor 
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balls connected with said arms, a spring, a collar at 
the upper end of the spring, another or upper collar 
encircling the sleeve, pins inte: tween said 
collars and passing loosely through perforations in 
said arms, a thimble or cylinder located on the upper 
collar, a tubular screw having a perforated bottom, 
passing through said thimble or cylinder and entering 
the screw-threaded upper end of the sleeve, a nut on 
said screw adapted to on the upper end of the 
thimble or cylinder, and a nut adap to bear on the 
first-mentioned nut, substantially as set forth. 


499,935. Gas Enorne, C. W. Pinkney, Smethwick.— 
Filed October 27th, 1891. 

Claim.—(1) In an engine of the character herein set 
forth, the combination with the cylinder, of a com- 
bustion chamber at one end thereof, said c ber 
being provided with inlets for the explosive mixture 
near the cylinder end thereof and with means such as 
a water jacket for keeping that end only relatively 
cool, whereby the explosion of the mixture is regu- 
lated substantially as described. (2) In a petroleum 
or other liquid hydrocarbon engine, the combination 
with the c Soden, the combustion chamber joined to 
one end eat and forming a continuation of the 
same, and the inlet valve in the combustion chamber, 
of an expansion chamb icating with the 
outer end of the combustion chamber, and an adjust- 
able regulating valve in the communicating passage 
between the said combustion and expansion chambers, 








substantially as described. (3) In a petroleum or 
other liquid hydrocarbon engine, the combination 
with the cylinder, the combustion chamber at one end 
thereof and the inlet valve in the combustion cham- 
ber, of a around the bustion chamber at 


ee 
—:! 
tially as and for the purposes set forth. (2) The com 


bination with a r of rolls moun i 

housings, of an idle roller journaliea i wen 
sup} F pseee in front of said rolls and adapted 
feed metal sheets thereto, substantially as and fo: - 
purposes set forth, sad 


499,269. Warer Motor, W. R. White, Se 
Filed October 8rd, 1892. bite, Seattle, Wash, 
Claim.—In a hydraulic motor, the combinati : 
the casing having a bottom discharge opening ~ 
the jet nozzle removably clamped within the is M 
end of said casing; of a water wheel mounted wit i 
said casing and provided with a circular rim aa 


C 





parallel side peripheral flanges arising from opposite 
edges of the rim, and a series of separate circularly 
aligned sections of water buckets, each section com. 
prising a series of integrally cast semi-circular buckets 
and curved base plates, fitting the curved rim of the 
wheel and having inwardly projecting bolts adapted 
to be clamped in the rim of the wheel, substantially 
as set forth, 


499,313. Evecrrica, Measurino Ixstrument, £, 
Weston, Newark, N.J.—Filed October 8rd, 1892. 

Claim.—(1) In an electrical measuring instrument, 
a body of magnetic material having separated ter- 
minals, a loop conductor supported and vibrating 
between said terminals, a spring opposing and counter- 
balancing the po panes A movement of said loop, and 
an energising coil enclosing said terminals and said 
loop conductor, substantially as described. (2) In an 
electrical measuring instrument, the combination of 
the circular fenaee plates E and C, the peripherical 
envelope D, the pole pieces J J’ and the coil H between 
said plates E and C and surrounding said pole pieces, 


49931. 











the movable coil supported and vibrating between 
said pole pieces, the index R actuated by said coil and 
extending through the slot P in the plate E, and the 
box Q arranged above said slot and enclosing the pro- 
truding part of the index R. (3) In an electrical 
measuring instrument, the combination of the circular 
flanged patos E and C, the peripherical envelope D, 
the pole pieces J J’, the coil H between said plates E 
and C and surrounding said pole pieces, the movable 
coil supported and vibrating between said pole pieces, 
the cylinder M of etic material enclosed by said 
coil, and the index 4 actuated by said coil. 


500,066. Execrric Locomotive, J. C. Henry, New 
York, N.Y.—Filed October 18th, 1890. 

Claim.—{1) In combination with two complete motor 
circuits, a switch having stationary contacts to which 
are attached the independent terminals of the arma- 
ture and field coils, and connections movable with 
said switch and so arranged within such switch that 
each of the motor circuits can be placed in parallel or 
in series with the other or that one of them may be 
dropped from or added to the circuit. (2) A motor 
having two complete field and armature windings in 

bination with a switch so constructed as to cause 





the cylinder end thereof only, and means for or 
ing said passage with a cooling medium, substanti 

as described. (4) In a petroleum or other liquid 
hydrocarbon engine, the combination with the 
cylinder, the combustion chamber at one end thereof 
and the inlet valve in the combustion chamber, of a 
jacket around the cylinder adapted to contain a cool- 
ing medium, a e around the combustion cham- 
ber at the cylinder end thereof only, and means for 
connecting the said B emg with the interior of the 
jacket around the cylinder, substantially as described. 
499,259. Feepine and DiscHaARGING APPARATUS FOR 
Rotiixe Mirus, H. EB. Sheldon, Leechburg, Pa.— 
Filed April 22nd, 1892. 

Claim.—() The combination with a pair of rolls 
mounted in suitable housings, of an idle roller 
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journalled in pivoted supports in front of said rolls 
and adapted to feed metal sheets thereto, substan- 








to revolve under the influence 
of current in both field windings or to couple the 
complete motor windings in series or in parallel. (3) 
A motor having two complete field and armature 
windings in combination with a single switch capable 
of placing both of the armature coils under the 
influence of current in a single field winding or of 


ng said P windings in series or in 
parallel. (4) In a motor, the integrally formed feld 


one armature windin; 














WUE 


“li 


Mn 


















i 









—— 
——— 











core and pole pieces, in combination with cross-bars 
dove-tailed into the same, substantially as set forth. 
(5) The combination of the integrally-formed field 
cores and pole pieces and the supporting block dove- 
tailed to the same at the neu point, substantially 
as set forth. (6) The combination in a motor of the 
pole pieces J, the cross-bar or yoke a at the neutral 
point having suitable suspending devices, side bars ¢, 
e hung on said yoke at one end and adapted to be hung 
on a car axle at the other, cross beam b for supporting 
e rom side bars, and an armature 
journalled in said side bars, substantially as set forth. 
(7) The combination of the motor, its supporting side 
, having bearing for the armature shaft and the 
cross-beam of non-magnetic material separating and 
supporting the magnet limbs from the side bars. (8) 
In an electric railway the combination of a motor or 
motors mounted on a car having the field magnets and 
armatures wound with separate parallel wires, suitable 
terminal connections, and a single switch capable of 
cti id ductors in series or in parallel or 

ting any of them to or 








for necting or 
from the circuit. 
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SHIPBUILDING IN AMERICA. 
No, IL 


A were glance at the map of North America is 
sufficient to indicate the existence of an extensive chain 
of fresh water lakes, reaching from the head of the river 
St. Lawrence to the State of Minnesota. These lakes 
throughout their extent, and—westward of them—the 
49th parallel of North latitude, constitute for the most 
part the boundary between the United States and the 
Dominion of Canada. Commencing at the western 
extremity of the chain, we find Lake Superior, with a 
length of 420 miles, and an area of 32,000 square miles, 
pouring its surplus waters into Lake Huron through the 
river Sainte Marie. South of Lake Superior is Lake 
Michigan, 340 miles in length, and with an area of 20,000 
square miles. This lake is also joined to Lake Huron, 
near where the latter is entered from Lake Superior ; 
Michigan and Huron being connected by the picturesque 
Straits of Mackinac. At its southern extremity Lake 
Huron’s surplus waters flow into the small Lake St. 
Clair, and thence by the Detroit River into Lake Erie. 
Lake Huron is 280 miles in length, and has a total area 
of 20,400 square miles; while Lake Erie is 250 miles 
long, and 9600 square miles in area. The river Niagara 
joins Lake Ene with 
Lake Ontario, so that all 


in wood. Its freedom from knots, and the straightness of 
its growth, render it excellent for planking, while its 


toughness adapts it for framing and beams. Wood ship- 
building is still a busy industry at West Bay city, in the 
State of Michigan, and a visitor to the yards of either 
Mr. Wheeler or Mr. Davidson would find much there to 
surprise and interest him. Quite recently both firms 
were building oak steamers upwards of 300ft. in length, 
which reminded one very much of the wooden frigates 
of forty years ago, except that the Bay city vessels are 
certainly stronger than ever our 800ft. frigates were. 
For, as is well known, our American cousins are not 
afraid of originality, and never proceed far in a beaten 
track. Although they find it advantageous to still use 
their cheap oak timber, they do not see the necessity for 
wholly ignoring the structural advantages of mild steel, 
and so they combine the oak and the steel in such a way 
as to get the most out of each, while the finished article is 
still a wooden and not a composite ship as we understand 
the term. Frames, keelsons, plank, ceiling, stringers, 
beams, &c. &c., are all of oak, and splendidly fitted and 
fastened too; but stout steel plates are bolted to the side 
of their centre and side keelsons, steel sheerstrakes are 
fitted under the wooden ones, and broad diagonal riders of 
stcel are interlaced between frame and plank. An “arch ” 











tons were built in lake shipyards. But 1892 was not « 
busy year in the district. In 1889 107,000 tons were 
built, in 1890 109,000, in 1891 112,000, and in 1892 
46,000. The total tonnage built in the United States in 
1889 was 241,000, in 1890 294,000, and in 1891 869,000. 
Hence, as will be seen, in ordinary years the lake-built 
tonnage is more than one-third that of the whole country, 
and consequently the lake builders produce just about 
that fraction of the wood tonnage also. 

Statistics of this kind alone will, however, fail to convey 
an adequate idea of the traffic conducted upon these 
inland waters. At the Sault Sainte Marie Canal— 
commonly known on the lakes as the ‘‘ Soo”—which was 
cut to avoid the rapids in the Sainte Marie River joining 
Lake Superior with Lake Huron, there passed in the 223 
days of open navigation in the year 1892 12,580 vessels of 
10,647,203 tons register, while during the 365 days’ 
navigation of the same year there passed through the 
Suez Canal 3559 vessels of 7,712,028 tons. The “ open” 
season on the lakes in 1891 lasted 225 days, during which 
time 10,191 vessels of 8,400,685 tons passed through the 
‘* Soo,” while in the 865 days of that year 4207 vessels 
of 8,698,777 tons passed through the Suez Canal. The 
chief cargoes carried from Lake Superior are iron ore, 
grain, and lumber, while coal constitutes the chief cargo 

sent to the lake. 





the outflow from Lakes | 


Superior, Michigan, 
Huron, and Erie pours 
over the Niagara Falls, 
and thence by way of 
Lake Ontario and the 


river St. Lawrence it 
ultimately reaches the 
Atlantic. The St. Law- 


rence is not navigable 
iar above Montreal, and 
the Niagara River is, of 
course, wholly impass- 
able. Hence all commu- 
nication between Lake 
Erie and the ocean is by 
means of canals having 
very restricted lock 
accommodation. Vessels 
on the great Lakes of 
North America are con- 
sequently cut off from 
ocean navigation, except 
as regards those of a 
sufficiently small size to | 
be able to pass through 

the several canals. 

It might be, and pro- 
bably is, commonly sup- | 
posed that being isolated | 
from the ocean in this 





ping upon the American 
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Boundary Line 


\ Hudson Bay 









The tonnage passing 
through the Detroit River 
—joining Lakes Huron 
and Erie—in the 228 days 
of open navigation of 
1890 was 21,684,000 tons. 
During the 365 days of 
the same year the total 
tonnage cleared and 
entered in the foreign 
trade of the .port of 
London was 18,480,767 
tons, and in that of the 
port of Liverpool was 
10,941,800 tons, being a 
total for these two ports 
of 24,422,567 tons entered 
and cleared in 1890. Thus 
it will be seen that in its 
short navigable season of 
228 days the tonnage 
through the Detroit River 
was only 2,738,567 tons 
short of the foreign trade 
of Liverpool and London. 
In the year 1890 the 
cargoes carried on these 
lakes amounted to 
80,299,206 tons, of a total 
value of 342,522,290 dols., 
or about £70,000,000. 
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40°. UNDERGROUND OPE- 








way, the tonnage of ship- 
| 


lakes would be very small, 
or comparatively so; but 
such is very far from 
being the case. Of the | 
4,765,000 tons of mer- 
cantile shipping regis- | 
tered in the United States 
last year, no less than 

1,183,582 tons were on | 
the great lakes. The 
relative importance of 
the lake shipping and the 
trade it is engaged upon 
will be better understood 
when it is stated that of 
538 vessels of between 
1000 and 2500 tons regis- 
ter which were in the 
United States mercantile 
marine in 1892, as many 
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RATIONS AT GLAS.- 
GOW. 

During the past two 
years subterranean works 
of great magnitude and 
very varied character have 
been in progress at Glas- 
gow. The principal un- 
dertakings are: — The 
Glasgow Central Railway, 
the Glasgow District 
Subway, and the Glasgow 
Harbour Tunnel, all three 
works being at the present 
time in active process of 
construction. The com- 
bined cost of these 
schemes will be consi- 
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as 821 were upon these 
lakes, leaving only 217 





such vessels for the trade 
of the Atlantic, Pacific, 
and Gulf coasts, and that 
of the Western rivers. 
The relative rate of growth of lake shipping will be 
gathered from the fact that of the total increase on the 
United States Register between 1891 and 1892 of fifteen 
vessels between 1000 and 2500 tons—amounting in all to 
23,736 tons—the increase of the lake tonnage was eleven 
vessels of 21,702 tons. It is, in fact, upon these lakes 
that America is making her greatest strides in steel ship- 
building. Being cut off from all competition with 
European shipbuilders, the mercantile community on the 
great lakes have full scope for their energy and 
Ingenuity ; and, as might be expected under such cireum- 
stances, they have evolved types of steamers and sailing 
vessels which are wholly unlike anything to be found on 
this side of the Atlantic, while being for the most part 
well adapted for the work in which they are engaged. In 
going from oe to port upon the Lakes, from Erie to 
Superior, and comparing the latest production of their 
shipyards with the oldest of their wooden vessels, the 
evolutionary process of growth which has culminated in 
the spar-deck ore-carrying steamer on the one hand, and 
the grain-carrying “ whaleback” on the other, is dis- 
= ene 

ntil abcut seven years ago the shipping on the great 
lakes of North America * whole ab weak. A ve 
material was then even more abundant than it is now in 
the neighbourhood. White oak was the favourite material, 
as well it might be, in a district which is chiefly productive 
of pines and firs. The oak timber of North-Western 
America is not so durable or hard a character as the oak 
of Britain, France, Spain, and Italy, but it is notwith- 
standing a material not to be despised by the shipbuilder 





THE GREAT LAKES OF NORTH AMERICA 


is wrought in steel plate with a “chord” of the same 
| material, and this combination of metal strengthening is 
|also fitted between the frame and the skin planking on 
| each side, so that when fastened through and through, 
| the whole gives such a support to the entire structure 
| that “sagging” and “hogging” can result only 
|after the fracture of the steel strengthenings. Of 

course the steel and oak do not endure long together, as 
| the acid in the wood induces rapid corrosion in the metal. 

But the durability is greater than would be supposed 
| from experience gained in ocean navigation; the water of 
these lakes being very free from mineral salts of all 
kinds, and the timber being thoroughly dried before it is 
'used. The builders and owners are fully alive to the 
| superiority of iron and steel over wood for ship con- 

struction, but they find the relative cheapness of the oak 
| timber to give the wood ship a chance in the competition 
| for freights for the present at least. But the oak forests 
/are rapidly becoming exhausted near the shipbuilding 
| centres, and probably in a few years hence wood ship- 
| building will be as small an industry on the great lakes 
| as it is now in this country. 

It is only about seven or eight years since the first 
steel cargo vessel was launched on the American lakes, 
and yet the steel tonnage now owned in the lake ports is 
almost one-third that of the entire United States. Of 
the total iron and steel tonnage, amounting to 786,408 
tons, owned in the country, about 208,000 tons are on the 
great lakes. During the year 1892 there was a grand total 
of about 200,000 tons of wood, iron and steel ships built 
| in the United States, and of that amount about 46,000 














£2,000,000, and an addi- 
tional expenditure of 
nearly a quarter of a 
million will be required 
to cover the re-arrange- 
ment of the drainage 
plan of the city, necessi- 
tated by the construction of the Central Railway. These 
sewerage operations are also in active progress, their con- 
struction being largely effected by tunnelling with air 
pressure, and in several cases they present features of 
considerable engineering interest. The limits of our 
space, however, prevent us at present undertaking more 
than a brief description of the principal features of the 
three important schemes above mentioned. 

Mr. Charles Forman, of Glasgow, and Mr. George Miller 
Cunningham, of Edinburgh, are the engineers for the 
Central Railway. Mr. J. Wolfe Barry, of London, is the 
consulting engineer, and Mr. Donald A. Mathieson, the 
resident engineer. The work is let out in three sections, 
Messrs. Charles Brand and Son having the contract for 
the distance between Dalmarnock-road and Anderson 
Cross, the prive being £640,000. Thence to the river 
Kelvin at Great Western-road, Messrs. James Young and 
Co. have the work in hand, for a sum of nearly £250,000. 
From that point to the two terminal stations at 
Dawsholm and Maryhill, Mr. A. H. Boyle is completing 
the line for a sum of £200,000. 

Parliamentary powers for the construction of the 
Glasgow Central Railway were obtained by a private 
company in 1888, the line being subsequently purchased 
by the Caledonian Railway Company. Primarily the line 
was intended to give the Caledonian Company direct 
access to Queen’s Docks and the western suburbs of 
Glasgow, but now that the Lanarkshire and Dumbarton- 
shire Railway is being constructed, it will form the main 
connecting link between the older Caledonian lines and 
the Dumbartonshire extension. For a number of years 
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the Caledonian Company has had a branch line running 
from the Rutherglen station on its south main line, 
over the Clyde to a small passenger station situated on 
the London-road, near the east limits of the Glasgow 
boundaries. In connection with this branch line, and 
between the river and a thoroughfare known as Dalmar- 
nock-road, is a large goods and mineral depét. The new 
Glasgow Central Railway starts here, connecting with the 
branch line at a point between the Clyde and Dalmarnock- 
road, and descending by a gradient of one in eighty, con- 
tinues to run parallel to the London-road branch, till at 
the junction of Dalmarnock-road and Swanston-street, its 
descent has carried it completely underground. Here, 
partly under cover and partly open to daylight, is placed 
the first passenger station. From this point the 
railway runs for five miles underground, mainly in 
an easterly direction, and under the most crowded 
streets of the city. The line now proceeds directly under 
Dalmarnock-road to Bridgeton Cross, where the second 
passenger station is placed. Bridgeton is a large and 
densely - populated manufacturing district, which until 
the recent opening of the new North British terminus in 
connection with the Queen-street and College-street line 
was entirely devoid of railway communication. The 
Bridgeton Cross Station is almost entirely open to day- 
light, and its construction has necessitated the permanent 
removal of a good deal of valuable property. The two 
stations mentioned are practically completed, as also is 
the section of tunnel, some 3000ft. in length, between 
them. The tunnel, which is 26ft. wide and 16ft. high 
above the rails, is built of brick in cement, with a concrete 
invert. The haunches of the arches are covered with a 
thickness of concrete, and a layer of asphalte is placed 
above all. The subsoil of Dalmarnock-road is sand with 
clay below, and in constructing the tunnel sheet piling 
was first driven along both sides of the line of route. 
Temporary staging was erected on the piling to carry the 
roadway, and side trenches driven underneath for build- 
ing the walls. The arches were then turned, and the 
‘‘dumpling’’ gradually removed, the concrete invert 
being put in, in short lengths, as fast as the excavation 
permitted. The spoil was hauled to the surface through 
hatchways in the staging and carted away. 

From Bridgeton Cross the line runs westward under 
Canning-street for a distance of about 2000ft. to Glasgow 
Green Station, situated at the east end of Monteith-row, 
and on the northern edge of Glasgow’s oldest park. This 
station is also completed, but the preceding section of 
tunnel has not yet been commenced. It will be partly 
formed of brick, as in Dalmarnock-road, and partly roofed 
with steel girders in the way which will be described in 
connection with the Trongate portion. The line next 
runs under a part of the green in front of Monteith-row, 
till it passes by an easy curve under London-street, and 
on to the Glasgow Cross Station situated below the 
junction of Londen-street, Saltmarket-street, Trongate- 
street, High-street, and Gallowgate-street. This part of 
the line is completed, the whole length being formed of 
brick tunnel, and it may be mentioned that in front of 
Monteith-row a temporary incline with a line to a low- 
lying part of the Green near the Clyde has been made 
to enable the contractors to run material from any 
part of the works to which their engines have access 
directly to the tip bank. The construction of the line at 
the Glasgow Cross has necessitated the demolition of an 
ancient six-storey building at the corner of Saltmarket and 
Trongate streets, which has been replaced by a handsome 
block set back at the corner of Saltmarket-street to the 
line of the south side of London-street, and meeting the 
old line of buildings westward near the Tron Steeple, an 
ancient landmark at present undergoing extensive under- 
pmning. A large open space has thus been created at 
the meeting of the five important thoroughfares men- 
tioned, which greatly improves the amenity of the 
locality. In the centre of this open space, surrounded by 
innumerable streams of vehicular traffic, will stand the 
above-ground buildings of the Cross Station; the line, 
which is some little distance south of the station, being 
reached by a subway. From the Cross the railway pro- 
ceeds for fully a mile due westward under Trongate-street 
and Argyle-street, which together form the most im- 
portant traffic artery of the city. On account of the 
limited head-room, brick arching has been dispensed with 
at this part of the line, the way being roofed over with 
powerful steel girders weighing 3} tons each, resting on 
the brick side-walls, with a distance between the girders 
of 7ft. Gin. centre to centre, the intervening spaces being 
filled in with jack arching of brick in cement. 

The construction of this part of the railway just 
beneath crowded streets, and under the strictest limita- 
tions as to surface occupied and time of occupation is, 
perhaps, the most remarkable feature of the undertaking. 
The entire length of thoroughfare has been piled on both 
sides, the piling being effected by huge travelling gantries 
stretching across the street and carrying steam pile 
drivers on the top platform, under which the ordinary 
traffic passes without interruption. The piling in place, 
side trenches are rapidly excavated principally by the aid of 
very handy three-ton travelling cranes made by Messrs. 
John H. Wilson and Co., of Liverpool, the sheet piling 
being supported by cross struts abutting on the solid 
‘“‘dumpling” left in the centre. The trenches are covered 
as made by a strong wooden deck with hatchways at 
intervals, through which the bricks, cement, and concrete 
for the side walls are shot as required. When a certain 
length of wall on both sides has been completed, the 
tramway rails and paving stones are lifted on a con- 
venient Sunday, and the centre of the street excavated 
to a sufficient depth. The girders are then laid by 
two of the three-ton cranes on granite blocks placed 
for their reception; the brickwork of the jack 
arches is rapidly put in by large squads of brick- 
layers; concrete is spread over this, and a layer of 
asphalte run over all. The tramway rails and paving 
setts are relaid, and the street is again ready for traffic. 
In this way as many as thirteen girders have been placed, 
and the street restored within a period of thirty hours. 





From the Cross Station to Dunlop-street the tunnel has 
been completed by these means, but the centre dumpling 
still remains in place. Much of it will be removed by 
railway wagons from the east face, and run to the low 
ground at the Glasgow-green. The remaining portion 
will be raised to the surface through openings left for the 
purpose, and carted away to the same dumping ground. 
From Dunlop-street westward to Robertson-street very 
little has been done in the way of construction, but 
important drainage works, including a large amount of 
deep tunnelling with compressed air, have been carried out 
in the vicinity of the existing Caledonian Central Station, 
with the effect of considerably lowering the water level in 
the subsoil. An important station will be here formed on 
the underground line communicating with the upper station 
by stairways and hydraulic elevators, but operations at 
this point will require at least two years for completion. 
From a little distance to the west of Robertson-street to 
Anderston Cross the tunnel is practically finished. <A 
passenger station is placed here below an open space 
formed by the junction of Stobcross-street with Main- 
street, the westward continuation of Argyle-street. At 
this point Messrs. Brand and Son's contract ends, the 
route so far having been almost entirely below important 
thoroughfares, with only a foot or two between the 
covering of the tunnel and the surface of the street. 

The railway now leaves the main line of thoroughfare, 
and passes still in a westerly direction, with a gradually 
increasing depth from the surface under Stobcross-street 
to Queen’s Docks. This part of the work, which is also 
practically finished, has been accomplished by opening 
the street in sections, and putting in a concrete safety 
arch under which tunnelling and lining with brick has 
been effected. At the west end of Stobcross-street the 
tunnel widens out gradually from 27ft. to 37ft., to allow 
of the branching off of the lines for the depdt at the docks. 
A little further on is the Stobcross passenger station. 
Beyond that the line curves rapidly northward, progress 
being effected mainly by ordinary tunnel work. At 
Galbraith-street, the junction with the new Lanarkshire 
and Dumbartonshire Railway is formed, and afterwards 
the direction is almost due north under St. Vincent- 
crescent, Dumbarton-road, Kelvingrove-street, and under 
Kelvingrove Park to Eldon-street, at the side of the river 
Kelvin. This part of the work, which is in a forward 
state, has consisted mainly of tunnel work through all 
kinds of strata, including rock, blaize, and thin layers of 
coal. From Eldon-street the line runs for a_ short 
distance in the open, along the east bank of the Kelvin, 
till close beside the high level Great Western - road 
bridge, and here ends the second contract. 

Mr. A. H. Boyle commences his contract with the 
construction of a steel skew bridge across the Kelvin, 
upon which a station, the first on the line in the open, is 
being built. On the other side of the Kelvin the line goes 
underground again, passing under the Great Western- 
road to the Botanic Gardens. This part of the line 
being for the most part considerably below the surface, is 
being carried out by ordinary tunnelling without resort to 
side piling. A station is being built in the Botanic 
Gardens, and another on the north side of the grounds, 
where the line again comes into the open near the Kelvin. 
Beyond this the railway, branching in two directions, is 
carried above ground, and partly on high embankments 
formed of the débris from the tunnelling operations, to 
stations at Maryhill and Dawsholm. The first line 
crosses the Kelvin by a three-arch stone bridge, the 
other by a skew bridge, which, including the arched 
approaches, is 710ft. long. This bridge has nine masonry 
arches, and three steel girder spans each of 100ft. The 
total length of the railway is about 64 miles, its course 
throughout being along the north bank of the Clyde, and 
roughly speaking, parallel thereto till it strikes north- 
ward at Queen’s Docks. The line is double all the way, 
and the stations, twelve in all, have a platform at each 
side. The levels of the line at the lowest parts will allow 
drainage by gravitation into the city sewers; but the proper 
ventilation of the underground way will present some 
difficulties, and we understand that the means to be 
adopted have not yet been decided upon. The whole 
railway is expected to be in working order in two years. 
By that time its construction will have occupied some 
six years, and an expenditure of about £1,100,000 will 
have been incurred. 

The Glasgow district subway is being built by a private 
company, and when finished it will form an underground 
circular route connecting the central, northern, western, 
and southern districts of the city by rapid and cheap 
cable tramway communication. Powers forits construction 
were obtained in 1890, Messrs. Simpson and Wilson, of 
Glasgow, being the engineers, and operations were com- 
menced in May of the year following. In reality, how- 
ever, active work underground only began about twelve 
months ago, the time previously having been mainly 
spent in preparation and experimental operations. The 
subway consists of two separate tunnels, each 11ft. in 
diameter, running side by side, and as far as practicable 
they have been kept at a moderate depth below the 
surface, especially in the vicinity of stopping places, to 
render the underground stations easy of access by stair- 
ways. Like the Central Railway the route of this line 
lies mainly under important thoroughfares, but owing to its 
greater depth disturbance of the street surface in busy places 
hasbeenalmostaltogetheravoided. St. Enoch’s-squaremay 
be regarded as the central and most important station of 
the system, and starting from this point and going north- 
ward, the route lies under Buchanan and Cowcaddens- 
streets, then westward under New City-road and Great 
Western-road to Hillhead, southward under Partick and 
the Clyde to Govan, eastward past the new Cessnock 
Docks, under West Scotland-street and Scotland-street, 
crossing below the Caledonian Railway and Bridge-street 
to South Coburg-street. The line then turns northward 


again, running to and under theClyde alittle distance east of 
Jamaica-street Bridge below Dixon-street, and back to St. 
Enoch’s, the entire distance traversed being 64 miles. The 
line passes below the river Kelvin, in solid rock, at Kelvin 











Bridge on the Great Western-road and, as already stated, 
under the Clyde at Dixon-street and Govan, the top of 
the tunnels in the latter case being placed 20ft. below the 
bed of the river to allow abundant scope for the future 
deepening operaiions of the Clyde Trust. There will be 
fifteen stations on the line of route placed at distances of 
from 650 to 900 yards apart. Each station will be 150ft. 
long and 28ft. wide, with a tapering island platform 10ft 
wide in the centre, the trains passing in opposite direc. 
tions on each side of it, at brief and regular intervals, 

The work of construction has been let out to a large 
number of contractors, who are now carrying on opera. 
tions in the most vigorous manner at nearly forty working 
faces, different modes of construction being adopted at 
different points to suit the strata. Almost the whole of 
the northern part of the system passes through rock, the 
roads being formed by ordinary tunnelling, and the débris 
raised to the surface by shafts placed in convenient side 
streets. At St. Enoch’s Station, at Partick, and at 
Govan running sand is met with, and at all these places 
operations are carried on with “shields” and com. 
pressed air. The tunnels are lined as soon as cut 
with cast iron segment plates firmly bolted together 
to form a powerful tube. Liquid cement is afterwards 
forced by air pressure to the back of the tube, so as to 
fill every crevice und render the tunnel both air and 
water-tight. At St. Enoch’s and Govan an air pressure 
of only a few pounds to the square inch has been found 
sufficient to force back the water and leave the sand in 
good order for getting out. At Partick, however, the sub- 
soil is of such a close, sticky nature that the compressing 
plant first put down has proved unequal to the task of 
driving back the water, and operations are at present 
suspended pending the completion of the additional com- 
pressing machinery, which will give a pressure in the 
tunnel of from 20 lb. to 251b. persquare inch. At some 
parts of the line the “‘ shield” is being used without com- 
pressed air, and at West Scotland-street compressed air 
is being used to dry the sand without the use of a shield 
or subsequent lining of the tunnel with plates. Portions of 
the street are lifted, and the upper layer of dry sand 
shaped to an arch, concrete is laid on this to good thick- 
ness, and the street restored. The wet sand underneath 
is then sufficiently dried by air pressure to enable 
it to be got out with the spade, and the under part 
of the tunnel completed with brick in cement. In 
some few places where the traffic is slight, the streets are 
being opened in considerable lengths at a time. The 
tunnels are then built with concrete inverts and arches, 
and brick side walls, and the surface restored. At the 
present time rather less than half the entire length of 
line is completed, but the works are now being pushed 
forward so vigorously that it is considered certain that 
both tunnels and all the stations will be completed before 
the end of 1894. 

Cable haulage has been decided upon as the motive 
power of the system, and the hauling engines will all be 
located at Govan, where also the pneumatic water lifting 
apparatus for draining the tunnels will be placed. The 
details of the machinery are not yet fixed, but it is 
probable that four winding engines of about 300-horse 
power each will be employed. Lang’s patent cables 
weighing 15 lb. to the fathom will be used, the dead load due 
to their weight amounting to 64 tons. The cables will 
run at a speed of about 14 miles a hour, and 
this is expected to give a train speed of 10 to 12 
miles per hour, including stoppages. The gauge of the 
rails will be the common 4ft. 8}in., and each train will 
consist of two cars, capable of holding sixty people each. 
The fare has been fixed at 1d. for any distance, and as there 
will practically be no waiting for trains, the subway 
should be well patronised. 

The Glasgow Harbour tunnel, for cross-river traftic at 
Finnieston, is also being built by a private company, 
Messrs. Simpson and Wilson being the engineers. Powers 
were obtained in 1889, and it may be mentioned that 
before the passing of the Bill authorising its construction 
the District Subway Company had met with such power- 
ful opposition from the Clyde Trust that their project 
had to be abandoned. When, however, the Harbour 
Tunnel Company applied for powers, the need for 
improved cross-river communication was so clamant, and 
the Trust, moreover, so dead against any plan for bridg- 
ing the river below Jamaica-street, that they had no 
option but to acquiesce in the tunnel scheme. This 
paved the way for the Subway Company, which got its 
Bill passed in the following year. The harbour tunnel 
consists of three separate subways 16ft. to 18ft. in 
diameter, the passage in the centre, which rises towards 
the ends by easy gradients, being intended for pedestrian 
traffic, and those to the west and east of it for vehicles 
going north and south respectively. Entrance to the 
tunnels is obtained from two shafts 75ft. deep and 80ft. 
in diameter, placed one on each side of the river, and 
800ft. apart centre to centre. The river is 408ft. wide, 
so that the shafts are well clear of the traffic on the 
quays. The shaft on the north side is placed near the 
foot of Finnieston-street, on ground formerly occupied by 
Messrs. Tod and MacGregor’s shipbuilding yard, and that 
on the other side immediately behind Mavisbank Quay. 
All the tunnels have been driven from the south side of the 
river, and for about one third of the distance through 
impervious clay, which has been lined with brick. The 
remainder of the distance has been tunnelled with shields 
and compressed air, the subways being lined with strong 
cast iron segment plates, firmly bolted together and 
grouted up behind with liquid cement forced through 
openings in the plates by an air pressure of 40 Ib. to the 
square inch. All the work is now in a very forward 
state, only a short portion of the centre tunnel being 
unfinished, and it is confidently Bae mr that the whole 
will be completed and open for traffic before the close of 
the present year. Access to the inclines of the passenger 
tunnel will be obtained by a series of stairs, and the 
raising and lowering of the vehicular traffic will be effected 
by six Otis hydraulic elevators, made by the Otis 
Elevator Company, placed in each shaft. The elevators 
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THE CHICAGO EXHIBITION—TRACTION ENGINE 


MESSRS, GAAER, SCOTT, AND CO., ENGINEERS, INDIANA 


(For description see page 235) 











are capable of lifting loads of ten tons at a speed of 4ft. 
per second, and as three lifts will be constantly drawing 
up and three letting down traffic at each end of the 
tunnel, the up and down conveyance should cause little 
delay. The entire cost of the work, including the elevator 
plant, will be £135,000. The Harbour tunnel has been 
practically completed with scarcely a visible sign of its 
progress. With the Central Railway and the District 
Subway it has been far otherwise, and though these works 
must ultimately prove highly beneficial, it may safely 
be asserted that, if the ratepayers could have foreseen the 
discomfort and inconvenience to be caused by their pro- 
secution, the Bills authorising these undertakings would 
be still things of the future. 








100-TON TESTING MACHINE FOR SYDNEY 
UNIVERSITY. 


Our engravings show a testing machine of unusual capacity 
made by the above engineers to meet the requirements of 
Prof. W. H. Warren, of the University of Sydney. The 
machine will take in a beam of timber or a riveted girder, 
rolled joist, or cast iron beam, up to dimensions of 3ft. deep 
and 20in. wide, and will test it up to 109 tons load between 
supports 15ft. apart. The testing to desiruction of such a 
beam is only an operation of a few minutes, and contrasts 
strikingly with the laborious and costly methods sometimes 
adopted of loading weight in bulk upon experimented beams. 
The machine will also take in a pillar 10ft. high to test with 
pressure, or a bar 10ft. long to test ir. extension. It will test 
a piece in double shear up to 2in. diameter, and in torsion up 
to 2hin. diameter. All the straining operations of the machine 
are actuated by hydraulic pressure from an accumulator and 
tere. supplied with the machine. ‘Che loads applied by the 

ydraulic gear are measured by a self-balanced lever and dead- 
weight of two tons. The lever is fitted with Wicksteed’s 
— alternative fulcra, and the scale reads to the second 

ecimal place of tons on one fulcrum up to 100 tons, and to 
the third decimal place, or about 2} 1b., on the other fulcrum 
up to 50 tons. There is a Wicksteed’s patent autographic 
recorder, which may be just seen with its pulleys behind the 
pillars of the machine, page 242, for making stress and strain 
diagrams of the different tests. 

When the machine is erected at its destination, the top of 
the riveted girder which forms part of the machine will be 
level with the main floor of the laboratory. The extension 
of the machine downwards stands ina basement storey below 
the main floor, It will be observed that the position in which 
atest beam would be placed for bending is parallel to the 
steelyard of the machine, and by this arrangement Professor 
Warren has secured the means of testing an exceptionally 
large beam without requiring more space in the laboratory 
than is occupied by the machine itself. Professor A. B. W. 

ennedy, Westminster, has acted as consulting engineer on 
behalf of the University for the construction of this machine. 





The diagram shows a section through the main floor of the | the load fulcrum of the steelyard. Thus longituflinal forces, 
laboratory with the machine in position. Ais a compound | similarly to the transverse forces, are balanced and measured 
girder being experimented on. It hangs in the stirrup B | py the position of the poise on the steelyard. As the poise 
from the load fulcrum of the steelyard. The inverted rams | weighs two tons its deadweight is multiplied fifty-fold by the 
C C put bending pressure on the ends, and the total trans- | weight and leverage of the steel yard, to measure 100 tons 
verse forces are balanced by the adjustment of the poise D | forces on the test specimens. 
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100-TON TESTING MACHINE—SYDNEY UNIVERSITY 


| 
: F : . THE Nicaracua Caxat.—The appointment of a receiver 
upon the steelyard. When the bending stirrup B is removed, a aes ” . Sa lt 

the crosshead E can be traversed by its two side screws, up Tes vem 0th v —~ Pe cn neding £000 bog 
re Ace sy fanart ae. aa = — voces on the canal works, the company was, according to the Times, 
t up ng r pecimens., , unable to meet a draft for about £800 from Greytown. It was 
pression, the inverted ram F exerts the forces which passes | unable to borrow money on the bonds and stock of the canal coms 

through the specimen to the shackle G, which hangs from | pany which it holds, and the stoppage was thus unavoidable, 
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AMERICAN TRACTION ENGINES AT THE |10d slides by means of a block in a link, one end of 


CHICAGO EXHIBITION. 
(From our Special Commissioner.) stroke of the valve, which is at right angles to that of the 
The Hubar Manufacturing Company, Marion, Ohio, | excentric rod. The gear is one of the earliest forms of 
exhibit the engine illustrated in Fig. 17. This engine | radial valve gear. The exhaust orifice is variable, as 
is fitted with a return flue boiler with water-lined | shown in Fig. 21. By opening the globe valve, the 
smoke - box, Figs. 18 and 19. The steam coming exhaust steam escapes through a larger area, and so | 
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“ Encineee” 


HJBER MANUFACTURING COMPANY 


from the dome passes through the superheater,| decreases back pressure. The driving wheels are 56in. 
shown in the cross section, Fig. 19; it is taken| in diameter, and have a l4in. steel tire. The wheel 
from the top of the dome, passes down the central | revolves on trunnions, the axle being fixed, and the 
springs are between the trunnions and axle, as seen in 
| Figs. 22 and 28, so that they do not interfere at all with 
|the driving gear. The 
| large gear wheels on the 
| drivers are not rigidly 
attached to them, but 
| have intervening springs 
which enable the load to 
be put on gently. The 
compensating gear is 
similar to that of the 
engine last described, 
consisting of two spur 
wheels connected by two 


| claimed that, with this engine, want of alignment due tc 
unequal expansion of the boiler does not take place and 
that the bearings do not get hot through conduction ‘ton 
the boiler, as is the case with the usual type. . 
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| slid | acts as a friction clutch. The cog-wheel 
which is movable by the reversing lever, and which, | drivers have open teeth, forming a measties lg . 


therefore, can be set at different inclinations to the | 
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THE HUBER DOUBLE EXHAUST NOZZLE 


The Birdsall Co.'s engine offers one or two novel points 
The traction wheels, as seen in Fig. 28, have open kines 
which are supposed to relieve the resistance in front of 
the wheel when going over sandy soil. It does not appear 
why a continuous full face of the same total width and 
correspondingly narrower dimensions over outside edges, 
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THE HUBER TRACTION ENGINE WHEELS 


while giving the same bearing surface, should cause any 
greater resistance than this open form on any sort of soil. 
The wheels are built up of wrought and malleable iron. 
The engine has one cylinder —_ by 9in., developing 
about 12-horse power at 280 revolutions. The valve gear 
is of the Woolf type. The front axle is fastened to tne 
front end of the boiler, and is parallel to the rear axle. 





spur pinions. There is, 

| however, a special device 
locking the spur wheels 
together when desired, as, 
for instance, when one 
wheel gets in a soft place 
in the road. The device 
consists of a foot lever 
driving a collar over 
against lugs on two of 
the pinions, and thus 
preventing them revolv- 
ing. The clutch on this 
engine is a positive one, 
by means of pins passing 
through a fixed pulley on 
| the crank shaft and through the driving pinion, as shown 
| in Figs. 24 and 25. 

An engine of quite different type to those previously 
described is the exhibit of the Westinghouse Company, 
Schenectady, N.Y. This engine has a vertical boiler and 

SECTION OF THE HUBER BOILER | horizontal engine, and is illustrated in Fig. 26. The 
pipe shown, and back again outside it, and thence to the boiler, Fig. 27, has a large central fire-box through 
engine. The pipes are protected in the fire-box by a/ which pass horizontal rows of water tubes, alternate 
heavy casting, which also forms a support for the ends of | rows being at right angles to one another. The boiler 
is jacketed with the waste 
gases, which are deflected 
downward by the spark 
arrester, as shown by the 
arrows in the drawing. The 
exhaust nozzle is below the 
spark arrester. The engine 
is only attached to the boiler 
at the cylinder head. Itisa 
high-speed engine with 8in. 
stroke, and has a piston slide 
valve, admitting steam by its 
inner edges. The valve 
motion is of the Stephenson 
type, the link of which is 
solid, and is suspended from 
its centre. The power is 
transmitted from the crank 
shaft to the driving gear by 
a belt, with V-shaped leather 
blocks at short distances, as 
the grates. The valve is a plain slide valve driven by , seen in Fig. 26, running over pulleys with V grooves. 
one excentric, and fitted with the Woolf reversing gear.| The distance apart of the pulleys can be altered 
In this gear— see Fig. 2-—the end of the short excentric | while running as the work requires, and this also 











THE HUBER REVERSING GEAR 











Sop OM NA RA Lf 





THE HUSER TRACTION ENCINE BOILER 


It is rigid in the direction of travel. The wheel journals 
are mounted on hinges at its ends, and can swing in a 
horizontal plane ; they have lever arms which are con- 
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HUBER CLUTCH GEAR 


nected by a rod so that the journals swing together. One 
of the lever arms is provided with a segmental worm gear, 
which is operated by a worm on the steering shaft. Thus 
both wheels turn together, while the axle remains 
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THE WESTINGHOUSE 
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TRACTION ENGINE 








unmoved, as shown in the drawing, Fig. 28. An injector | straw burning is of the marine return flue type. The | 


is used for feeding the boiler. 





| steering gear is of the usual type, with chains attached to 


Fig. 28. 








BIRDSALL COMPANY 


Gaar, Scott, and Co., of Richmond, Indiana, exhibit a | the front swivel axle; the chain is wound round a corru- 
traction engine, Fig. 29, page 233, in which the cylinder is | gated roll, which prevents side slipping and keeps it taut. 
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AULTMAN AND TAYLOR COMPANY 


placed behind the crank shaft instead of in the relative posi- | The traction wheels are solid the face and cleats being 
tion always used on the locomotive. The boiler as used for | chilled. 


An engine built by the Aultman and Taylor Machi- 
nery Company, of Mansfield, Ohio, differs from the 
others in the manner in which the power is transmitted 
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THE HUBER DRIVING CLUTCH 


from the crank shaft to the rear driving wheels. In this 
engine the driving is by means of an inclined shaft— 
Fig. 30—with bevel wheels at its ends gearing with others 

















FIC.27 
WESTINGHOUSE BOILER 


on the crank and driving shafts respectively. That on 
the crank shaft, though rotating with the shaft, is free to 
slide along it, and so is used to throw the traction gear in 
or out. 








THE DovuGLas Fotpine Boat.—Mr. C. W. Douglas, late brigade 
surgeon in the British Army, exhibited a folding boat at the 
Columbian Exhibition at Chicago, which was highly commended 
by some of the best judges in such matters. Confessedly, this 
boat starts on the same idea as the Berthon boat; in fact, the 
gunwale, hinged at bow and stern, is on the Berthon pattern. It 
differs from the latter in the fact that, instead of having longi- 
tudinal opening ribs, it is held open and in shape by short, slightly- 
bent ribs laid inside the canvas, pressing at one end against the 
gunwale and at the other against the keel. Thin strips of hard 
wood are also laid along the seams for part of their length to 
protect them from friction. The advantages claimed are, that 
while it escapes the fraying along the folded joints that is said to 
be very common in Berthon boats, it is much lighter and stronger. 
It is made of single thickness—not double, as is common in the 
Berthon boat—but air chambers are recommended in the ends for 
salt-water cruising. Mr. Douglas contemplates a great extension 
of the use of canvas boats. He has himself taken long cruises, on 
one occasion as far as 220 miles down the South Saskatchewan, 
from Swift’s Current to Clark’s Crossing; and also a cruise from 
New York, along Long Island Sound, up the bay of Naragansett 
to Providence, across Buzzards Bay, up the river Monument, across 
Cape Cod, and on to Boston. He has known boats last for seven 
or eight years in frequent use. We have always wished well to 
the Berthon boat, but that should not prevent us from recording 
the undoubted favour with which officers who knew the latter 
regarded the Douglas boat. The respective merits of such boats 
should be settled by trial. One thing is certain, that so long as~ 
our large ships constantly run without boat accommodation suffi- 
cient for the passengers, there is a pressing demand for a good 
canvas boat. 


H.M.S. Resotution.—On Thursday, the 3lst ult., the Resolu- 
tion, first-class battleship of the Royal Sovereign class, built and 
engined by Messrs. Palmer and Co., Jarrow, left Spithead for a 
contractors’ four hours full-power modified forced draught trial. 
The engines are to develope a mean of 11,000 horses under 
modified draught. The ship was under the command of Captain 
Burnell, and the officers who superintended the steam trial were 
Mr. Butler, from the Admiralty, Chief Inspector of Machinery 
Wootton, and Fleet Engineer Colquhoun, of the Portsmouth 
Steam Reserve; Mr. Rabbidge, dockyard engineer; and Messrs. 
Dugdale and Reed, who represented the engineering and 
shipwright departments of the contractors’ firm. There 
was a light wind throughout the day, with a_ perfectly 
smooth sea. The draught was 23ft. 10in. forward and 25ft. 8in. 
aft, the mean 24ft. Sin., or 3ft. 10in. less than designed load 
draught. The engines are similar to those of the other vessels of 
the Sovereign class. The screws are of the modified Griffith’s 
type, 17ft. diameter, and a mean pitch of 18ft. 9in. The following 
figures were obtained :—Steam in boilers, 148°8 lb.; vacuum, 27°84 ; 
revolutions, 103-2 starboard and 103°8 port ; mean pressures, high 
52°37 and 52°73, intermediate 26:06 and 26°35, low 12°51 and 
12°35 ; indicated horse-power, high 1749 and 1773, intermediate 
1895 and 1928, low 2024 and 2010; total indicated horse-power, 
5668 starboard and 5711 port. The collective indicated horse- 
power was consequently 11,379, or 379-horse power beyond the con- 
tract ; coal—Harris’s deep sea navigation—-2‘4lb. per indicated 
horse-power per hour; air pressure in the stokeholds equal to 
‘63in., or only a trifle in excess of the average used for natural 
draught. The mean speed realised during the four hours, as 
measured by Cherub log, was 17°92, the estimated speed under sea- 
going conditions being 17°5 knots. The engines were afterwards 
tested for stopping and starting, with the following results :— 
From full speed ahead to stop, 7#sec.; full speed astern, 
6$sec.; full speed astern to full speed ahead, 7$sec.; and also 
under various conditions of cut-off. The trial was considered 





satisfactory in every respect. 
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LEAD PENCILS. 


ALL engineers use black lead pencils, yet very few 
know precisely how they are made. They take them as 
a matter of course, and so long as they are good they 
care very little about where they come from or the 
manner of their production; and yet the manufacture of 
black lead—plumbago—pencils involves the use of 
ingenious if’simple machinery, and presents many points 
of much interest. A short description of the provess~as 
carried on in Cumberland in the present day will not be 
out of place in”our pages. 

When the first black lead pencil was made is unknown. 
That is asecret locked up in the treasure house of history. 
In a book on fossils by one Conrad Gesner, of Zurich, 
written in the year 1565, reference is made to an article 
bearing strong resemblance to a black lead pencil. About 
this date was discovered the famous Cumberland “lead” 
mine at Borrowdale, and in all probability Conrad 
Gesner referred to one of the first specimens made in that 
district. It has been asserted that a manuscript of the 
thirteenth century by Theophilus shows signs of having 
been ruled with black lead, but as the fact is not well 
established we may accept the date of Gesner’s book as 
the probable birth time of pencils. 

It is said that plumbago was first found on the roads 
in Cumberland. The curious black stuff that made marks 
so easily attracted attention. It was searched for and 
found in stones used for making fences Cumberland 
fashion at the roadside. Then inquiry was pushed 
further, and finally the Borrowdale mine was opened. 
The discovery of the mine was a source of con- 
siderable wealth to the owners, as the plumbago 
was found in such a pure state and in such large 
pieces, that it had merely to be cut into long narrow 
bars by means of fine saws and be immediately mounted 
in wooden cases. The loss, of course, was exceedingly 
great, and as small specimens were practically useless, 
the surface lead was rapidly exhausted. The mine was 
pushed further, and certain curious restrictions were put 
on its working. Once a year it was opened for a short 
time, and as much taken out as would suffice to meet the 
demand. But these restrictions were useless ; plumbago 
was found elsewhere, and it can now be imported from 
Ceylon and sold for less money than the Borrowdale lead 
costs. Indeed, it is doubtful if more than an insignificant 
quantity exists in Borrowdale. Next, as it had become 
evident that there was a great demand for lead pencils, 
both on the Continent and in England, inventors sought to 
discover a means of solidifying the waste powder into lumps 
from which the bars could be cut. To Mr. Brockedon in 
England, and M. Conté in France, are due the honour 
of the discovery of the two methods which obtained. M. 
Conté’s system is still in use, and indeed very soon after 
its publication superseded the English system. 

Mr. Brockedon having reduced the waste plumbago to 
a very fine powder, tried to conglomerate it into a solid 
homogeneous block by great pressure. All his attempts 
were frustrated by the breakdown of the machines under 
the required pressure. The air in the powder pre- 
vented cohesion. He then hit on the idea of con- 
ducting the same operation in vacuo. As it was found 
impossible to introduce the compressing machinery under 
the bell of the air pump, he adopted the following ingenious 
method :—The powdered graphite was formed into a cake 
under a moderate pressure; over its entire surface was 
then glued thin paper; in one side was pierced a small 
hole. The block was then introduced into the exhausting 
chamber, and all theair and moisture removed. Whilst still 
in the vacuum the small hole was covered by an adhesive 
wafer. The block was withdrawn and subjected toa regu- 
lated pressure, and an artificial block of graphite was pro- 
duced. A number of these blocks were then glued to a thin 
board. Thelargerblockthusformed wascutintothin sheets, 
which were passed to the “fitter.” This operative had 
before him a number of grooved slips of cedar or juniper 
wood, prepared to form the body of the pencil. Into the 
groove he inserted the edge of one of the thin graphite 
sheets, which he then snapped off level with the surface, 
leaving a strip of lead in the groove. Another operative 
glued the other portion of the pencil to the first piece, 
thus completely encasing the lead. In succeeding“opera- 
tions the pencil was rounded and polished. 

The method devised by M. Conté in 1795 of utilising 
the waste plumbago obtains, as we have said, in the 
present day. The principle in brief is to mix intimately 
with the finely-powdered mineral a certain proportion of 
a pure clay, or clay containing the smallest proportion of 
calcareous or siliceous matter, which acts as binding and 
gives aggregation and solidity to the powder. The same 
system is employed for the formation of coloured 
crayons, as well as for black lead pencils. M. Conté pre- 
pared; the :clay on a gravitation principle. The clay 
coming from the pits was stirred for some time in a large 
quantity of water. It was then allowed to settle, and 
the supernatant milky liquid was drawn off by a syphon 
from near the clay surface into another vessel. This 
milky fluid was again allowed to settle and again the 
liquid drawn off, till a very:fine clay only was deposited 
from the final drawing. This was then intimately 
mixed with a certain proportion of purified and calcined 
plumbago, on the quantity of clay depending the hardness 
of the pencil. M. Conté obtained admirable results with 
as much as three parts of clay to two of plumbago; a 
fine paste was thus produced. So far this system is used 
in the present time; the manufacture of the pencils 
proper has been considerably modified. Before describing 
it we will, however, roughly sketch the old French 
method. The paste was now rubbed into grooves in a 
hoard, which was then covered by a flat board screwed 
firmly to the first, and the whole put aside to dry. This 
it did slowly, as only the ends of the sticks were exposed ; 
but as they dried they shrunk, and allowed the air to 
reach the interior parts. When they were completely dry, 
the leads shook easily out of the grooves. They were 
then subjected to a very high heat, and afterwards were 
ready for insertion in their wooden cases. By these two 


methods square leads only could be manufactured; but 
by employing round holes pierced in a metal block, 
through which the paste was pushed, instead of grooves in 
wood, M. Conté constructed round leads. 

Not far from the Keswick railway station is situated the 
Greta Pencil Works of Messrs. Banks and Co. The river 
Greta passing under it supplies the building at once with 
aname and motive power. Two 12ft. breast water-wheels, 
set at right angles to each other in the basement, drive the 
shafting by means of spur gearing. The establishment 
is not a large one—not more than about fifty hands 
finding employment there; amongst these are several 
women. It was established in 1832, and at that time 
was able to procure lead from the mines in the district. 
They are now unfortunately nearly exhausted, and 
plumbago has, as we have said, to be imported from 
Ceylon. 

The first process, conducted in the lower part of the 
building, is to grind the material between French burrs ; 
for fine leads this operation has to be continued from 
three to four weeks, the paste—water is employed— 
being returned over and over again, till it is judged to be 
of a sufficiently fine and even texture. The stones have 
to be frequently redressed, as the surfaces become highly 
polished. 

The paste thus prepared is then dried in pans in an 
oven beside a coke fire for about twenty-four hours. It 
is then broken into small pieces and passed between 
steel rollers, which reduceit again to an even consistency. 
Afterwards it is mixed with carefully prepared clay, on 
the proportion of the constituents depending the hardness 
of the finished lead. Thence the paste is passed into a 
small vertical cylinder, in the bottom of which is screwed 
a plug having pierced through it a hole of the diameter 
or section of the desired leads. A piston, actuated by a 
powerful multiplying gear and screw, is caused to 
descend, and presses the paste in a long string through 
the small orifice at the bottom of the cylinder. 
An operative breaks off lengths of about 2ft. of this in 
his fingers, and arranges them in grooves in a 
horizontal board. If the finished leads are destined for 
use in pencil cases, the strings thus placed are cut off into 
the requisite lengths with a knife, on a board on which 
the different lengths are indicated by scratches. The 
leads are then allowed to dry naturally for some time, 
afterwards they are roasted for a short period in the oven, 
and finally, packed on end in iron cases, are subjected toa 
very high temperature in a furnace. The leads for 
pencil cases are then put, a number at a time, into a 
‘* wobbling” tray, where they become highly polished by 
rubbing against each other. They have then only to be 
packed. The leads to be mounted in wood omitting this 
polishing operation pass to another department, where the 
operatives place them in grooves in slips of cedar wood. 
The wood being well glued first, then the leads, which are 
taken in small bundles between the thumb and fingers, 
and dipped first one end and then the other in boiling 
glue, the surplus of the mucilage being rubbed off with 
the other hand, are laid in place, and a similar grooved 
or flat slip of cedar—depending on the section of the lead, 
as will be explained later—is placed on the first. These 
slips are then clamped, a number at a time, in iron 
frames, and placed aside to dry. 

We must now look back at the manufacture of the 
groovedslips. The cedar is reduced by circular saws from 
the balks in which it is received into small pieces of 
short length, and presenting a section sufficient to make 
twenty-four complete pencils of the ordinary size; six 
pencils to be cut out of the width. These blocks are 
again cut into thin slips by a circular saw. On one side 
of each slip along its whole length is cut by small circular 
saw & narrow groove at a certain distance from one edge ; 
this groove serves as a guide through succeeding opera- 
tions. The opposite side is then planed by a rotating 
cutter, and six grooves cut down its length by saws. If 
the case is for square leads, the grooves thus cut are of 
square section ; if for round leads, of semi-circular section. 
These are the slips that then pass to the glueing-up room, 
and for the square leads are covered by thinner slips, and 
for the round by a similar grooved piece. 

When the glue has thoroughly set the slips pass to 
the rounding machine. This machine is of very simple 
construction. The tool consists of two semi-circular pie2es 
of steel, in diameter perhaps 4in., which are set excen- 
trically on a spindle rotating at a high speed. The 
accompanying sketch will give an idea of the tool. Ir 
the periphery of these pieces are formed grooves, present- 
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ing half the circumference of a pencil section. The 
operation is evident. The slips, fed one after another 
along a steel table under the tool, are first corrugated on 
one side; the operation being repeated on the other side 
six circular sticks are produced at once. The succeeding 
operations are then cutting to length, sand-papering, and 
polishing, which are done by hand, four or five pencils 
being in treatment at a time, stamping the maker’s 
name, &c. When this is. to be done in gold, a woman 





rubs some bronze powder with a brush over the part to 


— 
—————————— 


a screw is then ca; 
descend on the pencil and impresses the “> they - 


be stamped, a die actuated by 
of small gas jets on each side of the machine slightly 
warm the die, which melts the varnish and causes thy 
=— adhere ; the waste powder is rubbed off with a 
cloth. 

Oncommon pencils—joiners’, &c.—where the name is not 
gilt, an apparatus is used which performs the Operation 
instantaneously. It consists merely of two small wheels 
one above the other in the same plane. The lower one "f 
grooved to guide the pencil, and rotates. Around a por. 
tion of the periphery of the upper one are cut the letters 
to be stamped. On the spindle of this one is a small 
crank, which, in connection with a spring and cord 
always pulls the disc back to its starting position. 4 
spring also presses the upper wheel towards the lower 
but not to touch it. The pencil end being inserted 
between the two, the pencil is at once snapped in 
stamped, and ejected into a drawer placed to receive it, * 

Since the supply of Cumberland lead has failed it has 
become exceedingly difficult to make small establishments 
in this district pay, especially when they have to face 
not only an internal competition, but a foreign also, from 
such houses as Johann Faber’s, of Nuremburg. This 
famous house was established in 1761. In 1885, we 
believe we are right in saying, there were engaged directly 
and indirectly in that business on the Continent 5,000 
persons, turning out pencils at the rate of 250 millions 
annually, a quantity worth about £400,000. 

It may be interesting to know that all the waste from 
the Keswick establishment is sent to Aberdeen, where it 
is employed in the manufacture of rough felt. This 
watte consists not only of outer shavings and sawdust, 
but of pieces of pencils which are rejected as being 
unsound on account of knots and defects in the wood. 
The felt is used principally for laying under carpets, the 
pleasant smell of the cedar rendering the felt popular. 








LETTERS TO THE EDITOR. 
(We do not hold owrselves ron at gal the opinions of our 





CARNOT’S FUNCTION. 

Sir,—M. Clapeyron, in bis analysis of Carnot’s reasoning, starts 
with ‘‘theorems to which this new method of reasoning has 
conducted.” The first being, ‘‘ When a gas without change of 
temperature passes from a determinate volume and pressure to 
another volume and pressure equally determined, the quantity of 
caloric absorbed or lost is always the same, whatever be the nature 
of the gas subjected to experiment.” 

Last week Mr. Donaldson advanced a claim: ‘‘I have demon- 
strated that the spetitic heat of all substances which obey the law 
of Boyle and Marriott is independent of the temperature.” We 
have now to recognise that the quantity of caloric to maintain 
temperature constant in the first statement is the specific heat of 
the second; and ‘‘a gas of any nature” of the first is the ‘al 
substances which obey the law of Boyle and Marriott” of the 
second. The question then arises, How does it happen—reasoning 
by what is denounced as an utter absurdity—M. Carnot, seventy 
years ago, arrived at precisely the same result as Mr. Donaldson 
now ? 

Mr. Donaldson, quite correctly, has quoted two equations:— 


E=CQ(T - ¢), and C= - Had he been a Board-school boy, 


I would have talked to him, like a father, if he had ventured to 


write down anything other than: Therefore E = JQ Ie ‘ But 
being a Cambridge graduate, Mr. Donaldson’s deduction is: 
g=us(T_9, 
my invited opinion as to which is that they are precisely alike, if 
we assume MJ = Q. We have merely a little waste of space, and 
some slipshod physics and algebra. Agel ee 
I notice another correspondent, ‘‘ T, W.,” expresses his opinion 


that ~ is not Carnot’s function, but Rankine’s. 


deduction, E = CQ(T — t), was arrived at probably about the 
time Dr. Rankine was born. ‘‘C a function of the temperature, 
which is the same for al] the substances of Nature,” says Clapeyron. 
From some old experiments on various liquids and on sound, 
which were observed by Dr. Joule to be in agreement with the 


hypothesis that C = - it followed: E = JQ 1; t 


In the Philosophical ‘‘ Transactions” of the Royal Society for 
1852, at page 80, Lord Kelvin’s testimony is as follows:—‘‘ Mr. 
Joule had suggested to me in a letter, December 9th, 1848, as the 
expression of Mayer's —_- in terms of my ‘account of 
Carnot’s theory.’ Mr. nkine — Royal Society, Edinburgh, 
April 21st, 1851—has arrived at a formula agreeing with it—with 
the exception of a small constant term in the denominator, which, 
as its value is unknown, but probably small, he neglects in the 
actual use of the formula— . . . And he thus establishes Carnot's 
law as a consequence of the equations of the mutual conversion of 
heat and expansive power, which had been given in the first 
section of his paper on ‘The Mechanical Action of Heat,’ Feb- 
ruary 4th, 1850.” ’ . : 

I think it unnecessary to write further on this subject. I believe 
I have shown Carnot’s theory is not to be attacked with impunity. 
Some raatters may be found more fully noticed in a paper by me, 
‘‘On Some Points in the History and ig me of the Theory 
of Thermodynamics,” a a of Engineers 
and Shipbuilders in Scotland, January, . MANSEL. 

Giaaew, September 4th. ROBERT 


Carnot’s 


Sir,—In replying to Mt. Donaldson’s communication of the 
22nd August, Pain deal with it seriatim. \ ‘ 

I am, I see, accu of ‘‘misrepresentations ;” but I have 
only written one letter upon the above subject, for wild sur- 
mises as to what Carnot’s imaginary functions may be are not 
matters of any interest to me. Not more so, in fact, than are 
similar surmises as to whether heat is a substance, as to the 
strangled ether, or as to any other thermodynamical spirits that 
are many d above proof. These are fit subjects for Mr. 
Donaldson and for your correspondent ‘‘Gurgoyle.” They will be 
of use when directly or indirectly they show us how to save a 
decimal of an ounce of coal per horse-power per hour in any heat 
engine in use or likely to be used, and not before. 

ft the conclave of lords and professors were to meet together, as 
proposed in your leader of the 25th ult., it is almost certain that, 
even then, no such result would take place, and, furthermore, as 
you most truthfully state, they would probably not agree, and if 
they did people would not necessarily accept their dicta. __ 

In so far as the saving of fuel is concerned, statistics readily show 
that the professor is ordinarily a most useless individual, but he 
is, nevertheless, ever ready after the inventor has made a hit, to 
explain to the world generally the why and wherefore of the 
matter, ani gain ‘‘ kudos” thereby. : 

The ré.e of the ordinary professor cg to be to make engine 
trials with a pack of students, publish them in some scientific 





journal, and then leave the matter just where it was. When they 
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ionally good steam engine, is there ever a 
come nape — "ould be made to always come up to 
ermciency ? Not likely, and for the simple reason that even 
i il these years scarcely any notice is taken of the great in- 
se that the piston must have upon initial condensation. Here 
0 0 a mass of metal which must obviously have a temperature 
we prem nearer to that of the exhaust than to that of the 
— privees and yet this latter impinges directly upon it at the 
init ee ’ Small wonder is there why so much steam is con- 
very ou during admission, yet no one troubles much about the 
densed but we keep jacketing cylinders and cylinder covers, and 
ng parbarously exposed mass of metal, the piston, to work 
epee the necessity for exposing my so-called misrepre- 
tations has led Mr. Donaldson to reflect, and has opened his eyes 
to th fact ‘that the steam engine does not belong to that class of 
age to which conclusions, whether true or false, drawn 
_ the study of Carnot’s engine apply.” Surely, Sir, there must 
ro’ mething wrong in all this. Are we to think that a gentleman, 
— posing as one skilled in the science of thermodynamics, has 
es ist recently, and only through what he calls my misrepresen- 
os found out that the working of a steam engine is in scarcely 
manner akin to that of an elementary heat engine, such as 
Cornot’s, for instance? After this confession, I shall never be sur- 
dat anything Mr. Donaldson says. 


ge over some personal allusions to myself, I am next told 
that if I had read the correspondence relating to Carnot’s function 


: linary care, I should have known that Mr. Donaldson had 
wipere stated that, in accordance with Carnot’s theory, the 
efficiency is equal to Carnot’s function. 

Here are two quotations, word for word, from Mr. Donal dson's 
letter, published May 5th:—(1) “Since, in accordance with Carnot’s 
theory heat is a substance... . (2) Carnot’s function of the 
temperature is the true coefficient of efficiency of heat engines, if 
heat isa substance... . 

What, may I ask, is one to gather from these two statements ? 


Next, I am told that I agree with Maxwell and affirm that C = 1 
I have never in any letter made use of the expression C, but 
our correspondent and others ascribe to Carnot as many functions 
as now appertain to his descendant, the President of the French 
Republic. My exact words were, ‘‘ Any elementary heat engine 
having a range of temperatue of one degree, has for its efficiency 


the value + , T being the highest absolute temperature expressed 


in terms of those degrees which obtains in that engine.” This is 
easily seen to be a fact by making a true working diagram of 
Carnot’s cycle engine. I have before, in my letter published on 
the 24th March, shown it to be true as regards a perfectly working 
Ericsson air engine, and at the same time I showed by diagram, 
and by calculation, that it is not true when the expansion curve is 
an adiabatic one. 

I have used the symbol T for absolute temperatures merely 
because it was so put before me. The indiscriminate use of T and 
7 for absolute temperatures is most confusing. Use, as Rankine 
did, the Greek letter for absolute, and the English one for ordinary 
temperatures, and there need be no trouble at all. 

Next, it appears to Mr. Donaldson that I am upon the horns of 
a dilemma, use I remarked, ‘‘ Now Mr. Donaldson is pleased 
to say that the coefficient of efficiency of TH is only to be got 
when the operative substance is an explosion ;” but it seems to me 
as though Mr. Donaldson bas occupied those horns so a 
that there is now no room for me to impale myself, even if I wished. 

The statement I made, and which Mr. Donaldson refers to, occurs 
in the last paragraph of his letter of May 5th, and runs thus, word 
for word, ‘* When the function of the operative engine is to utilise 
as much as is possible of the intrinsic energy by the 
operative substance, the coefficient of efficiency is of course equal 


y 


to T . but this is the case only when the substance is an explo- 


sive.” ‘Is this not fair writ?” And where is my misrepresenta- 
tion! And now Mr. Donaldson impales himself upon more 
horns, for he gratuitously informs me that if I will read his letter 
of May 5th carefully I shall find that he has stated that the 
coefficient of efficiency of a heat engine, in which there is no loss 
by conduction or friction to be overcome, and in which the whole of 
the heat added to the operative substance is converted into work 
during isothermal expansion is necessarily unity. I cannot wade 
through Mr. Donaldson's raising up and letting down of a thermo- 
dynamical rat-tailed fetich again, but I am not surprised to hear 
that he said anything, after his confession about the steam engine. 
He is much too generous. I only claim a possible efficiency of 
71-72, with a perfect regenerator and perfect isothermal 
1 
expansion and compression, as shown in my letter of the 24th 
March. Of course I admit “‘ that the thermodynamic state of the 
operative substance at the close of the stage of isothermal expan- 
sion is the same as at the commencement.” Who would dream of 
doing otherwise? Such being the case, what does Mr. Donaldson 
do with the heat possessed by the operative substance after 
expansion has taken place if he does not impart it to a third body ? 
he throw it away? And how does your correspondent bring 
his expanded operative substance back again to the same pressure 
and ae that it had just before expansion began? It is 
beautiful the calm manner in which your correspondent ignores 
the return stroke of heat engines, nity for the coefficient of 
efficiency, and the specific heat of steam not less than the specific 
heat of water. O! shades of Regnault, Rankine, and Joule, would 
that you could appear once more upon this earth to see the great 
advance made by a “ fin-de-siécle” scientist far beyond the feeble 
ideas of your days. 
Then Mr. Donaldson expresses surprise that I maintain that the 


function 71—7? is not applicable to the determination of the 





efficiency of an explosive engine, and he remarks that unless he 
has totally misunderstood some parts of my letters, I several times 
made special reference to its suitability to this class of engine. If 
this is not a ‘‘misrepresentation” I do not know what is; and I 
challenge your correspondent to point out any portion of any letter 
of mine upon which such a meaning could be put. 

I know enough to know that I know little, but that little suffices 
to make me certain that I never made such an idiotic statement as 
that an explosion engine could attain the maximum efficiency of 
47 2, where 7, and T, are respectively the highest and lowest 

1 
temperatures between which that engine works; and Mr. Donald- 
son should read with understanding, and not make wild shots at 
people’s meaning. 

And now, Mr. Donaldson tells us that it can easily be proved 


that the ratio 71 — 72 is certainly the ratio of the work done by 
T 


1 

the explosive to its total intrinsic power, although it has nothing 

to do with Carnot’s function of the temperature. He seems to be 

making 7, the temperature of the exhaust, in which case Tia ta 
1 

The "17a referred to when 


1 
we talk about the maximum efficiency has for T, the lowest tempera- 
ture that the epee | fluid ever has. In an ordinary compression 
gas engine this would be the temperature just before compression. 
I again refer your correspondent to that letter of mine of March 
24th, and to which he could apparently make no reply. The 
adiabatic diagram therein may, perhaps, tend to somewhat clear 
away the mist that seems to envelope his brain with rd to 
xmodynamical subjects ; but in the meantime I would put this 
im :— 





is not necessarily a maximum. 


P 
obviously be much above 73, and the gross work done upon the 


admitted into a cylinder occupying the volume GD, then let its 
temperature be raised to, say, 7, = 47, at constant volume, when 
pz will become a= 4p; Next let it expand adiabatically to 

and 7), and be expelled. The then temperature 7, will 
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piston by the air is clearly the area ABCD, and is equal to 
130°3 (7; — 7.) foot-pounds. The heat required to raise the 
temperature from 7; to 7, at constant volume is 130°3 (7; — 73) foot- 
pounds, so that if the gross work done upon the piston could be 


utilised, the efficiency of the engine would be 2 = a3; but it 
cannot. i 


7. 
There is the return stroke to be made, necessitating a 
deduction of the area EBC D from ABCD, giving ABE for the 
effective work, The efficiency of the engine is therefore the area 
ABE divided by 130°3 (7, — 73) foot-pounds if no regenerator be 
employed, There is no 71 = 73 to be obtained in this case, or in 
any other where the expansion curve is adiabatic. The return 
stroke of an engine does not appear to enter into Mr. Donaldson’s 
heat engine calculations. 
An engine with a regenerator is suggested to your correspondent 
in en letter of August 18th, and I once more challenge Mr. 
Donaldson—or anyone, for that matter—to show me how that or 
any engine in which the temperature of the working fiuid is 
raised one jot or tittle by the source of heat can attain a maximum 











“3 , T, and 7; being respectively the highest and 


the lowest temperatures between which that engine works. If 
Mr. Donaldson cannot or will not work out this engine, I will; and 
Iam prepared to prove that no explosion engine he can think of 
can possibly attain the efficiency above mentioned. 

The makers and users of triple and —— expansion engines 
do not need to bother their heads about Mr. Donaldson’s low- 
—— ideas. They are far more likely to devise water-tube 

ilers and use pressures of perhaps 5001b. per square inch, and 
seek to reduce that tremendous condensation which undoubtedly 
does takes place upon piston faces, pace continental engineers. 
Did any one ever see saturated steam impinge upon a mass of metal 
many degrees cooler than itself without condensing? I imagine 
not. 

The last but not the least amusing statement of Mr. Donaldson’s 
that I need notice is—‘‘ By stating that heat must be received 
wholly at the highest, and rejected wholly at the lowest tem- 

rature, Mr. Bower has placed himself in the following dilemma. 

e must either maintain that heat can be interchanged between 
two substances of the same temperature, or that the physical 
—— of a given quantity of heat depend upon the temperature 

f the source of heat from which it is obtained.” Indeed! How 
strange it is that my dilemmas poten Se out to really ultimately 
mean a fresh impalement for Mr. Donaldson, simply because he 
does not appear to be gifted with a sense of perspicuity, in so far as 
thermodynamical questions are concerned. Why should not the 
temperature of the source of heat be higher than the highest tem- 
= of the working fluid, so that the latter may be kept at its 

ighest temperature while expanding! What, pray, has the tem- 
perature of the furnace todo with the internal working of the 
engine or with its efficiency, or with the efficiency of the flvid in 
that engine ? 

When Mr. Donaldson understands a little more about thermo- 
dynamics, he will see that the temperature of a furnace affects its 
efficiency only. The efficiency my the working fluid is affected 
by its working temperatures and by the manner in which it works, 
and has nothing whatsoever to do with the furnace. True it is 
that the efficiency of the whole arrangement is the efficiency of 
the furnace multiplied by the efficiency of the working fluid, and 
again by the efficiency of the machinery. A high temperature in 
the furnace may or may not mean a loss of heat, but this does not 
affect the working fluid in the engine. Furthermore, a regenerator 
can easily be applied to the furnace as well as to the engine, and 
there are plenty of them in daily use. 

Upon my word, I never did come across such a correspondent as 
Mr. Dossiteen for allowing his pen to run away with his head, and 
at this moment I do not believe that he has any idea of working 
out by diagram and calculation the heat balance-sheet of an 
engine, such as the one I have put before him in my letter. He 
has made a statement, an absurd one, and the onus remains with 
him to prove that an explosion engine of any kind whatsoever can 


-T . 
a2 -3, 7, and ts being respec- 
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efficiency of 
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have the maximum efficiency of 


tively the highest and lowest tem ratures of the fluid working in 
that engine. If he can do so, then some little credence may be 
oa in his writings upon thermodynamics, and none upon mine; 
ut he has yet to do it. 
Your correspondent ‘‘T. W.” seems to have got mixed over the 


meaning of ¢ in the expression i for the maximum efficiency 


—t is the lowest temperature, not the temperature of the exhaust. 
It is the temperature just before compression in an air or gas 
engine, for instance. How can the temperature when the exhaust 
valve opens have anything to do with the matter? In Ericsson’s 
engine the exhaust is the same as the initial temperature, so that 
its efficiency would be zero, according to ‘‘T. W.’s” idea. 

The ieedlgiion of his letter clearly shows that he does not under- 
stand his subject. There is no analogy between keeping up tem- 
perature during expansion, as a steam jacket may do, and such an 
abominably wasteful device as letting steam dribble through the 
admission valve. ‘‘T. W.” surely knows better than this. 

I would just make a few remarks on Mr. Donaldson’s first para- 
graph of his letter of September Ist. He talks about the change 
of my literary style, my persistent refusal to reply to straight- 
forward questions, the ‘utter absence of all argument, &c. &c. 
How can such accusations be applied to me when I have only 
written one letter upon the subject, and I should never have 
written that but for his most extraordinary statements as to the 
explosion engine ? 

urely the manner in which Mr. Donaldson saddles Carnot with 


the x at the commencement of his letter of May 5th is quite 


enough to pees anyone wading through the rest. Does he not 


see that — is a constant? Why does he dissect this constant, 


vs 
take part of it 7 and call it C? This is the only thing which has 


with reason been called Carnot’s function :— 
log.e T 

aT 8. 

and even this, though Carnot pointed out its existence, he failed 

for certain reasons to discover the exact form thereof, and why 


the poor man should be saddled with 1 


and 71. — 72 no one can 
T 


tell. ANTHONY S. Bower. 
St. Neots, Hunts, September 2nd. 





Srr,—I had not intended to trouble you further with correspon- 





Suppose a pound of air at pressure. p, and temperature 7; to be 





that a ]*t'e explanation is necessary. I am perfectly aware tha 
expatision and contraction of substances accompany increments or 
decrements of temperature, perhaps 
Donaldson. 
by the expansion or contraction of the molecules themselves. For 
instance, if a bar of iron be magnetised it will lengthen. 
presume, is caused by alteration in the position of the molecules, 
and not by their —— 

original position. In 
molecules by heat cause expansion until the agitation becomes so 
violent as to cause dissociation of the mass, when the substance 
assumes a gaseous state? Surely this is plain enough. 
state that it isso; I merely ask for reasons that it should not be 


pe more so than Mr. 
I do not, however, see that of necessity this is caused 


This, I 


Heat allows them to resume their 
the same way, does not the agitation of 


I do not 


so. 

As no experiment is possible with a perfectly adiabatic medium, 
experimental proof is impossible, but my contention was, that 
with a substance not absolutely cold, the molecules would be 
continually in a state of motion, the heat gradually disappearing 
until at an equal temperature with its surroundings. As to the 
misinterpretation of the use of the adiabatic medium, I see no 
possible grounds for Mr. Donaldson’s statement. 
of his letter fully bears out my previous contention, that diffusion 
takes place through the molecules of a gas being in a state of 
agitation continuously unless absolutely cold. 
sufficiently illustrate my meaning, I shall be pleased to write 
personally more fully to M 


The latter part 


If this does not 


r. Donaldson. . R. COWELL. 
32, Queen’s-terrace, Southampton, September 2nd. 





A PROBLEM IN RADIATION. 
Srtr,—Various discussions have taken place in THE ENGINEER on 
the subject of ‘“‘Radiancy.” Will you permit me to ask some 
authority —such, for example, as Dr. Lodge—for an explanation of 
the action of a burning-glass? It is a very simple affair, yet it 
seems to set a great thermodynamic law at defiance. : 
On a given area of glass fall radiant rays from the sun—heat 
rays—having a temperature of, say, 140 deg. Fah. All these are 
collected in a focus, and we have a temperature of perhaps 
2000 deg. Fah. How is this? The rise in temperature has not been 
derived from the glass lens. 
If we take a thousand iron nails and heat them to 140 deg., and 
then put them all together in one vessel, the temperature will only 
be the same as that of each of them, 140deg.—not 140,000 deg. 
Why should the grouping on one spot of a thousand rays, each at 
140 deg., produce a greatly exalted temperature ? 

The puzzle does not end here. It is a fundamental law of 
thermodynamics, that heat will not pass from a colder to a hotter 
body. But here we have a ray at 140 deg. posting to a focus where 
the temperature is 2000 deg. How is this ! 

I shall be very much obliged to any scientific correspondent who 
will tell me where I can find the solution of the puzzle, or who— 
better still—will solve it for me himself. J. TRIMBLE. 

Angust 5th. 





THE MOTIVE POWER OF SMALL VESSELS. 


Sir,—We have just noticed in your issue of August 25th two 
letters with reference to Roots’ oil motor as a motive power for 
small vessels, and it is somewhat remarkable that the advocates of 
this form of motor should differ so widely in their estimates of 
weight per indicated horse-power. But even taking the most 
favourable estimate, there is still a very considerable reduction of 
weight to be obtained by the use of steam instead of oil. We are 
prepared to guarantee one indicated horse-power per cwt. of 
machinery complete, in the smaller sizes, for a serviceable and 
practically useful engine fit for all kinds of general work ; and @ very 
considerable reduction from this weight in the case of machinery 
constructed for what is understood as ‘‘ high-speed work.” 

We think it will be a long time before this can be equalled by 
any other motive power, especially when it is borne in mind that 
this is obtained without any undue forcing of the machinery, and 
that the consumption of fuel would not exceed a cost of 3s. per 
10-horse power per day of twelve hours. 

Even supposing that oil motors have considerable merits, there 
is great difficulty in the storing of oil used for the motive power, 
and we know of no method by which this difficulty has been 
successfully got over. Everybody who has anything to do with 
either petroleum or naphtha in considerable quantities cannot help 
seeing the danger, apart from any inconvenience of having a large 
quantity on hand so as to be easily accessible. For commercial 
purposes the inability to overcome this difficulty may not be so 
important, but we do not know how it can possibly be arranged 
satisfactorily for either yachts or purely pleasure launches for such 
as river or ordinary launch work. 

Smpson, STRICKLAND AND Co. 

Dartmouth, S. Devon, September 5th. 





OIL ENGINES IN TRAM CARS. 


Srr,—In answer to “ Ferro Caril”— ENGINEER, page 219, Septem- 
ber 1st, 1893—I should imagine almost everything has been tried 
in the way of propelling tram cars by means of oil engines, except- 
ing the efficient machine. Anyway, due application of the proper 
principles has not yet been attempted in this country by the 
numerous tram companies to their various needs. Of course this 
statement does not imply that the fault lies entirely at the doors of 
tramway companies, but that they are rather inert bodies, much 
and heavily hampered in many unnecessary ways, besides absurd 
Board of Trade regulations, as in the case of Electric Light ». 
Gas Companies. ‘‘ F.C.” seems to be entirely misinformed, ‘ that 
the great obstacle arises from the difficulty of starting the var.” That 
temporary block was removed by many subsequent adaptations and 
devices, more or less intricate, perhaps, but nevertheless efficient, 
like that of Conolly in America, which has only one fault, viz., itis 
heavy on repairs. The real question to my mind, however, is not 
exactly the one that is uppermost with that of ‘‘ Ferro Caril.” No 
one has yet shown, theoretically or practically, how much better an 
oil engine that does not first convert the oil into a gas must be for 
work of this intermittent class, as against, say, a good gas engine 
suitable either for locomotives, trams, or marine work. Oil, how- 
ever cheap, is not unlikely with steam to find gas a formidable 
rival for engine work in the time not yet arrived. 

CaRBO-HYDROGEN. 

September 4th. 





FERRY BRIDGES. 


S1r,—There is in THE ENGINEER of September Ist a descriptive 
sketch of a ferry bridge connecting Portugalete and Los Arenas, 
Bilbao, taken from Le Genie Civil, which ferry bridge is said to be 
“‘due to the joint invention” of M. de Palacio, a distinguished 
Spanish architect, and M. Arnodin, a French engineer. 

Is it not more probable that the invention is due to Mr. Charles 
Smith, of Hartlepool, who on the 10th of April, 1873, read a paper 
before the Cleveland Institution of Engineers, entitled, ‘‘ Descrip- 
tion of a New High-level Bridge”? Isend a copy of the paper 
that it may bear its own evidence. Mr. Chas. Smith was principal 
manager at Messrs. Thos. Richardson and Sons’, Hartlepool, and, 

ou may remember, came to an untimely end by drowning on the 
ke of Geneva, Ancus MACPHERSON, 
Secretary, Cleveland Institution of Engineers. 

Middlesbrough, September 4th. 








Ow1ne to a disagreement between the Corporation of 


New Romsey and the gas company as to the price, the company 
has acowwes | all public lamps, and the town is now in darkness. 
On Wednesday night an attem 


t was made to light the — 
with candles, butit proved a failure. Tenders have been recei 





dence, but Mr. Donaldson so evidently misconstrues.my meaning, 


by the Corporation for an oil illumination. 
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MANCHESTER SHIP CANAL.—LATCHFORD 
DEVIATION RAILWAY. 

Tuis line, as our readers will remember, is constructed to 
carry the London and North-Western Railway over the ship 
canal at Latchford, just below the first set of locks on the 
canal, and practically half way up between Eastham and 
Salford. In our plan of June 2nd this point is marked K, 
and illustrations of the viaduct itself have already appeared 
in our pages. These deviations have been the great bone of 
contention recently between the canal company and the 
North-Western Railway Company, and the decision of the 
arbitrator published last week settled a real difficulty. 

The old lines practically formed the only bar to the early 
completion of the canal scheme, but the railway company 
taking a high hand and standing on the strict letter of their 
claim, would not allow the new lines to be used for pas- 
senger service, and the old lines finally closed until the 
amount of their claim had been paid into the bank by the 
canal company, pending the arbitrator’s award. 

However, this preliminary being met, the actual work of 
removing the old lines and points began at 3 a.m. on Sunday, 
July 9th, and at 7.30 p.m. on the same day passengers were 
being conveyed over the new lines, and the old track had been 
completely cut out. This applies, of course, not only to the 
junction at Thelwall, but also to that at the “‘down” end of 
the deviation at Warrington-Arpley. 

Our view on this page shows the breach made through the 
old lines at Latchford, and represenis six days’ work, or 
rather six days’ and six nights’ work, for the five Ruston and 
Proctor’s steam navvies got to work on Monday, July 10th, 
early in the morning, and have scarcely stopped since, except 
on Sundays. The finished cutting is clearly seen on the left, 
while on the right are still standing the old signals and gate- 
keeper’s cottage, marking the level road over the old track for 
years known as ‘‘ Rowson’s Crossing.”” The white gates are 
standing clear for cart traffic, and are across the old railway 
track. Electric light plant has been put down, and it is 
intended to push on with the excavation and dressing of the 


slopes by double gangs until everything is perfectly ready for 


the water. 








IRISH RAILWAY EXTENSION. 





A SERIES of extensions of Irish railways that have long | 
been needed are now drawing to completion, whilst others are | 


commencing. In the north, the Ardee branch of the Great 
Northern of Ireland has had some preliminary purchases of 
land completed; and in the far south-west, the Valentia line 
of the Great Southern and Western is expected to be opened 
out in the course of a few weeks, whilst another line of the 
same company bas also been inspected before opening. For 
some time the railways of Ireland have been moderately 
prosperous, and the prosperity is reflected in schemes for 
extension and for improvement. The capital expenditure of 
the companies has not of late been large—that of the Great 
Northern of Ireland for its past half-year was £33,007, and 
more than a third of this was spent in the interlocking of 
signals and the extension of the block telegraph, under the 
tegulation of Railways Act of four years ago. It is satis- 
factory to note that on the great Irish railway named the 


sum thus spent completes the work thus to be done, the 
main line and the whole of the branches having now the 
electric block signalling completed. The £30,000 above- 
named includes also about £12,700 additional spent on the 
lines and works open for traffic, a new station at Dundalk 
being the most costly work therein in the half-year. On the 
Ardee branch already spoken of some £500 only was spent as 


a beginning; and over £5000 were expended on working | 





stock. In the current half-year it is expected that the sums | 


to be spent on new capital account will amount to about 
£30,000—one-third of which will be on the Ardee branch, 
£15,000 on new works on lines open for traffic, and £5000 for 
additional working stock. Beyond that there is a very 
limited capital expenditure ; but as the traffic grows—and it 
shows a fair growth of late—it is to be expected that there 
must be further capital commitments. The new line in the 
south-west, that to Valentia, will open out a fresh district, 
and one, that from the Killarney district, will have some 
interest to tourists, not only for its scenery, but also for the 
mild Atlantic climate that it will bring nearer to the many 
visitors to the Irish lakes. Between twenty and thirty miles 
of line thus made, with the help of a grant from the British 
Exchequer, traverses the southern side of Dingle Bay, and 
the passes, the valleys, the mountains, and the lakes and 
rivers, give a good type of the scenery of the south-west ; 





of 1888 she struck a rock, and, wrapped in a sheet of troubled 
waters, with head resting on a huge barnacle-clad boulder, the 
Pacific pioneer steamer Beaver passed into history. Unsuccessful 
efforts were made to float the Beaver, and she remained on the 
rocks nearly four years. An attempt was made to take the Beaver 
to the World’s Fair, but was abandoned owing to her damaged 
condition and the cost of transportation. Messrs. McCain and 
Menzies, well-known contractors of Vancouver, B.C., purchased 
the vessel and obtained 975 lb. of old brass and copper, which will 
be made up into souvenir medals. The number will be limited, 
and each will be stamped with a number to prevent any po 
of counterfeiting. he timber has also been worked up into 
souvenir canes, &c. Built and equipped at a period when steam 
navigation was in its infancy, it is scarcely a wonder that there 
should be a call for souvenirs of the first steam vessel to plough 


| the broad Pacific. 


whilst Knightstown, on the little island off the coast of Kerry, | 


has a name that is memorable in electric telegraph fame. 
The Baltimore line has also its charms; and it will add to 
the volume of traffic something that is expected to be large, 
as far as the product of the sea is concerned. The State has 
done good service to Ireland in the aid it has given to the 
construction of these lines; and it might be worth while for 
the same help to be given to some of the schemes for opening 
out parts of England, where a thin ——* and a scanty 
trade at present, restrict travel and traffic. The Irish rail- 
ways are benefiting by cautious expenditure, and by the 
development of travel. 








have been made at the Admiralty :—Chief engineer: John H 
| Walton, to the Forte, to date September 4th. Engineers: James 
Barber (b), to the Active, Alfred H. Moysey, to the Hero, to date 
August 30th; H. R. Teed, to the Partridge, E. Edward, to the 
| Canada, and F. Jarvis, to the Terror, additional, to date 
September Ist. Assistant engineer: A. R. Grant, to the Rodney, 
to date September Ist. 

THE PIONEER STEAMER OF THE Paciric OcEAN.—Nearly three- 
score years have passed since the Hudson’s Bay Company’s steamer 
Beaver floated down the Thames. The Beaver was the first 
European steamer to round Cape Horn and was the pioneer 
| steamer of the Pacific Ocean, the passage from London to Astoria, 
| Oregon, consuming 163 days. The Beaver was 101ft. long, 20ft. 
| broad, and the depth was 11}ft., the tonnage being 109%. The 


TRIALS OF SHEAF-BINDING REAPERS.—An exhibition of binders 
at work took place under the auspices of the Highland and Agri- 
cultural Society at Niddrie Mains, near Edinburgh, recently. 
Eleven machines were tried, first in a tield of oats which was cut 
into plots of one acre each. In these circumstances it is peculiarly 
gratifying to be able to say that upon the whole the work of 
cutting and binding was done in a satisfactory manner—better 
cut, most probably, than it would have been by the ordinary 
reaper. Very little fault could be found with either the cutting 
or binding. Most of the machines had difficulty in separating the 
one sheaf from the other, on account of the rank tangled condition 
of the crop, yet even in this respect the majority of the machines did 
surprisingly good work, The crop could be cut onlyinone direction, 
and in most cases the work was slowly done, and afterwards, 
excepting the Johnson Harvester, in an adjacent tield of barley. 
A report of the society signed by} Messrs, Jonathan Middleton, 
G. R. Glendinning, A. S. Logan, J. T. 8. Paterson, James D. Park, 
says :—‘‘The crop of barley was not rank, but it was much laid 
and twisted. The quality of the work done here was throughout 
of the most satisfactory character, so nearly perfect indeed that the 
most fastidious farmer could find little fault with it. This great 
success with the barley is all the more noteworthy and gratifying 


| that, when examined by a large committee of experienced farmers 
| a fortnight ago, the crop on this field was so much laid and twisted 


that it was wae unlikely that any competitor would attempt to 
cut it either with a reaper or binder. It should be explained that 


| the Kearsley binder, having come late into the field, cut only about 


NAVAL ENGINEER APPOINTMENTS.—The following appointments | 


| boiler and the two side-lever engines of 35-horse power each were | 


| made by Boulton and Watt at their Birmingham works. The 
engines cost £4500 and weighed fifty-twotons. The vessel was built 
in the most substantial manner of live oak and 

| timbers being held together by copper bolts. The Beaver was 

| used as a fur trading vessel by the company, and on one of these 

trips coal was discovered on Vancouver Island. In 1849, 
ea J the gold excitement, many miners took 

' little black steamer. In steaming out of Burrard 


eenheart, the | 


half of its plot of oats, The following table shows the time taken 
to cut the acre of oats, the approximate draught gauged by the 
ordinary dynamometer, the width of cut where draught was taken, 
and the height of stubble when the draught was taken for each 
machine :— 

Time to 


Approxi iiaicadie 7 
cut one mate Avene —_ 
Machine. acreof average t ile. 
cut. stubble. 
oats, draught. : 
hrs. min, cwt. ft. in in. 

* Bisset .. a> Be See 2h 
SOMMGUB cc ce ce ee BOD wm we SH CS . 3 
M’Cormick Bindlochine.. 3 38 5} 4 2) .. 3t 

». Openend.. 2 39 64 S # . F 
Hornsby a? ee 54 3 114 3; 
Adriance .. .. 1 46 4} 4 94 3 
Kearsley (4 acre) ae | 5} 4 4 3} 
Samuelson.. .. 1 37 Se .. 4 Of 33 
Mercer.. .. .. 2 38 54 3 10 33 
Massey-Harris .. 1 49 5} 3 113 3} 
Wood .. .. 1 54 5h 4 4} 4} 


“'The plot on which the draught was tested was a trifle heavier at 
one side than at the other. The machines tried on the heavier 
side were the Hornsby, Massey-Harris, Wood, Bisset, M’Cormick 
—open end—and the Mercer. The draught of the Johnson 


ssage™ on this pe ‘ reas 
i let in the fall ' harvester is omitted on account of an accidént to the knife. 
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ONE LEG OF THE WEMBLEY PARK TOWER 

















Fig. 6—ONE} {OF THE FOUR GROUPS OF LEGS—AUGUST, 


WEMBLEY PARK TOWER. 


Ir will be news to many of our readers that the ’super- 
structure of this tower is now in hand, and has already 
reached the height of 62ft. More than three years ago 
architects were invited to send in competitive designs for a 
tower to be erected under the auspices of Sir Edward 
Watkin, on a site which would afterwards be selected by him. 
We published many of these projects, including one by Mr. 
A. D. Stewart, to whom the arbitrators awarded the first 
prize. This appeared in our issue of June 27th, 1890, and if 
our readers will compare it with Fig. 1, page 241, they will 
see that the original design has been considerably modified. 
Probably the most important change is in the number of 
legs. On the prize drawing there were eight, but after the 


site had been selected, it was decided by Mr. Stewart and Sir | 


Benjamin Baker, consulting engineer to the Tower Company, 
that it would be simpler to carry it on four. 
accurate, we ought to say that the tower stands on four 
groups of four legs, as each leg rests on a separate concrete 
foundation. 
Messrs. Firbank more than a year ago, and the contract for 
the whole of the tower above foundation level, including 
lifts, &c., has been taken by Messrs. Heenan and Froude, of 
Manchester, who are just completing a somewhat similar 
tower, 500ft. high, at Blackpool. Mr. W. Gilbert is engineer 
for the contractors, in charge of the erection at the site. 
Wembley Park is about a mile from Sudbury station on 
the London and North-Western Railway and 34 miles from 
Willesden Junction. The Metropolitan Railway has a 


station in the park itself, but it is not yet open for passenger | 


traffic. The tower is being built on a slight eminence, in the 


highest part of the park, butit is so surrounded by lofty trees, | 


that it will not be visible from the North-Western Railway 
for some months. 


Fig. 1 is a general elevation of the tower when finished ; 


Fig. 2 shows a plan of the whole base, including the lift 


guides in the centre of the tower, and a sectional plan of one | 


ii Dai, Merah 





To be more | 


These sixteen concrete blocks were put in by | 


ee, 


1893 


| Eiffel Tower in Paris, it will be 150ft. higher, and the 
| arrangement of the lifts willbe different. Of these there 
| will be four; two ascending to the height of 150ft. only, and 
| two to 900ft. They will be all independent, and will be 
driven by winding engines. At Wembley Park there is not 
the same necessity as at Paris to have an open space under 
the tower, so that vertical lifts can be used. These will 
travel more quickly than if they had to pass up one of the 
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leg to a larger scale; Fig. 8 gives plan and elevation of one | 


of the base pieces ; Fig. 4, elevation of tower up to the level 
of first platform, and plan of girders at that level; Fig. 5 is 
the elevation of one set of legs, showing the arrangement of 
the bracing girders ; and Fig. 6, which is taken from a photo- 
graph, shows the state of pr 
& month ago, the other three being now équally advanced. 
The material used for the whole of ‘the structural work is 
mild steel, Though the tower somewhat resembles the 





ss of one of the four grours | 


| legs ; and besides, the guides will stiffen the structure, and 
| help to support the first platform, thus enabling lighter 
| girders to be used. 

The sixteen base pieces—Fig. 83—weigh 10 tons each. 
| They stand on sole-plates,; 9ft. by 7ft. 6in. by ?in.; seven 
| 12in. by Glin. by Zin. joists are riveted to the plate, and on 
' these is another plate of the same dimensions, Joists have 


| been let into the concrete on which the bases rest, so that, if 
requisite, they may be moved slightly for the purposes of 
adjustment, and on the bottom of the lower sole-plate a 44in. 
by 44in. by gin. angle has been riveted, to prevent the leg 
from slipping bodily forwards during erection. The base 
pieces are held in position by bolts 2}in. diameter—3in. at 
| thread—and 13ft. long. The first base piece was placed in 
position on June 15th. Above the base pieces the legs are in 
26ft. lengths, braced together by cross and diagonal girders, 
but not breaking joint. Each of these sections weighs seven 
tons, and is constructed of yin. plates, and 4in. by 4in. by 
4in. angles. The horizontal and diagonal bracing girders are 
| square in section; they have a 4in. by 4in. by fin. angle at 
each corner, 2ft. apart. These are connected by 2sin. by 
2hin. by 3',in. angles, forming a sort of Warren girder. They 
connect the legs at every second length, i.e. at distances of 
| 52ft. The extreme width of tower, from the outside to out- 
side of the legs, at the ground line, is 406ft. 

All the material is brought to the site by railway, and lines 
have been laid to each of the four legs. One steam winch at 
present does all the erection ; sheer legs 65ft. high and 16in. 
diameter at lower end having been put up at each leg. The 
erection will be continued by means of four electric cranes. 
These weigh about 20 tons, and will run on special 
girders bolted by the side of, and just above, the horizontal 
struts. The cranes will unload direct from the railway trucks, 
and as each section is finished, they will be able to lift them- 
selves vertically to the next level in twenty-five minutes. 
One central or generating dynamo will serve for all four 
cranes. It will only work one at a time, but will have suffi- 
cient spare power for some electric drills. After the tower 
reaches the height of 500ft. only one of these cranes will be 
used. It will be provided with a longer jib, and will be in the 
centre, sliding between the lift guides. 

The heaviest pieces to be erected will be the main girders 
at the first-floor level, 146ft. from ground. They weigh 
40 tons, are 140ft. long, and will be lifted in one piece. The 
diagonal ties which cross the whole structure, 76ft. 24in. from 
the ground—see Fig. 4—will not be placed in their proper 
positions till the main deck girders have been fixed. They 
will be inverted and used as struts, their lower ends resting 
against 200 ton hydraulic jacks, which will only be removei 
when the main girders are in place. The estimated total 
weight of the tower is 7000 tons, and the contractors hope to 
finish it next year. 











RECENT PRACTICE IN PUMPING ENGINES.* 
By F. W. Dean, Mem. Am. Soc. M.E. 


THE development of pumping engines is a subject of great 
fascination. It seemsstrange to us that the Cornish engine should 
have reached such a state of perfection before the middle. of this 
century as to give a duty of 120,000,000 foot-pounds per 100 lb. of 
coal, but there seems to be no doubt that this was accomplished in 
1840 at Fowey Consols mines in Cornwall by an engine with a 
cylinder 80in. by 124in., and carrying a net pressure of 12°57 lb. of 
steam per square inch. This high rate of duty was brought about 
by using the steam expansively, by using steam jackets well pro- 
tected, by an ingenious arrangement of valves which prevented the 
condenser temperature from extending to the steam side of the 
piston, adjacent cylinder heads and clearances, by compressing the 
steam to the initial pressure by wire drawing and somewhat super- 
heating the working steam and causing the initial pressure and 
temperature to be considerably below those in the jacket, and 
thus almost wholly preventing condensation. The efficiency of 
the jacket was increased by the slowness of the return stroke of 
the steam piston and by a pause of nearly a quarter of a minute 
between the completion of this stroke and the beginning of the 
steam stroke. The steam stroke was made with astonishing 
rapidity for such ponderous moving parts, amounting in cases to a 
rate of 500ft. a minute, and thus minimising condensation. The 
most economical performances of these engines occurred when they 
were new and underworked. When the mines grew ~— and the 
steam worked less expansively, the duty diminished. The engine 
that once gave 196,000,000 duty, two years afterwards gave 
77,000,000. The principle of expansion and the importance of 
diminishing condensation in steam cylinders were well understood 
in those days, the former having been thought out in 1769, and 
the steam jacket invented in 1763, both by James Watt. 

The average annual duty of Cornish engines in 1840 was about 
55,000,000 foot-pounds. [See ‘‘ Performance of the best Modern 
Pumping Engines, compared to that of the Cornish Pumping 
Engines, in the period of 1840,” by Prof. J. E. Denton, Engineer- 
ing News, December 28th, 1889.—Ed.] Previous to 1873 the usual 
duty of pumping engines in this country was about 60,000,000 foot- 
pounds per 100 Ib. of coal, but in July, 1873, this time honoured 
record was broken by the so-called Morris engine at Lowell, Mass. 
This is a 5,000,000-gallon compound vertical engine, of the Simpson 
type, having both cylinders under one end of the beam, and the 
pump and fiy-wheel under the other. Steam enters the high- 
pressure cylinder from the boiler, and at the completion of the 
stroke flows into the opposite end of the low-pressure cylinder, the 
steam flowing from one to the other during the whole stroke. 

In July, 1873, a board, consisting of Messrs. Hoadley, Francis, 
and Worthen, obtained a duty from this engine of 93,002,272 foot- 
pounds per 100 Ib. of coal. 

About this time the Worthington horizontal compound duplex 
engine was being introduced with great satisfaction, and gave a duty 
of about 60,000,000 foot-pounds. The first engine of this type was 
built for the Charlestown, Mass., Waterworks, and was erected in 
1864. A duplicate was there erected in 1866. The cylinders were 
25in. and 43in. by 48in. stroke. The pump plungers were 22in. 
and the delivery pipe 30in. in diameter. The engines have beenin 
service ever since, and are at worl: at present. This is a remark- 
able record, extending nearly thirty years. 

A distinct impulse was given to high-class pumping machinery 
by Mr. E. D. Leavitt, whose engine at Lynn was tested in Decem- 
ber, 1873. This was an improvement on the Morris engine at 
Lowell in consequence of the pistons moving in opposite directions, 
and thus diminishing the length and volume of the passages be- 
tween the cylinders. These features were accomplished by con- 
necting the pistons to opposite ends of the beam and thus permit- 
ting the high-pressure exhaust to pass to the nearest end of the 
low-pressure cylinder. The virtues of this arrangement were still 
farther brought out by inclining the cylinders so as to bring them 
as near together as possible. 

The superiority of the Lynn over the Lowell engine did not end 
here. This engine had a type of steam valve that gave a large 
port opening with small clearance between the piston at the end of 
the stroke and the valve face, and thus diminished losses to which 
the Lowell engine was subject. Moveover, the Lynn valves do not, 
like those at Lowell, leak with age. The whole effect of the Lynn 
design was to diminish condensation, loss of work between the 
cylinders, and loss of steam in the clearances of the low-pressure 
cylinder by discharging it to the condenser. This engine was tested 
by Messrs. Worthen, Hoadley, Kirkwood, Hermany, and Davis, 
and gave a duty of 103,923,215 foot-pounds, being the highest 
duty ever recorded in the United States up to that time. With it 
began an era of high duties in this country which have ever been 
increasing until it seems that there is but little more to be accom- 








*A r read before the New England Waterworks Association at its 
annual meeting at Worcester, in June, 1893. 
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THE WEMBLEY PARK TOWER, LONDON.—PLANS OF FOUNDATIONS OF TOWER AND OF ONE LEG 
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plished. I shall dwell a little upon the Leavitt engines, because in 
them now are to be found all those features that promote economy 
in steam engines, and their development is interesting. 

The Lynn engine was followed - 4 those at Lawrence—Engineer- 
ing News, September 5th, 1878—which are of the same type, but 
larger. They were carried out better in detail at the steam end, 
but chiefly on account of great pump friction the duty was lower, 
being only 96,186,979 foot-pounds. e official test was made by 
Messrs. Worthen, Hoadley, and Davis on May 2nd-6th, 1876. Mr. 
R. H. Buel tested these engines in July, 1879, after some changes 
had been made in the pumps, and obtained a duty of 111,548,925 
foot-pounds. A portion of the improvement was caused by better 
boiler performance. Mr. Leavitt did not repeat this design, 
having seen the advantages of inverting the engine. He 
then placed the cylinders upon the tops of columns, the 
beam in pedestals in the bed-plate beneath and the main 
shaft in pedestals at one end of the bed-plate. Two 
pumps instead of one, and a great many small pump valves 
instead of a few large ones, were used. The cylinders were placed 
as near together as possible, but for simplicity only the high- 
pressure cylinder was inclined. By this design the economy of 
steam obtained at Lynn and Lawrence was realised, greater 
stability was obtained, shorter steam and pump connections were 

racticable, and two pumps could be used with great convenience. 

oreover, most of the parts were more accessible than in the Lynn 
type. The inverted type just described is best illustrated by the 
pumping engine Ontario at the Calumet and Hecla mine. It has 
a vertical low-pressure cylinder 36in. in diameter, and an inclined 
high-pressure cylinder 17}in. in diameter, the stroke of both being 
5ft. The maximum speed per minute gives a plunger speed of 
330ft. per minute. This engine runs twenty-four hours a day six 
days in the week, and is one of the smoothest and best workin 
pumping engines in the country. It has been speeded up severa. 
times in order to wo up with the demand for. water, a thus far 
runs better with the higher speed. It has seventy-two suction and 
the same number of discharge valves, both 5}in. in diameter, and 
3in. maximum lift. The pumps have differential plungers, each 
single acting on the suction and double on the discharge. 

The next Leavitt engines bearing new features are the Boston 
sewerage engines—LEngineering News, May 8th, 1880. While they 
resemble the Ontario, both cylinders are vertical, Mr. Leavitt having 
by that time seen that by placing a cut-off valve on the low- 
pressure cylinder there was no longer need of keeping the cylinders 

“near together. By a proper determination of the point of cut-off 
in this cylinder most of the loss of work between the cylinders 
caused by unresisted expansion or drop is done away with. Here 
is seen for the first time a reheating receiver between the cylinders 
for the purpose of drying the steam exhausted from the high- 
pressure cylinder. The reheating is done by steam of boiler pres- 


the exhaust steam plays. 
large, the engine having been designed for a greater lift than that 
finally adopted, but notwithstanding the great expansion of the 


indicated horse-power per hour. The number of expansions with 
96 1b. of steam at the engine was 22, and the number of revolutions 
per minute about 134, corresponding to 240ft. of piston speed per 
minute. Now this economy, notwithstanding el ese condi- 
tions, is without doubt due to steam jackets and the reheater. 

The next Leavitt pumping engine that deserves attention is the 
16,000,000-gallon engine designed for the Louisville Water Com- 
pany, of Louisville, Ky. This engine has steam cylinders 27in. 
and 54in. by 10ft. Pw and is to run eighteen revolutions _ 
minute, giving a steam piston speed of 360ft. per minute. e 
engine, like the Ontario and sewerage engines, is inverted, with the 
beam under the cylinders, but, unlike the sewerage and like the 
Ontario, has the fiy-wheel out at the end of the bed-plate. The 


to the beam at points between the ends and centre of the beam, so 
as to give a stroke of 7}ft. to the plungers. This gives a plunger 
speed of 270ft. per minute. This engine is to work with 140 1b. of 
steam by the gauge, and ought, if the jackets and reheaters are as 
efficient as anticipated, to use somewhat less than 14]b. of steam 
per horse-power per hour. This engine is remarkable in having 
very long pump chambers on account of its location. The Ohio 
River water level at Louisville varies some 50ft., so that the engine 
mw r is placed high and the pump reaches to the low-water level. 
ch pump is 61ft. long, 8ft. inside diameter, and each plunger is 
40ft. long. There will be 143 suction valves and 124 delivery valves 
to each pump. This engine is not only remarkable for the height 
of the pumps, but also for the weight of all the parts, it being the 
determination of the water company to prevent breakage if pos- 
sible. The total weight of the engine is tons. 
engine is the last Leavitt compound pumping engine built, and 
—— its highest development. 
is was followed by a 60,000,000-gallon triple-expansion engine, 

to carry 185 1b. of steam for the Calumet and Hecla mines, but of 
this I am not at liberty to speak. Following this came the new 
engine for the Chestnut Hill pumping station for the city of Boston, 
which is to be of 20,000,000 gallons capacity—Engineering News, 
December 22nd, 1892. This is a triple-expansion engine, having 
cylinders 13°7in., 24gin. and 39in., with 6ft. stroke, and has three 
pea 17}in. in diameter by 4ft. stroke. The engine will make 
revolutions per minute, nanny, aaron to a steam piston speed 

of 600ft. per minute, and pump plunger speed of 480ft. per minute. 
The steam pressure will SS fsb lb. by the gauge, giving about 
30 expansions. The steam consumption ought to be below 





121b. per horse-power per hour. 


steam and the slow speed, the engines use but 141b. of steam per | 


plungers are two in number, of differential type, and are connected | 





| are 10°52in. in diameter, and have a 30in. stroke. a 
| piston and pump plunger speed is 245ft. per minute. This engine 


| saving only some 2 or 3 per cent. of steam. A source of ay 
The Louisville | 


| 
sure within many small brass tubes, around the outside of which | During the development of the Leavitt pumping engine, 
The cylinders of this engine are too Mr. George H. Corliss was giving much thought to the 


matter, and built two experimental engines, which he worked 
in the shops at Providence. His Pawtucket engine was 
started on January 30th, 1878, and tested in October, 1878, 
A Walter H. Sears and Isaac N. Scott. The duty io 
100 1b. of coal during a twenty-four hours’ test was 133,522, 
foot-pounds, which is the highest duty ever recorded for a com- 
pound engine. The Pawtucket is a cross-compound, having 
cylinders l5in. and 30in. by 30in., and runs forty-nine revolutions 
per minute. The pump plungers, two in number, os 
e steam 


is remarkable in many particulars. It has beams that give a crank 
throw double that of the piston travel, the beams being built up 
ont of wrought iron links of very light and lofty construction. 

t has not only surpassed all records of compound engines in this 
country for economy, but is remarkable for having cost virtually 
nothing for repairs. This immunity from repairs is said to be due 
to the elasticity of its construction and the resulting diminution of 
shocks. It is also remarkable for having a great number of pump 
valves 2}in. in diameter, with a lift of jin. The aggregate area of 
these valves is equal to the area of the cross section of the plunger. 
They are made of bronze annular discs dyin. thick, and while they 
slam on their seats, they are so light and move so little that they 
neither injure themselves nor their seats. This engine was tested 
by Professor J. E. Denton, and gave a duty of 127,350,000 foot- 
pea r 100 lb. of bituminous coal, and would have given 

36,000,000 foot-pounds if the boilers had evaporated 10 lb, of 
water per 1 lb. of coal. The steam used per horse-power per hour 
was about — The cylinders are jacketed, but careful experi- 
ments show that the jackets have not in this case the usual value, 


of the engine is the location of a reheater in the smoke flue through 


| which the condensation from the receiver is passed and then 


| duty of 100, 


| returned to the low-pressure cylinder. 


In 1881 Mr. Corliss erected a pair of compound vertical beam 
pumping engines at the Pettaconset pumping station at Providence 
of 9,000,000 gallons capacity, ranteed to give a continuous 

600,000 item. The engines have one high- 
pressure cylinder under one beam 18in. in diameter, and one low- 
pressure cylinder under the other beam, 36in. diameter, both 
strokes being 6ft. Each engine works two 19in. plungers with 
36in. stroke. The pumps have valves like those in the Pawtucket 
engine. This engine gave an average duty for one year of 
106,048,000 foot-pounds, and on a test by Samuel M. Gray, during 
six days of about twelve hours each, including banking coal, a 
duty of 113,271,000 foot-pounds. The estimated duty of the 


engine, with banking coal deducted, was 138,035,000 foot-pounds. 
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ine was put in at Pawtucket by Mr. Corliss—Zngi- 

A coco one J weary 1th and 25th, 1890—being in most rene. 

re the first engine, and this ended Mr. Corliss’s work in this kind 

ineering. 

of pase the fly-wheel pumping engines deserving great attention, 

both on account of the merit of the eee gener of the cylinders 

and the great number in use, is tne Gaskill engine. This accom- 

jishes in a very perfect way what was sought by the first Leavitt 
esign, viz., Op site move- 
ments of high an low-pressure 

‘stuns and direct steam pas- 

pis * 

es from one cylinder to the 
other. This engine ought to 
be unsurpassed as an econo- 
mical steam user by any engine 
without a reheater anda cut- 
off on the low-pressure eylin- 
der. The usual amount of 
feed-water used by it per hour 

rhorse-power is about 17 lb., 
although occasionally it is less. 

At Philadelphia the amount 

reported is 14°94 lb., practi- 

cally 151b. The pump end of 

the Gaskill engine is distin- 

guished by the useof numerous 

Small rubber-faced valves 

over openings 2hin. in dia- 

meter, and liftin Yin. The 

valves are exceedingly simple, 

and are within cages screwed 

into the valve plates of the 

pumps. The engine is slow 

running, and has a small ag- 
egate area of valve opening, 

but there seems to be no rea- 

son why it should not run fast 

if ample valve and waterway 

area is given. The usual dut: 

of the Gaskill engine on trials 

appears to be 105,000,000 foot- 

pounds. ; 

A newly introduced com- 
peund fly-wheel pumping en- 
gine is the Blake engine, of 
which six have been built. 
This engine has one bigh and 
one low-pressure cylinder, and 
a Corliss valve gear controlled 
bya governor. The gear is 
so made as to give a range of 
cut-off from 0 to # stroke. It 
has two cranks at right angles 
to each other, a cut-off on the 
low-pressure cylinder and a 
reheating receiver. It has all 
the usual means of economy, 
and, as might have been 
expected, uses about 14 lb. of 
feed- water per horse-power 
per hour. The pump end has 
many small valves, with a 
small lift and aggregate open- 
ing of over one and a-half 
times the plunger area. The 
usual duty to be expected is 
about 120,000,000, 

One of the most interest- 
ing, important and scientific 
improvements in pumping en- 
= is that of elevating the 

irect-acting pumping engine 
to the oF 7 Teing a 
0 ahead engine. The writer 
believes that there were 
several almost simultaneous 
inventions to accomplish this 
end, but that with which we 
are familiar is the high-duty 
pumping engine manufac- 
tured by H. R. Worthington. 
The Worthington compound 
duplex pumping engine, until 
this improvement was made, 
was a low-duty engine, be- 
cause it could expand the 
steam only an amount due 
to the cylinder ratio, because 
it had large clearances, and 
could not compress steam in 
them up totheinitial pressure, 
By means of the bigh-duty 
attachment and a change in 
the valve gear, most of these 
one re eliminated, and 

e great advan’ is gained 
that the steam nn a a off 
at any desirable point, and 
any degree of expansion ob- 
tained. There are two sets 
of valves to each cylinder, two 
for admission and exhaust, 
and two for cut-off. The ad- 
mission valves of the cylinders 
on one side of the engine are 
— by the machinery 
of the other side, while the 
cut-off valves are operated by 
the same side. This enables 
the peculiar relative motion 
of the two sides to be retained, 
and still makes it easy to 
secure a cut-off at any point. 

In any pumping engine the 
resistance on the plungers is 
—. con ut if the 
steam is cut off the propelli 
effort so — fs are 
that the plungers would stop 
unless a fly-wheel or some 
equivalent device should carry 
them on, The high-duty at- 
pe lishes this in 
virtue of ‘havin lungers 
which have upon Salen pres- 
sure from the force main, 
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106,000,000 foot-pounds. It would be interesting to inquire why 
this engine is not as economical as good fly-wheel engines. The 
writer has not had time to investigate this fully, but an inspection 
of the cards and an examination of the engines show that there is 
not and cannot be a closure of the exhaust valves early enough to 
compress the steam in the clearances up to initial pressure, in 
either cylinder. If this were attempted the compensating cylinders 


would not have pressure enough to complete the stroke. If the 
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augmented by a special accu- 
mulator. During the first 











half of bo stroke of the 
engine these plungers are 
forced in by surplus steam 
pressure, and during the last half the accumulator pressure forces 


them out and completes the stroke, and thus pe | compensates 
= the low steam pressure due to the early cut-off and resulting 
nsion, 
© Worthington high-duty compound engine appears to use 
a of steam per horse-power per hour, and therefore 
uses The 1:16 times as much steam as a good fly-wheel 


engine, It would, therefore, in general give a duty of about 
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stroke is not completed the clearance is increased with the at- 
tendant loss. The engine has the important features of a cut-off 
on the low-pressure cylinder and a reheater. 

The last engine that I shall consider is that of which a speciality 
is made by the Edw. P. Allis Co., of Milwaukee, Wis. It is a 
vertical three-crank and three-pump triple expansion engine, with 
cranks 120 deg. apart. The pumps are of the single-acting, 


241 
steam cylinders have the Corliss type of valve gear, although I 
believe that in a few cases a single-beat poppet valve has been 


applied to the heads of the low-pressure cylinders for the pur- 
pose of reducing the clearance and thus diminishing the waste 
to the condenser. The engines are also provided with steam 
jackets and two reheaters, one between each two cylinders, There 
is a variable cut-off on each cylinder, that on the high-pressure 
being under the control of a centrifugal governor. In a general 
way the engine is provided with all the essential features for 
economy, and the performance must depend upon whether the 
designer has made the most of his opportunities. Attention was 
called to this type and make of engine by the remarkable perform- 
ance of the first one at Milwaukee, which was phenomenal in con- 
sequence of the low pressure of steam used, viz., 80]b. by gauge, 
and the ordinary rate of speed of 254 revolutions per minute. e 
amount of feed-water ell por indicated horse-power per hour was 
13°84 lb., and the duty per 100 lb. of coal was 129,403,204 foot- 
pounds, At St. Paul a similar engine gave a duty of 113,611,037 
foot-pounds with 90 1b. of steam when running at 30°4 revolutions 
per minute. At the Harrison-street pumping station, Chicago 
—Engineering News, May 31st, 1890—this type of engine gave a 
duty on an eight hours’ test of 140,416,679 foot-pounds with 
1000 lb. of steam, and used 12°675 lb. of feed-water per indicated 
horse- power per hour. The steam gauge pressure was 
125 1b. per square inch, and the average speed 16% revo- 
lutions per minute. The latest test of this type of engine 
was made by Professor Carpenter, of Genel University, 
at Milwaukee, on March 25th and 26th, 1893. The engine 
has cylinders 28in., 48in., and 74in. in diameter, and three 32in. 
single-acting plungers, all of 60in. stroke; uses steam of 120 1b. 
ressure by the gauge, and makes 204 revolutions per minute. 
he we is 18,000,000 gallons per day against a total head of 
161°845ft. The duty per 1001b. of dry coal was 143,306,470 foot- 
pounds. The duty per 10001b. of feed-water was 152,448,000 foot- 
eo The duty per 1,000,000 British heat units was 137,656,000 
oot-pounds. The indicated horse-power was 573°87. The friction 
horse-power was 52°91. The friction horse-power was 9°22 per cent. 
The dry steam used per indicated horse-power per hour was 
11678 lb. British thermal units per indicated horse-power per 
hour, 217°6. The amount of steam consumed per hour per horse- 
power by this engine is nearly unequalled, if not quite, although it 
is said that Sulzer engines in Europe have used less steam, and 
that a Willans engine in London has used 11 1b. of steam while 
being tested with every care to promote economy. The clearances 
of the Allis engine last described are remarkably small, being as 
follows :—High-pressure cylinder, 1°4 per cent.; intermediate 
cylinder, 1°5 per cent.; low-pressure cylinder, 0°777 percent. The 
piston and plunger speeds were 2034ft. per minute. I have dwelt 
upon this type of engine because there are comparatively few of 
them in use, and because they show what a triple-expansion engine 
can do. They are also interesting because they have used low 
steam pressures. The triple engine has the important —_ 
of more uniform pressures or bearings, and is therefore steady 
running and less likely to heat its bearings than the double expan- 
sion or simple engine. 

Here I may properly refer to the importance of a governor toa 
pumping engine, for with it the engine will come to rest if a water 
main bursts. In the case of the Worthington high-duty engine 
such a catastrophe will stop the engine by removing the pressure 
from the accumulator and compensating cylinders, and thus 
deprive them of power to complete the stroke. The engine con- 
sequently stops. 

Having now considered the prominent types of pumping engines, 
it is important to discuss the essentials to economy and what we 
have to hope for in future. To assist in this I here tabulate the 
usual amounts of steam used per hour per horse-power by the 
various types, all having cut-off valves on the high cylinder and all 
steam jacketed. (1) Compound fiy-wheel without cut-off on low- 
pressure cylinder and short steam passages, 171b. per indicated 
horse-power hour; relative value, 0°735. (2) Compound duplex 
direct acting with cut-off on low-pressure cylinder and reheater, 
16} lb. ; relative value, 0°769. (3) Saiaened fly-wheel with cut-off 
on low-pressure cylinder and reheater, 14 |b. ; relative value, 0°893. 
(4) Triple expansion fly-wheel with cut-offs and intermediate 
and low-pressure cylinders and two reheaters, 124 lb.; relative 
value, 1. 

It is well known that the greatest obstacle in the way of econo- 
mising steam is the prevention of condensation in the cylinders, 
and it is now well understood that this is chiefly dependent upon 
the range of temperature in the cylinders. While there is economy - 
in the increased expansion that can be obtained from the higher 
pressures, there is a loss from condensation from the enlarged 
range of temperatures. If a lower pressure is used with the same 
number of expansions the range of temperature is reduced. For 
example, in a triple expansion engine carrying 1851b. of steam by 
gauge, and another carrying 125 lb., the temperatures and ranges 
are as follows :— 


Temp. of Temp. of Range in 
Gauge —high-press. low-pressure = each 
press. inlet steam. exhaust steam. ge. cylinder. 
185 lb. 882 deg. 142 deg. 240 deg. .. 80 deg. 
125 lb. 358 deg. 142 deg. 2ll deg. .. 70 deg. 
While there is great economy to be realised from the 


earlier stages of expansion, there is much less from the later 
stages ; for example, the value of 11b. of steam when follow- 
ing a piston full stroke being 1, that for four expansions 
or a quarter cut-off is 2°386, and that for one - tenth 
cut-off is 3°303; differences, 2°386 and 0°917. By the use of 
125 lb. gauge pressure there are in general twenty expansions, and 
by the use of 185 lb. gauge pressure twenty-eight expansions are 
available, and the relative values of a pound of steam in the two 
cases are 3°99 and 4°33, an important gain of 8} per cent. in 
economy. How much the condensation would be increased by the 
greater range of temperature I am unable to state, as it follows 
no established law. In the case of the higher pressure the re- 
heating receiver becomes more efficient. In general, in seeking to 
economise, there is more to work upon in diminishing condensa- 
tion, because condensation in cylinders is so large, amounting to 
as much as 50 per cent. of the steam entering the engine in cases. 
In the Leavitt engine at Lawrence, economical as it was, the con- 
densation amounted to 40 per cent. of the steam entering the 
cylinders. The use of the jacket in preventing condensation is 
well established. In many cases the saving from its use has been 
considerably over 10 per cent., but in some other cases it is much 
less, as, for instance, in the Pawtucket engine it was from 
2 per cent. to 3 per cent. Its action is somewhat mysterious, 
and it cannot be predicated in any case what the saving will 
be. It is undoubtedly quite essential in the use of the higher 
pressures, 
(To be continued.) 








FiskE’s DEPRESSION PosITION FINDER.—Lieutenant Fiske, whose 
excellent position finder for application to ships of war, has designe 
a depression position finder for use on coasts, which is described in 
the Electrical Engineer of June 2ist last. The principle is as 
follows :—A telescope in connection with an electrical circuit is 
pointed on the vessel or object aimed at. The length of current 
depends on the exact position of this instrument, and others in 
connection with it are made on the principle of the Wheatstone 
Bridge, to register zero when directed on the same spot as the one 
used as a finder above mentioned. Consequently, so long as this 
finder is directed on the object, it is only necessary to bring the 
others in connection with it to read zero in order to direct them on 
to the corresponding point ona chart. The principle is ingenious, 





outside-packed plunger type, making their strokes at equal intervals 
of the revolution, and thus giving a steady flow of water, The 


but we require to know more working details, and what practical 
results have been obtained, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not penny Jor publication. but as a proof of good faith. No notice 
whatever can be taken of y icati 

Macninery Users’ AssociaTION.—A correspondent writes asking for the 
address of this Association. Perhaps some reader can send it us. 

J.—The English translation of ‘‘German Armour Construction” is oniy 
marked ‘* Magdeburg.” It is doubtless published by Gruson's people them- 
selves, and is, we should think, to be obtained easily by writing to Herr 
Gruson and Co., Buckau, Magdeburg. 

W. P. T. (Liverpool).— You will find the information you require in nearly 
every recent treatise on the steam engine. See THE ENGINEER for November 
and December, 1869. Also D. K. Clark's ‘‘ Rules and Tables,” page 893. 
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MEETINGS NEXT WEEK. 

Tar BRITISH ASSOCIATION AT NOTTINGHAM. — Wednesday evening, 
President's address, 
a INSTITUTE OF MARINE ENGINEERS.—Monday, September 11th, in the 
iresham College, Basinghall-street, E.C., at 7.30 p.m. Paper on ‘The 
Testing of Boilers,” by Mr. George F. Livesey. 

Denner INstituTR oF ARCHITECTURE, SCIENCE, AND ART.—The autumn 
Sue for 1893, to Kinfauns Castle, Perth, Dupplin Castle, &c., will 
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DEATHS. 

1 On the 80th August, at Oakworth, Morley-road, Southport, CHARLES 
slunent Depree, M. Inst. C.E., late Engineer-in-Charge of Railway 
Surveys, Queensland Government, aged 48 years. 
Pn the Slst August, at his residence, Oakfield, Little Woolton, Lanca- 
Siire, ELKANAH HEAa.ey, in the 78th year of his age. 
A On the 1st September, at Anerley, Joun Montcomery, C.E., of Buenos 

yres, third son of the late Andrew Johnston, C.E., at Borrowash, Derby. 
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MECHANICAL SCIENCE AT THE BRITISH ASSOCIATION. 


Tue work done by the Mechanical Section of the 
British Association has been for several years open to a 

eat deal of deservedly adverse criticism. This criticism 

oes not overlook the fact that at the same meetings 
some noteworthy papers have been brought before this 
section. But the effect of the policy or practice which 
has of late been usual has been that the new and the 
scientific papers have been discouraged by the preference 
given on the early days of the meeting to papers on old 
subjects, and sometimes old papers on old subjects. Many 
of the papers of the first days have been glaringly wanting 
in novelty or merit; and hence the would-be audiences have 
diminished, thos? who would have attended the meetings 
have been most effectively driven away, until on the 
latter days some of the best papers have been read to 
audiences of two or three or have been withdrawn. The 
fear of having insufficient papers seems to give rise to 
invitations for papers on some subject which has been 
elsewhere Peel: If, however, it cnce became known 
that papers which had in a similar way dealt with the 
same subject elsewhere, or which described things which 
had already been widely published, would be rejected, then 
there would be no scarcity of papers which might properly 
be read before the Mechanical Science Section. Better by 
far for one meeting to be without enough papers to fill 
all the days than to disgust and drive away everybody by 
inviting them to hear rechauffés of things with which the 
world is already familiar. The section should, moreover, 
take up a. position according to its name, and not 
emulate the proceedings of the special societies of a 
combined technical and commercial character. The fact 
that some member whose name is known has presented 
a paper should not be sufficient, or any reason for its 
being read, if it be a thrice-told tale, or certainly not 
until after the papers of scientific merit and mechanical 
novelty have been disposed of. The name of the author 
should not be considered. The subject and information 
conveyed by the paper should be the guide to its 
selection for reading. 

Though the reasons for its establishment have ceased 
to be reasons for its existence, the British Association 
might still play an important part in the advancement of 
science, and mechanical science might properly be one 
of the sections usefully encouraged. It is not sufficient 
that it should be recognised by those who are visitors at 
the meetings that the urgent necessity for its existence 
has ceased in consequence of the great growth and 
activity of technical societies. This must be recognised 
by those who are officially connected with the Association 
during the fifty weeks of the year when to the world it is 
asleep. Fifty years ago the scientific and technical 
societies in existence were very few indeed, and the very 
conservative working of the Royal Society made it almost 
useless for the propagation or dissemination of the then 
rapidly-growing practical science. The opportunities 
which scientific men, young and old, English and foreign, 
had of meeting were very few indeed, and men engaged 
in similar pursuits remained unknown to each other. 
Prejudices grew, and were not removed by any of the 
influences which are now-a-days at work. The British 
Association was necessary as a means of providing a 
common meeting ground and place at a time that should 
be convenient and pleasant to the hundreds of men who 
would wish to meet and converse. For this it was 
almost as necessary as for the actual work of the meet- 
ing, although without the latter it would not, of course, 
have succeeded in attracting scientific men to a 
gathering. 

There is much danger now that the Mechanical 
Science Section of visitors will dwindle into nothing 
worthy of the least attention. The last few years has 
caused many scientific engineers to absent themselves, 
to speak with more or less contempt of the meetings, and 
to wonder why it is that any author sends in a paper of 
scientific character. We write now that the hands of 
those concerned may be strengthened when the days 
come for the selection and rejection of the papers, 
and that it may be known to them that they will 
receive the commendation of all well-wishers of the 
Association, if they resolutely carry out their work 
uninfluenced by any consideration except the elevation 
of the scientific reputation of Section G. <A few 
years ago two papers were read before Section G con- 
cerning machines and structures which had been pre- 
viously noticed in our pages and some of them in 
other journals also. At another meeting one member in 
this Section read a paper he had previously read before 
the Institution of Naval Architects. He did not take the 
matter and re-dress it, but calmly and, as far as we 
remember, without apology, read from the ‘‘ Proceedings” 
of the latter society word for word, and referred to precisely 
the same diagrams. The discussions on the papers are, as 
a natural consequence of such a policy, generally of a poor 
description. There isso much to get through that the 
President is obliged to be constantly hurrying. It is 
very certain that, as Nature said of the Leeds meeting, 
‘unless Section G sets its house in order, the mechanical 
science of the British Association will become a byeword 
amongst engineers. When one contrasts the scant and 
listless audience at Leeds last week with that at a meet- 
ing of the Institution of Civil Engineers, or of the Insti- 
tution of Naval Architects, one cannot but feel that there 
is need for very radical reform. The two chief reforms 
we would suggest would be that a limit should be put to 
the number of contributions, and that abstracts should 
be printed in good time and copies be previously sent to 
members and associates upon application. The former 
would raise the quality of the papers—because that 
which everyone can get no one values—whilst the latter 
would raise the quality of the discussions.” 





We hope that under the presidency of Mr. Jeremiah 
Head the abuses that have not been sufficiently checked 
of late years will be firmly dealt with. It must be 
remembered that the fact that a paper has been invited 
by the secretary, or by vice-presidents or others, is only 
a fact concerning the presence of the paper. The com- 
mittee should notice the fact, but deal with the paper 
just as though no such invitation had been sent, and 
the opinion and action of the committee must be held to 
absolve the secretary or other inviter of the paper from 
all responsibility, the author being politely informed, 
should such be the case, that the committee will not be able 
to deal with his contribution. Everything should be done 
to encourage papers which do credit to the section and 
to discourage those which discredit it, and those which 
do most harm are those which are recognised as familiar 
by those who would attend the meetings. Local papers 
are sometimes good, but in any case must be few in 
number, unless they relate to local industries, and then 
the temptation to put forward well-known things is 
great, and the rejection of papers written by the hosts of 
the Association is difficult. We may hope the disagree- 
able thing will not have to be done; but every effort to 
check the decline of the scientific and engineering useful- 
ness of the section should be made. 


JET PROPULSION. 


THE success which has attended the steam life-boat, 
Duke of Northumberland (illustrated in THz ENGINEER 
of September 5th, 1890), seems to have stimulated not a 
few inventors, and we have recently received several 
letters asking for information concerning jet pro- 
pulsion, or claiming that the writers have solved all 
difficulties, and produced something much more efficient 
as a propeller than either the screw or the paddle-wheel. 
It is worth while, we think, to explain why our corre- 
spondents are wrong, and so, perhaps—although we are 
doubtful on this point—save them from wasting money 
and time in pursuit ofachimera. The principles involved 
are very simple, yet they appear to be constantly missed 
in the most ingenious fashion by inventors, and it is to be 
feared that certain utterances of the late Mr. Froude 
taken without their context have proved misleading and 
beguiling to not a few inventors. The whole subject was 
dealt with in a masterly article written by Rankine, 
which will be found in THz ENGINEER for November 2nd, 
1866. As that article may be out of the reach of many 
of our readers, it is advisable once more to explain the 
principles affecting marine propulsion, and we shall handle 
the question from a point of view slightly different from 
that taken by Rankine, who dealt mainly with positive, 
instead of comparative figures. 

To begin, it is necessary to explain that the propulsion 
of ships by steam has nothing in common, as some 
people suppose, with the action of a locomotive engine. 
The driving wheels of the latter find fixed points of 
resistance in endless succession on the rails. The screw 
and the paddle find nothing of the kind. The reaction in 
their case is supplied by the weight—or, to speak with 
strict accuracy, the inertia of the mass—of the water. 
In all and every case water must be driven astern in 
order that the ship may move ahead. This statement 
admits of being proved with as much certainty as any 
proposition in ‘‘ Euclid’s Elements,” but we must beg to 
be excused from supplying the proof. Generally speak- 
ing, it is enough to say that it depends on the fact that 
water is extremely mobile, and that its friction is very 
very small. The resistance which it can offer to an oar, 
or a paddle, or a screw, is due practically altogether to 
its inertia. If, for example, a paddle wheel float 
finds a ton of water at rest, and urges it astern to 
a velocity of 32ft. per second, the resistance will be 1 ton, 
and precisely the same in its nature as that which would 
be offered to the paddle-float by a ton of iron otherwise 
free to move. A man sitting in a boat can propel her 
ahead by throwing stones astern. If our correspondents 
once grasp this truth they will easily master what follows. 
Let it then be taken for granted that water must be driven 
astern, and note the consequences. A portion of the horse- 
power of the engine will be expended in moving the water, 
another portion will be expended in moving the ship. 
Obviously, the more power spent in moving the water the 
less will be available for moving the ship. We fear that 
we should defeat the object we have in view if we 
attempted to treat the question mathematically. Fortun- 
ately, it can be mastered by anyone with a knowledge of 
arithmetic sufficiently to satisfy our purpose. It can be 
shown that the foot-pounds of work—the horse-power in a 
word—expended in putting a body in motion in the way 
that water is put in motion by the propeller varies, not as 
the velocity, but as the square of the velocity, which is to be 
measured in feet per second. Thus, if to impart a speed 
of 5ft. per second to successive portions of matter, so that 
one portion was moved every second, required 10-horse 
power; then to double the velocity would require four 
times the power, or 40-horse power ; to treble the velocity 
would require nine times the power, or 90-horse power, 
and so on; because to double the velocity requires 
double the force, and the doubled force has to move at 
twice the speed. Thus, other things being equal, to 
double the thrust of a propeller, we must double the 
pressure on the engine piston, and double the number of 
revolutions. In practice, of course, other things are not 
equal, and the rule does not hold good, but the statement 
as it stands will serve to make the principle involved 
intelligible. It is very easy to see, therefore, that the 
less the speed at which water is driven astern, the less 
in a very rapidly augmenting ratio will be the power 
wasted. So far then, two facts are clear. First, every 
propeller, whatever may be its nature, must move water 
astern; secondly, that propeller will be most efficient 
which sends the water astern at the least velocity. 

But it is sufficiently obvious that if the quantity of 
water moved is small, its velocity must be high in order 
to get sufficient reaction, and it may very properly be 
urged that whenever we reduce its sternward velocity, 
we must increase the weight moved. This is quite true, 
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but the deduction constantly drawn by half informed 
minds is not true. They think that just as much will be 
lost by moving two tons of water astern at 5ft. per 
second, as by moving one ton astern at 10ft. per second. 
The truth is that the reaction varies as the weight of the 
water moved. The rule for calculating the thrust of any 
propeller is:—Multiply the pounds of water operated on in 
one second by the sternward velocity in feet per second 
impressed on that water by the propelling apparatus; 
divide the product by 32°2. The quotient will be 
the thrust of the propeller in pounds. That is 
to say, two tons of water will give twice the re- 
action of one ton of water. The speed remains 
unaltered, and the power expended in putting two 
tons in motion will be only twice that expended in putting 
one ton in motion. To repeat the illustration we have 
already given, the pressure on the piston must be doubled, 
but the number of revolutions will remain unchanged. But 
as we have seen, to get the same reaction out of one ton 
of water by doubling its velocity, will require four times 
instead of twice the power. We need scarcely add, that 
for actual practice our figures need qualification for 
various reasons; but it is more likely that the power 
expended in moving water astern will be found to 
increase more rapidly with the speed than we have stated. 
The whole theory of propulsion may be summed up in 
Rankine’s words, ‘‘ That propeller is the best, other things 
being equal, which drives astern the largest body of 
water at the lowest velocity.” 

Now, it is practically impossible to devise any system 
of hydraulic or jet propulsion which can compare favour- 
ably, under these conditions, with the screw or the paddle- 
wheel. Instead of a screw or a paddle, hydraulic pro- 
pulsion demands either a pump of some kind, or a 
turbine. It would be impossible to fit within a ship a 
turbine or a pump sufficiently large to deal, at a very 
slow speed, with the enormous masses of water handled 
by the screw or the paddle-wheel, consequently the pump 
or the turbine—which is really a centrifugal pump— 
must impart a relatively high velocity to the water. In 
the case of H.M.S. Waterwitch, for example, it is said 
that the velocity of the water escaping at the jets was 
thirty knots an hour, while the ship was advancing at 
seven knots. No conceivable efficiency of the pump can 
mend matters, save in a way which will be made clear 
further on. A badly-constructed pump will waste more 
engine power than a good pump ; but even if its efficiency 
were equal to 100 per cent. of the engine power, it must 
still as a propeller be very inefficient, simply because it 
must of necessity put more work into the water than the 
screw or the paddle will. Putting this into Rankine’s 
words, the slip of a jet propeller must be enormous com- 
pared with that of a screw or a paddle. 

There remains to be considered another source of loss 
peculiar to hydraulic propulsion, and continually over- 
looked by inventors. The ship finds water at rest as she 
proceeds. The water enters the pump. It must remain 
in the pump for an appreciable period, but during that 
period it is carried forward with the ship, and acquires 
her velocity ; and this action represents a constant resist- 
ance to the progress of the ship, and a great waste of 
power. To try and make our meaning clear, let us present 
to the mind’s eye of our readers a picture of a tram car 
with open sides; along the track let some hundreds of 
men be arranged, side by side; as the car advances, let 
these men successively jump on the footboard, pass across 
the car, and jump out at the other side. It is clear that 
the pull on the horses will be very much increased ; 
because they will have to go on starting men who were 
at rest into motion at a velocity of, say, six miles an 
hour. Each man as he jumps out will find that he has 
had momentum stored in him in crossing the car, which 
will tend to throw him down on his side. That has not been 
got for nothing. In just the same way work is done in 
continually putting large volumes of water into motion at 
the same speed as the ship. It is true, however, that the 
energy imparted in this way to the water is in a measure 
restored ; because the effect is analogous to that produced 
when a following current in the wake of a ship impinges 
on the screw. The effect is to augment the forward 
thrust. If it were not that this effect takes place, then 
hydraulic propulsion would be so ineffective—not to say 
inefficient—that it could not be used at all. 

We see, then, that everything is against the efficiency 
of the jet propeller. As far as principle goes, there is 
only one direction in which it is possible with any 
faintest hope of success, to try to make it better than 
the screw or the paddle-wheel. The function of apropeller 
is as we have said, to put water in motion astern. 
Curious as it may sound, it is noless true that the first 
duty of any propeller is to move water, not the ship. 
As far as the propeller is concerned, the motion of the 
ship is a “bye product,” so to speak. If it can be 
shown that a centrifugal pump, or any other pump, when 
fitted to a particular ship is so much more efficient as a 
water mover than a screw propeller fitted to the same 
ship would be—because the superior efficiency of the centri- 
fugal pump will more than compensate for the smallness 
of the body of water sent astern by it, as compared with 
that sent aft by the serew—then will the jet be better 
than the screw, and not till then. 

In conclusion, a word of warning is needed. We have 
repeatedly heard it stated, that by submerging the orifices 
of a jet propeller, its efficiency is promoted. This is not 
the case. The work of propulsion has nothing to do 
with any resistance outside the nozzles. The moment a 
pound of water leaves the nozzle, its work is done as far 
as regards the ship. Complete efficiency would be got 
if the water escaped from the nozzle at precisely the same 
speed as that of the ship, so that it would fall straight 
down, instead of rushing astern. It is worth adding, that 
the best conditions of working are very nearly those 
obtaining in a turbine or re-action water-wheel. In such 
wheels, when well designed and properly loaded and 
speeded, the water escapes with very little residual 
velocity. Such a condition could only exist in a ship if 
the volume of water was enormous. The centrifugal 





pump or turbine would, in a word, occupy nearly all the 
space in the hull. Let us imagine a tube 80ft. in iene 
traversing the Etruria from stem to stern, and the screw 
propeller placed within it. We should then have a 
tolerably efficient jet propeller; but at what cost? After 
all, the turbine, or centrifugal pump, or screw propeller, 
or paddle is better outside in the sea, than inside in the 
hull. 


RAILWAY TRAFFIC. 


Tue Railway Returns for 1892, relative to the United 
Kingdom, have just been issued, and show a slight 
acceleration in the rate at which the lines add to their 
length. In 1889 the extension was 181 miles, in 1890 it 
was 130, the year after it fell to 118, but 1892 shows an 
advance of 134. If we go back to 1888, we find the 
increase much greater, being 234 miles. A distinguish- 
ing feature as years go on is the growth of the capital 
account, extension in that quarter being more rapid than 
the growth of the lines. Between fourteen and fifteen 
years ago the capital was about £40,000 per mile of line 
open for traffic. The amount is now £46,463, or higher 
than at any previous period, and above £900 in excess of 
the previous year. Loans are much less than they were 
formerly, though there has been some increase of late. The 
authorised capital exceeds £1,000,000,000, and the total 
of all kinds paid up is above £944,000,000. Such is the 
amount embarked in all that relates to 20,325 miles of 
railway, and it is somewhat lamentable to find that the 
net receipts for the year were only equal to 3°85 per cent. 
on the entire capital. Such was the average return on the 
original outlay. Of course some parties had more, while 
some had less, and others had none at all. No dividend 
was paid on £43,000,000 of ordinary capital. Between 
two and three per cent. was paid as dividends on more 
than £32,000,000. On the other hand, nearly £81,000,000 
received between five and six per cent., and £45,000,000 
enjoyed from six to seven per cent. It cannot be said 
that railways, on the whole, ever paid remarkably well. 
The net receipts for more than thirty years past have 
always been under five per cent. on the paid-up capital. 
In 1862 and 1863 these profits were under four per cent., 
so also in 1867 and 1886. In 1872 they were as much as 
4°74 per cent., which is the highest point we meet with 
since 1859. The lowest rate was that of last year. 

Net receipts are grievously affected by working expenses. 
These latter have grown fast since 1870, when they were 
48 per cent. of the total receipts. Last year the proportion 
was 56 per cent., the highest ratio yet known, absorbing 
£45,718,000 out of a total rather exceeding £82,000,000. 
The passenger traffic, including excess luggage, carriages, 
horses, and mails, brought £35,663,000, and the goods 
traffic £42,866,000, miscellaneous receipts supplying the 
balance. The goods traffic, therefore, brought the largest 
amount to the revenue. The passengers exceeded 
864,000,000, exclusive of season-ticket holders ; while the 
goods traffic comprehended minerals and merchandise to 
an extent exceeding 300,000,000 tons, of which the 
minerals constituted more than two-thirds. Passenger 
trains travelled a greater number of miles than goods and 
mineral trains, and the two together made up more than 
327,000,000 miles, exceeding 13,000 times the circuit of 
the globe, or three times the distance of the sun from the 
earth, with about 50,000,000 miles to spare. In propor- 
tion to the total revenue the receipts from passengers 
show a tendency to increase, and those from the goods 
traffic todecline. In 1879 the receipts from the passenger 
traffic were not quite 42 per cent. of the total, and from 
the goods traffic above 54 per cent., the percentage of the 
miscellaneous receipts being a little under four. Last 
year the receipts from the passenger traffic were 43°44 per 
cent. of the total, and from the goods traffic 52°22 per 
cent., the miscellaneous receipts being 4°34. The tratftic 
receipts from goods and passengers, taken together, show 
a steady falling off in proportion to the mileage. The 
total last year was 4s. 94d. per train mile. It was the 
same in 1888, but only in that year and the last do we 
find it at solowa point. In 1884 the receipts were 5s. 
per train mile, and in 1874 as much as 5s. 8d. The 
actual amount received from the goods traffic last year 
showed a decline of £364,000 compared with 1891; but 
against this there was an increase of £532,000 from the 
passenger traffic. Nevertheless there is the unfortunate 
feature that the net revenue, after including the miscel- 
laneous receipts, has been declining each year since 1889. 
How this comes to pass is indicated by the rise in the 
working expenses, which have increased by nearly 
£8,000,000 since 1888, absorbing a larger proportion of 
the gross receipts annually during the period until, instead 
of taking 52 per cent. of the gross receipts, they absorb 56. 

The change that is coming over the passenger traffic 
is progressive and interesting. The number of passengers 
carried shows an increase for the year of nearly 
19,000,000, in addition to what may be due for an 
addition of more than 200,000 to the number of persons 
holding season or periodical tickets. But it is singular 
that the increase in the number of third-class passengers 
exceeds by 1,352,000 the total increase of all the classes. 
This at once declares a decrease somewhere else, and so 
we find a falling off to the extent of 1,530,000 in the 
second-class, for which an increase of about 178,000 
in the first-class offers a very slight compensation. 
Evidently very few of the second-class passengers have 
taken refuge in the first-class, and the great bulk have 
gone over to the third. The first-class receipts show a 
slight decline, despite the increased numbers, while the 
second-class receipts have a decrease nearly seven times 
as great, the two together making a reduction of 
£173,000. On the other hand, the receipts from the 
third-class have an increase of £407,000, thus leaving 
the railway companies gainers to the extent of £234,000. 
We cannot apportion the holders of season and periodical 
tickets into classes, but the receipts from these were 
augmented by £105,000 last year, making a total increase 
of £339,000 in the passenger receipts. In discussing the 
growing magnitude of the third-class traffic, it is needful 
to remember that a good deal of it is in a certain measure 
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forced. On certain¥lines the second-class traffic is simpl 
wiped out. These lines have no second-class fares, an, 
as a consequence, many passengers appear as third 

who would be second-class if they cou ‘t If all the 
lines in the kingdom were to abolish the second-class 
fares, there would forthwith appear an enormous increase 
in the third-class traffic. To attribute this to a change 
in the habits of the people would be a mistake. It would 
be mainly due to a change in the mode of working oy, 
railways. Practically, the abolition of the second-class 

so far as it has gone, is a reduction in fares. This 
encourages travelling, and helps the revenue of the com. 
panies. A reduction in fares is the chief merit of the 
zone system. Passengers will multiply where travelling 
is rendered cheaper than it was before, and whether this 
is done by the zone system, or by knocking the second 
and third classes into one, matters not to those who have 
to pay. Whether the change is profitable to the com. 
panies is the point to be considered, and on this wil] 
depend the extension of the new system. To extinguish 
a second-class passenger is probably to get two third. 
class instead, and on this principle we may expect the 
third-class scheme to undergo further development. The 
progress made is already remarkable, seeing that there 
are more than nine times as many third-class passengers 
as first and second combined, and nearly fourteen times 
as many of the third as there are of the second. 

There has lately been a growth in the passenger trafic 
which signifies a marked advance in the public apprecia. 
tion of railway travelling. Something must have stimu. 
lated the public thus to travel on the line, or we should 
not see such figures as we do. The increase in the 
number of passengers in 1884, as compared with 1880, 
was something over 91,000,000. In 1888, compared with 
1884, the increase was considerably under 48,000,000; 
whereas in 1892, compared with 1888, the increase was 
very nearly 122,000,000. We have thus taken three 
periods. In 1884 the receipts from the passenger traffic 
were greater than in 1880 by £2,830,000. In 1888, com. 
pared with 1884, the advance was under £954,000; but 
now, comparing 1892 with 1888, we find the increase to 
te as much as £4,678,000. But these statements as to 
money are not an exact guide. The figures comprehend 
all the receipts from the passenger “traffic,” and not 
merely from the passenger fares. Thus they include the 
payments received for parcels, excess luggage, carriages, 
horses, and dogs, together with the Post-office mails. 
The actual receipts from the passengers last year showed 
an increase of only £839,000 over the amount for 1891, 
whereas the average annual increase from 1872 to 1891 
was £536,000. Perhaps some encouragement may be 
taken from the fact that in the two years following 1889 
the increase averaged over £1,000,000 for each year. 

In dealing with this part of the subject the 
working expenses have to be considered, as affect- 
ing the financial result. But these outgoings have 
been aggravated by other causes than the mere 
growth of the traffic, though that has not been 
without its effect in adding to the charges. In 
1889 the working expenses took 52 per cent. of the 
receipts, compared with the 56 per cent. of last year. 
The length of line was not much less in 1889 than in 
1892, yet in that brief period we find the annual cost of 
locomotive power augmented by more than £2,000,000. 
Something not much under that amount represents the 
increase in the traffic expenses, arising out of coaching 
and the carriage of merchandise. Government duty 
and compensation for personal injuries show a little 
decline. The maintenance of way and works costs more 
by £838,000. The rolling stock in these last three years 
has been largely increased, including the addition of 
more than 1500 locomotives and nearly 4000 passenger 
carriages. This would indicate the multiplication of 
trains, so as to augment the carrying power and provide 
for the convenience of the public. We have only to go 
back twenty years to find less than 11,000 locomotives, 
in place of above 17,000 at the close of last year, and 
24,000 passenger carriages instead of 36,000. For the 
goods traffic the provision has been enhanced in a yet 
higher proportion. A plain official record serves to show 
that the railways of the United Kingdom are conducted 
with a degree of energy and ability which is of the 
utmost value as promoting the trading enterprise of the 
country, besides conducing to the comfort and enjoyment 
of the people. 
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THE THAMES CONSERVANCY. 


In dealing with sanitary questions, whether they relate 
to a water supply, the disposal of sewage, or the drainage 
of a large area of land, our rivers and streams occupy 4 
position of so prominent and important a character that 
they can neither be disregarded nor abused with impunity. 
It is satisfactory to find in the recently published ‘‘ General 
Report of the Proceedings of the Conservators of the 
River Thames ” for last year, that the efforts of the Con- 
servancy Board, aided by those of the London County 
Council, have been successful in restoring considerable 
portions of our metropolitan river to a degree of purity to 
which they have long been strangers. Apart from the 
local benefits resulting from the passage of a large volume 
of pure water through any inhabited locality, its hygienic 
effect upon the well-being of the denizens of a colossal 
city, such as our own capital, has been too long established 
to need further corroboration. While discharging their 
own more immediate duties, the Conservators have set an 
example which, it is to be hoped, will be followed by other 
similarly constituted authorities throughout the length 
and breadth of the land. What has been accomplished in 
a sanitary point of view with the Thames, can also be 
effected with the Severn, the Irwell, or any one of the 
numerous streams which have been polluted to a degree 
which renders their contents alike poisonous to men and 
animals. Admitting that an increase of population 
accentuates the evil, yet, at the same time, that very 
cause itself calls for extra precautionary measures. 

Local sanitary authorities are generally inclined to 
show a due regard for the value of precedent, and are not 
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indisposed to be guided—so far as the particular require- 
ments of each individual case will permit—by the results 
attained in other instances. Although no absolute prin- 
ciple of selection exists, yet it is not unreasonable that 
whatever measures may have been adopted and success- 
fully worked out in the capital, should be considered by 
those in the provinces as the example—where possible— 
to be followed. The conditions will not be alike in all 
cases, and in many will depart very widely from any pre- 
conceived ideal, or model method of working. One 
principle, however, remains common to every plan or 
system ; and that is, to keep the rivers and streams 
unpolluted by the discharge into their channels of raw 
and untreated sewage. The conflict respecting this 
question, which years ago ensued between the Conser- 
yators and the old Metropolitan Board of Works, the 
costly litigation and heavy incidental expenses attending 
it, are now things of the past, and under the new and 
united régime will probably never occur again. 

Acting upon the principle that “ prevention is better 
than cure,” the Thames Conservators, in their negotiations 
with the London County Council, Jaid particular stress 
upon the importance of preventing the passage of un- 
treated sewage into the river from the outfalls at Barking 
and Crossness. A description has already appeared in 
our columns of the system adopted by the Council, by 
which the solid matter in the form of sludge is conveyed 
by vessels to a point below the limits of the jurisdiction of 
the Conservators. The result has been to effect a marked 
improvement in the condition of the water of the river in 
the lower reaches, and to warrant the anticipation that be- 
fore long a satisfactory standard of purity may be obtained. 
It is not, however, only to the lower reaches of the 
Thames that the labours of the Conservancy Board are 
restricted. That department has to maintain a vigilant 
watch over a far more extensive area of both land and 
water. It is its duty—and by no means one of the 
lightest—to carry into effect the provisions of the Acts 
which relate to the discharge of sewage into the river and 
its tributaries, from towns and other places on their 
banks; and, judging from the past, the office of an 
inspector is no sinecure. From early times the sanitary 
authorities of the towns and villages situated along the 
banks of the Thames were stiff-necked and troublesome 
communities to deal with; they were wise in their 
generation, and when driven to extremities by legal 
proceedings from head-quarters, would philosophically 
take refuge in the unanswerable reply, ‘ Non posswmus.’ 
It is but fair to concede that in some instances the plea 
was justifiable at the time, as the want of union among 
the different districts rendered abortive all attempts at 
united action. Since that period comprehensive schemes 
of drainage and sewage have been carried out, to mutual 
and general advantage ; but in the words of the report, 
“Sewage works established at various towns on the river 
and its tributaries were very closely watched.” It was also 
found necessary to exercise a careful supervision over the 
numerous house-boats and launches on the river above 
Teddington; but there were no instances recorded of 
pollution arising from their being located in the stream. 

It is not often that we hear of dredging operations 
being redundant, or in excess of requirements, but it is 
stated that the dredging carried out in the river above 
Teddington by vessels belonging to private owners attained 
last year limits in excess of what the Conservators con- 
sidered necessary for the improvement of the navigation. 
Under the circumstances the Conservators felt it incum- 
bent upon them to restrict such dredging in future, and 
to grant licences for short periods only, and in places 
where it is unquestionable that the navigation will be 
benefited thereby. It may be mentioned that the works 
authorised by the Richmond Footbridge, Sluices, Lock and 
Slipway Act of 1890, previously described and illustrated 
in THE ENGINEER, may be possibly opened for the use of 
the public before the end of the present year. The upper 
navigation of the Thames has not been neglected between 
Staines and Cricklade. By virtue of an arrangement 
entered into with the Thames Valley Drainage Commis- 
sioners as to the expenditure of part of the Conservators’ 
funds on the river above Long Wittenham, the Conser- 
vators have completed part of the works undertaken 
above Oxford. Anew lock and weir have been established 
at Radcot, and considerable benefit has accrued both to 
the navigation and to the lands adjoining that part of the 
river. Cookham Lock, a well-known spot to visitors, has 
been lengthened, and a boat slide added for the greater 
accommodation of the large amount of boat traffic which 
prevails in that locality. In congratulating the Thames 
Conservancy upon the result of their labours for last year, 
it may not, perhaps, be premature to indulge in the anti- 
cipation that before long their efforts, united with those 
of the other departments concerned, will justify the 
application of the ancient title, ‘ Silver Thames,” to our 
noble river from its source to the sea. 
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THE COAL WAR IN THE MIDLANDS. 


THE attitude of the thousands of miners who are now on 
strike deserves careful consideration. It is possible to attach 
too much importance to isolated cases of intolerance, disorder, 
and even outrage. At the Holbrook collieries, near Ecking- 
ton, for example, there can be no excuse for the coercion of 
last week. The colliery owners had brought the coal out of 
their pits, all the expense of raising it had been honestly paid, 
in short the coal was their own, and they had a right to deal 
with it, or not to deal with it, as they pleased. They desired 
to sell it, and employed labourers to load it upon their rail- 
way wagons. The colliers, who had been paid their wages 
for getting that very coal—even to the full extent of the 
40 per cent.—attacked the men who were working, and peace 
has only been maintained by the masters abandoning their 
efforts to sell their property. Similar action has been taken by 
the Nunnery Colliery men, who this week, within little more 
than a stone throw of the headquarters of the Sheffield 
police, absolutely prevented the carters bringing the coal out 
of the company’s yard, and upset the cart of one who dared 
to disobey them. “At Rockingham Colliery a resolute attack 
was made and serious damage done. The police being nearly 





all at Doncaster races, the rioters'had affairs their own way. In 
Derbyshire it has been necessary to call in the aid of the troops 
from Sheffield. But while the miners’ leaders, or at least 
one of them, discountenanced violence, we do not notice that 
the right of the colliery owner to sell hisown coal has been recog- 
nised—or set forth in a manly fashion—in any of the speeches 
made tothe men. Why is this? Are we to understand that 
the miners’ officials desire their followers to hold the notion 
that they were justified in preventing the movement of the 
coal, and only wrong in resorting to violent measures to 
secure that end? The point which ought to have been 
honestly made plain was this :—‘‘That is the employers’ coal, 
they have paid royalty for it, have maintained machinery for 
it, and you, the workers, have received your wages for getting 
it; therefore it is the property of the coalowners to keep or to 
sell, as much as the vegetables in your back garden.” At 
this moment, if any coalowners were to attempt to move their 
stocks in the same way as was done at Holbrook or Nunnery, 
they would have to cease doing so as the other owners had to 
do. Indeed, at the outset of the strike, the position was 
clearly set forth. The Union authorities permitted a sufficient 
number of men to be employed down the pits to keep the 
workings clear and to look after the pit ponies, but it was 
stated at the time that these men would be withdrawn at 
once if the owners made any effort to move the stocks of coal 
they had accumulated. The position in the coal districts is 
this: So long as the owners do not attempt to sell their coal 
there is peace. Whenever they desire to take the coal away 
from the pits, they have to do so under the protection of the 
police or the military, and this practically means that the 
coal must remain where it is. No one at heart can approve 
of such coercion. At the same time, apart from these 
‘“‘ explosions ’’ amongst the extremer spirits, it is only fair to 
recognise the general good conduct of the colliery population 
in other respects. Inone or two cases we read of the distress 
amongst miners causing sheep to be killed and orchards and 
potato fields to be robbed, but these instances are very excep- 
tional. Though thousands upon thousands of miners and 
their families are suffering from want of food, very few cases 
of theft have been recorded. The Yorkshire collier, indeed, 
is, with such exceptions as we have noted, a much better 
man than he gets credit for. In one notable strike, lasting 
over thirty-eight weeks, at the Denaby Main Colliery, it was 
reported at the close of the contest that not a single miner 
had broken the eighth commandment. There had been no 
thieving, in spite of the keen pinch of poverty. 


THE NEW CRUISERS POWERFUL AND TERRIBLE. 


Provision having been made in the Navy Estimates for 
1893-4 for the construction of two powerful first-class cruisers 
to be named the Powerful and Terrible, it has been decided 
to invite tenders for the construction of the former as soon as 
the designs have been completed, leaving that of her sister 
ship until the next financial year. As these ships will be the 
largest and most powerful cruisers of their class ever built, 
the following particulars of them, which are open to modifica- 
tion, will be interesting to our nautical readers. The contem- 
plated principal dimensions are as follows :—Length, 500ft.; 
breadth, 7Oft.; displacement at a mean draught of 27ft.; 
14,000 tons. The vessels are to be constructed of steel 
throughout, but as they are intended to keep the sea for 
lengthened periods, they will be sheathed and coppered. The 
proposed continuous sea speed in smooth water is to be 
twenty knots, but on the eight hours’ natural draught 
trial the expected speed is twenty-two knots an hour. 
To secure the former each vessel will be fitted with 
engines and boilers capable of developing a power fully suffi- 
cient for actual requirements. For the protection of the 
vital parts of the ship, which include the engines, boilers, 
magazines, &c., they will be covered by a strong turtle-back 
deck of steel, having a maximum thickness of 4in. amidships, 
reduced towards the extremities. Between this and the 
main deck, for the whole length of the engine and boiler 
space, these vessels will, like all the other first-class cruisers 
in the Navy, be subdivided into numerous coal bunkers. At 
the normal displacement and draught of the ship—14,000 
tons and 27ft.—about 1500 tons of coal will be carried, but 
provision will be made for a bunker capacity of 3000 tons. 
The vessels will be propelled by twin—in preference to triple 
—screws, their efficiency within the limits of the proposed 
power and draught having been established by previous 
experience in our largest cruisers, as well as in the large 
twin-screw vessels of the mercantile marine. The armament 
of the vessels will comprise two 9-2in. breech-loading guns, 
mounted at bow and stern as chasers, twelve 6in., eighteen 
12-pounders, twelve 3-pounder quick-firing guns, and several 
machine guns. The 9°2in. and 6in. guns will have armoured 
protection, and the 12-pounder guns will be fitted with strong 
shields, revolving with the guns. Special study has been 
given to the protection of the guns and their crews, and the 
transport of ammunition from the magazines to the guns. 
For the protection of the commanding officer in action an 
armoured conning tower is to be erected at the break of the 
forecastle. To enable the bow and stern chase guns to be 
fought in heavy weather and to maintain speed at sea, an 
unusual height of freeboard at the poop and forecastle, upon 
which these guns are carried, is provided. In addition to the 
guns carried by these vessels they will be supplemented by 
four torpedo dischargers, which will be submerged and placed 
in separate rooms. 


LATE ADDITIONS TO THE FRENCH NAVY. 


WITHIN the past fortnight no less than four new warships 
have been added to the navy of France, named respectively 
the Charles Martel, the Bugeaud, the D’Iberville, and the 
Lansquenet. Of these, the Charles Martel, built at Brest, is 
a first-class battleship, the largest as yet built in France. 
Her dimensions are:—Length, 380ft. 6in.; breadth, 72ft. lin.; 
and displacement, at a load draught of 27ft. 6in., 11,822 
tons. She is to be propelled by twin screws, driven by 
engines of 13,500 indicated horse-power, which are expected 
to give her a maximum speed of 17? knots. She has a steel 
protective deck over her machinery and boilers, 2:7in. thick. 
Her armour belt is of steel, of a maximum thickness of 17$in. 
At either end of her central battery is an armoured turret, 
made of steel plates, 144in. thick, in which is mounted 
a single 11-8in. 44-ton gun, and on each broadside, 
sponsoned out so as to admit of fore-and-aft fire, is 
a turret, armed with a single 10°6in. 34-ton gun. In 
lighter turrets, also on each broadside, are fitted four 54in., 
and in the upper works and tops four 9-pounders, twelve 
3-pounders, and eight smaller quick-firing guns. The vessel 
has a bunker capacity for 800 tons of coal, and she is 
estimated to cost, when completed, £987,000. The second 
vessel, the Bugeaud, is a second-class protected cruiser of the 
largest type, being 308ft. in length, 42ft. 6in. beam, and 





having at a draught of 20ft. 10in. a displacement of 3722 tons. 
Her engines, which drive twin screws, are of 9000 indicated _ 
horse-power, and designed to give a maximum speed of 
19:2 knots per hour. There is a steel protective deck of 
2-4in. thick over her whole length. Her armament consists 
of six 6:2in., four 3-9in., and eight 3-pounder quick-firing 
guns, together with twelve 1-pounder machine guns, and six 
torpedo tubes. The bunker capacity of the vessel is 600 tons, 
and she is estimated to cost, complete, £260,300. Of the two 
other vessels lately launched, the D’Iberville, built at Saint 
Nazaire, is a torpedo catcher, of a type the nearest equivalent 
to that of the British Alarm. Her dimensions are: Length, 
262ft. 3in.; breadth, 26ft. 2in.; and displacement at an 
11ft. lin. draught, 925 tons. She is to be fitted with engines 
to develope 5000 indicated horse-power, estimated to give 
her a maximum speed of 214 knots, which are to be covered 
with a light protective deck 6in. thick. Her armament will 
be one 3°9in., three 9-pounders, and four 1-pounder quick- 
firing guns. She will also be fitted with six torpedo tubes. 
Her cost, when completed, will be £117,960. The fourth 
vessel, the Lansquenet, built at Nantes, will be the largest 
and fastest of the French sea-going torpedo boats. She is 
168ft. 3in. long, 15ft. Tin. beam, and at a draught of 4ft. 2in. 
will have 188 tons displacement. She is to be fitted with 
engines of 2800 indicated horse-power, driving twin screws, 
and she is expected to attain a speed of 26 knots an hour. 


THE FASTEST PADDLE BOAT IN THE WORLD. 


“THE fastest paddle boat in the world,” is an announce- 
ment, like that of the “largest circulation” sort, highly pro- 
vocative of doubt as to how the “ circulation” is computed ; 
whether it stands for the number of copies sold or the number 
of separate readers—one, four, or six—perusing each copy. 
For the present at least, the distinction of having produced 
the fastest paddle boat in the world seems to rest, not with a 
Clyde nor even with a British firm, but with the Société 
Cockerill, of Seraing, Belgium. This company recently 
handed over to the Belgian Government the Marie Henriette, 
to be employed in the Ostend and Dover mail and passenger 
service; a sister vessel, Leopold II., having two months ago 
been delivered to the Government by Messrs. Denny Brothers, 
Dumbarton. A handsome money premium, it will be remem- 
bered, fell due to the builders in the event of their vessels 
obtaining a greater speed than 21} knots on trial. Messrs. 
Denny’s vessel after exhaustive trials was announced as 
having attained a mean speed of 22°16 knots, and the firm 
thus became entitled to the premium due to nine-tenths of a 
knot over the speed stipulated for. The Marie Henriette was 
brought from Belgium to the Clyde and, after some hitches, 
completed her speed trials to the satisfaction of the owners’ 
representatives. The mean speed in her case was given out 
as 22:2 knots. The difference in speed between the British 
and Belgian-built boats was thus infinitesimal; but it is 
now pointed out by the Cockerill Company, that the speed 
of 22-16 knots obtained by the Leopold II. was the mean 
of a number of runs ‘‘on the measured mile;”. whilst 
the speed of 22-2 knots attained by the Marie Henriette was 
the mean of four runs “ between the lights,” viz., from Cloch 
Lighthouse to Cumbrae Lighthouse, a distance of 13-66 knots. 
Runs over this extended course—affording of course a better 
criterion than the measured mile as to a vessel’s capabilities 
in ordinary service—were also made by Messrs. Denny’s boat ; 
but in her case the mean speed was only 21:955, or nearly 
a-quarter of a knot less than the Cockerill production. The 
palm would thus seem to be borne away by the Belgians, 
together with the bigger premium due to the quarter knot of 
excess speed. It remains to be stated, however—although the 
Belgian builders have given no indication of this—that to 
obtain the above results with the Marie Henriette her 
machinery was constructed to, and did, develope considerably 
more horse-power—involving of course corresponding ex- 
penditure of energy, and the fuel, water, &c., which creates 
it. While the triumph of having beaten the famous Dum- 
barton firm is undoubtedly something, it has been attained by 
means which the owners in actual service may not be pro- 
fusely grateful to the victors for, or at least may not always 
bring into requisition. 


THE COST OF THE CHICAGO EXHIBITION. 


THE Chicago Exhibition has cost 23,867,752 dols. to August 
7th for construction and administration. The gate receipts 
to the same date were 3,447,037 dols., and from concessions 
1,178,546 dols. The daily receipts from all sources are about 
80,000 dols., and the average daily expenses 15,000 dols., 
leaving a net daily revenue of 65,000 dols. Auditor Ackerman, 
in his condensed balance-sheet of July 31st, charges to con- 
struction account a total of 18,819,198 dols.; to general and 
operating expenses 4,957,879 dols., and to preliminary 
organisation 90,674 dols. Assuming that the Exhibition will 
remain open for sixty days from the 7th August, this leaves 
a profit of about 4,000,000 dols.; adding 4,600,000 dols. pre- 
viously received, we have a total net profit of 8,600,000 dols.; 
deducting this from the cost, we see that a balance of about 
16,000,000 of dollars, or nearly £3,000,000, remains to be met. 
The Chicago Exhibition represents the largest money loss 
that has ever been incurred by an exhibition. The greater 
number of the Chicago hotels have gone into liquidation or 
been closed. The insurance companies have withdrawn 
their policies on several of the caravanseries, specially con- 
structed to accommodate a countless crowd of visitors who 
have never arrived. The insurance companies assert that in 
the interests of morality it is wrong to tempt the hotel 
keepers to commit arson, the average of visitors to these 
hotels being from 7 to 10 per cent. only of that expected and 
provided for. The visitors are, indeed, mostly country folk, 
coming from a radius of about 300 to 500 miles. Probably 
no other scheme introduced to the world with such a blowing 
of trumpets has ever fallen so flat. 








Tue Americans are making complaints all round con- 
cerning their Patent-office and its ways. The last is the delay in 
publishing the Gazette. One patent attorney writes:—‘‘I inquired 
at the Patent-office when the Gazette would issue, and was given 
the same answer we received three weeks ago: ‘That it would be 
out in a few days.’ Three issues of the Gazette are now wanting, 
with no definite promise as to when it will appear. The patents 
were not delivered to the attorneys until Monday, and of course 
the photo-lithographic copies of the patents were not distributed 
among the portfolios of the various examiners of the Patent-office 
until about one week after the issuance of the patents. The result of 
this is that the entire work of the United States Patent-office has 
been blockaded by giving the photo-lithographic work of the 
Patent-office to an inexperienced firm. As a consequence, the 
quality of the work performed is much poorer than that done by 
the former company, and yet the saving to the Government is only 
a small percentage of the cost of doing the work.” What would 
they say to our Patent Journal Department, with a Journal of over 
twelve months behind ? : 
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THE WEMBLEY PARK TOWER, LONDON—DETAILS 





(For description see page 239) 
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THE KEYLESS RAILWAY CHAIR. 


THE engravings below show what might perhaps be better 
called a “self-tightening cast iron chair” for holding rails in 
position on the permanent way of railways. The chair con- 
sists of two poe only—the base and outer jaw, and the 
inner jaw with rail bearer ; the former is cast in one piece of 
solid metal, whilst the latter is reasovable and has a projectior 





PERRY’S KEYLESS RAILWAY CHAIR 


of cast metal which forms the seating of the rail, and which 
is kept in its place transversely by two projections cast upon 
the plane of t he removable jaw which fit into corresponding 
grooves cast in the plane of the base of the chair to receive 
them. On the underside of the projection or seating, above- 
— & space of from din. to yin. is allowed ; it will thus 

seen that the weight upon the upper flange of the rail is 


received upon the projection of the removable jaw, and there | 
being no bearing on the lower side of the projection, the 
removable jaw is forced down the inclined plane of the base 
of the chair, which thus necessarily decreases the distance 
between the two jaws, and establishes a firm grip upon the 
web of the rail—consequently, the greater the weight upon 
the rail the tighter will be the grip upon its web. | 
It is claimed for this chair that it is the simplest and most | 
economical chair in use, capable of fulfilling all require- 








PERRY'S CHAIR —OPEN 


ments. It holds the rails with perfect security, affords all 
necessary freedom for expansion and contraction, and requires 
no wedges of any description, and therefore saves the time, 
labour, and material at present required to apply and main- 
tain the keys or wedges now in general use throughout our 
railway system. 

About thirty, or rather more, of these chairs were laid 








down on the uplocal line at East Croydon—London, Brighton, 


and South Coast Railway—more than five years ago, and 
have remained in the road ever since, without having had 
any labour whatever expended on them, other than the 
usual periodical packing of the sleepers on which they are 
secured. 

About 300 of these chairs were laid down in the goods yard 
of the Great Northern Railway at King’s Cross two years 
ago, where they have been subjected to heavier work than 
those on the Brighton line, and with the sameresult ; in both 
cases the chairs have been in constant use, and exposed to 
the wear and tear of ordinary railway traffic. It should be 
mentioned that the keyless chairs are attached to the wooden 
sleepers in the ordinary manner in use on English railways. 

We have recently seen these chairs on the Brighton Railway, 
and one which has been in actual use on this line for five 


| years can now be seen at the office of Mr. W. Lawford, 


M.I.C.E., Parliament-mansions, Victoria-street, Westminster. 
Those at Croydon are still in perfect working order. 
The keyless chair is the invention of Mr. H. H. Perry, cf 
Croydon, by whom it was patented in conjunction with Mr. 


| T. O. Jacobson. 








In the Transportation Building at Chicago, the Safety 
Car Heating and Lighting Company has, the Railroad Gazette says, 
‘a good exhibit at the World’s Fair ; and, although its devices are 
thoroughly well known to railroad men, the display of them there 
must be interesting to the travelling public—and who does not 
travel? The installation includes apparatus for car lighting and 
for car heating. The Pintsch lamps are shown attached toa car 
roof, and these are fed from a gas-holder, such as would ordi 
narily be placed in a railroad yard. The holder is connected by a 
pipe line to the compressing works of the company. In the exhibit 
of heating apparatus is shown the safety system arranged for use 
with the ye A heater, which is said to be now in use on more than 
2000 cars. There is also an arrangement for direct steam heating, 
a special feature of which permits steam to be cut off from one or 
more of the pipes to prevent overheating.” 
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FRICTION CLUTCHES. 


THE accompanying engravings illustrate forms of friction 
clutches which have been subjected to trials, some of the 
results of which are here given. The clutches are made by 
Messrs. Croft and Perkins, and are of two forms—those with 
grooved internal slippers, as in Figs. 1, 2, and 8; and those 
with the flat form of slipper, shown in Figs. 4. and 5. These 
have formed the subject of tests by Messrs. T. Nash and 
Son, Sheffield, by the arrangement of friction brake dynamo- 
meter, shown in Fig. 6. 








In Figs. 1, 2, and 3, A is an outer shell of cast iron, bored 
to suit shafting, and naving wedge-shaped grooves turned on 
its inner periphery, to suit similar projections on expanding 
friction blocks. When it is intended to act as a coupling for 
connecting or disconnecting shafting it is keyed on one of 
the shafts, preferably the driving shaft. BB are the friction 
blocks or slippers, having wedge-shaped projections turned to 





Fig. 2 


fit into the grooves, of similar form in internal periphery of 
shell A. These blocks are forced into the grooves by 
operating, first, the sliding collar and link G, actuated by a 
lever and screw or other device, dependent on position and 
circumstances; and secondly, by screw levers F and right 
and left-hand screws D D, working in bronze nuts EE. The 





Fig. 3 


blocks are machined on the faces bearing upon the central 
hub or driver, insuring perfect mechanical movement on 
being expanded for driving, and when withdrawn they come 
to rest on the driver, securely held in position by the right 
and left-hand screws. C is the central hub or driver, bored 





Fig. 4 


and keyed on the shaft, and having arms to fit the friction 
blocks B B, which move steadily in or out on it. DD 
are right and left-hand screws, the middle parts of which are 
grooved in the direction of their length, the scréw levers 


being secured to them by means of keys having correspond- 
ing grooves and a slot in each lever. The keys are held in 
position by set screws. This provides for adjustment’ in 
leverage, and also for taking up any slight wear which may 
occur. This is called the Empire clutch. 

In Figs. 4 and 5 are shown the second form, or crown 
clutch, as applied to driving pulleys. A is an outer shell or 
cylinder with a boss behind, and upon this the pulley is 
keyed. When it is intended to act as a coupling for connect- 
ing or disconnecting two shafts it is keyed on the end of one of | 














Fig. & 
the shafts, preferably the driving shaft. B is the inner or 
frictional ring turned to fit the inner surface of the shell A, 
and divided as shown, to admit of being expanded by means 
of right and left-hand screw. ‘This ring has projections 
formed on the inside to receive the driver, and also lugs or 
ears which are bored out to receive turned bronze nuts—E E. 
These lugs or ears also form a seat for adjusting the studs 
—S S—which in addition to providing a rest for the 
friction ring when it is withdrawn from work, are arranged to 





take up any wear of the face, and keep the ring concentric 
with the shaft. This ring is operated by right and left-hand | 
screws—D D—working in nvuts—E E—which nuts—being | 
cylindrical—move in a dizect line with the screws either | 
when the ring is being expanded or withdrawn. C is a 
casting consisting of centra! boss or hub and driver, having | 
ears or lugs formed upon it to receive the cover—H. This | 
hub is keyed on the shaft end, as shown. By operating, first 
the sliding collar and link—G—which is actuated by a lever 


| the point of suspension to the dynamometer. 





. “ ee 

Power was taken from the main shaft of the i 
by a 14in. belt, working on a pulley which tamel oy re | 
carrying the body of the mtd iy & counter C—Fig. 6—was at, 
tached to the end of this shaft to record speed, a brake-whe 1 
B W was keyed on the shaft driven by the clutch, and . 
dynamometer D was connected to the brake blocks BB to 
indicate the resistance offered to the rotation of the wheel 
During the tests an observer was stationed at the counter 
and took the number of revolutions at the end of each 
minute. Another observer watched the reading on the 
dynamometer as the pressure was gradually increased } 
means of the right and left-hand screw S§ till the slippin 
point of the clutch is reached, or till it was considered advise 
able to stop. The speed at the minute preceding this wags 
used to ascertain the brake horse-power, as the dynamometer 
was not powerful enough to indicate tne whole of the pres- 
sure required, a weight W was hung from the brake blocks at 
a point at the opposite end of a diameter passing through 
: ensit ( Before taking 
any readings this line was set horizontal, and the chain 
attached to the dynamometer was set vertical. The arrange. 
ment for throwing the clutches in and out of gear is shown 
and the pressure applied at the hand wheel was such 
as an ordinary man would exert. The annexed table gives 
the results of the tests referred to. 

“From the results given in the table below it is seen that 
the holding power of the V clutches is very great. As we 
did not reach the slipping point of the three V clutch— 
Report No. 8146—with the power at our disposal, it was con- 
sidered advisable to reduce the three Vs to two Vs, and then 
to one V, but even with that alteration the slipping point was 
not reached. This is very remarkable if we consider the size 
and weight of the clutches tested. Shaft space could be 
economised where large powers require to be transmited. As 
compared with the Crown face clutch, in test No. 1577p, 
which slipped, there is a difference of 53 per cent. in favour 
of the clutch in test No. 1579p, with practically the same 
external dimensions and only a slight increase in weight, 
and the latter did not slip. The clutches were thrown in 
and out of gear very easily during the tests, and when doing 
so there were no symptoms of grinding or seizing. 

“In each of the foregoing tests the clutches were made to 
fit a 4in. diameter shaft—size used for dynamometer—and 


| were, the makers state, constructed as small a diameter as 
possible, allowing for necessary strength of materials and 


motion work. The results obtained are much higher than 


| would in practice be applied to shafts 4in. diameter, but any 


increase in the size of shafts used must of necessity increase 
the diameter of clutches pro ratio.” It may be remarked 


| that a lighter load on the brake and spring balance might 
| have been used if the speed had been raised, and there seems 


to be no reason why the trials should have been made at so 
low a speed. Considering the great growth in the speed of 
line shafting now generally used, the higher speed would have 


| been in no way objectionable. 








THE COST OF WORK IN INDIA. 





ENGINEERS in England, when comparing notes with their 
professional brethren abroad regarding the relative cost of 
their constructions, suffer the inconvenience of having no 
exact standard of comparison, and the value of records of 
foreign works is therefore considerably depreciated. For 
example, in our recent review of Mr. Deakin’s work, this 


Results of Trials of Crown and Victor Friction Clutches. 

















| Maximum Distance —. 
reading on : 7 | centre of whee . 1 
| | dynamo- Weight, W. ive. | to point of Brake Brake horse nos 
Test | D iptio meter. lication of horse- | Power at 120 Weight of Remarks. 
No. | a es os | or : revolutions clutches. ee 
| minute. ws Weisht power. | per minute. 
| mo-| Weight, 
Pounds. Pounds. gees W. 
Crown face fric- 448 1225 ewt. qr. Ib. ; 
1577p tion clutch with oe 51 4ft. O}in. '3ft. 9in. 62 146 8 15 Clutch slipped. 
| expansion ring. 1673 : ach 
1120 1225 f Main driving belt came 
1578p One V ditto .. —_ 47 Ditto Ditto 82 209 4 1 4 before slipping 
} 2345 point was reached. 
The belt was tightened 
up before starting, but 
> ae the test w stopped 
__ One V friction 952 1589 : ; c z . be hay Re: Pron 
1579p clutch, with fric- —_—_—————— 47 Ditto Ditto 88 224 4 012 < 
tion slippers. J 2541 poweralready obtained 


was in excess of pre- 


| slipping point, as the 
vious test. 


\ 





or other device dependent on position and circumstances, and | 
secondly the screw lever—F—and right and left-hand screws | 
—D D—the friction ring—B—is expanded, /and is thus in 
frictional contact with the shell or cylinder—A—at every point 
of its circumference, and when withdrawn from contact is 
brought to rest on the driver and studs—-SSS. DD is the 
right and left-hand screw, the middle part of which is grooved 
in the direction of its length, the lever being secured to it by 
means_of a key,which fits into these grooves, and a slot in 








the lever, the key being kept in position by a set screw. By 
this arrangement any slight wear may be taken up by 
removing the key and inserting a groove nearer. H is the 
cover, having @ slot cast in to admit of movement of lever. 
It is affixed by means of set screws to projections shown on 
hub and driver—C. This cover prevents lubricants from 
being thrown out, and also makes the clutch practically 
dust proof. 

The clutch in test No. 1579p—see table—has two screws 
and two sets of levers connecting the screws with the sliding 
collar, thus acting on both ends of the friction slippers at the 
same time, as in Figs. 1, 2, and 3. 





difficulty arises, and we have been asked whether the cost of 
work done in India could be trusted as a guide in estimating 
for similar work in this country. Unfortunately the question 


| for India is complicated by the fluctuations in the value of 


the currency. Yet, undoubtedly, a certain amount of 
guidance may be obtained from the records of Indian 
engineering by comparing the value of the units of labour 
and materials in both countries. If we turn to the compila- 
tions of the rates and specifications of works which have 
been from time to time published by the several Indian Local 
Governments for the use of their Public Works Departments, 
we see that the matter of detailed rates of labour and 
materials has received the most minute attention, and assum- 
ing that the quality of the work estimated for is comparable 
with that done in England, the relative cost of work at home 
and in India may be readily calculated. Among the compila- 
tions above referred to, that framed for the Government of 
Bombay by its Public Works officers is the most extensive 
and complete, while the specifications of work which are 
given in detail will afford an accurate measure of the 
quality of the work which may be expected from the 
expenditure. : 

We have before us the last edition of this compilation by two 
Royal Engineer officers, Capt. Marryat and Colonel Seaton— 
“ Specifications, Rates and Notes on Work, compiled for the 
use of the Public Works Department in the Bombay Presi- 
dency,” for which the data has been supplied by the most 
experienced officers of the Jrrigation and General Branches, 
and in it appears the specifications under which most of the 
large irrigation projects in the Presidency have been con- 
structed, among others, that at Khadak-Visla, described by 
Mr. Deakin. From the data there given, and from another 
publication—‘‘ A Comparative Statement of the Dimensions 
and Cost of Storage Works Constructed, under Construction, 
and Proposed in the Deccan ”—much instruction and valu- 
able comparisons may be made in the case of irrigation work. 
In the limits ofan article it would be impossible to pursue 
this question further, but it will be readily observed how the 
application. of. the. information. may guide the ‘English 
engineer in estimating for similar works.. 
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RAILWAY MATTERS. 


‘or completing the sum of £212,176 for public 
ae ee ieee ) pers a works in Ireland, and the vote 
for £38,676 for tramways and li 
to after some discussion on 
Commons. 

On the 81st ult. part of the Western Express, one of 
the fastest and finest trains on the Boston and Albany Railway, 
fell through a bridge over the Westfield river, near Chester, 
Massachusetts. Fifteen passengers were killed and thirty-six 
injured, six of them fatally. 


Tue tunnel which it is proposed to construct under the 
Hughli at Budge Budge in connection with the East Coast Railway, 
will be about 13 furlongs in length. Indian Engineering says, the 
estimated cost is about 70 lakhs, and it is anticipated that little 
difficulty is likely to be experienced in executing the work by the 
Greathead shield system. 


Tur rolling has just been finished of 2000 tons of rails 
of Dudley’s 80 1b. section at Bethlehem, *60 carbon, for the Buffalo, 
Rochester, and Pittsburgh. This will make about 11,000 tons they 
have had, an American contemporary “— The drilling is Col. 
Katte’s standard of the N. Y. C. and H. R. R. R.; splice being the 
same section, but 42in. long, to give more space for tamping the 
joint ties. 

Tue official inspection of the new metre gauge line of 
railway between Dodbullapur and Hindupur on the Mysore State 
Railway was made last week by the consulting engineer to the 
Government of Bombay, who will subsequently undertake the half- 

early inspection of the Mysore State and Southern Mahratta 
ilways. The new line was, Indian Engineering says, to be opened 
for traffic on the 1st September. 


Ar the inquest held on Tuesday on the victims of the 
collision between two passenger trains on the New York and Rock- 
away Beach Railway last Saturday night, the jury found that the 
accident was due to criminal negligence on the part of a towerman 
named Knott. The verdict exonerated those in charge of both 
trains from all blame, but censured the system employed on the 
Long Island Railroad for signalling in the rear of trains. 


Tur Minister of Marine has given his sanction to some 
important works, to be undertaken in connection with the harbour 
of Brest. Among these, the principal consists of the piercing of a 
tunnel under the ramparts at the point, in order to connect the 
arsenal with the landing-place of the new roadstead. The railway 
will then be able to establish communication with both banks of 
this great naval port by means of a swing bridge, and will very 
materially contribute to the welfare of the harbour as a rendezvous 
for ships of war. 


No criticism of the condition of the atmosphere in the 
Metropolitan Railway tunnels and carriages can be too severe. It 
has long been bad enough between Farringdon and Baker- 
streets, but it has become much worse, and is sometimes simply 
intolerable between Temple and Westminster. When the condi- 
tions of working of these lines, the almost incredibly sulphurous 
and smoky condition of the air, and the high fares charged for 
short distances, are considered, it seems a marvel that any human 
being can be persuaded to use the lines at all, and no wonder that 
they do not pay. 


Ir is proposed to put into execution a line of railway 
from Bagdad to Constantinople, which has been in the embryo con- 
dition for many years, and thus unite the two capitals of European 
and Asiatic Turkey. Representations, with this object in view, 
have been made to the ne sy Government by a syndicate power 
fully supported by some of the first houses in Paris, Brussels, and 
Amsterdam, As a commencement, the sections from Cesarea to 
Diarbekir, and from Mossoul to Bagdad must be first taken in 
hand. The branches from the main line to the shores of the Black 
Sea will be a secondary consideration. 


AccorDING to press dispatches, the Manitoba and 
North-Western enjoys the distinction of having had, last week, the 
most complete railroad strike on record —all the employés, 
including station agents and telegraph operators, having left 
work on Tuesday because their pay was several months past due. 
The road, which is about 250 miles long, went into the hands of a 
receiver last June, and the court was slow in authorising the 
receiver to pay back wages. The strike had the desired effect, 
the court issuing an order on Thursday to pay the wages due. 
The general manager was the only man who remained on duty. 


A RECENT report of the British Consul at St. Petersburg 
shows the help given to the manufacturers of railway plant in 
Russia. The value of the production of railway plant and appur- 
tenances by Russian works since their establishment is estimated 
as follows:—Iron rails, 30,450,000 roubles; steel rails, 173,078,000 
roubles; rail fastenings, 26,087,000 roubles ; locomotives, 90,827,000 
roubles; goods cars, 127,747,000 roubles; and passenger cars, 
9,349,000 roubles; or together, 457,538,000 roubles, or say 
£45,753,800. Now this same railway plant, if ordered abroad, 
would have only cost £21,449,300, The money paid in excess to 
the Russian rail, &c., manufacturers thus amoun to £24,304,500, 
and to this sum should be added £2,542,000 paid in the shape of 
premiums on native rails and locomotives, and £485,300 lost by 
the Crown on its advances for the establishment of railway plant, 
&c., works, The loss, therefore, incurred by the Government and 
private railway companies under the purchase, during a period of 
thirty years, of rails, &c., of Russian manufacture amounts to no 
less a sum than £27,331,000, which comes out of the pockets of 
the general taxpayer. 


A REPoRT to the Board of Trade has been written by 

jor Marindin on the accident which occurred on the 
Ist ult, in Wickwar tunnel, between Bristol and Gloucester, 
on the Midland Railway. In concluding his report, he says :— 
It appears that during the five days between Sunday 
the 18th and Thursday the 23rd July, inclusive, the up line 
through Wickwar was relaid, a proper notice having been issued 
to drivers, and flagmen being stationed according to regulations 
to insure that the speed of trains was reduced while the relaying 
operations were in fa yg ; but that on July 27th the inspector 
in charge of the district, having satisfied himself that the new 
rails werein proper line and the sleepers well packed, withdrew 
the flagmen, although there was no top ballast whatever on the 
line, and from that time drivers were entitled to run, and 
probably did run, at the usual speed through the tunnel on the 
relaid up line. No evil result followed the discontinuance of cautious 
running until Tuesday, August lst, when the 8.5 a.m. passenger 
train from Bristol was running through the tunnel at its asual 
speed, probably nearly fifty miles an hour, and when, after 
reaching a point 542 yards inside the tunnel, a pair of wheels left 
the rails, and so disturbed them that three other vehicles, not, 
owever, consecutive vehicles, also ran off before the train was 
brought to a stand. There is no doubt in my mind that the 
accident was due to the entire absence of any top ballast, so that 
the sleepers, which were merely resting on the surface of the 
ie ballast, although properly packed, were liable to move 
aterally when subjected to pressure, one way or the other, from 
the oscillation of ey train. This movement was evidently 
very slight, for if it been considerable the engine and the 
whole train would probably have left the rails, and a very serious 
accident would have resulted. The narrow escape from a very 
Serious disaster will, I have no doubt, lead the company to issue 
stringent orders to insure that in no case shall flagmen, who have 
been Placed out to caution drivers during relaying operations, be 
withdrawn, until the relaid line is complete in every respect. 


ht railways in Ireland, were agreed 
uesday evening in the House of 





NOTES AND MEMORANDA. 


In thirty-three of the largest towns in England and 
Wales, 6601 births and 4075 deaths were registered during the 
week ending Saturday last, the 2nd of September. The annual 
rate of mortality in these towns, which had been 22°8 and 21°6 
per 1000 in the preceding two weeks, further declined to 20°6. 


In London 2616 births and 1566 deaths were regis- 
tered during the week. The deaths showed a decline of 152 from 
the number in the preceding week, but were 115 above the 
average. The annual death-rate from all causes, which had been 
225 and 20°8 per 1000 in the preceding two weeks, further 
declined last week to 19-0, 


THERE are certain explosives, such as nitroglycerol, 
dynamite, guncotton, picric acid, and the new German military 
powder, which, when simply heated, burn quiet'y if freely exposed, 
or, if confined, explode only at the spot where heat is applied 
without the whole mass taking part in the explosion. This, 
according to an abstract of a paper by H. Biltz in the Journal of 
the Chemical Society, is probably because they are bad conductors 
of their own explosive wave. If, however, the same substances are 
subjected to a violent shock by the explosion in their midst of 
initial charges of mercury fulminate, the shock seems to affect all 
the molecules of the explosive at once, and the whole mass of the 
latter explodes with enormous violence. 


THE water discharge or run-off from paved surfaces in 
St. Louis, Mo., bas been investigated by R. E. McMath, M. Am. 
Soc. C.E. From a study of sewers known to be over-taxed and by 
taking into account their capacity as computed by Kutter’s 
formula, he finds that the quantity of water reaching the sewers 
may be fairly represented by the formula, Q = 5:0625 {/ S A‘, in 
which A is the area in acres, 8 the mean surface grade in feet per 
thousand. This formula differs from that of Biirkli-Ziegler in 
using the fifth instead of the fourth root, a result which, the 
Engineering Record says, agrees with sewer gaugings made in New 
York City by Rudolph Hering, M. Am. Soc. C.E. 


In some of the experiments on electrochemical effects 
on magnetised iron by Mr. T. Andrews, F.R.S., two pieces were 
cut adjacently from a long polished steel rod so that they were 
alike in composition and structure. Both were weighed and 
immersed in equal quantities of cupric chloride solution, one of 
them being previously magnetised. After a certain time—six to 
twenty-four bea Ba were removed from the solution, freed 
from deposited copper and carbonaceous matter, dried, and again 
weighed. In every case the magnetised bar, not highly magnetised, 
had lost more in weight than the unmagnetised bar, an average of 
twenty-nine experiments showing an increase of corrosion in the 
steel due to magnetic influence of about 3 per cent. under the 
conditions of experiment. 


At a meeting of the Paris Academy of Sciences 
on August 14th, MM. Delahaye and Boutille showed an ingenious 
fire-alarm. A hollow ball of aluminium, 15 to 20 mm. in diameter, 
is supported at one end of an arm, with a counterpoise at the 
other end, the whole being in equilibrium at the ordinary tem- 
perature and pressure of the air. The apparatus, Nature says, 
1s purposely made not sensitive enough to show the ordinary 
natural changes of pressure, but if the specific gravity of the air 
becomes diminished considerably, either from a rise of tempera- 
ture or an admixture of coal gas in sufficient quantity to become 
explosive, the balance is destroyed, and the ball in falling com- 
pletes an electric circuit by which an alarm bell is set ringing until 
the normal state of affairs is again established. 


AccorDInG to the Scottish Referee, the speed at which 
a cricket ball is delivered by a fast bowler may be roughly esti- 
mated at a mile a-minute. When Mr. C. T. B. Turner, the Austra- 
lian bowler, visited Woolwich Arsenal, he was requested by an 
official to bow] through the electric screens in use for measuring 
the velocity of projectiles. It was found that, at a point repre- 
senting half-way between the wickets, the velocity of ‘nade all 
was 81ft. - second, or fifty-five miles an hour. At this rate the 
ball would traverse the pitch in 22-27ths of a second. Several 
bowlers, however, as for instance Mold, the Lancashire professional, 
and Kortright, the Essex marvel, bowl faster than Turner, and 
this would bring the pace to the mile per minute. It may be well 
understood that a batsman has to keep all his wits about him to 
guard his wickets, and his body from such attacks as these. 


Some very interesting experiments have been recently 
made by M. Mallet respecting the action of a screw in producing 
vertical propulsion in a balloon, the results of which, says Le 
Genie Civil, have been presented to the Académie. The screw was 
designed and set to work by M. Langlois de Saumier. It has a 
diameter of 74ft., and turns round a vertical shaft fixed by two 
clamps to one of the sides of the car. M. Mallet succeeded, by 
imparting to the screw a velocity of 100 revolutions a minute, to 
raise the balloon, which has a capacity of 28,000 cubic feet, through 
a vertical space in the same time of 333ft. Frequent repetitions of 
the same experiment invariably gave the same results. As the 
screw revolved, it necessarily caused the balloon to rotate also, but 
the movement was not found to produce any inconvenience, since 
the velocity did not exceed 0°04 of a complete revolution in a second. 
The author concluded his communication by a series of observa- 
tions upon this particular mode of propulsion, pointing out that it 
was exceedingly well adapted for purposes of scientific experiments. 


In a recent paper on petroleum beds near Pechelbronn, 
Lower Alsace, and exceptionally high temperatures observed 
there, M. Daubrée says :—About twelve years ago the flooding of 
one of the petroleum mines of Pechelbronn by a sudden outbreak 
of the mineral oil suggested a substitution of boring and pumping 
for the laborious subterranean process, with the result that the 
yield was increased more than seventy times. The tertiary beds, 
which have an inclination of 7 or 8 per 100, are rich in gas, and the 
force with which the jets are projected when struck is sufficient to 
drench the men and produce a disturbance resembling an earth- 
quake. It is calculated that all the sources together produce at 
present 80,000 kilogs. of petroleum per day, and it is probable that 
many jets, if bored walle enough, would be capable of yielding 
50,000 kilogs. per day each. Some of the sources show a remark- 
able rise of temperature with increasing depth, reaching 1 deg. for 
7m. in one boring. This rise, contrary to the usual experience, 
becomes more rapid as the depthincreases. M. Daubrée attributes 
both the occurrence of the oil and the extraordinary distribution 
of temperature to a particularly energetic internal activity, 
chemical or otherwise, of the globe at that point. 


Mr. Rosert Moore, in discussing a bridge design, 
recently said that in ordinary bridge structure it often happens 
that the small rollers get clogged from corrosion and accumulated 
dirt, and they cease to function and bring severe strains on the 
re and the masonry. He had lately seen a case of the 
—— of the coping on the top of a heavy pier from this cause. 

llers of larger diameter than those usually employed should be 
provided. Mr. Morison said an old bridge was lately taken down, 
which was of very antiquated design, with cast iron top chord and 
connections, but the chief wear in it was found where there should 
theoretically have been no wear at all; that is on the pins holding 
the counters at the ends, Referring to Sir Benjamin Baker's 
remark about internal stresses, Mr. Morison mentioned his practice 
of drilling bridge pins horizontally through the centres. He was 
led to do this from having had to condemn pins for piping, and it is 
now his universal practice. This drilling is useful not only in 
relieving internal stresses, but in detecting defects in the metal. 
In one bridge now building he rejected all the pins. They were 
— under too light a hammer and the drilling revealed internal 








MISCELLANEA. 


A CORRESPONDENT has written to the Standard calling 
attention to what he describes as defective fog horns at the Fair Isle 
lighthouses. He says uncertain stoppages occur which are mis- 
leading. He says it is attributed to heating of the air compressing 
machinery. 


Nive electric hoists of the drum and winch-head type 
have been in use for about thirty months on the wharves of 
Sanderson and Sons in Brooklyn, which are used by the Wilson 
line of transatlantic steamers. Each hoist is equipped with a 
general electric 10-horse power bipolar motor. 


RicHarpD HornsBy AnD Sons, of Spittlegate Iron 
Works, Grantham, have commenced upon a large scale to manu- 
facture water-tube boilers under the patents of the Mills Patent 
Sectional Boiler Company, of Pendleton, Manchester. Messrs. 
Hornsby will in future carry on the manufacture of these boilers 
under the title of the ‘‘ Hornsby ” Water-tube Boilers. 


Tue August return of the Cleveland Ironmasters’ 
Association shows the following as the month’s makes of pig iron, 
namely :—117,000 tons of Cleveland iron, and 116,000 tons of other 
kinds ; a total of 233,000 tons, or 2000 tons more than in July. 
There are eighty-nine furnaces blowing, fifty of which are making 
Cleveland iron. The stocks decreased 4278 tons in August. 


Tue Secretary of State for Foreign Affairs has learned 
from her Majesty’s Minister in Chili that the municipality of 
Santiago have expressed a wish to receive tenders for the lighting 
of that city by electricity. Such particulars as are in the posses- 
sion of her Majesty’s Government may be seen on personal appli- 
cation at the Commercial Department of the Foreign-office, between 
the hours of eleven and six daily. 


REFERRING to the Ferry Bridge illustrated in our last 
impression, the Secretary of the Cleveland Institution of Engineers 
sends us a copy of a paper read before that society, entitled 
‘* Description of a New High-level Bridge or Bridge Ferry,” by 
Mr. Charles Smith, as proposed for crossing between East and 
West Hartlepool. The design is substantially that adopted by 
Mr. Arnodin, as illustrated by us last week. 


Tue St. Martin’s Vestry is engaged in the work of 
re-paving the Trafalgar-square to Burleigh-street portion of the 
Strand. We understand that it is now some four years since this 
part of the Strand was paved, and it then took nearly two months ; 
but ‘‘ Wells’ Light” is to be used, and Mr. Mason, the vestry 
surveyor, promises his Board to undertake the completion in three 
weeks, by working at night with the aid of these lights. 


An International Exhibition will be held at Vienna from 
April 20th to June 10th, 1894. The scope of this Exhibition will 
embrace questions of economical food supply, army sustenance, 
life protection, and means of transport; and it will be held in 
combination with a special Sports Exhibition. The Exhibition is 
arranged by the Society for Propagating Agricultural Science, and 
is under royal patronage ; but it is a private undertaking, in which 
the Austrian Government takes no official part. 


A veRY voluminous number has been issued of the 
Paper Maker, which is called the ‘‘ Special World’s Number.” It 
contains about 200 pages, chiefly composed of articles on paper 
works, the founders, managers, and owners, and of some paper 
machinery engineers and engineering works of England, Scotland, 
and the Continent. It is printed on special highly-glazed paper, 
and is issued as an example of paper, printing, and process 
engraving, particularly as concerning the paper-making trades. 


Tue Federated Institution of Mining Engineers, the 
members of which went a number of excursions on Tuesday, in 
accordance with the programme published by us last week, held 
their annual meeting on Wednesday in the large hall of the 
Philosophical Society, Glasgow. The meeting included the summer 
meeting of the Mining Institute of Scotland. Mr. Lewis, Notting- 
ham, the president, occupied the chair. Mr. Sopwith, Cannock 
Chase, was elected president for the ensuing quarter, and in 
accepting office congratulated the Scottish Institute on having 
joined the federation. It was agreed to hold the next meeting in 
February at Leeds. 


THE central station at Whitehaven was formally opened 
on Saturday, the 2nd inst., by Miss Dees, daughter of Mr. J. 
Gibson Dees, J.P., chairman of the Whitehaven Town and 
Harbour Trust. ‘The order under which the electric lighting 
works at Whitehaven have been laid down was obtained in the 
session of 1891, the area uf supply being the whole of the urban 
sanitary district. In the summer of 1892 steps were taken by the 
trustees for putting their powers under the order into effect, and 
the advice of Dr. John Hopkinson, F.R.S., was obtained. Dr. 
Hopkinson recommended a scheme by which the whole of the 
public street and harbour lamps should be lighted by means of 
glow lamps, and that sufficient plant should be provided for 
supplying electrical energy to a few of the principal streets for 
private consumers, in addition to the street lighting. Under him 
plans were prepared for a plant equal to an output of 165 kilo- 
watts, including four sets of Willans’ compound central-valve 
engines of the F F type, coupled direct to Crompton’s dynamos, 
each giving 150 ampéres at 240 volts, and a battery of 106 E.P.S. 
K type cells with a normal output of 100 ampéres at 212 volts. 
The system of supply is the three-wire for domestic lighting, and 
two-wire at 230 volts for public lamps, which comprise glow lamps 
run two in series. The cables have been supplied and laid by 
Messrs. Siemens Brothers and Co. Steam is generated at a 
pressure of 120]b. per square inch by two Lancashire boilers, 
supplied by the Lowea Engineering Company, Whitehaven. 


THE manufacture of Portland cement in China is 
described in the last British consular report from Tientsin. The 
works are situated at Tongshan, eighty miles from Tientsin, and 
were erected three years ago. The plantis of the most modern 
description. A branch line connects the works with a railway 
running to Tientsin. The raw materials used are mountain lime- 
stone, fireclay, marl, and a rough kind of china clay, all of which 
are found in the immediate neighbourhood of the works. The 
fuel used is hard furnace coke made on the premises from the locai 
bituminous coal. The process of manufacture is more elaborate 
than at some of the English works. The limestone and clays being 
very variable in quality as they are delivered into the works, an 
analysis of the slip is made every half hour or so. By paying close 
attention to this, slurry of uniform analysis is obtained, but the 
different densities of the raw materials used cause them to settle 
down in the ‘‘ backs” in distinctive strata, and before the brick 
moulding can be done the slurry is turned with the shovel and 
trodden well under foot in order to obtaina uniform mixture. The 
bricks are then transferred to the drying ovens, and to the kilns 
for burning to clinker. The resultant Portland cement is 158 lb. 
per bushel. The present output is 300 tons per week, and that is 
the limit of the capacity of the works. It is all used at the various 
works of the Imperial Government, very little finding its way into 
the hands of private consumers. There is every probability that 
the demand will soon be largely in excess of the existing works. 
The cement is guaranteed to stand a tensile strain of 400 1b. per 
square inch after having been immersed in water for seven days. 
The technical work, including a large chemical laboratory and 
assay office, in which the minerals from the various mines and 
establishments of the Chinese Engineering and Mining Company 
as well as of the Government are analysed and assayed, is under 
the control of an English manager, whose sole foreign assistant is 
an English millwright. Owing to the severity of the winter it is 
impossible to do any mixing: for four months in the year, so that 
the output is limited to about 9500 tons perannum. The work 
goes on for sixteen hours a day, including Sundays. 
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PROPOSED BRIDGES OVER THE DANUBE AT 
BUDAPEST. 
COMPETITIVE DESIGNS. 


Ovr readers are already aware, from our advertising 
columns, of the intended international competition for the 


designs of two bridges over the Danube, both of which are | 


situated within the territory of the free city of Budapest, the 
capital and the Royal residence of Hungary. Necessarily, 
the conditions published are of a very general character, but 
we shall now give in the present article some further 


particulars relating to the theoretical and practical conditions | 
to be adhered to by intending competitors, which will, we | 


venture to think, be also of interest to many others. Both 
bridges, named respectively Eskiitér and Févamtér, so far as 
concerns the superstructure, are to be of iron, which proviso, 


of course, includes steel, as the latter is only another form of | 


the same material. The foundations, or substructure, are to 
be of masonry, and the design for the bridges does not 
include the approaches, nor affect the present construction 
and position of the river banks. As a first condition, the two 
structures are to be designed so as not only to fulfil the 
requirements of stability and security in an engineering 
point of view, but are also to be in strict accordance with 
westhetical principles—especially in the case of the Eskiitér— 
so as to take a worthy place among the most notable archi- 
tectural erections in the 
city. In fact, judging from 
the information at our dis- y 
posal, zsthetical effect, with © —o.4..—__- 
regard to correct propor, % -— NO 
tions and beauty of outline, . } 
is a sine qua non. : wats 
This condition applies 
more stringently to the 
Eskiitér, as it is situated in 
the centre of the town, and 
about half a mile from the . 
existing suspension bridge, ! 
which evidently occupies a > 
high place in the estima- 
tion of the Hungarian 
authorities, as it is held up 
as @ sort of model for those 
competing in the present 
instance. As the Févamtér 
Bridge is placed consider- 
ably farther upstream than 
the Eskiitér, it is further 
removed from the over- 
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Ironwork in compression : 
do. in tension or flexure 


Cast iron can only be employed in shoes, bed plates, sockets, 
and other subsidiary parts of the structures. In calculating 
the diameters and the number of rivets, it must be taken 
into consideration that the lateral pressure exerted by the 
rivet upon the projection of the rivet hole shall not exceed 
10:14 tons to the square inch. Lateral flexure is also to be 
provided for in all the component members, subjected to a 
compressive stress. 

It will be also necessary to forward the following plans in 
connection with the designs :—(1) A general plan and eleva- 
tion on a scale of s}5 to z}y). (2) Details of the abutments 
and piers to a scale of y}5 to s},. (3) A plan of the super- 
structure with the principal dimensions both longitudinally 
and transversely, to a scale of not less than ,},. (4) Longi- 
tudinal and cross sections, in detail, to ascale of ,'; to at. 
(5) Further drawings showing anchoring arrangements, 
articulations, and joints, are required to a scale of ,'; to ,;, 
or, if necessary, to a still larger scale. (6) Details of the 
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less ornamental and more 
massive style. As itis also 
to be erected in a more 
suburban part of the city, 
where there is a very con- 
siderable traffic carried on 
across stream by local 
craft, it is desirable, although not de rigueur, that no 
scaffolding should be put up in the river during its con- 
struction. While all technical and esthetical conditions are 
to be complied with, that important and ever recurring one 
of economy is not to be neglected. Competitors are to bear 
in mind that if within the limit of possibility, the cost of the 
two bridges is not to exceed the sum of £418,000. 

In the annexed figures are shown the outlines to be strictly 
adhered to with respect to headway, spans, depth between 
soffit of superstructure, and level of roadway, and other 
dimensions in the event of a three span design being adopted 
by a competitor. It is urged upon the candidates that a 
single span for each bridge will be the most acceptable, but 


should the question of the limit of the cost or other just | 


reasons prevail, the former will receive all due consideration. 
In both instances a structure of two spans only is quite 
inadmissible. It is also to be kept in view that while the 
Foévamtér Bridge is square to the longitudinal axis of the 
stream, that of the Eskiitér is inclined at an angle of about 
85 deg., so that the latter will be slightly on the skew, which 
in an iron bridge is of little importance. In deciding upon 
the thickness of the piers, it must be considered that while 
having due regard to their strength and stability, it is 
desirable to make them as narrow as proper engineering con- 
struction will permit, since the channel of the Danube is 
very much contracted by its two riverian walls, especially in 
the vicinity of the Eskiitér. This bridge is to have a roadway 
of 52ft. 9in., and a couple of footpaths of 9ft. 10in. each, and 
the other a roadway of 56ft. Qin., and two footpaths 
also. Both structures are to be designed in such a manner 
as will permit of the establishment at any future date 
of a tramway worked by electric or other description of 
haulage power. The tramway would be of a double track, 
one laid along each side of the bridges. A small channel, 
lft. 6in. in depth, must be provided below the road level to 
inclose the electric current conductor, which will be placed 
under the inner rail on one of the tracks, and under the 
outer on the other. The expense of this small provision 
must be included in the estimate. An arrangement must 
also be effected in the platform, without in the least interfer- 
ing with its width, which will allow of the laying of tele- 
graphic cables, and of gas and water pipes not exceeding 
1ft. 2in. in diameter. 

As a basis for the calculation of the stresses, the following 
are the data :—(1) A uniform load of 92 1b. per square foot 
overthe whole platform or roadway. (2) Forthe Eskiitér Bridge, 
the load of two wagons, 8ft. 3in. in width, with a wheel] base 
of 9ft. 9in., advancing side by side, with a width of way of 
5ft., and a weight of 4 tons. (3) For the Févamtér Bridge the 
difference in the conditions are that the width of way is 
increased to 5ft. 3in., and the weight to 6 tons. Both the 
uniform and movable loads are to be included in the total 
weight allowed for the position determined in which the 
resulting stress becomes a maximum. The maximum pres- 
sure of the wind is to be taken at 501b. per square foot 
over the lateral unloaded surface of the bridges. The 
following data are to be adhered to in the calculations for the 
strength of the two structures, in tons, per square inch of 
materials :— 


Wrovcur Iron. 


Main girders ae ee ee eee ee eee 
Cross girders, stringers, and other parts of the superstructure .. 4°43 
Wind bracing : Be) wes bbl Ne) be BOS pe (eb ae Ron! 6s 
Rivets exposed toa singlestress.. .. .. .. .. -- «- «+ +. 4°40 
Rivets exposed to stresses in different directions and to shocks .. 3°80 
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THE ESKUTER BRIDGE 


arrangement of the roadway. (7) Designs for the houses of 
the keepers, in appropriate architectural style. 

A full technical and theoretical description must accom- 
pany the plans, setting forth the reason for adopting the 
designs of any novel mode of construction that may be made 
use of. In addition, there must be forwarded a calculation of 
the weight, quantities, unit prices, and strength of the whole 
structures. The borings being executed to ascertain the 
nature of the substrata will not be available for reference 
until the end of the present month. That the prizes offered 
to the competitors are liberal will be admitted, but at the 
same time there is plenty of work to be done for the money, 
| especially asa visit to the site seems to be almost indispens- 
able, from the conditions we have published. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New light station.—-A new lighthouse, with fog signal equipment, 
is being erected on the new outer breakwater of Chicago Harbour. 
The tower itself is 73ft. high above the water, and is surmounted 
by the lantern, which will show red and white flashes at intervals 
of five seconds, the maximum power of which is not reached until 
a distance of two miles, and will be visible for sixteen miles in clear 
weather. The light itself is of 2000-candle power, and multiplied 
by the lenses. The total cost of the work will be about 85,000dols. 
On each side of the lighthouse is a small building containing a biast 
fog-horn, which can be madeaudibleata distance of twenty-five miles, 
giving eight blasts per minute. The fog-horns resemble enormous 
steam whistles with 10in. bells, and each one has a 25-horse power 
boiler, with an engine with cylinders 4in. by 9in., and making 120 
revolutions per minute. The blasts will be of five seconds duration 
and twenty-five seconds intervals, and can be heard at a distance 
of seven or eight miles in foggy weather. They are operated by 
automatic rotating gear, and the sound is deep and sonorous, and 
not shrill. The light station is built upon a crib 40ft. by 60ft., 
30ft. beyond the end of the breakwater. The crib is filled with 
stone, and surmounted by a concrete superstructure faced with 
stone, and reaching to a height of some 8ft. above lake water- 
level. Above this masonry is a steel casing with concrete filling, 
the shell of the Jivht tower being of steel. 

Railway statistics. At the end of December, 1892, the mileage 
of railways in the United States amounted to 175,223 miles, of 
which 4429 miles had been constructed during that year. This 
gives 5°67 miles of railway per 100 square miles of area, and 26°29 
miles of railway per 10,000 inhabitants. There were also 8865 
miles of second track, 813 miles of third track, 750 miles of fourth 
track, and 35,742 miles of track in yards and sidings, making a 
total of 221,628 miles of track. There are 991 corporations, of 
which 56 per cent. control more than 1000 miles of road. In 
June, 1891, according to official statistics just issued, there were 
8901 passenger locomotives, 16,696 freight, 4321 switching, and 
2221 unclassified, or 32,139 locomotives in all. Also 27,949 

assenger cars, 947,300 freight cars, 35,185 in company’s service, 

01,787 in fast freight service, and 153,390 leased, or 1,215,611 cars 
|in all. Of this equipment, 23,694 locomotives, 27,246 passenger 
| cars, and 137,992 other cars were fitted with train brakes. In 
1892, with a total equipment of 1,277,571, there were 283,835 
fitted with train brakes, and 267,598 fitted with automatic couplers. 
The number of employés was 784,285, or one man to eighty-two ¥ 
the entire population. The average length of section for trac 
maintenance is six miles, and the average number of men in a 
section gang is seven. 

Consolidation locomotive.—The Illinois Central Railroad is using a 
number of powerful engines of the consolidation ty ight- 
coupled driving wheels and a leading two-wheel truck or bogie—for 
| its heavy freight service. The engines have axles of hammered 
| iron, truck wheels and driving wheel centres of cast irop, and 
| diamond frames on the tender trucks. The boilers are of the 
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Belpaire type, with fire-boxes between the frames and e ; 
over the third and rear axles, The engines were built pine 
Rogers Locomotive Company, and are of very plain and sim 4 
design. The general dimensions are as follows :— ple 
Cylinders .. 2... 1 oe oe oe 2lin. by 24in, 
Driving wheels, diameter 4ft. Shin, P 





Driving wheel base.. 16ft. 9in. 
Total wheel base .. .. 24ft. 5in. 
Truck wheels, diameter 2ft. 9in. 
Tender wheels, diameter 8ft. 
Wheel base of tender .. .. .. 15ft. 
Wheel base of engine and tender 47ft. 9in. 
Weight on driving wheels .. .. .. 118,600 Ib, 
Weight on engine truck oe 18,700 Ib. 
Weight of engine 137,300 Ib. 
Weight of tender .. .. .. 78,000 Ib. 
Weight of engine and tender 215,300 Ib. 


Boiler, diameter... 

Fire-box, size of grate .. 
Number of tubes—iron.. 
Diameter of tubes .. .. 
Length of tubes oe 
Heating surface, tubes .. 


; oe: 2in. 
10ft. 1gin. by 2ft. 93; 
“oe 
2in, 
11ft. 10}in. 
1454-5 sq. ft. 


Heating surface, fire-box 168°0 sq. ft. 
Heating surface, total .. 1622°5 sq. ft. 
ORCC 24 of 6) 25> 98 an. . O 28°2 sq. ft. 
Height from rail to top of smoke-stack .. 15ft. lhin. 
DE eUticn auc an’ ae sua ae Dane Se 3210 gallons. 
Coal 7 tons, 


New York ricer and harbour work.—The report of Colone] 
Gillespie, the officer in charge of the New York division of the 
United States engineer corps, shows that hydraulic dredging is to be 
tried in the lower New York bay, a hydraulic dredging steamer 
having been purchased for maintaining the ship channels and 
increasing the navigation facilities. In the upper part of the 
Hudson River a channel 400ft. wide and 12ft. deep is being 
dredged to Troy, and then will be 300ft. wide to the State dam 
near the entrance to the canal. There is now a navigable channel 
with a minimum of 11ft. of water from New York to Albany, and 
thence only 9ft. to Troy. There will be considerable rock excaya- 
tion on this work. On the Harlem River improvement dams have 
been built at both ends of the Dyckman cut, and the material 
between them excavated for the new channel, and a retaining wall 
built on the north side of the cut. In the East River and at Hell 
Gate about 60,000 dols. remain to be spent on the work, which has 
cost some 5,000,000 dols. in removing rock ledges and reefs. The 
work has consisted of submarine drilling, blasting, and dredging 
the broken rock, involving the use of special machines, divers, &e, 
The minimum depth is now from 20ft. to 24ft., while formerly it 
was only about 7ft. Large amounts of work are in progress in 
improving the channels in bays, creeks, and rivers mainly by 


redging. Soe ON 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


SELLERS of iron and steel on ‘Change in Birmingham to-day- 
Thursday—and in Wolverhampton yesterday were quite as firm as 
last one. Buyers tried to obtain concessions on the plea that the 
coal strike was breaking up, and that the fancy prices for iron and 
steel would have to give way sooner or later. Vendors, however, 
are determined not te budge an inch at present, and declare their 
intention of maintaining their present attitude at the least until 
after the conference on the 14th, when the men will decide whether 
or not to refer the matter to arbitration. Black sheets—doubles— 
have advanced from £7 to £7 7s. 6d. and £7 10s., and trebles to 
£8 and £8 2s. 6d. Marked bars are £7 10s. to £8 2s. 6d.; iron 
boiler plates are £8; best, £9 to £10; and tank plates, £7. Steel 
prices are firm. Pig iron continues scarce and dear. 

I am this week able to give further particulars of the new tool 
recently referred to as having been designed by Messrs. Braith- 
waite and Kirk, engineers and contractors, of the Crown Bridge 
Works, Swan Village, West Bromwich. It is a self-adjusting 
drill chuck. In this chuck the drill is quite loose, the end pressing 
against a fixed centre in the top of the chuck, which keeps the 
machine true and the drill steady. It also causes the drill always 
to centre itself as soon as any pressure comes on the point. The 
drill is driven by a loose pin which passes through the top and is kept 
from turning by a small clutch which is screwed into the chuck. 
All that is required, whether the chuck is revolving or not, is to 
place the end of the drill—with the pin in position—in the hole, 
and press upwards. Then, immediately that the slot comes into 
line with the pin, the drill passes up into its proper place and is 
secured by the small clutch. A great advantage is thus gained over 
some other chucks, inasmuch as this device enables any drill to be 
instantaneously changed for one of the same or of less diameter— 
broken or otherwise—without stopping the machinery. In 
cases where multiple drills are used, the amount of time saved is 
proportionately great. In most chucks at present in use, where the 
drill is fixed, unless the latter be made perfectly true and straight, 
the holes are apt to get out of shape and to lose their original round- 
ness, ‘‘ wobbling” being the result. But in this new chuck, sup- 
posing the drill to be a little out, it makes no difference, as in 
all cases the drill is much smaller than the hole in the chuck; 
a perfectly true hole being always obtained, whether it is rimered or 
drilled from the solid. Moreover, on account of the drill being 
loose in the chuck, the machine is relieved from considerable wear, 
especially in cases where radial drilling machines are used, the 
oe se in which are undoubtedly sometimes very marked. 
This chuck is easily connected to the spindle of any drilling 
machine, no set pin being required either in the chuck itself or 
in its attachment to the drill spindle. The patentees are Messrs. 
Braithwaite, Kirk, and Chattaway. In addition to the orders 
mentioned last week, Messrs. Kirk and Braithwaite have this week 
secured orders for between 400 and 500 tons of bridge work in 
100ft. spans for the Imperial Railway of Japan. The firm, like 
several others in this district, experience difficulty in getting their 
usual steel supplies from the North of England on account of the 
coal strike having stopped the northern works ; and in cases like 
these it is no good applying to local steelmakers, for they are 
already so busy that they cannot execute any fresh work. 

The Stafford-road Locomotive Works at Wolverhampton, of the 
Great Western Railway Company, were the scene of an interesting 
commemoration on August 30th. By that we exactly 1000 new 
locomotive boilers had been completed for the Great Western line. 
The event was celebrated by hoisting a flag and firing a volley of 
fog signals along the rails over which the new work was conveyed. 
The first new boiler was made in 1859, when the locomotive 
department in Wolverhampton was in its infancy, so that in addi- 
tion to the vast number of engines repaired during the past 
thirty-four years, no fewer than one thousand new locomotives 
have been turned out at these works. ae 

The engines and engine house at the Sandwell Park Colliery 
have been damaged by fire to the extent of £2000, which amount, 
however, is covered by insurance. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The question which is just now foremost throughout 
the engineering and iron trades of this district is the probable 
further duration of the coal stoppage. Although the general 
ballot which has been taken during the past week by the Miners 
Federation is no doubt a step which may tend to bring a sottle- 
ment of the dispute nearer, it is not likely in itself to have any 
direct result in hastening a resumption of work at the collieries, 
and no one here who is in a position to form any sound opinion 


will get into operation 
In fe meantime, ull 


on the situation anticipates that the pits 
again, at any rate, until next month. 
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nt high prices of fuel, and the increasing difficulties of 
, Aad sagsmsel Stocks of coal in Lancashire are being rapidly 
exhausted, and in another week or so it will be only in very excep- 
tional cases that collieries will hold ag Be gps ws quantity on the 
pit banks. Gradually consumers are being driven to seek supplies 
from Durham and Scotland, where the pits are working ; and several 
iron and steel works in this district are now being kept going solely 
with Durham coke and coal, whilst engine fuel is being sent from 
Scotland to the ports on the Mersey, and Scotch coal is also finding 
its way inland. All this of course represents a very considerably 
increased cost to the consumer, which will necessarily go on 
increasing as users have more and more to rely upon outside 
supplies ; until it will become a question in a good many cases 
whether it is advisable to go on working under these conditions. 
Such a position cannot of course last very long ; and although, 
whatever the cost, many works will no doubt be = running, there 
is in prospect a period of excessive strain upon a 1 large coal-using 
industries in this district. 

Business coming forward on the Manchester Iron Exchange 
continues of a very unsatisfactory, hand-tv-mouth character. 
Users of pig iron go on buying in the smallest possible quantities 
just to keep them going, and even the present very restricted pro- 
duction of local and district brands bas no a effect upon 
yrices, ample supplies being obtainable from other quarters. 
Fancashire makers have been doing only a bp limited business in 
foundry qualities at about 45s., less 24, delivered Manchester, 
forge escriptions meeting with little or no inquiry, and the are 
now making preparations for damping down their furnaces, ith 
regard to district brands, there is not more than a very moderate 
business doing in Lincolnshire foundry at about 41s, 6d. up to 42s. 
in special cases, with Derbyshire averaging about 47s. 6d. to 48s., net 
cash, delivered Manchester, but for Lincolnshire forge iron moderate 
inquiries having been coming forward from South Staffordshire, 
where the finished iron works are kept going, and rather better 
prices have been got for deliveries in the above district, repre- 
senting an advance of about 6d. per ton upon the figures which 
have recently been quoted, about 35s, net cash on trucks having 
been got. For outside brands offering here makers are firm at 
about the prices quoted last week, good-named foundry Middles- 
brough averaging 44s. 4d. net cash, with Scotch iron quoted at 


about 46s. to 46s. 6d. for Eglinton, and 47s. to 47s. 6d. for Glen- | 


garnock net prompt cash delivered at the Lancashire ports ; 
where business of any moment, however, is to be got, merchants 
are quoting at under igaeayl wager ordinary brands of Middles- 
brough being obtainable at 43s, 10d., whilst quite 1s. per ton has 
been taken under makers’ prices for Scotch iron. 

The finished iron trade is in an altogether disorganised condition, 
and it is difficult to get any definite quotation. One or two local 
makers have been able to keep the forges partially going, and for 
prompt delivery about £6 per ton is being asked for bars, £6 10s. 
for hoops, and £7 15s, for sheets, but there is very little business 
to be got at these figures. Other makers are only quoting for 
delivery after resumption of work at the collieries on the basis of 
about £5 12s. 6d. per ton for bars, delivered in the Manchester 
district. 

Nut and bolt makers report only a very moderate weight of 
business giving out, but even this they are scarcely able to deal 
with, owing to the difficulties of obtaining deliveries of finished iron 
from makers. . 

In the steel trade a fair amount of business is coming forward, 
and with the present limited production both of raw and manu- 
factured material, prices are firm at about 54s., less 24, for good 
foundry hematites; £4 10s., net cash, for steel billets; and 
£6 10s. for steel boiler plates, delivered in the Manchester district. 
One of the local steel works at Wigan, which has been chiefly sup- 
plying the billets for this market, is, however, likely to be closed 
next week, whilst the Bolton steel works are simply being kept 
going with fuel obtained from Durham. 

The position as regards the engineering trades undergoes no 
very material change, so far as the weight of new work coming 
forward is concerned, and the outlook generally shows no improve- 
ment. The increasing difficulty of obtaining fuel supplies is, how- 
ever, necessarily tending to make the position of engineers still 
more unsatisfactory, and although toa large extent works have 
still some stocks of fuel to go on with, the intention is very fully 
expressed to suspend operations after these are run out until the 
pits again get back to work, and as there is no likelihood of any 
fresh coal being sent out from the Lancashire collieries, at any rate 
during the present month, it is not unlikely that in the course of 
the next two or three weeks there will be considerable interference 
with engineering and general manufacturing operations throughout 
the district. 

In passing through the Autumn Exhibition at the Manchester 
City Art Galleries, 1 noticed a most elaborate set of turnstiles of 
an entirely new design, and specially adapted for public institu- 
tions, which had been supplied to the Meadbusier Royal Institution 
by Messrs. W. H. Bailey and Co., of the Albion Works, Salford. 
One feature in these turnstiles is a very handy and neat arrange- 
ment of telescopic sliding bars in polished brass, in place of the 
ordinary gate, the ‘‘sweep” of which, when it is required on 
special occasions, to provide ingress and egress independent of the 
turnstiles, is frequently very inconvenient. These turnstiles, 
which have polished pe Pla tops, brass rails, and are highly 
finished throughout in first-class workmanship and material, are 
also so designed that entrance and exit is arranged sideways, to 
the left and right of the telescopic gate, which is also an improve- 
ment upon the ordinary arrangement. 

The inspection of the works of the Manchester Ship Canal, made 
last week by the Manchester Corporation, may be said to officially 
indicate the rapidly approaching completion of this important 
undertaking, and I gather from some of the engineers that the 
date for opening the Canal, which has been publicly announced as 
some time about February next, is well within the mark. The 
only important sections of the work which have now to be com- 
pleted are the cuttings under the railways recently handed over by 
the Great Northern and Great Western Companies at Acton 
Grange and Latchford, and the pulling down of Brindley’s well- 
known aqueduct at Barton; and it is estimated that the whole of 
this work will in all probability be got through within the next 
three months. 

In the coal trade all descriptions of fuel have been meeting 
with an increased demand during the past week, owing in a great 
measure to consumers now gradually getting through the supplies 
which they had bought in, and were holdin in reserve, ith 
stocks rapidly disappearing at the collieries there is necessarily a 
further hardening up in prices, which, however, is being kept 
somewhat in check by the supplies that are obtainable from those 
districts where the pits have been kept working. The leading 
Manchester firms have not altered their quotations, but in other 
Lancashire districts prices have gone up quite 1s. per ton on last 
week, Screened round coals range from 16s. to 17s. 6d. per ton, 
through and through coals from 14s. 6d. up to 16s., and engine 
fuel, of which there is very little now left, about 12s, to 13s, per 
ton at the pit mouth, with some sellers asking as much as 15s, per 
ton, Screened coal from Durham, however, has been obtainable, 
delivered in this district at 19s, 6d. to 20s.; through and 
through coal at 16s. to 16s. 6d., and nuts, according to quality, 
from 16s. 6d. to 17s. 6d. per ton. 

In the shipping trade very little Lancashire coal is now being 
sold, except for bunker purposes, owing to the competition of 
Scotch coal, which is being delivered alongside in the Mersey at 
considerably under the prices asked by local sellers. For Lancashire 
steam coal delivered at the Garston Docks, or the High Level, 
Liverpocl, from 17s. to 18s, per ton represent about the average 
figures, whilst Scotch coal is obtainable, delivered alongside, at 
14s, 6d. to 15s, per ton, and is being almost exclusively used for 
cargoes, 

, Barrow.—The hematite pig iron trade is in a much weaker posi- 
tion, as sales seem to have fallen off considerably, During the 


ons of trade are becoming more and more seriously hampered 


week no less than 4885 tons of pig iron have gone into stock, and 
2000 tons of this increase has been at Barrow. There has been an 
increase in stocks since the beginning of the year of 31,944 tons, 
and the total of metal in stock now is 74,797 tons. Recently three 
furnaces were damped down in the district because of the scarcity 
of fuel and the dearness of the small supply available. Now it is 

robable that the output will be further restricted by reason of the 
act that the consumption is not only smaller, but is still likely ‘to 
be reduced. Makers report very few inquiries, and the business 
doing in hematite warrants is all in the way of accumulation. 
Prices as a consequence are weaker. Makers quote 45s. to 46s. per 
ton net f.o.b., for parcels of Nos. 1, 2, and 3 Bessemer iron mixed, 
= warrants are quoted at 44s. 104d. buyers, and 45s. 14d. 
sellers, 

The business in iron ore is on a smaller scale than usual, and 
deliveries to the furnaces have been very materially reduced. 
Prices of native qualities are easy at 8s, 6d. to 9s. per ton net at 
mines, where large stocks are still held. 

In the steel trade there is a much quieter tone. There is very 
little doing outside the heavy rail trade, and business in that 
department is not nearly so brisk as it was. Prices are steady 
at £3 15s. for heavy sections. Very little is being done in light 
rails, colliery sections, blooms, slabs, or wire rods, and the trade 
in hoops and in tin-plate bars is exceedingly quiet. 
| Shipbuilders and engineers are not doing a large business, 

although there are one or two new orders on the books, and the 
prospect of additional work is afforded. 

The shipping trade is still quiet. The exports of pig iron and 
steel from West Coast ports during the past week represented 
21,664 tons compared with 10,179 tons in the corresponding week 
of last year, an increase of 11,491 tons. The aggregate shipments 
to date this year are 535,229 tons, compared with 485,620 tons in 
the corresponding period of last year, an increase of 49,609 tons. 
Freights are still low, and there is much shipping lying up idle. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE great strike, as the mineowners call it, or lock-out, as the 
miners phrase it, still continues with as little prospect of settle- 
ment as the day itcommenced, So far as household coal is con- 
cerned, the weather has been so fine and the holiday season was so 
| prolonged, that very little anxiety has been felt as to supplies. 
| Now, however, as people are coming back from the seaside and 
| hills, and find their cellars in need of replenishing, they are 

becoming somewhat alarmed. Orders are being received from 
| London by South Yorkshire coalowners who are unable to deliver. 
| It is stated by competent judges that there has not been for thirty 
| years so little coal in the metropolis as there is at the present 
moment. At the beginning of the strike there were large 
stocks of coal on most of the banks, but these have been 
so heavily drawn upon that they are now rapidly disappearing. 
The trade with London by rail is almost at an end, and the export- 
ation of Yorkshire steam coal is likewise about extinct. It is 
reported that scarcely any coal at all is being put on the Hull and 
Barnsley line by the Manchester, Sheffield, and Lincolnshire Com- 
pany, for Hull, while Yorkshire coal is next to invisible at Goole 
and Grimsby. The effect upon the railway traffic returns has been 
excessively serious, and not a few railway workers have been 
deprived of employment through the stoppage of mineral trains. 
Gas coal is still offered, but as the gas companies have two or three 
months’ supply on hand, orders remain inabeyance. Manufactur- 
ing fuel is so dear that from 9s. to 10s. per ton is being paid for 
smudge and small coal, for which from 2s, 6d. to 3s. 6d. per ton 
would have been gladly accepted before the strike. A considerable 
quantity of Durham and other north-country coal is being brought 
into the Sheffield district for the use of railway companies and other 
large consumers, but in spite of these outside supplies and the 
strictest internal economies, the industrial concerns are either 
working short time or not working at all. 

The steel trade is at present injuriously affected by various 
causes. Offers are freely offered at the old prices, but the manu- 
facturers are not able to accept them. The reasons are obvious. 
The cost of producing crucible steel is 25 per cent. more now 
than it was three months ago, This advance is attributed 
to two causes. Fuel is 10 to 15 per cent. higher, and the 
rolling-mill proprietors have raised their prices to an extent 
which more than makes up for the balance. As custo- 
mers declare they cannot afford to pay higher prices than 
they have been accustomed to do, orders are held in 
suspense, and trade is only moderate. The American market, on 
the other hand, is more favourable. Some capital orders in steel 
have recently been received, and it is expected that a very satis- 
factory autumn trade will be done with the States markets this 
season. From the same market considerable orders for cutlery 
were placed, but these have since been stopped by wire. Local 
manufacturers attribute the unwelcome wire to mean that a 
reduction of the tariff may be looked for before long. Store- 
keepers, of course, do not desire to have heavy deliveries of 
cutlery while the old duties are still payable, hence they are 
content to hold their hands for the present. As no countermand 
has been received for steel, it is believed that those who have 
ordered have received assurance that if any change takes place in 
the tariff, it will be made retrospective. Some of our leading 
steel manufacturers, whose great market is the United States, 
express themselves as hopeful of a steady revival of business, and 
are preparing to reap the full advantage of it. 

The price of silver has not affected the Sheffield silver and 
electro-plated trades as much as might have been expected. There 
have been no great fluctuations in values, although the closing of 
the Indian mint and the probable early repeal of the American 
Silver Act were calculated to have that effect. Two months ago 
prices for silver rose rapidly from 2s, 6d. to 2s, 9d. per ounce, and 
since then they have gone as high as 2s, 104d. per ounce. From 
that time quotations have ranged from 2s, 94d. to 2s. 104d. To- 
day the demand for silver in this manufacturing district is 
excessively languid. The trade do not agree as to the probable 
effect of stopping the hoarding of silver in the United States. 
Several competent judges anticipate a heavy drop in value; on the 
other hand, attention is directed to the fact that as the result of 
the low —_ of silver many mines have been closed, thereby 
appreciably reducing the output. In this way the market has 
been steadied, and the downward tendency arrested. 

The National Association of Colliery Managers have been holding 
their meeting in Sheffield. The gathering here this year has been 
unusually significant, as it occurs at the time of ths great coal war. 
Miners’ leaders, and the miners Soon were not comforted by 
the opinions expressed by the colliery managers as to the immedi- 
ate future of the coal trade. According to these gentlemen, who 
ought to know, nothing is further from the intention of the coal- 
owners than to give way. They state that the owners are more 
united to-day than they have ever been since the rupture com- 
menced to enforce the reduction of wages, The heavy expenses 
inseparable from the setting down of a colliery have already been 
incurred, and, say the colliery managers, it is not of much import- 
ance whether they resume work now or weeks hence. Several 
managers declared that they knew of collieries where the loss to 
the owners is less now they are standing than it was in the last 
few weeks they were working. When all are losing alike it is 
easier to be united, and the ition to-day, so far as the coal- 
owner is concerned, points to the struggle being stubbornly carried 
on. 

As the coal strike continues, and the fuel famine gets more 
acute, distress is widening and deepening. Our large manufacturers 
have been exercising the greatest economy in the use of coal, but 
the large quantities required necessarily cause depletion of supplies 
in the long run. In five of our most important establishments 
fresh departments have been closed this week, and only those in 
which orders are urgent are being kept running. Engine slack is 











becoming seriously scarce. Until last week there was no great 
difficulty experienced in securing supplies, but this week intimation 
has been received that stocks are exhausted, and manufacturers 
are shut up to stop work altogether, or use house coal at double 
the price. Of course it is only in extreme cases that house coal 
has been adopted. The majority of our establishments have been 
obliged, when engine slack was no longer procurable, to cease 
work. South Yorkshire coke for steel purposes is difficult to 
obtain even at the enhanced rates. 

Colliers themselves are not feeling the pinch of poverty more 
than the iron and steel workers in the Brightside, Attercliffe, 
Carorook, and Darnall districts, where families have parted with 
even their furniture in order to obtain the necessaries of life, and 
hundreds have been driven into the workhouse. A very bitter 
feeling is being engendered between the Sheffield artisans and the 
colliery Do aongy sar The artisans have no voice or part in the 
miners’ dispute, but through the lack of fuel they are compelled to 
be idle, and to see their families and children without bread. In 
former strikes the streets of Sheffield were perambulated by pro- 
cessions of colliery workers bearing begging boxes, and on the pay 
days the miners waited at the workshop doors for the men to come 
out that they might seek a share of their wages. There is nothing 
of this now, and it is just as well, for many Sheffield workmen who 
are themselves as badly off as the miners, and the others who are 
on short time would certainly not contribute of their scanty 
earnings to keep the colliers out. 

I am sorry to state that the general good conduct of the colliers 
during the prolonged strike has now been broken. The disturb- 
ance at Holbrook pits, near Eckington, was the beginning of 
mischief ; and this week there have been attacks on collieries both 
in Yorkshire and Derbyshire. The most serious has been at 
Rockingham, belonging to Messrs. Newton, Chambers, and Co., 
where great damage was done ; but the military have had to be 
sent from Sheffield to Alfreton, and mob law prevails in several 
other localities. At Sheffield the Nunnery Colliery miners forcibly 
prevented the company removing its coal from the yards to 
customers, and this policy of coercion has been successful else- 
where. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole, business in the iron and allied industries of this 
district can fairly be reported this week as improving ; certainly a 
larger amount of buying has taken place than for several weeks 
past, and the increase in the number of orders is not only in 

Jleveland, but in hematite pig iron also ; while there appears as 
well, some change for the better in finished iron. There are 
several causes for the greater activity in the pig iron trade, one 
being that the prolongation of the colliers’ strikes in the Midlands 
and in Scotland leads to the deliveries of larger quantities cf 
North of England pig to home consumers, and particularly to 
Scotland itself; another cause is that inquiries are coming more 
freely from the Continent, where consumers and merchants exhibit 
a greater desire to buy, and indeed it is necessary that they should 
do so where they require the iron for autumn delivery, as the end 
of the navigation season is getting uncomfortably near, and there is 
now little chance of any reduction in prices being brought 
about. A third reason for the improved state of the market 
and the more cheerful feeling, is that the August returns of 
the Cleveland Ironmasters’ Association proved to be better than 
had been estimated even by the most sanguine. It was calculated 
that the deliveries would barely outstrip the production, but they 
did more than that by 4278 tons, as far as regarded Cleveland pig 
iron, which is the only description of pig iron of which they revea 
the stocks, though when they publish the make and shipments of 
hematite and basic iron, it would make the returns more complete, 
and indicate more exactly the real state of the trade if they give 
the stocks of these qualities also. It would seem from the statis- 
tics that the position of the makers of Cleveland pig iron had con- 
siderably improved, for their unsold stock declined 15,334 tons, 
and thus more than counterbalanced the large increase in the 
stock in Connal’s public warrant stores, which was 11,266 tons, an 
increase which it is somewhat difficult to account for, especially 
with such good shipments, and also takinginto account the fact that 
warrants have been cheaper than makers’ iron, so that there have 
not been the usual inducements to put iron into the public stores. 

The statistics referred to show that in the North of England, out 
of 143 furnaces built, eighty-nine were in operation at the end of 
August, against eighty-seven at July 3lst, there having been 
relighted during the month one furnace at the Consett Works and 
one at Jarrow, both being put upon hematite iron. Of these 
eighty-nine furnaces working, fifty were producing Cleveland iron, 
and thirty-nine hematite, spiegel, and basic pig iron, and it is 
curious to note that the latter made only 1000 tons less than 
the former, though there were eleven fewer of them, the production 
of the fifty Cleveland furnaces being 117,216 tons—2366 tons less 
than in July; and of the thirty-nine hematite, &c., furnaces 
116,215 tons—increase 4600 tons. Thus the total output for the 
month was 233,431 tons, or 2234 tons more than in July. As 
regards stocks of Cleveland pig, makers had 108,891 tons unsold at 
August 3lst—15,334 tons less than at July 3lst; there were 2232 
tons in makers’ stores—110 tons decrease—2315 tons in the 
North-Eastern Railway Company’s store—decrease 100 tons, 
and 88,294 tons in Connal’s public stores—11,266 tons in- 
crease, the total stock of Cleveland iron being thus 201,732 tons. 
The shipments of pig iron for the month from Middlesbrough 
reached 82,298 tons—14,158 tons more than in July, 1893, and 
27,007 tons more than in August, 1892, The increase on July 
was due to the larger shipments to Scotland owing to the miners’ 
strikes there necessitating the damping down of so many furnaces 
—thirty-two out of seventy-one at work at the commencement of 
this haif year, and consequently 29,870 tons of pig iron was taken 
from the Tees ports, or double the quantity reported in July, and 
in addition 5611 tons of Cleveland iron was sent from Skinnin- 
grove. Already this year 245,003 tons of pig iron have been 
dispatched from the North of England to Scotland, against 
147,828 tons in the first eight months of 1892, 260,505 tons in 
1891, 112,197 tons in 1890, and 213,244 tons in 1889. The total 
pig iron exports from Middlesbrough—including Skinningrove— 
this year have reached 644,226 tons, against 413,577 ions in 1892, 
and 574,702 tons in 1891. 

Buyers of pig iron have purchased more freely this week, and 
makers generally have raised their quotations. rly in the week 
there was business at 35s. 44d. per ton for prompt f.o.b. deliveries 
of No. 3 Cleveland, but it was chiefly merchants who sold at that, 
and they could only supply small lots. After the publication of 
the monthly returns referred to above, the lowest price was 
35s. 6d., and so readily was this paid that several of the producers 
advanced their quotation to 36s., and there is not now any pressure 
to sell. Cleveland warrants have been realising rather better 

rices than ruled last week, and on Wednesday the figure was 
Bos. 4d. cash sellers. Iron is still continuing to be lodged in the 

ublic warrant stores, and the quantity of Cleveland iron 

eld by Connals on Wednesday night was 89,587 tons, or 
1293 tons increase this month. At the close of last month 
they held 27,767 tons of hematite pig. The demand for forge 
pig has increased considerably, not only for local consump- 
tion, but also for exrort, a large quantity being sent to Scotland, 
and the price of grey has been raised to 33s. per ton f.o.b., while 
some firms whose furnaces are not producing, and whose stock is 
small, ask 34s. East Coast hematite pig is dearer, 43s. 6d. per ton 
f.o.b. being again quoted for mixed numbers. The Sheffield 
demand has temporarily ceased, but there are increased deliveries 
to Scotland and =. A large export busincss is now done by 
East Coast hematite producers, one-fifth of the whole of the pig 
iron shipped from the Tees being of that quality, whereas a year 
ago the proportion was not a tenth. There is, to-day, thrice as 
much hematite pig being shipped as there was in September last 
year, and for this we may partly thank the tariff war between 
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Germany and Russia. Messrs. Walker, Maynard and Co., have 
this week blown in a furnace at the Redcar Ironworks, and now 
have three in operation out of four erected. The furnace will 
produce Cleveland iron. . 

It is satisfactory to note some improvement in the manufactured 
iron trade ; the demand has inc ; works more fully employed, 
and prices are stiffer. Ship plates are at £4 15s.; boiler plates, 
£5 15s.; ship angles, £4 12s. 6d.; common bars, £4 17s. 6d.; best 
bars, £5 7s. 6d. per ton, all less 24 per cent. and f.o.t. It will be 
remembered that on June 23rd the iron manufacturers of the 
North of England gave notice for a termination of the wages 
sliding scale at the end of September. It was not that they had 
any fault to find with the arrangement that they gave this notice, 
for the scale had been in existence for four years, and 
had given satisfaction both to masters and to men. Their 
reason for giving the notice was to have an opportunity to 
revise the wages of certain classes of workmen, and this they 
could not do during the currency of a sliding scale. The 
alterations are to be made at three works—the Stockton Malleable 
Company's, the Weardale Company’s and Palmer’s Company at 
Jarrow-on-Tyne. The Stockton Company claims to revise the 
rates paid to rollers, wash heaters, pilers, shearmen, forkers, &c., in 
the plate mills, whose earnings—it is alleged—are out of all pro- 
portion to the work they are called upon to do. When the present 
tonnage rates were fixed, much work that is now done by 
machinery had to be done by the men themselves. The Weardale 
Company claims to re-arrange the wages for the cogging and plate 
mills, and Palmer's desire to revise the rates and practice in the 
puddling department, and in the iron-plate mill. These matters 
will be settled by the Conciliation - The employers have now 
intimated to the men that they are prepared to to the 
renewal for a further period, after the close of this month, of the 
old wages’ sliding sca'e ; and it is probable that no difficulty will 
be raised on this score. 

The steel manufacturers are fairly well off for work, but find it 
less easy to secure further orders, and some firms engaged in the 
— of railway material report that for some time past they 

save never received even an inquiry. One of the best markets— 

the South American—is almost entirely closed, owing to the 
general state of revolution there, and to India the quantity being 
sent is disappointingly small. Russia is now one of our best 
customers for rails. For heavy steel rails £3 17s. 6d. net at works 
is quoted. The prospects for plate and angle makers are not 
discouraging, for contracts for new vessels continue to be given 
out, notwithstanding that freights are less satisfactory, and the 
miners’ strikes are causing a considerable number of vessels to be 
without employment. The rapid termination of the industrial 
war in Wales will, however, modify this to some extent. Steel 
plates can be bought at £5 2s. 6d., less 24 per cent., and angles 
are £4 lis., less 24 per cent., both f.o.t. 

The collieries in Durham and Northumberland are very busy, 
and a large tonnage is being sent into the Midlands, where the 
stocks of consumers are now well nigh exhausted. Of course it is 
only a comparatively small number of the consumers who can 
afford to pay the price which North-country coal must cost them ; 
the rest io no alternative but to close their establishments. 
Prices of coal in|this district, though much above what they were 
before the strike commenced, are easier than they were last week, 
when up to 16s. f.0.b. was paid for Northumberland best steam; this 
week the price is about 13s., and this easing may be attributed to the 
resumption of work at so many of the Welsh collieries. Shipments 
continue heavy, especially to the Baltic ports, there being no com- 
petition now from South Yorkshire, owing to the stoppage of 
operations, but even if there were not this, the occurrence of 
cholera at the Humber ports would limit the exports. Blast 
furnace coke in June ro er 9s. 6d. per ton at the ovens now 
realises 12s, 6d., though concessions from this will be made to old 
customers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE Glasgow pig iron market was firm at the opening this week, 
and a considerable business was done in Scotch warrants, 15,000 
tons changing hands on Monday afternoon. The favourable Cleve- 
land return subsequently made a good impression, and helped to 
firm the market. Iron is now being withdrawn from store, and 
there is an impression that Scotch warrants may further improve, 
special brands almost certainly going higher owing to their 
scarcity. There is a fair demand aisc at about 35s. 3d. cash, but 
hematite warrants are quiet. 

The prices of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s.; Carnbroe, No. 1, 44s.; 
No. 3, 43s. 6d.; Clyde, No. 1, 47s.; No. 3, 44s.; Gartsherrie 
and Calder, Nos. 1, 49s. 6d.; Nos. 3, 46s.; Summerlee, No. 1, 
49s.; No. 3, 46s.; Langloan, No. 1, 55s. 6d.; No. 3, 46s.; 
Coltness, No. 1, 56s.; No. 3, 48s. 6d.; Gle 
48s. 6d.; No. 3, 45s.; Dalmellington, No. 1, 47s.; No. 3, 45s.; 
Eglinton, No. 1, 45s.; No. 3, 44s.; Shotts at Leith, No. 1, 
51s. 6d.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 53s. 6d.; 
No. 3, ,47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5132 tons a ey with in the corresponding 
week of last year. To Holland 585 tons were despatched, Italy 
525, Canada 445, Germany 435, United States 100, South America 
30, India 175, France 120, Belgium 55, China and Japan 40, other 
countries 330 ; coastwise 2283, against 2514 same week last year. 

In the course of the past week, 7 additional furnaces were put 
out of blast, 3 being taken off ordinary and 4 off hematite iron, 
leaving a total of 39 furnaces blowing in Scotland compared with 
46 last week, and 76 in the corresponding week of last year. To 
what extent the damping of furnaces may be carried further wilil 
altogether depend on the state of the coal market. About 2000 
tons of pig iron were withdrawn last week from the stock in 
Connal and Co.’s Glasgow stores. That the reduction has not 
been greater at a time when so many furnaces are out, is due to 
the light exports of Scotch pigs and the large arrivals of Cleveland 
pig iron for consumption in our manufacturing works. 

The hematite pig iron trade has m improving. Merchants 
report a better inquiry for hematite of the Scotch make, and they 
are paying better prices for it to the ironmasters. This class of 
iron is not sold in the shape of warrants, but goes directly from the 
producer into the hands of the consumer. While its price has 
risen as stated, the advance is still moderate enough to keep the 
trade pretty much in the hands of the Scotch makers. The differ- 
ence in price between Scotch and English hematite iron continues 
such as to discourage an increased importation of the latter. The 
present output of hematite in Scotland is about 4250 tons per week, 
compared with 8000 at this time last. 

ere the pig iron manufacture to be kept for any length of time 
on the present reduced basis, stocks would be so much lightened 
that prices would be bound to go up considerably. Some of the 
consumers of hematite pig iron are doing with as little iron as they 
can, and keeping down their manufactures owing to dear coals. 
All this points towards a larger consumption when tbe labour 
troubles are at an end. The requirements of the steelmakers in 
the shape of raw iron appear just now not to be very adequately 
met, but the execution of work contracted for is in a number of 
cases being held back as much as possible until the present labour 
difficulties are overcome. There is no doubt that most of the steel- 
makers have their books well filled with orders, and the probability 
is that in a short time the works will be comparatively busy. 

The position of the malleable iron trade is fairly satisfactory, 
there being orders on hand to keep the majority of the works 
going nearly full time. The makers have, however, been troubled 
a good deal with excessive costs, and fee] that it may be necessary 
further to advance their prices unless some relief should speedily 
come in the shape of cheaper fuel. Makers of bars quote the 
lowest grade of common £5 5s.; second grade, £5 10s.; 





highest grade, £5 12s. 6d.; best bars ranging up to £6 2s. 6d.; all 
less the usual 5 per cent. discount. : 

Sheets and tube strips are in steady demand, but the business 
does not appear to be very profitable, except in the hands of firms 
able to turn out large quantities of work. 

The foundry trades are in a fairly active state, taking them as a 
whole. Makers of cast iron pipes have lately booked one or two 
ae orders, but there is still room for improvement in that 

ranch. The tube makers are busy, both large and small sizes 
being in good request. 

In the coal trade a large business has been done for export, and 
the coalmasters have been obtaining very prices for prompt 
lots. The trade is now, however, undergoing a change, the conse- 
quences of which it is not easy to foresee. Prices are going back, 
and there can be no doubt that the coalmasters have been 
disappointed with the volume of trade in the West of Scotland. 
When they advanced the wages of the miners a_ second 
shilling per day, they looked for a much larger business 
at the high prices than they have experienced, and they 
are now beginning to contemplate the necessity ere loi 
of withdrawing a portion of the advance from the colliers, an 
they can scarcely expect that this can be done without a show of 
opposition on the part of the men. The demand for Scotch coals 
for Continental and Mediterranean export, although exhibiting a 
certain expansion, has come much short of what was anticipated, 
and the probability is that it will now diminish rather than 
incrzase. Coal prices continue irregular in all the mining distric‘s, 
but the tendency is downward. 

During the past month there was launched from the Clyde ship- 
yards twenty-four new vessels, with a total tonnage of 23,096, 
compared with fourteen vessels and 20,484 tons in August, 1892. 
The output of the past eight months bas been 174 vessels and 
182,356 tons, compared with 206 vessels and 235,703 tons in the 
corresponding period of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike is almost at an end. In the Aberdare Valley, out of 
15,000 men employed from Hirwain to Aberdare Junction, 12,000 
men are working, and in the steam coal district the only large 
collieries idle are a few near Pontypridd —the Great Western, 
Coedcae, and Cymmer. ‘‘ Wathtown” was on strike until this 
week, but the men have decided to go in, and there is a prospect 
of the Albion and the Ocean collieries resuming. Here and there 
some little disaffection remains, In the Merthyr Valley the 
Cyfarthfa and Dowlais collieries are working well, and long trains 
of coal are being constantly dispatched to port. At Plymouth 
work had been fairly resumed until Wednesday morning, when 
300 men came out on account of several hauliers having 
been refused to be taken back; but a deputation is now with 
the manager—on the eve of my dispatch leaving—and stron 
hopes are entertained of an agreement. The best policy—an 
adopted pretty generally—is, ‘‘ shaking hands all around.” Thus 
though the hauliers adopted an illegal course, by leaving work 
without notice, coalowners are not disposed to be too hard, and in 
several places summonses have been ‘‘adjourned,” so that if men 
are pacifically inclined they will not be proceeded with. On 
Tuesday the Risca men agreed to return to work. In the Garw 
Valley all are going back, andin afew days, at the utmost, it may be 
confidently stated that the house and steam coal collieries of Wales 
will be all going along peacefully as usual. But in the anthracite 
district, at a place called Tumble, near Llanelly, where the Messrs. 
Waddle have an important colliery, there has been for some time 
disquietude on account of a strike amongst old hands, and the 
introduction of Scotch and other workmen. This culminated in a 
violent outbreak on Tuesday, and the police and military had to be 
despatched to the scene from Swansea. 

I note that labour leaders have been condemning the Welsh 
magistrates for sending for the military. They should rather be 
commended heartily. But for their foresight, with all Rhondda 
up in arms, there would have heen tumult and rioting on a large 
scale. Now we can see the end, and colliers at work are making 
up for lost time. On Saturday I visited the principal collieries, 
taking the Taff Vale one route and the Rhymney the other, and 
was favourably impressed with the results of three or four days’ 
steady working. Accumulations of empties were at several points 
ready for dispatch to collieries, and the leisure time had been 
utilised by re-trucking small at some places, and as there is a good 
demand, all stocks will be cleared. Both at Dowlais-Cardiff 
Colliery and at Llanbradach, in the Rhymney, good progress was 
evident ; and the line to the Aber Valley is ready for operations. 
A pair of pits are now being sunk in the Aber. At all ports there 
is an improved export, and next week I hope to give totals equalling 
those current before the strike. 

On September 5th, over 13,000 tons of coal were despatched from 
Cardiff in eight steamers, and at Newport, Mon., the Tredegar 
Company, Ebbw Vale Company, Burton, and the Patent Nut and 
Bolt Company were large exporters. The change from inaction to 
moderate activity is shown by the Taff Vale Railway receipts, 
From £4000—instead of £14,000—they advanced last week to 
£7040, which is better. Next week I Bows to see this doubled. 
The local railways are heavy sufferers. The Taff loss so far is 
£32,963. 

Midweek, at Cardiff, the Exchange presented a much livelier 
appearance than of late, and more animation ensued as encourag- 
ing reports continued to arrive from the collieries. New business 
was, of course, limited, as the principal collieries have all their 
work to do in completing the of ships in dock. At one 
time 160 vessels of all sorts were in the Bute Docks waiting for 
cargoes. Prices for best steam coal ranged from 15s. 6d. to 
17s. 6d.; seconds, 14s. to 14s. 6d. It was difficult to get a 
quotation for small; but small bituminous was sold from 11s, 
to 12s. House coals share the improvement with steam, and 
as we are nearing the period for house coal contracts, some 
caution is required both by buyer and seller in not being com- 
mitted. That house coal will command an improved price in the 
coming winter is evident, stocks having been me! depleted. 
At Cardiff best commands from 16s. to 17s., No. 3 Rhondda is 
selling at 15s. 6d. to 16s., and brush 18s, 9d. to 14s, Swansea 
prices were :—No. 3 Rhondda, 17s. to 18s.; through coals, 15s. to 
16s.; small, lls. to 12s. Swansea coal shipments last week only 
totalled 16,972 tons, and patent fuel 1769 tons. 

Coke is still searce, and much higher prices are demanded. A+ 
Cardiff, furnace is selling at 23s. to 24s., and foundry up to 28s. 
Pitwood is in a bad state, and best sales—Cardiff—are 14s. As 
things settle down this will change. 

The upset in coal has interfered more or less with every industry. 
In the steel works last week there was, at Dowlais in particular, 
only about three days’ work, and all works more or less suffered. 
Trade is brightening this week at Cyfarthfa, a good make of steel 
bar is going on, and at Dowlais business began in earnest Monday 
night, and this week two consignments of steel rails have been sent 
to Highbridge, and a fair make of steel bar turned out. Both at 
Cyfarthfa and Dowlais the furnaces blown out are in repair. 
Blaenavon will doubtless be busier as well as Ebbw Vale with the 
resumption of coal working. I note that cargoes of iron ore are 
coming in freely, but ~— are not so firm. Good ore is selling at 
10s., and the best Rubio only realises 10s. 3d. 

On ’Change Swansea the following quotations were given mid- 
week :—Glasgow pig, 42s. 6d. to 42s. 7d-, Middlesbrough, 35s. 34d.; 
hematite, to 45s. 1d.; Welsh bars, £4 15s. to £4 17s. 6d.; steel 
rails, heavy, £3 15s. to £3 17s. 6d.; light, £4 15s, to £4 17s. 6d.; 
Bessemer steel bars, £4 7s. 6d. to £4 10s.; Siemens, £4 10s. to 
£417s. 6d. Tin-plates have not improved. Last quotations are: 
Coke from Ils. to 11s. 3d., Siemens lls. 3d. to 11s. 6d. These 
prices may be regarded as entailing a loss, Best charcoal is 


selling at 13s, 3d. to 13s. 6d. 
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A number of works continue stopped, some for want of coal 


: ; d 
rospects are not tempting to restart, with the e tly. 
octisten, where Mr, Witham, M.P., has kept all foetenn 


oing, and several new mills have been started. The ’ 
ufort works are in this quarter. smpertant 

There is some discussion going on in the Tin-plate Workers’ 
Association, and rumours of important secessions, Shipments of 
tin-plates from Swansea last week only amounted to 53,525 boxes 
and the make from works only totalled 58,910 boxes. Stocks are 
now 261,384 boxes. There will be some large shipments in the next 
few days to the States and to Russia, Barry export last week was 
under 7000 tons. 

A correspondent in a local paper regards the strike as an out. 
come of the Board Schools. In the old times, he states, the 
colliers’ sons when old enough went in to work as door boys, and 
graduated first to hauliers and then to colliers. Of late years 
colliers seeing their sons turn out “scholars,” have put them to all 
sorts of positions, from clerks to preachers, and coalowners have 
been driven to import Irishmen and North of England men for 
hauliers—the very class who started the late strike. 

All the Plymouth men have resumed work. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A VERY quiet tone poe all through the iron markets in this 
country, and a general absence of inquiry for either pig or finished 
iron is mpeaee. The want of confidence with regard to the future 
restricts buying for the most part to immediate absolute require. 
ments. The belief seems to prevail, generally, that prices ought 
to be lower, and makers and manufacturers are placed in the 
unsatisfactory position that they have to face a continual pressure 
on the part of buyers for further concessions, whilst they are 
unable to obtain any corresponding relief, either as regards wages 
or the cost of fuel. 

From Silesia a decidedly weakening tone is reported, both as 
regards the raw and the manufactured iron industry. The com- 
petition carried on in most branches of the trade is so keen that 
prices can only be maintained where small lots for immediate 


delivery are concerned. Inland demand keeps within narrow 
limits, export still more so; English and Belgian competition 
rendering the foreign trade of Silesia, especially that to Russia, 
next to impossible. 

Although no business of any weight has been done on the 


Austro-Hungarian iron market during the week, there is stil] 4 
fairly steady tone noticeable in most departments. Contrary to 
what was expected some time ago, there has heen next to no 
business done to Russia, and the few orders that come in from 
America are of little consequence. It is, therefore, not at ail 
likely that prices will improve in the nearfuture. Indeed, makers 
are very willing to accept even the lowest quotations to secure 
orders, White forge pig is officially quoted 47°50 to 48°50 f1.; grey 
ditto, 53 to 55 fi.; eto 53 to 55 fl.; ingots, 80 to 90 ti; 
Styrian bars, 119 to 127 fl.; girders, 106 to 110 fl.; heavy plates, 
185 fi.; tank ditto, 155 tl.; sheets, 155 to 157 fl.; galvanised sheets, 
235 fi.; all p.t. at works, 

The Belgian iron trade presents much the same aspect as Jast 
week ; here and there prices are getting a trifle better, but there 
is still much weakness and uncertainty in industrial circles, and it 
will be some time before a thorough improvement can reasonably 
be expected. Compared to what it was some weeks ago, the 
demand now coming forward may be termed a pretty regular one; 
there is a fair amount of business done on foreign account, owing, 
in some measure, to the German-Russian tariff, which wiil 
doubtless prove favourable to the Belgian iron business, Much to 
the chagrin of the German works, an order for 100 wagons for the 
Russian Railway has been awarded to a Belgian firm. 

On the French iron market no animation is as yet visible, 
demand being limited to the most urgent requirements, while 

rices are, if anything, rather inclined to give way. Nominally, 

rs are quoted 10f. p.t., but concessions of 2°50f. and even Sf. 
are willingly agreed to wherever an order of some weight is in 
questicn. In Paris a fair demand is being experienced for bridges 
and structural material. There are three blast furnace works and 
one steel works in course of erection, which is certainly rather 
strange considering how small consumption is at the present. 

From week to week the reports coming in from the Rhenish- 
Westphalian iron and steel market state the business done in 
almost all departments to be weak and irregular, the tendency of 
prices being all in a downward direction. Owing to the dulness 
in the iron trade there has naturally been exceedingly little inquiry 
for iron ores, and most sorts, especially those of the Siegerland, 
can but with difficulty maintain their former quotations. Minette 
of Lorraine is also but weakly called for generally. The pig 
iron trade remains in a very depressed condition, and makers 
complain that prices now ruling in the market are very considerably 
below the actual cost of production. In spite of this it is the 

eneral belief in industrial circles that prices will further decrease, 
use the works of the Siegerland are throwing large quantities 
on the market, and sell at ridiculously low quotations, so that but 
very few orders are being given to the Rhenish- Westphalian firms. 
Orders for forward delivery are exceedingly scarce, and stocks 
show an increase. The malleable iron trade is weak in all its 
branches, and, owing to the small amount of orders that are 
actually placed, there is a tendency to lower prices wherever that 
is ible. 
rs as well as girders remain but weakly called for, prices being 
depressed. Hoops do not show any change that would be worth 
mentioning. With regard to es the heavier sorts are reported 
in irregular request, while the business in sheets shows some anima- 
tion, which led to a slightly stiffening tendency in prices. The 
demand for drawn wire has a trifle improved, and the works are in 
fair employment. Since last week —e has occurred which 
might tend to improve the situation of the foundries and machine 
factories. ‘The wagon factories, on the other hand, will be pretty 
actively engaged for some time on account of orders that have just 
n given out. For 100 load wagons the firms Hofman in Breslau, 
and an and Co. in Kassel, offered lowest at M. 2530 ; another 
firm at Burbach asked M. 1975 at works for 200 freight cars. No 
Belgian houses tendered. At another tendering for 1200 steel 
springs, Cockerill-Seraing offered at M. 15°75 free Herbesthal, Ger- 
man works asking the same price free Hagen. ‘ 

Notes concerning the Italian iron and metal business, which have 
recently been published by the Milan Consulate, show that the 
Italian import of lead and other metals, as well as of scrap iron, 
increased in 1892, whereas the import in pig iron decreased in 
1892, as well as during the three preceding years. The import in 
steel likewise shows a decrease, oeerts of mercury went down 
from 2,449,280 lire to 1,153,680 lire in 1892. Import in machines, 
which amounted to about 24,000,000 lire, has also gone down. 
Export in machines—total value, 2,000,000 lire—is scarzely worth 
mentioning at all. Import of coal went down from 3,916,685 t. in 
1891 to 3,877,571 t. this year, which is due to limited activity in 
the general iron industry. 








Sir Joun Harwoop stated, at the meeting of the 
Manchester City Council on Wednesday, that there were at present 
only twenty-four days’ supply of water in the Corporation reser 
voirs. Iu June, when the committee closed maits early in the 
evening until five o'clock on the meaty morning, they had forty- 
nine days’ supply, and the continual decrease was causing the 
authorities much anxiety. Under the provisions of the Act of 
Parliament they could not obtain water from Thirlmere until a 
certain road had been made, and it would be impossible to do that 
before May. If matters came to an extremity, they might, with 
the permission of the Local Government Board, partially utilise the 

irlmere water, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 29th, 1893, 
y eavy receipts of gold, the decline in 
Bey for currency, the expansion of produc- 
oe in all the leading industries, and an increas- 
ing inquiry for securities of all kinds at the stock 
exchanges, are the features of the past few days. 
An improvement has set in, due in a measure to 
the well-grounded anticipation of favourable 
action by Congress 1n financial legislation. Rail- 
road earnings are falling back, and the general 
volume of business is one-third less than it was a 
ear ago. ‘The iron and steel industries are in 
tter shape owing to increasing orders for 
finished material, which has been followed by a 
resumption of work in quite a large number of 
mills and factories, both east and west of the 
Allegheny Mountains. Crude iron production is 
jess than 100,000 tons per week; there is no 
inquiry, and sales are effected with difficulty. 
Users of foundry and forge iron decline to buy 
excepting for urgent requirements. The low 
prices are no inducement to place orders for the 
future. Congress is expected to act upon the 
Sherman Law within ten days definitely. Steel 
rails are quoted at 29 dols. for standard sections. 
Rail makers think they see a heavier demand 
looming up to build short lines, which are pro- 
jected very freely. A great deal of short-line 
construction will no doubt be done shortly. 
Bridge work is at a lower ebb than for some 
years. Orders for cars have fallen off. The 
depressed conditions have become acute, and it 
js unsafe to hazard predictions as to what thirty 
days may bring forth. 








LAUNCHES AND TRIAL TRIPS. 


Mr. D. M. Cumming, Blackbill Dock, Glasgow, 
launched from his yard on Ist September, a steel 
screw lighter 67ft. by 13ft. 6in., by 6ft. Gin. 
moulded. The engines, which are being supplied 
by Messrs. Hall, Brown, Buttery and Co., Govan, 
are of the diagonal, high-pressure type, having 
cylinders Sin. diameter by 12in. stroke. 

On Saturday, September 2nd, the steam trawler, 
Fijian, which has been built for Grimsby owners, 
left the Cleveland Dockyard of Sir Raylton Dixon, 
aud Co., Middlesbrough, for the customary trial 
trip, during which everything was found to work 
most satisfactorily, and the vessel proceeded to 
Grimsby. She is of the well-known and success- 
ful type of these builders, and is the sixth built 
by them for the same owners. The principal 
dimensions are: Length, 107ft. 8in.; beam, 
20ft. 5in.; depth, moulded, 11ft. 8in.: fitted with 
engines by the North-Eastern Marine Engineering 
Co., of Sunderland, the cylinders being llin., 
17in., and 28in, by 2lin. stroke, with a large steel 
boiler working at 160 Ib, pressure. The vessel is 
fitted specially for the North Sea fishing trade, 
and her outfit includes ail the latest improved 
appliances. She is of greater strength than 
required by Lloyds for their highest class, and is 
double riveted throughout. 

On Wednesday, the 30th ult., Messrs. Edward 
Finch and Co, successfully launched from their 
shipyard at Chepstow a handsomely - modelled 
steel screw tug, built to the order of the 
Brazilian Coal Company for their Rio de Janeiro 
Depit. The vessel is No, 162 on the builders’ 
books, and is the second tugboat built by Messrs. 
Finch and Co, for this firm. Her principal 
dimensions are —— between perpendiculars, 
90ft.; breadth, 17ft. din.; depth, top of keel to 
top of beam, 9ft. 7in. She has been built under 
Lioyd’s special survey for the 100A class for tug 
purposes. She has accommodation for captain 
and engineer aft, and for crew forward. The 
vessel will be fitted with compound surface-con- 
densing engines, 16in. and 30in., made by the 
builders, and 20in. stroke; boiler, 10ft. diameter 
by 9ft. 9in. long, with two furnaces 3ft. internal 
diameter, with a working pressure of 1001b. per 
square inch. As she left the ways she was grace- 
fully named Cardiff by Miss Rowe, daughter of 
the managing director. 

On Tuesday the new petroleum steamer Mexican 
Prince, built by Messrs. C. S. Swan and Hunter, 
Wallsend, to the order of Mr. James Knott, left 
the Tyne on her official trial trip on the measured 
mile off Tynemouth. The new vessel measures 
33%ft. in length, 41ft. in breadth, with a moulded 
depth of 27ft. 6in. The steamer, which is the 
latest augmentation to Mr. Knott's Prince line 
of steamers, has been built under special survey, 
and has been placed on the highest class at 
Lloyd's and Bureau Veritas. The speciality of 
the ship is that she has been constructed so that 
either oil can be carried in bulk or general cargo 
if required, improved machinery for the rapid 
stowage and discharge of cargo having been 
introduced. The danger hitherto incurred in 
the inflammable nature of an oil cargo has been 
m bya p equipment of revolvin 
fans, by which the accumulated gas is pum 
from the tanks, and the danger of explosion 
obviated. Her engines have been built by Messrs. 
Blair and Co., Stockton-on-Tees, the dimensions 
of the cylinders being 23in., 38in., and 62hin., 
with a stroke of 42in. The pumping installation 
for the oil cargo was fitted by Messrs. H. Watson 
and Sons, The trial proved eminently satisfac- 
Th ® speed of eleven knots being attained. 

\ vessel has been built under the supervision 
of Mr. M. C, James, and the machinery under 
the superintendence of Mr. John Trail. 














TUBERCULATION OF WATER 
MAINS. 


TUBERCULATION of water mains has been 
sopentediy discussed before engineering societies 
and in technical papers, but accurate measure- 
a of the effect of tuberculation on the 
rag of mains have not been described very 
br n, if, indeed, more than a few such examina- 
pro have been made. Results of measurements 
3 © on a 48in. main in New York City were 

escribed last year before the American 


of Civil Engineers by James Duane, and ae 
paper, with the discussion on it, forms ‘a valuable 


contribution to the literature of h i i 
t : ydraulic engi- 
Rent" An abstract is given in the Dynereg 


on 


The mains were laid in 1871—74 to true line 
and grade on good foundations, the bends were 
accurately formed to curves of 50ft. radius, and 
the junctions of the ends of the pipe lines with 
the masonry structures were formed by con- 
verging mouthpieces, In short, it is said that 
the requirements of the best engineering practice 
in pipe-laying were complied with, except in one 
important respect—the castings were laid just as 
they came from the mould, without any coating. 
Seven years later it was observed, in making 
some connections, that the interior surface of one 
of the mains was so badly tuberculated that it 
was decided to make an examination of the loss 
of head due to this cause. All the tubercles 
were of the same general shape—roughly-formed 
frusta of cones, with bases two or three times 
their altitude, looking not unlike the mud wasps’ 
nests seen in the angles of old country buildings. 
As a general statement, the largest of these 
tubercles occurred on the bottom of the pipe, 
and decreased in size, with some show of 
uniformity, until they attained a minimum at 
the top. They studded the interior surface at 
irregular intervals, nearly covering it, however. 
The largest were 2in. or din. in diameter at their 
base and lin. high, whilst the smallest were about 
one-fourth of this size. 

The amount of water flowing through the 
aqueduct proper, from which the 48in. mains are 
supplied, has been determined with considerable 
accuracy, and Mr. Duane states that the amount 
of water delivered into the 48in. main which was 
examined amounted very nearly to 18,500,000 
gallonsa day. Using this amount, the value of 
the coefficient ¢ in the formula v =¢A/ri is 
found to be 96, with an observed loss of head of 
3°39ft. in a length of 5992ft. This is about 30 
per cent. less than the value assigned in ordinary 
modern practice. A comparison of the loss of 
head in a tuberculated pipe with that in a clean 
tar-coated one was made on a 48in. main, 9429ft. 
long, of which 5306ft. were covered with the 
tubercles and 4123ft. were clean. The observed 
loss of head in the first section was 1‘86ft., while 
that in the second was but 0°74ft. With the data 
thus obtained, and employing the value of ¢ 
already deduced—viz., 96—the flow through the 
first section would be about 14,500,000 gallons a 
day, omitting all leakage, which was believed to 
be very small. Using this discharge, the value of 
c for the new main is found to be 134, which 
accords well with the value generally accepted. 
Examinations on still other mains, both coated 
and uncoated, have led Mr. Duane to draw the 
following conclusions :— 

(1) An uncoated main conveying water of the 
general chemical composition of the Croton will 
become badly tuberculated in seven years, and 
probably less. (2) That having reached a certain 
stage, no further deterioration takes place. (3) 
That in a 48in. main the discharging capacity is 
reduced about 30 per cent.; or to put in another 
way, tar coating at present prices 1s worth about 
20,000 dols. per mile. (4) That a properly-applied 
tar coating is an absolute protection against 
corrosion, a 48in. main after eleven years’ service, 
showing as high a coefficient as when first brought 
into service. 

The effect of much leakage from the mains on 
which these experiments were made would have 
materially affected the value of the results, so 
considerable care was used to ascertain its 
amount. The pipes were laid on good founda- 
tions, and a sewer built below for most of the 
distance. If there had been much leakage, the 
sewers would have probably intercepted some of 
it ; but frequent measurements showed that the 
flow was always only the regular normal amount. 








THE FIRST AMERICAN RAILWAY. 


Mr. Lewis CHENEY, of Chelsea, Mass., now 
eighty-five years old, enjoys the distinction of 
being the only man now living who worked upon 
the famous ‘‘Granite Railway,” built in 1826, in 
Quincy, Mass., chiefly to transport stones for 
building Bunker Hill M t. He ch 





THE PATENT JOURNAL. 
Condensed from “The IUustrated Official Journal of 


Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


24th August, 1893. 


15,989. MANUFACTURE of CARTRIDGE Cases, G. Hook- 
ham, Birmingham. 

15,990. Preumatic Trees for Boots, C. E. Hodgson, 

‘ortrose, 

15,991. PortaBLe Rop Rest for ANGLERs, J. Hinley, 
Birmingham. 

15,992. Makine and Pressinc Bricks, W. Johnson, 
Leed: 


8. 

15,998. Macuines for Pressinc Bricks, W. Johnson, 
Leeds, 

15,994. Binper for Lerrers, F. Robinson, London. 

15,995. Lockine the Raisep GaLtery of Lamp 
Burvyers, C. A. G. Budweg, London. 

15,996. Hooks and Eyes, L. N. Loeb.—(0. A. Delong, 
United States.) 

15,997. Exvectric Hicn-tTension Fuse Heap, T. 
Malson, 8. R. Malson, W. A. Malson, and E, Smith, 
London. 

15,998. Letrer for Sians, C. Schwartz, London. 

15,999. HoupinG Mecuanism for SuHapes, E. 
Burrowes, London. 

16,000. Te.ecrapuy, C. A. Allison.—(P. J. Wicks, 
United States.) 

16,001. Tuninc Dampers, J. H. Papps, London. 

16,002. PNeumatic ‘Tires for WHeews, J. H. 
London. 

16,003. Measurtna Cocks for Liquips, H. A. Dix, 
London. 

16,004. BicycLe Sappves, TL. L. Richmond, London. 

16,005 Tea-pots, A. Clark, London. 

16,006. AuToMATIC Fire-akMs, F. R. von Mannlicher, 
London. 

16,007. Cigarettes, E. F. Scofield, London. 

15,008. MuLTipLe ‘'eLecrapHy, A. Priedfort, London. 
16,009. Drying Grain, W. N. Whitmore, G. Binyon, 
W. J. M. Perrett, and W. J. Whitmore, Liverpool. 
16,010. Bi-carBonate of AMMoNniA, W. Brothers, Man- 

chester. 

16,011, Suarts, A. E. Webb, London. 

16,012. SkaTes, J. K. Blackburn, London. 

16,013, Coan Scoop, H. M. Keene, Barnes. 


Grant, 


16,014. Recovering Waste Merat, A. Gutensohn, 
London. 

16,015. Motor, C. J. Eyre, London. 

16,016. PHorograrHic Cameras, L. J. R. Holst, 
London. 

16,017. Eiectrric Toots, H. W. and G. J. Gibbs, 
London. 

16,018. Makinc Guass, H. R. and W. R. von Kralik, 
London. 

16,019. Supports for Evecrric Wires, O. André, 
London. 


16,020. Winpow Fastenrnas, A. R. Burton, London. 

16,021. RevotvinG Currek Ma_nines, J. G. Reinecker, 

ndon. 

16,022. Corsets, De Ver H. Warner, London. 

16,023. DryinG Pra-Lear, GRAIN, ac., A. dS. 1. Hulett, 
London. 

16,024. ManuactureE of BILLIARD BALLS, P. A. Ostberg, 
Loudon. 

16,025. AuToMaTiIc CoupLinG for ELECTRO - MOTORS, 
Siemens Brothers and Co. —(Sicmens and Halske, 
Germany.) 

16,026. RecuLator for Dynamos, Siemens Brothers 
and Co. and E. Holmes, London. 

16,027. ELecrricaL Mains, Siemens Brothers and Co. 
and H. G. Knorr, London. 

16,028. ELecTRICAL APPARATUS, Siemens Brothers and 
Co.—( Siemens and Halske, Germany.) 

16,029. CoIN- FREED APPARATUS, A. Ames, 
London. 

16,030. COMBINATION PORTABLE FURNITURE, W. R. 
Martin, London. 

16,031. SELF-FEEDING MEDICINE Bort te, G. G. Byrne, 


jun., 


ndon. 

16,032. Looms, J. Bourry, London. 

16,038. TeLecrapHy, R. J. Crowley and H. W. C. Cox, 
Queenstown. 

16,034. Vice, E. Wiinnenherg, Cologne. 


25th August, 1893. 
16,035. SELF-LUBRICATING PEDEsTALs, T. Rowbotham, 
tockport. 


port. 
16,036. Tap-HoLe for Casks, W. Petty, Leytonstone. 
16,037. ConstRucTION of CycLes, W. E. Hart, Wolver- 


ampton. 
16,038. TREATMENT of F1sRoUs MATERIALS, T. P. Miller, 
ow. 
16,089. Rarstnc and Lowerinc Winpows, J. Whiteley, 


Manchester. 
16,040. Boots and SxHoes, T. Gare and J. N. Machin, 





also to have been the man who drove the horses 
which hauled the cars which carried the first load 
of stones over the road. The record given by 
the Columbian Sentinel of this historical event, 
whose importance was then little dreamt of, was 
Engineering Record says, as follows :— 

“This railroad, the first, we believe, in the 
country, was opened on Saturday, October, 1826, 
in the presence of a number of gentlemen, who 
take an interest in the experiment. A quantity 
of stone, weighing 16 tons, taken from the ledge 
belonging to the Bunker Hill Association, and 
loaded in three wagons, which together weigh five 
tons, was moved with ease by a single horse from 
the quarries to the landing above Neponset 
Bridge, a distance of more than three miles. The 
road declines gradually the whole way, from the 
quarry to the landing, but so slightly that the 
horse conveys back the empty wagons, making a 
load of five tons. After the starting of the load, 
which required some exertion, the borse moved 
with ease in a fast walk. It may, therefore, be 
easily conceived how greatly the transportation of 
heavy loads is facilitated by means of this road. 
A large quantity of beautiful stone already pre- 

red for the Bunker Hill Monument will now be 
rapidly and cheaply transported to the wharf at 
the termination of the railroad, whence it will be 
conveyed by lighters to Charlestown. 

‘The road is constructed in the most substan- 
tial manner. It rests on a foundation of stone, 
laid so deep in the ground as to be beyond the 
reach of frost, and to secure the rails on which 
the carriage runs effectually against any change 
in their relative position, they are laid on stones 
of 8ft. in length, placed transversely along the 
whole extent of the road at a distance of 6ft. to 
8ft. from each other. The space between these 
stones is filled in with smaller stones or earth, and 


over the whole between the rails a gravel path is 
made. The rails are formed of pine timber, on 
the top of which is placed a bar of iron. The 


carriages run upon the iron bars and are kept in 
position by a projection on the inner edge of the 
truss wheels, The wheels are of a size consider- 
ably larger than a common cart wheel. 

‘We learn from a gentleman, who has visited 
the principal railroads in England, that in point 
of solidity and skill of construction this is not 





exceeded by any one there.” 





16,041. Stzam Enotes, F. Bosshardt.—(J. R. Frikart, 
Germany.) 

16,042. Dryinc TexTILE MATERIALS, J. Walker, Man- 
chester. 

16,048. Brakes, J. Gardner, Manchester. 

16,044. SHARPENING Razor Braves, W. C. Morison, 
Lympstone. 

16,045. DeracuaBLe Link Cuains, A. Bagshawe, 
London. 

16,046. Decomposition of Sopic SuLpHare, J. Pedder, 
Appleton-in-Widnes. 

16,047. Pneumatic Sappies, J. J. H. Sturmey, 
Leicester. 

16,048. SKATEs, F. Marsden, Sheffield. 

16,049. FiRE-EscaPes, J. Wyld and E. Thompson, 
Sheffield. 

16,050. Dressinc Baas, W. F. Williams, London. 

16,051. Copy and Music Hoipers, J. Gardner, Man- 
chester. 

16,052. Pumps, W. Richardson, Glasgow. 

16,053. Parts of Cycies, R. F. Hall, Birmingham. 

16,054. Bracket Cu1ps for [NrLators, R. F. Hall, Bir- 
mingham. 

16,055. Wasp Trap, T. Allchin, Essex. 

16,056. Matcues, G. W. Thomas, London. 

16,057. Tramways, M. H. Smith, London. 

16,058. Brakes, E, Warwick, Birmingham. 

16,059. Exastic Tip for WALKING Sticks, W. and R. C. 

, Manchester. 

16,060. Execrric Arc Lamp, G. T. Pardoe and G. 
Broughall, Manchester. 
16,061. Automatic InpicaTor, W. N. Petersen and H. 
M. Johannsen, Gosforth, near Newcastle-on-Tyne. 
16,062. Evectine CARTRIDGE CasEs, J. 8S. Heath, Bir- 
mingham. 

16,063. Stitt, G. Morris and W. Edney, Bristol. 

16,064. TorPEDoErs, L. Epstein, London. 

16,065. INHALING VOLATILE Suspstances, G. Crook, 
Southport. 

16,066. Steaprast Seat, H. Brooks, London. 

16,067. RoLuinG MILs, A. Robert, London. 

16,068. UNDER-GARMENTs, E. Robinson, London. 

16,069. Foo SicnaLiine, F. Holdsworth, W. Sugden, 
and C. E. Holdsworth, London. 

16,070. PNeumatic SavpLes, W. Edwards, London. 

16,071. ARTIFICIAL TEETH FasTENtna, F. A. Wienand, 
London. 

16,072. Propucinc Explosive Mixture, W. Maybach, 


ndon. 
a PursE and Portro.rio Locks, F. Lehmann, 


ndon. 

16,074. Licutrnc Gas, A. Geyer and J. Stegmeier, 
London. 

16,075. BepstEaps, W. Goodliffe, London. 

16,076. Preventinc Tires Suippinc, J. H. Rowse, 
Manchester. 

16,077. Enve.ope, 8. T. Clayden, London. 

16,078. Gas and Om Vapour Enoines, R. Skene, 
London. 





16,079. Rotary Pumps and Briowers, H. Tipping, 
London. 

16,080. Fire ALARM Systems, A. Graham, London. 

16,081. Macazine Rirves, A. J. Boult.—(0. A. Lange, 
Germany.) 

16,082. Smoke Consumers for Furnaces, J. Milton, 
Leeds. 


16,083. DIsPLAYING ADVERTISEMENTS, F. A. Wilshere, 
Manchester. 

16,084. Tac, &c., PuNcninG Apparatus, W. A. Guest, 
Liverpool. 

16,085. Row1neG Boats and in Boat Oars, A. Haworth, 
London. 

16, 086. Woopwork Cutrinc Apparatus, T. E. Owen, 
Liverpool. 

16,087. Pipe Jornts, W. Beattie, London. 

16,088. BiLow-Pirpe Apparatus, E. Hignell and P. 
Murrell, London. 

16,089. Corree-pors and Tea-pots, &c., C. J. Ingrey, 
London. 

16,090. BituiarD Cue Tips, &c., C. T. Kempton, 
London. 

16,001. Game, R. Ballantine, jun., London. 

16,092. WasHABLE SHor Winpow TICKETS, 
Rothwell, Bedford. 

16,093. VeLocipepE WHEEL TIREs, 
London. 

16,094. WasHiIne and SCrupBINc Macuine, S. Ingham, 


J. B. 
H. Griinenberg, 


mdon. 
16,095. View Fixpers for Cameras, C. E. Hancock, 


on. 
16,096. WaTeR Heatixc Apparatus, W. Maycock, 
London. 
16,097. BALL Bearinas, H. la Casse, London. 


26th Auguat, 1893. 


16,098. Bicycle WHrEEL Tires, F. 
yaingham. 

16,099. Garment, &c., StrretcHers, H. W. Tyler, Bir- 
mingham. 

16,100. Braces, J. Jenkins, Bristol. 

16,101. Suction Drepcers, 8S. M. Cockburn, We-t- 
Ininster. 

16,102. ComBinep Tre and CoLvtar Curr, G. Taylor, 
Birmingham. 

16,103. FuRNacE Bars or Grips, G. A. Newton, Liver- 
oul, 

16104. PatMistrRY Reaprinos, J. Wilson and W. Smith, 
Glasgow. 

16,105. CycLe Wneets, E. Morand and W. W. Wilson, 
Birmingham. 

16,106. Cigar CuTrer, 8S. Bott, Birmingham. 

16,107. CLoTHEes Props, G. J. Bellingham 
Treachcr, London. 

16,108. CLEANING Metal Puates, F. Player 
Mainwaring, South Wales. 

16,109. VENETIAN Buinpbs, A. F. Rubery, Leyton. 

16,110. Sewinc LeaTHER Be ts, J. and T. A. Heaton, 
Bradford. 

16,111. Wire Marrress Bepsteaps, L. 
Birmingham. 

16,112. Kock Dritis, J. W. Larmuth and R. B. 
Howarth, Manchester. 

16,113. Looms, W. E. J. Collier and R. H. Riley, 
London. 

16,114. Arr Compressors, C. Guest, Birmingham. 

16,115. BorrLte Drarnine, &c., Boxes, R. A. Smith, 
Dundee. 

16,116. Cutting Macuine, W. J. Downie, London- 
derry. 

16,117. Soap Disn, J. C. Ridley, Newcastle-on-Tyne. 

16,118. SypHons for Drawine Liguips, J. N. Homer, 
Birmingham. 

16,119. SampLe Carp, E. and 8. Currie, Manchester. 

16,120. Jornrs for Pires and Touses, H. Uldroy@, 
Glasgow. 

16,121. Wax Paps, R. Robinson, London. 

16,122. Stoves, A. W. Martin, Manchester. 

16,123. SEAMLEss Loops, R. A. Sloan.—(F. J. Bringham 
and G. Bargate, United States.) 

16,124. SEL¥-acTinc Muues, J. Dodd, Manchester. 

16,125. CycLes, W. Macgowan, Glasgow. 

16,126. REFILLING CAMERA MaGazines, L. Nievsky, 


Richardson, Lir- 


and HT. 


and BD. 


H. Brierley, 


ndon. 

16,127. BicycLe TREADLE, T. Flood and J. Perkins, 
Manchester. 

16,128. Sawinc Macuings, E. T. Hughes.—(J. Peckover, 
United States.) 

16,129. GAME CALLED “THe Lapy Teaser,” L. N. 
Loeb.{The Mayic Introduction Company, United 
States.) 

16,130. KniTtING MacuIne Neepues, A. J. Boult.--- 
(G. L. Oemler, Germany.) 

16,131. AUGMENTING Power of Encings, A. J. Boult.— 
(H. Snowman, United States.) 

16,182. Curtain Rop Ho.per, W. P. Thompson.—(4. 
Kaiser, Germany.) 

16,133. OPENING Doors, W. P. Thompson.—(H. Schiitzc, 
Germany.) 

16,134. Governors, T. E. Isherwood, A. Rutherford, 
and D. Holmes, Manchester. 

16,135. PNeumatic SappuEs, E. E. Preston and A. H. 

, London. 

16,136. Exvecrropes, A. J. Boult.—(R. 7. E. Hensel, 
Germany. 

16,137. Corsets, W. Pretty, London. 

16,138. GLoves, A. Ainsworth and T. Whittingham, 
Manchester. 

16,139. STEEPLECHASE RounDABOUT, C. and N. Rolland, 


London. 

16,140. Speep InpicaTor, J. A. and H. A. Lamplugh, 
London. 

16,141. Removinc CARTRIDGE Cases, R. H. Tookey, 
Enfield 


16,142. Waist Bett, R. W. Brett, London. 
16,143. Locks, C. 8. V. Auker, London. 
16,144. DELivery of SMALL ARTICLES, G.C. Waddington, 
ndon. 
16,145. 
Lo 


Soap for Tomer Purposes, J. Alvarez, 


mn. 
16,146. DEsTRoyING Micro-orGanisMs, L. F. X. Gozard, 


London. 

16,147. Rary Gavuces, W. Hudson. —(S. Watkins, 
Turkey.) 

16,148. Bunptinc Hay and other Marterrats, R. 
Guilhem, London. 

SS CiLeANER for Smokers, J. W. Leybourne, 

mdon. 

16,150, ConnectiING Horses to VEHICLES, P. and C. 
Gury, London. 

16,151. Pumpinc CHtLorine Gas, P. J. Worsley, W. 
Windus, and B. Bracey, London. 

16,152. ReparRinc Punctures in Tires, H. Land, 
Lond 

16,153. 
London. 

16,154. Toy Guns, J. M. H. Daydé and C. L. Perrotin, 
London. 

16,155. SHRoups, J. Gordon, London. 

16,156. DesiaN for a Potrer’s OveN Bottom, J. Gratton, 
Burslem. 


on. 
Boots and Sores and the like, R. Bauld, 


28th August, 1893. 


16,157. Sranp for Bicycies, A. E. Goad, Cornwall. 

16,158. REFRIGERATING BuTTeR Biock, C. H. Woodall, 
Scarborough. 

16,159. Sprinc VeHICLEs, C. MacGowan, Dublin. 

16,160. PROPELLING Suips, J. Pascoe, Cornwall. 

16,161. Draucut Exciuper, T. Newington, Sussex. 

16,162, ARRANGING Foot-BoaRDs of DoG-carts, J. T. 
Keiller, Perth. 

16,168. SteEAM Pan for Bortinc SuGaAR Mo tassgs, C. 

m, Derby. 

16,164. Apparatus for Dryinc Cacao Beans, C. 
Hodson, Derby. 

16,165. SMoKER’s Pipe-caPp, H. Taylor, Birmingham. 

16,166. Automatic Apparatus for Liqu1ps, I. Barnes, 
Sheffield. 

— Fumicator for Fitowers, T. Watson, Cumber- 
and. 


16,168. Arc Evecrric Lamps, W. J. Davy, London. 
16,169. AsH-rRAY and Pips-rest, &c., A. Zillwood, 
Southampton. 
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16,170. Mgasvrine Fasrics, Paper, &c., C. J. Caspers, 


London. 

16,171. Urmuistne Town Rervse, &c., J. W. Lodge, 
Sowerby Bridge. 

16,172. Lemon Squerzer, G. Schneider, Berlin. 

16,173. TypewriTiInG Macuines, W. Cordeaux and J. 
Hetherton, York. 

16,174. Meratuic Packine for Piston-rops, C. W. 


Carter, Liverpool. 

16,175. Makino Evecrricat Fittrgs, A. P. Lundberg, 
London. 

16,176. Recoverrnc Go_p from Sea Water, H.C. Bull, 
London. 

16,177. Cottar Stuns, R. Bauld and W. R. Ashdown, 
Bexley Heath. 

16,178. Kerries, R. Bauld, Bexley Heath. 

16,179. Maxine TextiLe Goops, W. Littlewood and I. 
Ingham, London. 

15,180. Process for the Extraction of Zinc, L. V. J. 
Lynen, London. 

16 Isl. Sapp.es, &c., E. Runtz and W. G. A. Edwards, 
London. 











16,182. ArracuMeEnts for Guns, E. Runtz and W. G. A. 
Edwards, London. 

16,183. Fencrnc Jackets, E. Runtz and W. G. A. 
Edwards, London. 

1,184 Boxryc GLoves, E. Runtz and W. G. A 
Edwards, London. 

16,185. Boots and SHors, E. Runtz and W. G. A. 


Edwards, London. 

16,186. SypHons, W. H. Symons, London. 

16,187. Rinc GauGes, A. O. Capel, London. 

16,188. Hoists, J. and H. Binns, London. 

16,189. CoupLines for PRoPELLER Suarts, J. Verity, 
London. 

16,190. Giazinc for GREENHOUSES, &c., C. Osborne, 
London. 

16,191. Fry-rrap, F. 0. Combridge, Watford. 

16,192. Vatve ArracHMENT, W. L. Wise.—(T. Livingston, 
Victoria ) 

16,193. VaLvE Sears, 8S. 
London. 

16,194. T-sQv 





Adamson and R. Beldam, 


ARE ATTACHMENT, J. P. Maginnis, 

16,195. Manuracrvre of Exvastic Fasrics, L. Turner, 
London. 

16,196. Paper Srretcuer, H. A. Burke, London. 

16,197. Evecrric Traction APpPaRaTus, P. Schoop, 
London. 

16,198. Drvinc Apparatus, W. C. Currie and W. E. 
Rowlands, London. 


16,199 ANIDONAPHTHOL SULPHO-aciDs, C. D. Abel.— 
(The Actiea Gessellschart fiir Anilin Fabrikatioa, 


Germany.) 

16,200. Space Bars for Line-castrnc MACcHINEs, O. 
Imray.—( IV. 8. Scudder, United States. 

16,201. Soap, R. Holliday and Sons and T. Holliday, 


Supports for Puorocrapus, &c., E. Frith, 
London. 

16,203. CHatns for TRANSMISSION of MOTIVE-POWER, 
J. Wh.tehall, G. Bedford, and J. W. Whiteha 1, Bir- 
minghan. 

16,204. Sores for Horses, J. Muzzall, London. 

16,205. EvecrricaL Resistance Cort, A. Chester and 
J. J. Rathbone, London. 


16,206. Rowine and Saiine Boats, D. W. Shaw, 
London. 
16,207. CHatk Ho.pers for Bittiarp Payers, J. 


Evinof, London. 


16,208. ComBustion of Fuvet, H. H. Lake.—(4. B. 
Cosby, S. Proskauer, and M. M. Strause, United 
States.) 

16,209. Exvastic Tires, A. J. Boult.—(V. and P. Blotto, 
rance.) 


16,210. Tires for CrcLe WHEE Ls, P. Hallinan, London. 
16,211. Securnine the Heaps of Casks, &c., G. Powell, 
mdon. 

16,212. RecuLarion of MovaBLe 
Boult.—(J. 7. Miiller, Germasy.) 

16,213. Tires for WHEELS of Cycies, J. T. Poplawsky, 
London. 

16,214. Box for Carriace of Metat Prares, E. A. 
Bath, London. 

16,215. Lock-strtcH Sewine 
London. 

16,216. Luspricator fur Axes, F. Faunt and R. H. 
John, Birmingham. 

16,217. Saints and Fase Suirt Froyts, G. Bentley, 
London. 

16,218. NaARCEINE-ESTERS and their Satts, M. Freund, 
London. 

16,219. Repveinc Gop Quartz, M. Crawford.—(J. 7. 
Cramford, Canada.) 

16,220. Hearrus for Buryixc Soirp Fue, R. Nobel, 
London. 


Dampers, A. J. 


Macuines, G. Prince, 


20th August, 
16,221. Licutixe Gas or Ort Lamps, W. G. Wightman, 
London. 
16,3 Sanitation, R. C. Sayer, Bristol. 
16,223. Evastic Tire for Cycies, &c., A. G. Manifold, 
Liverpool 
16,224. Mitts for Spiitrinc Beans, J. G. Richmord 
Manchester. 
5. Screw Macurves, E. E. Claussen, Manchester. 
6. Evectric Cars, E. Egger, F. A. Wessel, and A. 
umburg, Manchester. 
27. CHILDREN’s Mait or Go-carts, 8. Smeeton, 


1893. 













sticker, London. 

16,229. Batt Bearinos of Cyrcxes, &c.,C. F. Russell, 
Birmingham , 

16,230. ELectric Door Mart for Suoprs, W. B. Ramsey, 
Grimsby. 
16,231. Sprine for MatrResses, H. and C. J. Reynolds, 
yae 
16,232. Gas - 
Liverpool. 
16,233. Iron Boot-pLate, H. Bishop and A. Holling- 
worth, Dronfield. 

16,234. Macuivery Drivinc Gear, G. P. S. Ferdinands, 
Glasgow. 

16,235. Iypicatinc on Orrice Doors, J. P. Morison, 
Glasgow. 

16,236. Stor Cocks for Gas INHALERs, S. 
Leeds 


MAKING AppaRaTus, A. E. Dinsmore, 


Rumboll, 


Brick Maxine Macnines, 8. E. 


16,237. Haskin, 
Bradford. 
16,238. Preumatic Tire for Bicycies, J. Sharples, 


Birmingham. 

16,239. Maxine Lamps for VeLocipepes, G. Hookham, 
Birmingham. 

16,240. Sprixnc Boors and Suoes, G. 
chester. 

16,241. OPENING and CLosinc Doors, W. Hollingworth, 
Sheffield. 

16,242. Carrs for Ratis of Raitways, H. E. Hoffmann, 
London. 

16,243. Bats for Pravinc Cricket, W. D. Cameron, 
Newry. 

16,244. Jacguarps for TexTiLe Macuines, C. A. Town, 
Nottingham. 

16,245. Fur Pressurt ContROLLING Apparatus, J. 
Prentice, Glas 

16,246. Sprxysinc To: 
London. 

16,247. Stoppine and Restartinc Tramcars, E. Chad- 
wick, Douglas. 

16,248. Preparinc Eocs for Commerciat Usr, C. E. 
McClure, London. 

16,249. Drain or Sewer Pipe, J. C. Merryweather, 
London. 

16,250. Meters, B. M. Fletcher, London. 

16,251. TREATING VeGETABLE SupsTaNcEs, A. 8S. V. 
Walker, London. 

16,252. LuweRine Music and other Stoots, M. Jarvis, 
London. 

16,253. Car Covp.ers, J. Zilius, London. 

16,254. Sreves, F. Schlee, Loudoun. 

16,255. Coup ina, F. Jacob, H. Pattberg, and F. Fieien- 
stein, London. 


Worrall, Man- 





:, E. Heinrich and H. Houfer, 





16,256. Atracninc Sapp.Es to Bicyc.es, T. May and 
J. Clay, jun., London. 

16,257. SeLr-actinc Raprp WaTER Boizer, J.C. Webb, 
London. 

16,258. Fixinc Trres of CycLe WHEELS, J. Tearson, 
Manchester. 

16,259. Castor, H. M. Nicholls, London. 

16,260. Covers of Borries for Mucitace, H. Wolff, 
London. 
16,261. Toy 
London. 
16,262. Vatves, E. Duncan, G. H. Bennett, and H. W. 

Bryant, London. 
16,263, Fire Bucket, C. W. Robinson.—(G@. H. Smavdon, 
United States.) 


Racecoursgr, C. and L. D. Carroll, 


16,264. Invectinc Steam Trap, H. R. Morton, 
London. 
16,265. Batreries, G. Philippart and G. Lentz, 
London. 
16,266. Trarnrnc Twininc P rants, J. Watkins, 


London. 
16.267. Sarery Appirances for Lamps, C. Ankers, 
Liverpool. 
16,268. Cir-vLaR RIBBED 
Arkwright, London. 
16,269, Fuyinc Macuines, W. P. Thompson.—(G. Kock, 
Germany.) 


KnittinG Macuines, W. 


16.270. Axte Boxes and Bearines, W. Rigley, 
London. 
16,271. Curtinc-out Garments, W. P. Thompson.— 


(M. Luts, Germany.) 

16,272. Cases for Pneumatic Tires, J. F. Palmer, 

on. 

16,273. GeaRinc of Vevocirepes, W. Cunningham, 
London. 

16,274. Burners for 
Bohlmark, London. 

16,275. INKsTaNDs, C. R. Séderstrém, London. 

16,276. Hooks, E. Kempshell and W. R. Walkley, 
London. 

16,277. Sream Vatves, H. A. Pertwee, London. 

16,278. Liguip Fue, &c., Ixvecrors, W. Dandison, 
London. 


PETROLEUM - 


16 279. Loorep Rucuincs or Trimminos, C. G. Hill, | 


London. 

16,280. Boors, E. J. V. Earle and C. Smith, London. 

16,281. RanGe-FinpiING INsTRUMENTs, G. H. Fenner, 
London. 

16,282. GoLtr-HoLE CurTrers, R. G. McCrea and H. E. 
Rose, London. 

16,283. SHuTTLE Motions for Looms, H. H. Lake. 
H. Graham, United States.) 


(Ek. 


16,284. Devices for Drawine Pipes, C. G. Larson, 
London. 

16,285. Grinpinc Too.s, H. H. Lake.—(C. P. RK. Thée 
and M. M. Aust, United States.) 

16,286. DecorticaTinc RamigE Piants, J. A. Lacote, 


London. 
16,287. CarHerer Hover, W. W. Lovejoy, 
16,288. Book Sranps, J. Stimson, London. 


London. 





KITCHENS, A. | 


| 16,381. 


| 
16,289. Propucsion of Boats and Launcues, W. Sales, | 


SELECTED AMERICAN PATENTS. 


London. 
16,290. ADJUSTABLE Excentric, I. Qurin, Cologne. 
16,291. C1GAR-HOLDERS, M. von Wesierski, Berlin. 
16,292. SHoes for Horses and AniMa.s, J. Muzzall, 
London. 
16,293. Bocres for Rotiine Stock, F. Attock, London. 
16,294. SHoes for Horses, J. Muzzall, London. 
16,295. Sock and Stock1ne Suspenper, 8. Edney, jun., 
ndon. 
16,296. ToBacco Pipss, C. Miles, Bristol. 
16,297. ExpanpinG Sip Bopice, R. Hyman, London. 
16,298. FrRe-EXTINGUISHERS, A. J. Boult.—(G@. Bera- 
heim, France.) 
16,299. Biorrinc Device, G. H. Eustace, London. 
16,300. Puriryinc Apparatus, H. Peschges, London. 
16,301. ErrervescinG Beveraces, W. Bitter, London. 


30th August, 183. 

16,302. Fixinc Insores for Boors, &e., T. 
Leicester. 

16,303. APPLYING INDIA-RUBBER TiRES to CARRIAGES, 
T. W. P. Isaac, Brighton. 

16,304. Sarety Apparatus for Lirts, A. H. Tyler and 
J. 8. E. de Vesian, London. 

16,305. COLLAPSIBLE Birp Caces, J. A. Reece, Bristol. 

16,306. Corsets, W. H. Symington, London. 

16,307. Evecrric Meters, J. Swinburne, London. 

16,308. Dyes for Strarsinc Leatuer, J. Fury, Man 
chester. 

16,309. VenTILaTING Hats, &c., J. Beeley, Manchester. 

16,310. Macutves for Prerarinc Woot, I. Bailey, 
Yorkshire. 

16,311. Stup Tre Fastener, H. and F. Leigh, War- 
rington. 

16,312. ScREw-PROPELLERS, G. C. Parini and P. Duff, 
Liverpool. 

16,313. Licut and Time INpicators, W. B. Robathan, 
Birmingham. 

16,314. JorstinG Ralixs, E. 
wick, Bristol. 

16,315. Presses, J. B. Howard.—(W. Simon, Germany.) 

16,316. Cuttinc Patterns of Fasrics, F. Vetterling, 
Manchester. 


A. Coley, 


F. Gange and G. Stander 





16,317. Tents, J. B. Howard.—(M. and S. Schirarzen- | 
| another in the central portion of the casing A, afore- 


berger, and O. Lindner, Germany.) 
16,318. HorsesnHoes, J. B. Howard.—(J/. G. Weissmann, 
Germany.) 


16,319. Rapip PHotocrarnH Movnrter, T. Baker, Bir- | 


mingham. 

16,320. Securinc CLornixc to Fats of Carbine 
Enoryes, G. A. Kennedy, W. Senior, and I. Wood, 
Manchester. 

16,321. Securrnc CiLorpinc to Fiats of CARDING 
Enoines, G. A. Kennedy, W. Senior, and I. Wood, 
Manchester. 

16,322. Frictionat Cuivutcnes, J. 
McCreanor, Manchester. 

16,323. WaTer and Gas Pire Hooks, W. H. Dransfield, 
Manchester. 

16,324. Pressinc Tvyeres, T. Fletcher, R. C. Brown, 
and J. Sandelands, Seaton. 

16,325. Lock for all Kixps of Hasps, A. Cashin, Bir- 
mingham. 

16,326. HyprocaRBon Motors, A. B. Clerk, Liverpool. 

16,327. CycLtes, The New Howe Machine Company, 
Ld., and A. Macdonald, Glasgow. 

16,328. Vatve Reversinc Gear, A. 

ow. 

16,329. Lire-savinG APPLIANCE, J. Davidson, Glasgow. 

16,330. Retievinc Bearincs from Weicut, F. E. 
Elmore, London. 

16,331. Feep and Cueck Mecuanism, J. 
London. 

16,332. Cairn Brace, C. J. Pinnell, Middlesex. 

16,333. ATTACHMENT for BLinp Corps, C. A. McCumbie, 
London. 

16,334. ARTIFICIAL MANURE Dritis, W. Richardson, 
London. 

16,335. Rivets Mape of Sueet Meta, J. 

mdon. 

16,336. Feepinc Disinrectants, J. C. Lyon and J. 
Graham, Birmingh»m. 

16,337. ComBustion Furnaces, J. Shenton, Birming- 
ham. 

16,338. Steam Traps, J. H. Dewhurst, Sheffield. 

16,339. Bottirs, C. F. Veit, London. 

16,340. SPINDLE-SHAPED OcEaN STEAMERS, W. L. Winans, 

ndon. 

16,341. SHoweR Batu Apparatus, E. Cobb, London. 

16,342. DistRisuTion of Exercy, G. Wilkinson, South- 


Hall and M. 


Macfarlane, 


Brockie, 


Temiler, 


port. 
16,343. Sarery Stockinc Susprenper, J. Wilkins, 
mdon. 
16,844. Door Stop, E. Dredge, London. 
—, Movu.pine Piastic MATERIALS, J. J. Denbeigh, 
mdon. 
16,346. AiR Brakes, R. W. Barker.—(The New York 
Air Brake Company, United States.) 
16,347. Can Brakes, R. W. Barker.—(The New York 
Air Brake Company, United States.) 
16,348. Boor Prorector for SxHovets, J. E. Slack, 
Manchester. 








16,349. Screws, W. O. Williams, London. 

16,350. HARMONIC ANALYSER, A. Sharp, Chiswick. 

16,351. Harmonocrapu, A. Sharpe, London. 

16,352. Prevenrer of Incrustation, F. Buckland, 
Surrey. 

16,353. Hotpinc Down the Corners of Carpets, M. E. 
Ripley, London. 

16,354. Propuct’on of PHotocrapnic Necatives, E. 
Albert, London. 

16,355. VALVE fur Pneumatic Tires, E. J. Vauzelle, 
London. 

16,355. Fixine Pyevumatic Tires, E. J. Vauzelle, 
London. 

16,357. AvsustMENt for Face Piates, R. Haddan.—(J. 
B. Lamblin, France ) 

16,358. TREATMENT of Paper, P. M. Berger, R. Wald- 
baur, and E. F. Worlitzer, London. 

16,359. Reveasinc of Traces and PoLe Cuarys, P. 
Parker, London. 

16,360. Apparatus for Learnineo to Swim, R. E. Dévot, 
London. 

16,361. Macaine Guns, O. Jones, London. 

16,362. Brush Hammers, A. J. Boult.—(/. O'Donnell and 
Cc. Watson, Canada.) 

16,363. CHain Guarps, &c., for Cycies, H. Wallace, 
Manchester. 

16,364. Boot-rreEs, G. H. Stephens, London. 

16,365. Markine ArticLtes of Foop, A. E. Harris, 
London. 

16,366. Semi-MeETALLIC Fasric, P. A. Craven, London. 

16,367. CoupLines for Hoss, E. J. Preston, London. 

16,368. Apparatus for Treating Town Reruse, J. 
Hanson, London. 

16,369. EXTRACTING 
Thomas, London. 

16,370. Covourtne Matrers, B. Willcox. —(7he Badische 
Anilin and Soda Fabrik, Germany.) 








Metats, G. Plumbly and W. 


3lst August, 1893. 


16,371. Rarpway and other Maps, E. A. Fletcher, 

Market Rasen. 

16,372. Coverine for Pyeumatic Tires, A. H. Tyler, 

London. 

16,373. Cameras, F. W. Branson, Leeds. 

},874. Link Motions, W. E. Brennand, London. 
Sprincs for Bicycies, G. Whyte, London. 
,376. Doppy Mecuanism for Looms, A. Lockwood, 
Keighley. 

16,377. FasTENING on Soves of Boots, W. Galloway, 

Glasgow. 

16,378. AcruaTING VaLves in CisterNs, W. Ross, jun., 

Glasgow 
16,379. Swevi for Looms, H. Charnley, Manchester. 
16,380. BLocks for PRintING on Fasrics, T. A. Bennett, 

Manchester. 

Grip for Ropes, J. 
Lavender, London. 











N. Lester and H. P. 





From the United States’ Patent Office Official Gazette. 


499,392. CeNTRIFUGAL BUTTER-EXTRACTOR, 0. 
Ohlsson, Newark, N.J.—Filed September 6th, 1890. 
Claim.—A butter-extractor combining therein an 
outer vessel or casing A, having a cover B, annular 
chambers B and G located one above the other on the 
inside of said casing A, and provided with nozzles or 
spouts E and H, rotatable separating chamber B’, C3 


and chamber F connecting with and located above one 


[499392] 











) 





said as described ; a conduit C4 passing through and 
attached to said cover B and extending nearly to the 
bottom of said separating chamber and connecting 
with a supply reservoir R ; said se ting chamber 
and conduit C4 being provided with oppositely pro- 
jecting pins ) and 63, as described for the purposes set 
forth. 

499,451. Dreparinc Bucket, W. A. Collins, Bayonne, 

N.J.— Filed July 11th, 1893. 

Claim.(1) A dredging bucket having a swingir 
side or door carrying a latch chamber. a latch mount 
upon anti-friction rollers working in said chamber 
and adapted to engage with an appropriate latch hole 
in said bucket, and means substantially as described 
for manipulating said latch and retaining the same 
within its chamber, substantially as descri’ for the 
purposes set forth. (2) A latch for the swinging doors 
of dredging buckets comprising a solid bar, the ends of 
which are oppositely beveled or chamfered, provided 


499,451] 














with longitudinal pee + of a size to admit anti- 
friction rollers, and anti-friction rollers mounted tu 
said latch, and within said openings, substantially as 
described for the purposes set forth. (3) A latch for the 
swinging doors of dredging buckets working within a 
chamber upon said door, said latch comprising a solid 
bar, the ends of which are oppositely beveled or 
chamfered, provided with er openings of a 
size to admit anti-friction rollers, and anti-friction 
rollers greater in diameter than the latch and 

than the width of the latch chamber, mounted to said 
latch wi said t openings, substantially as described 

forth. 


for the purposes 











— 
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499,476. Furnace ror Fusino Porcetary, & 
he ; 4 lle c., W, 
1 peta Binghamton, N.Y¥.—Filed December 12th, 

Claim.—In a muffle furnace, the combir ri 

the lower portion having a circular recess cy 
wings or partitions, a mixing pipe leading thereto 
and the gas and air supply pipes leading to the mixin’ 


[499.476] 





pipe, of the dome having an approximately semi- 
circular opening, the open-ended muffle corresponding 
in contour with and fitting closely in said opening, 
and the door closing said muffle and opening, sub. 
stantially as described. , 


499,479. Bavance, 4. Stocker, Elveryeld, Germany ,— 
iled January 25th, 1893. a 
Claim.—In combination with the standard having a 
graduated scale at the base thereof, a scale a 
mounted upon the upper end of the standard, q 
pointer connected to the scale beam and extending 





downwardly therefrom with its point in proximity to 
the scale, and counter-balanced pan supporting rods 
mounted upon the ends of the scale beam, said rods 
having slots adapted to receive the ends of the scale 
beam and knife edges extending down from the upper 
ends of the slots and bearing on the upper side of the 
scale beam, substantially as described. 


499,544. Reocvtator ror Evecrric Macuinegs, J. 
C. Henry, Westfeld, N.J.—Filed September 3rd, 
1892. 

Claim.—(1) An automatic regulator for a constant 
current dynamo-electrical machine having a movable 
brush holder, comprising a disc of diamagnetic metal 
rotating with the armature shaft, a movable electro- 

polar magnet in circuit with the armature and having a 

srojection in proximity to said disc, and connections 

tween said magnet and the movable brush holder, 
substantially as described. (2) The combination with 








a dynamo-electric machine having a movable brush 
holder, of a disc of diamagnetic metal rotating with 
the armature shaft, a tilting U-shaped electro-magnet 
comprising two cores hinged together and having 
their poles on opposite sides of said disc, springs for 
holding said poles away from the disc, stops to limit 
the movement of said poles, and connections between 
the magnet and the brush holder, substantially as 
described. ; 
499,585. VaALve Motion ror Compounn EnGINes, J. 
Player, Dunkirk, N.Y.—Filed July 14th, 1892. 
Claim.—The comb.nation of the low-pressure cylin- 
der, of a locomotive or other engine, its steam chest 
having induction and eduction ports at the centre, 
and two final exhaust ports adjacent and exterior 
thereto, an annular valve working in said chest, said 
valve being arranged to admit steam to the low- 
pressure cylinder by its passage ¢, and internal cut-off 
edges, and to exhaust steam therefrom by its external 
cut-off edges, and grooves ¢’, and arranged with a 





} 
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passage therethrough, so that the exhaust from the 
| ap lane oinier acts equally on both ends of 
the valve, and a high-pressure cylinder having its 
steam chest containing the live steam passage, and 
induction and eduction ports, a separate annular 
valve adapted to said steam chest, and ccnnged to 
admit steam to the high-pressure cylinder by its 
internal cut-off edges, and exhausted therefrom by its 
external edges, said valve ha’ a passage there- 
through permitting the re of the exhaust steam 
from the high-pressure cylinder on both ends, the 
high-pressure aud low-pressure valves being connected 
t r so that they travel in the same direction, 
substantially as set forth, 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
PART II. — SMITHY, INCLUDING 
SPRINGS. 
(Continued from page 188.) 

In Fig. 256 is shown the punch and die for punching 
out of Zin. plate one end of the safety-valve lever. G is 
aplan; H, theend elevation ; K, a part section on A B of 
the plan G, showing 4in. lead on the punch at the centre, 
and L is a section on C DEF. There is a jin. clearance 
in the die, and jiu. taper per side on the punch; and 
taking the figures as a whole, they are clearly indicative 
of their manipulation. After the punching has been 
dressed up, leaving, say, jin. per side for machining, it is 
scarfed at M, and the long arm welded on. The group of 
tools shown in Fig. 257 are for producing the screw 
couplings. C and C? are punched in a die, the form of 
which will readily present itself to the reader’s mind. Two 
of these are required for each shackle, and they are 
coupled direct by means of a bolt to the hook. D and D! 
show the punch and die for producing each end of the 
link H. It is made out of 3}in. by Yin. mild steel bar, 
and after each end has been stamped the middle is drawn 
down and rounded to l}in. diameter. The screw E is 
made out of 2jin. round mild steel by first flattening 
under the hammer the short or shank end, then a round 


SECTION III. 





edged fuller is set in each side of the shank and each end 
drawn down; a few blows upon the flat of the shank and | 
the whole finished in swages, one for the round section | 
and another for the shank section. The nut G is formed 





also valve spindle cross-head—Fig. 264—drop hammer. 
Fig. 258 may represent the ashpan and cylinder cock 
levers. Supposing the shaft is to be 1fin. diameter when 








| 
| 


| 


the makers of steam hammers, and also they are 
frequently rigged up by the intending user, out of con- 
venient material in convenient places. When the latter 
plan is resorted to, it frequently happens that the well- 
known appliance in the tin shop is copied on a larger 
scale, and of heavier dimensions. In other designs the 
head is raised by means of an attached board, which 
passes through friction rollers, regulated by a foot-treadle, 
the upward progress being checked by adjustable collars 
on the upright. Sometimes arrangements are also pro- 
vided to give repeated and variable blows. Fig. 262 gives 


finished, it is made out of 1gin. round, to save jumping | four views, as an example, of the hammer head, and 


up. The long arm at the end is 


lowing out 





dabbing on. If it 
is a shaft of much 
heavier dimen- 
sions, these ends 





| 


| 





first welded on | Fig. 268, the top and bottom die. Mild steel castings make 
by setting back | serviceable dies, but of course whether the dies are 
the end of the | forgings or castings, the object to be stamped has to be 
shaft with backing | carved accurately in them. This is done by working 
hammers, andhol- | Tigidly to centre lines, and machining as much as 
the | possible, planing, drilling, or shaping; but the chief work 
arm thus(c),which | lies in careful and patient fitting. After the fitter has 
is usually termed | finished they are braced together and tested, by running 


in a composition of lead and bismuth, and when accurately 
coincident they are finally marked, so as to facilitate the 
preliminary adjustment in the hammer. When fixed for 
working, they are first tried upon a lump of stiff clay, 


are fixed on dif. | and it is reasonable to expect a production of a thousand 


erently in various shops, one instance being to fuller a hol- | @rticles without serious detriment to either die. Those 
low in the end, weld on the arm (p) and remove all surplus | Shown, have carved in them the end or joint of the 
metal by the hot set. Another method is to fuller a hollow | TeVersing shaft, the finished product being given in two 


at the end (x), then draw down under the hammer and bend | Views to the right. 


Other articles produced by this 


the arm over. The two short arms are then welded on by | Means are :— Fig. 264, the valve spindle crosshead ; 
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FIG 258. 
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as indicated, from round bar steel, say, about }in. in 
diameter less than the finished product, because in this 
case the material will flow inwards to form the greatest 
diameter. Two pairs of swages are generally used, the 
first for roughing out, which is generally an old 
Set worn by use, the second being the finished 
size. No machine work is required to be done to 
these nuts, excepting the drilling and tapping of the 
hole, because they are finished accurately, and 
with a good surface in the final die, The lever F, which 
is attached to the shank of the screw E, is at present 
formed by swages out of 1}in. square mild steel by Yin. | 
long, which makes two ; but this joint, it may be stated, 
is a candidate for the drop hammer. Two ends are 
formed simultaneously, divided and punched as indicated, 
the punch being shown separately beneath the die. | 
Similar joints are a frequent job in a smithy, but of 
different dimensions and small quantity. In these cases 


! 


the over-all dimensions are produced by fullers and 
flatters ; then the bottom of the 
a hot punch, thus (a), 


cleavage is produced by 
and then cut out by a hot set, as | 





be ee eee = 


indicated by the dotted lines. Afterwards a wedge is | 
placed between for dressing and finishing up (8). 
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FIG 257. 


fullering out the shaft and scarfing the arm thus (F). After 
all the welding has been finished, the long and short 
arms are set to the required angle, then it is finished in 
round clapper swages, one pair having provision made to 
allow the short arm to protrude. ‘The smoke-box hinges 
—Fig. 259—are made from 3}in. by 4in. by 19}in. long, 





drawn down by the aid of a taper plate to 4in. wide and | 


jin. on the thick edge and jin. on the thin edge, then set 
to a radius of 1ft. 7in., to which the lugs are welded. 
These are prepared by stamping, and then welded to the 
prepared plate, in the block C. It is a well-finished job ; 
the only machine work required is the drilling of the 
holes. The front and end elevation A B clearly indicates 
the whole arrangement, and also the use of the two 
different lugs. Fig. 260 shows the method of producing 
the boiler handrail stud, and Fig. 261 the handrail pillar. 
Each end of the latter is formed in its own particular 
swage, and the intervening portion by a taper swage. 
The figures are clear, and do not call for any further 
comment. 


In relation to stamping with the drop hammer, which 
has come in for a considerable increment of useful- 
ness during late years, in many forms and capacities, 
it may be generally stated that all those remarks 
made upon swaging, in both loose and fixed blocks 
under the steam hammer, are equally applicable—Tur 
ENGINEER, vol. Ixxv., page 157. Drop hammers may be 
obtained of various designs, and sometimes embrace 





FIG 269. 


Fig. 265, adjustable spring link; Fig. 266, a short-armed 
lever; Fig. 267, a small standard for communication 
cord, and also an infinite variety of signal work. The fin 
produced is removed by an auxiliary die, which is illus- 
trated by Fig. 268, being the arrangement for the 
adjustable spring link, Fig. 265. 

Each engine is, of course, thoroughly equipped with all 
necessary tools, spanners from ,in. to 1jin., box and 
gland keys, rakes, shovels, pricks, darts, chisels, kc. It is 
obvious that the cheapest method, taking all things into con- 
sideration, in the production of spanners, is the drop ham- 
mer, in which case they are made to the following sec- 
tion (c), but the method, 
now further illustrated, will 
certainly compete in eco- 
nomy of time, but there is 
the element of waste in the scrap formed by punching, and 
the spanner on the whole is heavier than that produced by 
the drop hammer; but as there is not any welding about 
them they are a strong job, and there is not any risk of the 
jaw breaking. The punching block and die for fin. and lin. 
double-ended spanners is shown in Fig. 269, A being a 
plan and B the end elevation. They can be punched as 
quickly as the rolled or sheared strip of mild steel can 
be pushed through, there being two punches, one work- 
ing whilst the other is drawn out and got ready to take 
its turn. After the whole order is punched, the fin. ends 
are finished first, followed of course by the lin. The 
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See | many ingenious mechanical devices. They are sold by | finishing process occupies one heat only, the first opera- 
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tion being to round the edges in a pair of swages—C 
Fig. 269—then immediately after it is put into the die D, 
a dummy placed upon the top to keep the die from 
spreading, punched and finally dressed up on the anvil, of 
which, needless to say, little is necessary. Fig. 270 is a 
useful combination used in the production of chisels. 


facilitate certain ends. 


heads two at once. 
what similar arrangement, the peg in this case prevent- 
ing the blade of the shear coming upon the anvil, each 
combination tool weighing but a few pounds. 


and half-a-dozen can easily be made at one heat from 
bars of the required section. 

The enormous quantity of nuts and bolts are made by 
machinery, either by swaging or heading. The swaging 
machine has a range from Hin. to 2in. by change of dies. 
Bolts with hexagonal heads, are made from round bars, 
but those having square heads from square bars. The 





It | 
is one of the many examples that might be illustrated, to | 
show how division of labour produces its own means to | 
It is used in heading, A being an | 
adjustable guide for the length, B a peg, which prevents | 
undue wear and tear or injury to the swage C, which | 
They are then sheared by a some- | 


After | 
shearing, the chisels are drawn down upon a taper plate, | 


SDN 


| make any waste. The punching from one nut goes to help 

, to form the next, whereas in the Collier 
(2 | ea machine there are two punchings which 

go into the scrap box. The range of the 
latter machine is up to llin. nuts and 
washers. In this case bar iron must be 
used about Jin. thicker and ,kin. nar- 
rower, to allow for compression and flow 
during the act of punching. Rivets are 
made in machines of the De Bergue 
type, which are heading. The thickness 
of the nuts is the same, whether hexa- 
gonal or square, and generally equals the 
diameter of the bolt, excepting in some 
cases, such as gland nuts, where it is a 
practice to make them lin. thicker. The 
thickness of lock nuts is two-thirds the 
diameter of the bolt, omitting fractions 
below xin., which is also the case 
with snap heads, the width of the latter being equal 
to that of the nut across the sides (k). The large radius A 
equals twice the diameter of the bolt, and the small radius 
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| made in these machines are quite solid, and they do not 


of the spring back are stamped 


in block 
good quality iron, ocks from a 


j which, in the long run, is the 
most economical, because they can be cut out 
of damaged backs and welded on to new ones 
and if the holes wear they can easily be closed 
again, whereas if 
made from any 
grade of steel be- 
yond a mild, it 
would be more 
difficult to cut 
them out and close 








the holes, or re-weld in new backs. Solid ends are pre. 
pared by turning the plate round a piece of jin. iron, 
welding up and finishing in a swage fixed on the anvil (m), 
Each smith has a setting table about 5ft. by 2ft. 6in. by 

din. thick, and a block to sketch (1), also 
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a good set of cramps to assist in plac. 
ing on the buckles, and one oil tank 
4ft. in diameter by 5ft. 6in. deep 

















ES 





FIG 260. 
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FIG 264. FIG 265. 


dies in the Ryder machine never close by lin., so that 
chine is fixed in close proxi- 
mity to the smith’s hearth; 


, there shall not be any risk 
of damaging them. The ma- 
wey 
y S77 immediately beyond is the 
— hot saw, and in front of the 





whichis placed the former A () 
for shaping the head, the chamfer being made by a snap. 
In the heading machine any length of 
bolt can be dealt with, but each has 
its range of work as to diameter, both 
for nuts and bolts, say }in. to lin., 
and llin. to 13in. in bolts, the latter 
making from lin. to llin. nuts. Horsfall’s heading 
machine first produces a bunt, formed thus (1), which 
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is then lowered down into the next pair of dies 


latter is a square anvil, in | 


FIG 261. 
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FIG 267. 


FIG 266. 


| B half of the diameter. The angle of countersunk bolts 
| ismade 30 deg. with the vertical, the diameter of the head 
| being equal to the width of the nut across the sides; 
| therefore the depth determines itself. The nuts are to 
| Whitworth’s standards. The ferrules for the tubes are 
| made from steel strips rolled to section, cut to length by 
| the smith and welded by an oliver, on a mandrel in a die. 
Spring smithy.—The work of the spring smith has been 
| considerably curtailed by the introduction of a compact 
| machine, which combines all the processes of shearing, 
| tapering, spearing, or shaping the ends of the plates, 
| punching, slotting, and nibbing, for which up till now, if 
| machinery has been employed, it has been requisite to 
| use separate machines. It occupies a space of about 
| 12ft. by 8ft. over all, including arms for resting plates 
upon and adjustable guides for lengths. It consists of an 
upright frame carrying three slides in the centre, working 





the ends of the plates, putting in the nibs, and a punch 
| for cutting the horizontal slot. A fourth slide is utilised 

for the working of a circular punch to form the centre 
| indent for the 3in. set screw, and above this is a pair of 
| shears for cutting the bars to length, to which is attached 
| an arm for an adjustable guide for those lengths. At the 
| opposite end of the machine is a pair of rolls, one of 
| which turns excentrically and tapers the ends of those 


Z| plates which are required for certain classes of springs. 


| Alongside this, fixed to a back centre, there is an arm 
which rests upon a cam, and its duty is to close in again 


"| the metal which has spread during the thinning process. 


| If only one width of plate was used, this last piece of 
| mechanism would not be required, as a groove in the roll 


Z | would prevent the metal from spreading. The whole 
4, | combination can either be driven from the shafting, or, 
- | where this is absent, by a small vertical engine with | 


| ordinary gearing, and is operated by one man. For all 
| ordinary grades, say up to about 48 tons per square inch 
tenacity, this machine operates upon the plates at ordi- 

nary temperatures, but should a harder grade be required, 
| the plates are got to a dull-red heat, and then portioned 





respectively to a couple of dies for spearing or shaping , 


serves for two hearths. The use of 
the block chiefly lies in rectifying the 
cambre of plates after tempering, for 
although the tendency is to straighten, 
it is never known in which direction 
the plate may go or behave during 
slacking—one edge may go more than 
another—also for bringing to cambre 
any plates that have been damaged 
through accident or unusual wear and 
tear. Each smith makes his own 
backs by welding on the ends, which 
have been drilled for the pin and clear- 
ance slotted for the link. This job 
alone shows the smart action required 
in welding steel of moderately high 
carbon, for the backs are a special 
welding grade not quite so hard as 
the body of the spring. After each 
end has been welded on, a composition 
being used to aid this, the whole is got 
to a uniform heat and the cambre set 
in to a templet, and then followed on 
by each succeeding plate to the pre- 
ceding one. Each, as it passes through 
the smith’s hand, is hardened and 
tempered in oil, the latter operation 
generally depending upon the beha- 
viour of the heated plate when rubbed 
with a piece of wood. Judgment in 
this case depends entirely upon the 
knowledge of the grade of steel, 
any change in which can easily be 
detected by its ring when struck, but 
sometimes in the case of safety valve 
springs one or two are tried in the 
testing machine. The collection of 
plates is then cramped together, and 
the buckle—Fig. 246, Toe ENGINEER, 
vol. Ixxv., page 223—is placed on hot 
compressed upon all sides simulta. 
neously in a specially designed hy- 
draulic press, and then quenched. 
Every spring is tested to a pressure 
sufficient to take out the cambre, not 
more than jin. or ;};in. permanent set 
being admitted. ‘he finished spring 
is shown in Fig. 271. The safety valve 
spring consists of six coils of %3in. 
diameter steel bar, one half of a coil at each end being 
turned inwards for suspension. The length between the 
points of suspension is equal for 140 Ib. and 160 Ib. per 
square inch, the difference in the tension being effected 
generally by temper, but it may also be regulated by 
composition of the metal or reduction in sectional area. 
It, and the mandrel upon which it is made, is shown 
in Fig. 272, which will also serve as an example of the 
production of this class of spring, also volute, when owing 
to the strong section, the motion of the mandrel must be 
produced by mechanical effort. Ce ; 
Among the processes accessory to smiths’ work, it may 
be stated that tempering in its broadest sense embraces 
hardening, case-hardening, annealing, and toughening. 
Considerations to be regarded when effecting a certain 
degree of temper are resistance to abrasion, the sustain- 
ing of a great pressure upon a cutting edge, and also the 
elasticity of the remaining portion of the tool or article 
in hand. The intrinsic value and total efficiency of a 
tool, depends much more upon the manipulation of the 
operator during its production, and its tempering quali- 
ties, than upon its direct hardening property. The former 
is adjusted to suit the nature of the work it has to perform, 
and is really the obtaining of a hardness with resilience, 
less than the ultimate or dead hardness. The heating 
should be as uniform as possible, otherwise there will be 
an unequal expansion, and sometimes to such an extent 
as to render the finished article of very little value. 
The rapidity with which the heat should be developed 
depends entirely upon the size and utility of the artic: 
but in most cases it is safe to state that slow and eve) 
heating should be resorted to, with as little decark mis 
tion going on as possible, but if the article is oi lurge 
dimensions and even section, it may be of considerable 
service to heat the exterior rapidly and evenly, then after 
| cooling the interior will be of a lower temper than the 
| exterior, and consequently the article will be backed up 
with an interior of greater resilience than the exterior. 
| Hardness is the direct result of quenching, which should 
| be carefully done, so as to prevent, as much as possible, 





and finished by a snap and hammers, thus (3). The nuts out in complete sets to the various smiths. Thepinends warping and cracking; rectifying any deviation from the 
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straight being possible by careful insertion in the cooling 
medium. Water should be Hs clean, and it may be 
heated to about 100 deg. Fah., 38deg. C., with a 
diminishing risk as to cracking. Dip straight articles | 
vertically, and here two opposite influences occur, for if | 
the article is allowed to remain still, the spheroidal state | 











follows—-if the author may so put it—and consequently the 
plate is not so hard, whereas if moved about there is an un- 
equal hardening produced, that portion leading being the 
hardest; hence, it has 
been found most benefi- 
cial to inject a full stream 
of water upon the article 
in specially constructed 
tanks. Undoubtedly, 
water that has been used 
for a considerable period 
bas a superiority for har- 
dening, which may be 
chiefly attributed to the 
fact, that with use the dis- 
solved air has been 
expelled. The ultimate 








the process, which in works other than locomotive, 
especially in relation to cotton machinery, is a large 
undertaking in itself, as much as six tons of bone alone 
being used in one week. A rapid production of this 
hardness may be obtained, but only to a slight degree in 
depth, by rubbing the heated surface with prussiate of 
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potash and quenching. Annealing has been thoroughly 
dealt with in relation to steel castings—Tue ENGINEER, 
vol. Ixxiv., page 25—and toughening bears a direct rela- 

















hardness depends, first, 
upon the amount of com- 
bined or hardening carbon 
which may be taken as a 
true alloy of iron, and as 
the content of this is 
higher or lower — tenths 
per cent.—so is the degree 
of susceptibility to hardness ; secondly, upon the differ- 
ence between the temperature of the article and the 
cooling medium, and also the conductivity of this medium. | 
The existence of the carbon in different forms is a/ 
much discussed point, for by the action of solvents 
more than one modification is discovered, two of which | 
only it is proposed to deal with, as sufficient for our | 
purpose. 
The effect of annealing appears to be the reduction of 
the combined carbon--ENGINEER, vol. Ixxiv., page 27— 
a separation out in the interior, and a partial disappear- 
ance upon the exterior. Sudden cooling acts exactly 
opposite, retaining it in its combined form. Compression 
appears to bear an important influence, for as the content 
of carbon increases, the elastic limit is also correspond- 
ingly increased, and therefore a more powerful and rigid 
compression takes place; that is, the outer layers, by 
virtue of their elastic limit, refuse to surrender to the | 
resistance to compression offered by the inner layers, 
and therefore the greater the differences between the 
temperature of the article and the cooling medium, the 
more serious is the trial to the elastic limit; and, conse- 
quently, in steels, whose chemical composition has raised 
the elastic limit to be their ultimate strength, it is only 
natural to expect serious loss by cracking. Finally, 
hardness and brittleness go together, according to 
chemical composition, and tempering restores to a 
certain extent the tenacity, without destroying to a 
serious degree the hardness. The hardening is generally 
confined to the immediate vicinity of the edge, and as the 
heat travels forward the well-known colours develope, 
indicating certain temperatures, and as the desired colour 
appears, its progress is finally stopped by total quenching. 
Although this colour may indicate quite definitely the 
temperature of the material in hand, it cannot possibly 
indicate the exact temper, because this depends upon 
the chemical composition, which condition must be known 
to the operator, or experience must be gained upon this 
point. The foregoing has been stated upon the assump- 
tion that hardening upon sudden cooling is due to a 
change or difference in the condition of the carbon, but 
the most recent theories propounded are, that hardening 
is due to an allotropic change in the condition of the 
iron itself—in fact, that iron is a polymorphous element 
like sulphur; but whether this phenomena is due to 
chemical reaction or allotropic changes, or both, it is not 
for the author to discuss in the present article. 
Case-hardening is a short period cementation process, 
the theory of which is well known and unnecessary for 
discussion here, the benefit being a steely surface with a 
soft tenacious backing. It is produced by packing the | 
articles to be hardened in an air-tight box with animal 
carbon and cyanogen compounds, then gradually raising 
the temperature and maintaining it at a red heat until 
the required depth and degree of hardness is obtained. 
The _crank-pins, and that end of the coupling-rods that 
requires to be case - hardened, generally receive about 
twelve and eighteen hours’ heating respectively, the 
motion and pins seldom require more than twelve 
hours, and in certain classes of steel for milling cutters 
about four to six hours, the cutters being quenched in oil. 
A small test sample is placed in each box, about 3in. dia- 
meter and din. long, and each sample is registered, together 
with the articles case-hardened in the same box, which 
is heated in a small Siemens or other suitable furnace. 
Soda and lime or other alkaline substances assists the 





| and dispatching them to the seaboard. 
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tionship to annealing; but toughening by water quenching 
has been made the special study of a material with a 
high percentage content of manganese by a Sheffield 
authority. 








SHIPBUILDING IN AMERICA. 
No. III. 

SUFFICIENT data has perhaps been given in former 
articles to afford a fair idea of the extent of the shipping 
and shipbuilding industries of the North American lakes. 
Before alluding more in detail to the steel shipbuilding as 
now carried out on the lake shores, it may be desirable 
to describe more fully the nature of the trade and the 
position of the several ports. We shall do well to select 
Buffalo, in the State of New York—at the eastern extre- 
mity of Lake Erie—as our starting point, for the Niagara 
Falls entirely cut off communication with Lake Ontario, 
except by canal. Buffalo—known as the Queen City—is 
a grain port, receiving supplies from all the other lakes 
It has also two 
shipbuilding yards, and several dry docks. Going west, 
we find a series of ports on the southern shore of Lake 
Erie, such as Erie, Ashtabula, Sandusky, and Toledo; 
but the chief of all is Cleveland, in the State of Ohio. 
Cleveland is one of the wealthiest cities in the United 
States, and in proportion to its population probably 
the wealthiest. It has two large shipbuilding yards, 
several large steel works, an excellent forge, and at 
all times has an enormous store of iron ore on its 
wharves, received from Lake Superior. Shipping is 
registered in the ports of Erie, Ashtabula, Sandusky, and 
Toledo ; but the last named is a shipbuilding centre also, 
confining its attention chiefly to wood construction. 
Still proceeding west, we come to the important port of 
Detroit, in the State of Michigan, and situated on the 
United States side of the Detroit River. Detroit has 
three shipyards—all belonging to the Detroit Dry Dock 
Company—one of which is really outside the city limits, 
being, in fact, at Wyandotte, about fifteen miles nearer 
Lake Erie. Both steel and wood are here used, but 
principally the former, in ship construction, and the work 
turned out by the Brothers Kirby has an excellent repu- 
tation. Here, as at Cleveland, marine engineering and 
boiler-making go on side by side with shipbuilding. The 
modern type of the triple- expansion engine and the 
Scotch form of boiler are made just as we see them in 
this country, except that perhaps our ’cute American 
cousins do not see the need of so much “ bright work,” 
or so high a degree of finish as is usual with our- 
selves. But their efficiency seems to be all that could 
be desired. The “walking beam” type of engine, 
so conspicuous a feature of New York harbour, is adopted 
in most of the lofty, palace-like passenger steamers on 
the lakes. At present, however, there are building at 
Cleveland two large twin-screw passenger steamers for 
the Duluth service, which are very much like the Majestic 
on a reduced scale, and seem to indicate a disposition to 
revert to European models for inland passenger traffic. 
These vessels are being fitted with the Belleville water- 
tube boilers, which have given such satisfaction in France, 
and will probably ere long be given a fair trial in this 
country. 

The boldness of the American shipbuilder is illustrated 
by the steamers built by Mr. F. Kirby at Detroit, for the 
transit of railway cars with their passengers across the 


Straits of Mackinac, thereby joining the railway systems 
of Northern and Southern Michigan. These straits— 
which unite lakes Michigan and Huron — are about 
seven miles wide, and are ice-bound from early in Decem- 
ber to late in March, and sometimes until the beginning 
of May. The railway tracks on either side extend 
to the edges of wharfs, and the trains of cars run 
from thence on to rails fixed upon the deck of the 
ferry steamers, which all the year round keep up the 
communication with the railways north and south of the 
straits. The ice in mid winter varies from 18in. to 24in. 
in thickness. Last winter it was 22in. thick, and yet the 
ferry steamer Saint Ignace regularly ploughed her way 
across from side to side in an hour. A second steamer 
named Sainte Marie was built at Detroit this spring for 
the same service. In summer when tie navigation is 
open the vessels run at 15 miles an hour, and thus do the 
distance in a little under thirty minutes. But the 
spectacle of carrying a train full of passengers across, or 
rather through, this sheet of ice in winter is one well 
worth making a long journey to witness. The ferry 
steamers are built in the strongest conceivable manner 
of oak, and thoroughly beamed, trussed, and pillared 
with the same material; the sides are sheathed with 
steel, that at the bow and stern being 2in. thick. 
The Sainte Marie is 270ft. long, 51}ft. broad, and 
24ft. deep, with a 17ft. draught of water. She has two 
sets of compound engines for driving a screw-propeller 
at both bow and stern, both screws being below 
the ice and cast to a very strong form. The forward 
engine has 28in. and 52in. cylinders, with a 40in. stroke, 
driving a bow propeller 10}ft. in diameter. The after 
engine has 82in. and 58in. cylinders—48in. stroke, and 
drives a propeller 12ft. in diameter. She has four double- 
ended cylindrical boilers, 11}ft. in diameter, 18ft. long, 
with a working pressure of 120]b. This vessel can carry 
eighteen loaded freight cars on her deck, and has a saloon 
for the accommodation of passengers. The Saint Ignace is 
a somewhat smaller. and less powerful vessel, and yet 
she crushed her way last winter, end on, through 22in. of 
solid ice as easily as she forced her passage through the 
tracks of broken and partially united ice where she had 
crossed in preceding passages. Indeed, the safety of the 
propellers seemed better secured in the solid than in the 
broken ice. 

Leaving Detroit, and proceeding north by the western 
shore of Lake Huron, there are several good harbours, 
such as at Port Huron and Saginan Bay, at which 
shipping is owned and registered. Bay City, at the 
mouth of the Saginan River, is, however, the principal 
centre of shipbuliding on Lake Huron. Mr. Wheeler 
builds both in steel and wood, and has very extensive 
premises, while a little higher up the river is a large yard 
belonging to Mr. Davidson, which is devoted entirely to 
wood shipbuilding. Not only schooners of 2000 tons, but 
screw steamers of even a much larger size are built of 
oak at Bay City, and well-built too. The sailing schooners 
are known on the lakes as Consorts; it being desirable 
for them to sail in company with a steamer for the sake 
of the towage aid afforded by the latter in navigating 
canals and the other narrow water channels on and 
joining the several lakes. They carry, however, a large 
expanse of fore-and-aft canvas, and are easily handled. 

On Lake Michigan the chief shipbuilding is found at 
Chicago and Milwaukee, steel construction being carried 
on only at the former just at present; Milwaukee has, 
however, excellent dock accommodation, and every 
facility for both building and repairing. The twoarms of 
the Chicago River and the river Calumet at South Chicago 
provide excellent harbcur accommodation, and last winter 
hundreds of vessels were berthed at the thirty miles of 
quayage afforded by the Chicago rivers and their creeks, 
most of them being grain-laden and waiting for the open- 
ing of the spring navigation. 

At the head of Lake Superior is the city of Dulath, in 
the State of Minnesota, and a few miles south of it is the 
town of West Superior, in the State of Wisconsin. 
Duluth is expected by its inhabitants to ultimately out- 
shine Chicago, and become the chief centre of population 
and wealth in the United States. At present, however, 
it is a city in embryo, but with vast possibilities in view 
of its being the shipping port of the great wheat-growing 
district in the north-west. Excellent iron ore abounds in 
the neighbourhood, and the district has long been famed 
for its rich and extensive copper deposits. Shipbuilding 
is carried on at West Superior, near Duluth, by Mr. 
McDougall, of “‘whaleback” fame, and there are also 
large steel works in the town. 

Mr. McDougall is an enterprising and ingenious Scotch- 
man, who, from being a shipmaster on the lakes, has 
developed into a shipbuilder. Mr. McDougall believes 
in the ‘“‘whaleback”’ as being the ship of the future. At 
the rate he is building them they are likely to soon 
become very numerous on the lakes, but his productions 
are mostly of the barge, and not the self-propelling type. 
He has, however, sent this year to Chicago the passenger: 
carrying ‘‘ whaleback,” Christopher Columbus, which, in 
the absence of information to the contrary, seems to be 
fulfilling her purpose. We do not here propose to enter 
into the pros and cons of the ‘‘ whaleback” type, either 
of steamer or barge. So long as Mr. McDougall or any 
other builder can get purchasers for such vessels they will 
be built, and purchasers for them will not be foundif they 
do not do what is promised of them. We must wait and 
see. As tow barges on inland waters in the summer, 
when only navigation is open, they are doubtless cheap 
and safe; but as ocean-going steamers the world has 
yet to be satisfied they are equal to what has hitherto 
been produced by this effete country. 

In considering the prevailing type of cargo steamer on 
the great lakes of North America, we must first look at 
the conditions to be fulfilled. The most stringent of 
these is a draught of water not exceeding 16ft., and often 
limited to 14}ft. Lake St. Clair, between lakes Huron 
and Erie, is nowhere more than 20ft. deep, and some of 
the channels do not provide more than 17ft. of water. 





The river Sainte Marie, which joins lakes Superior with 
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Lake Huron, is sixty miles long, but at one part of it 
there are rapids caused by a fall of 22ft.ina mile. To 
avoid these a canal known as the Sault Ste. Marie has 
been cut, and this limits the draught of water of passing 
vessels even to 14ft. at some times of the year. More- 
over, the rivers and harbours of the several lakes are 
shallow, so that it is a necessary rule to never design a 
vessel with a draught of water exceeding 16ft. Hence 
it will be seen that under such conditions of navigation 
any increase in the size and cargo-carrying capabilities of 
lake vessels must be in their length and breadth only— 
while their depth remains constant. At first 220ft. was 
about the usual length of a lake cargo steamer, but now 
they are made as much as 360ft. in length. The increase 
in proportion of length to depth from the one vessel to 
the other is consequently considerable. From being 
thirteen depths in length, they are now being built up to 
twenty depths, in the desire to carry a large cargo in one 
steamer. 

The usual type, then, is spar-decked, with a spar deck 
from 8ft. to 8}ft. above the main deck, and having large 
cargo ports in the sides for loading general cargo carriers, 
and numerous wide hatchways for loading vessels carry- 
ing iron ore. The objections to both features are 
obvious, and their existence necessitate local strengthen- 
ings in addition to the extra material required to provide 
normal longitudinal strength in vessels of such large 
proportions. These are some of the difficulties to be 
surmounted by the lake shipbuilders in their desire to 
supply what their customers—the shipowners—demand 
of them. That they have not been uniformly successful 
is not a matter for surprise. The wonder, rather, is that, 
considering how young is the industry, the requirements 
have been fulfilled so well. Both owners and builders 
are learning by experience—sad experience in a few cases 
—and the future will, doubtless, show more reasonable 
demands from the owners of lake shipping, and a 
readiness to admit of more material being put into their 
long ships, even at the sacrifice of their deadweight 
carrying capabilities. 

Lake cargo steamers have in all cases double bottoms 
fitted, which is a source of both extra strength and safety, 
besides being demanded for water ballast carrying pur- 
poses. Their engines are mostly right aft, thereby 
leaving a long length of cargo hold divided by a bulk- 
head ; but in some steamers of recent construction the 
machinery and boilers are amidships. The latter 
arrangement is the preferable of the two, as the straining 
undergone by a vessel, deep by the stern and but little 
immersed at the bow, when steaming light against a 
head sea, is very trying. At least one disaster on the 
American lakes has been experienced by a vessel in this 
condition, and in her case it was reported by the sole 
survivor that she broke in two. 

The shipbuilders on these lakes appear to be, on the 
whole, a pushing and earnest class of men; anxious to 
learn, wishful to improve, and jealous of their reputation. 
These are essential conditions for sound progress, and 
with the rapid development of the trade in grain, ore, 
provisions, and Jumber, which is now going on in the 
lake region, the shipbuilding on the great lakes will not 
only increase in volume, but also go on improving in 
quality. 








GRINDING PORTLAND CEMENT. 





PorTLAND cement is after all not a subject which is so 
completely worked out that there is nothing left to be said 
which has not been said over and over again. Among the 
papers communicated to the International Engineering 
Congress at Chicago at the request of the committee was 
one by Mr. Henry Faija, M. Inst. C.E., on the manufacture 
and testing of Portland cement, and this paper, without 
pretending to say much that is new, is a really useful little 
treatise on the subject, and one that contains some definite 
statements not rendered worthless by indefinite qualifications. 
Some hints, amongst other subjects, are given on the method 
of grinding, and the horse-power consumed. The latter is 
least with mills of the edge runner type, but the product of 
these is not as good as that of the ball mills, and none so good 
as that from the burr millstones. But the latter take more 
than double as much power as the edge runners, and nearly 
double that of the ball mills, yet Mr. Faija, considering the 
products of all, says that, whether any of the modern mills 
will survive and eventually displace the millstones is a 
problematical matter. He also says that possibly the great 
cost of the dressing of millstones might be avoided by using 
a fine dress and preparing the material in other forms of 
grinding machines. In this we must agree with Mr. Faija, 
but the most completely satisfactory system of treating 
cement clinkers from first to last would be a gradual 
reduction system by means of a set of plant such as was 
described a few years ago. It would absorb much less power, 
give a uniform product, and in the end the outlay would be 
very profitable; but cement manufacturers have not got the 
courage to adopt a radical change, comparable with that 
which in flour milling has become indispensable because the 
more profitable. The machinery and apparatus of the 
-ement mill would not, however, be those of the flour mill, 
but capital expended in it would have a greater possible 
saving to convert into a profit. 





THE CHICAGO EXHIBITION—* NATIONAL” 
WATER TUBE BOILER. 

THE National Water Tube Boiler Company, of New 
Brunswick, N.J., exhibits four boilers set in two batteries. 
Figs. 1 and 2 give front elevation, partly in section, and lon- 
gitudinal section. The tubes are 4in. wrought iron lap 
welded; are 18ft. long, and there are 180 of them in each 
boiler. They deliver into three steam drums, each 3ft. in 
diameter by 20ft. long, in which the water-line stands at the 
centre of the circular section. From each drum descend four 
4in. return tubes to the rear headers, through which the 
return downflow continues to the transverse mud drum, 
which is 20in. diameter. The gases follow the usual course, 
first upwards, then downwards, and finally upwards again to 
the chimney-stack, which is 74ft. diameter and 125ft. high, 
made of iron, as are all the stacks for these Exhibition boilers. 
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Fig. 2 
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The horse-power is rated at 375 per boiler; or at 332, as the | the tubes are expanded. The boxes are, of course, built up 
makers modestly put it, without explaining where the final | so as to break joint with each other, and are connected by 
two comes from; but as they explain at the same time that | short lengths cf 4in. wrought iron tube, the same as is used 
the “expected ” evaporation is 15,0001b. water per hour from | throughout the boiler, two such tubes rising from each box, 
the four boilers, there appears to be some confusion and un- ' and the tubes being expanded into the holes. After putting 
together the whole is tested 
with 300 lb. per square 
inch hydraulic pressure, if 
Mono. : - === — the ordinary steam pressure 
$0 202684 0% 0 00 99% oP u 9524 Fe %e Pu Peau Mo Me %e 7 of 80 Ib. is to be used. The 
. steam drums are slung 
from two heavy overhead 
iron beams, carried by four 
wrought iron columns, and 
the brickwork setting is 
said to be relieved by this 
means of all pressure, while 
the boiler is left free to 
expand independently of 
the brickwork. This state- 
ment, however, may be 
doubted, considering that 
the headers are vertically 
connected only by the short 
expanded tubes, and ob- 
serving, also, that Fig. 2 
shows a heavy iron bearing 
plate, on which the front 
headers rest on the front 
i brick wall, while the mud 
ie ~~ drum seems also to lie 
‘ a fairly solidly upon the 
brickwork beneath it. 
These boilers are fired by 
“Read” oil burners, and 
are fed hy a “ Davidson” 
feed pump, which is a 
compound tandem steam 
engine, with pump in line 
with steam cylinders, and 
with Worthington valve 
gear. There are also four 
“ Metropolitan ’’ injectors 








D=TAILS OF NATIONAL WATE2-TUBE BDJI_Ea - = alternative means of 

eeding. ; ; 
certainty in their calculations. There is, Lowever, no doubt The tubes are cleaned by the use of steam jets inserted 
that the tube surface is something like 1500 square feet. from the three side doors shown in Fig 2, each 8in. wide and 


The headers are in sections of the form shown in Fig. 3, | 67in. deep. 
each box receiving six tubes, the ends of which are cone by | 

two circular and two oblong manhole plates. The joints of Instructions for the erection of a steel rope suspension 
these cover plates are on the outside, which bad practice is bridge, smtlor ei those to which we recently referred, have been 











said to occur in more than one American water tube boiler. | given to Mr. Louis Harper, C.E., Aberdeen, by the Duke of 
The boxes are of cast iron, with drilled tube holes, into which | Sutherland, to span the river Trent, in Staffordshire. 
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ALTERATIONS ON THE BROOKLYN BRIDGE. 
(From our Special Commissioner. ) 


Ap engineers who cross this year from Europe to visit the 
Chicago World’s Fair, and find themselves for the first time 
in New York, will naturally spend an hour or two in viewing 
the Brooklyn Bridge. Its construction is now a matter of 
ancient history; but the bridge itself is not the only thing 
of engineering interest to see. With the rapid growth of 
Brooklyn the traffic over the bridge has increased from year 
to year, until it has now become enormous—so enormous 
that at certain seasons and at certain hours there is a com- 
plete block, in spite of the 14-minute service of cable trains 

ross it. 

"i. York may be considered unique among the great 
cities of the world in the greatness of its need of river bridges, 
and in the almost total lack of such accommodation. A great 
and busy city situated between two great rivers, on a long 
strip of land so narrow that it has necessarily overfiowed 
across both rivers, so as to form suburbs or annexed 
cities, of enormous population east of Hast River and 
west of the Hudson River, it nevertheless finds itself in 
this year 1893 with but one bridge over each of these 
rivers. This situation, extraordinary from an engineer- 
ing point of view, may be partly explained by the large- 
ness of the rivers and the difficulty of finding good pier 
foundations in mid-channel. It may also be explained in 
part by the maintenance of an excellent service of ferry 
boats. These boats are large; are covered in so as to form, 
in each boat, two spacious halls, partitioned off from the 
carriage and wagon way that lies between them; are com- 
fortably seated and provided with men’s and women’s toilet- 
rooms; and they run fast, frequently, and regularly. But 
still these ferry lines, although thirteen in number on the 
two rivers, can never serve the purpose of bridges for heavy 
city traffic, and it remains an insoluble enigma to the New 
York visitor from London or Paris how these people of New 
York, Brooklyn, Hoboken, and Jersey City manage to 
transfer themselves from one part to another of what is 
virtually one great town. On the other hand, it is easy for 
them to understand why there should be frequent blocks on 
the cable-car service across Brooklyn Bridge. 

Another high-level bridge across East River, about three- 
quarters of a mile above the Brooklyn Bridge, is projected, 
and it is hoped that its construction may be commenced in 
1894. We hope to be able shortly to present our readers with 
the plans of this new bridge. There is talk of one also over 
the Hudson or North River; but it is only vague talk so far. 
Meantime our purpose is to explain the measures being now 








taken to double the traffic capacity across the existing bridge. | 


to the New York and Brooklyn communities, who are the 
real proprietors, there must be added the above 480,000 dols., 
making in all 566,000dols., or £113,200. The real working 
expenses of the bridge for the twelve months were about 
785,000 dols., or £156,000. 


The traffic rises from mid-winter until May, when it | 


running on the two gauntleted lines in the same direction 
cannot pass each other. Butas there are no stoppages, and 
no gripping and ungripping between the terminal stations, 
the risk of collisions on this line is almost nil, and a certain 
short distance between successive trains, each consisting of 
four cars, is all that is required from this point of view. The 


rapidly falls, owing to the exodus of the population to | carrying capacity is doubled simply by the insertion of the 
summer quarters, down to its minimum in July and August. | second cable, and by thereby doubling the hauling power. 
It then suddenly rises again to an October and November | The present maximum hauling power of the one cable 
maximum, which in each succeeding year has greatly | permits of a train of four cars being despatched every 14 
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exceeded that of the preceding year. The Columbus Festival 
fell in last October, and in that month over four million 
passengers were carried, the daily average being 130,000, and 


the daily maximum on the 12th of October 223,625 passengers. | 


In previous years the greatest daily average during October 
had been nearly 121,000, and the daily maximum over 159,000. 
The above figures were counted from midnight to midnight; 
but on the 12th of October last, from 8.45 a.m. to 8.45 a.m., 
there were 258,953 passengers hauled in 770 trains, running 





minutes—although this has 
been exceeded at times of spe- 
cial push, trains having being 
sent out at 14 minutes inter- 
vals. With the two cables, it 
is calculated that the same 
weight of train may be sent 
out every forty-five seconds, 
or perhaps every forty seconds. 
At forty-five seconds intervals 
or ‘“‘headways” the capacity 
ought to be 36,000 passengers 
per hour with four-car trains, 
or 45,000 with five-car trains, 
the power supplied being suffi- 
cient for the heavier loads in 
specially busy times. 

The present terminal switch- 
ing arrangement, which it is 
proposed to perpetuate in the 
new works, is quite peculiar, 
and appears to be excessively 
clumsy. There are two plat- 
forms, an arrival and a depar- 
ture one. The cable draws 
each car up to the arrival plat- 
form; here it is emptied; and 
then a_ steam locomotive 
couples to it and draws the 
empty train up to what is 
called the ‘switching deck,” 
from which it—the points being meanwhile changed over 
—is now pushed down on to the other line by the 
same locomotive, which uncouples some time before the 
train reaches the departure platform, the last hundred 
yards or so of the journey being effected by a final kick 
given to the train by the locomotive, which does not 
follow up. As more than one of these locomotives are 
needed for the service at each terminal, the manceuvres 
of these little “‘ puffers ’ and “ grunters”’ are interesting to 
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The traftic across the Brooklyn Bridge is of three kinds, 
foot passenger, vehicular, and cable-car. A toll of one cent 
was taken from every foot passenger up to the 31st May, 1891, 
when the footways were freed. Since then no record has 
been kept of the foot traffic. In 1890 nearly three and a- 
quarter million foot passengers crossed the bridge, paying a 
toll of over 18,600 dols., or £3800. The above number at one 
cent a head would yield £6500, but a book of twenty-five 
tickets is sold for five cents. An interesting feature of 
American railroad traffic is the enormous reduction of fare 


one person. The single fare charged for a short distance 
often seems toa European very excessive, but he finds, on 
the other hand, that if he buys a “ten-ride”’ ticket ” he will 
pay at about half rate only, and a ‘twenty-five ride ticket” 
will be charged at about 40 per cent. of the full rate, these 
tickets being available for any person and for any time. 
What are called ‘individual’ tickets, to be used only by the 
purchaser and available only within one month of date of 
issue, are still cheaper ; for instance, one “ 120-ride individual 
monthly ticket ” will be charged for on an average at about 
twenty per cent. only of the ordinary single fare. 

Another cognate feature in the railway-fare system in 
America is the charging one uniform fare for all distances 
on short lines, such as the suburban elevated lines. Thus, 
you may travel half a mile or twenty miles on the New York 
Elevated for the same fare, namely, five cents; and the 
same system is adopted in all other large towns and their 
suburbs on the elevated and the electric lines; the fare is 
always five cents. The only exception is the elevated 
“intramural” electric line running round the Chicago 
Exhibition grounds, where the uniform fare for any distance 
is ten cents. These two distinctive features of the American 
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at average intervals of 1min. 50sec. This was an hourly 
average of about 10,800 passengers, but the chief engineer 
reports that the maximum hourly traffic was about double 
that, or 21,000; that is, 350 per minute. The greatest rush 
out of the city to Brooklyn is from 5.30 to 6.30 p.m. These 
statistics well illustrate the rapid growth of the traffic and 


| the pressing need for the extension of the carrying capacity, 


| which is at present being arranged for. 


It may be as well to 
note that the foot traffic appears to fall steadily from year 


) | to year. 
granted when a number of passages is bought at one time by | 


The means determined on for increasing the carrying 


| capacity are the doubling of the tracks by “ gauntleting”’ 


| the existing rails. 


fare system point to a greater eagerness on the part of the | 


railway managers on this than on the other side of the 
Atlantic to simplify and cheapen their ticket-office and ticket- 
collection expenses. The reasons of this are the great money 
price of labour, and the less trustworthiness of the class from 
which ticket-sellers and ticket-collectors are recruited in 
America. On these suburban lines these men are of the same 
social standing as our omnibus conductors. 

In 1891 the tolls from carriages amounted to over 
79,000 dols., and in 1892 to nearly 84,000 dols., or £16,800. 
In 1891 the cable railroad receipts were 1,089,000, dols., and in 
1892 1,145,000dols., or £229,000. In1891thecablecars carried 
39,766,043 passengers; in 1892, the number was 41,672,898. 
The railroad fare is three cents for a single journey, and 
twenty-five cents for ten rides. 

In the Fg 1892 the Bridge Trustees’ total receipts were 
1,801,661 dols.; of which, however, 450,000dols. were pay- 
ments from the city treasuries of New York and Brooklyn to 
assist in the purchase of land and house property necessary to 

acquired for the purpose of the new constructions now 
undertaken. In the same year their total expenditure was 
1,715,580 dols.; of which, however, 480,000 dols. were paid to 
the New York and Brooklyn treasuries, and 450,797 dols. were 


paid in acquiring the above new properties. Thus the portion 
~ ba rofit carried to the balance account was for last year 


ols. in round figures; but to obtain the whole :profit 





each of the two existing lines; that is, by laying in each 
case a second pair of rails some din. or 6in. to one side of 
A second out-and-return cable will be laid 
for the two new tracks, increased engine power provided, and 
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the engineer and amusing to the layman. If two locomo- 
tives only be in service, let us suppose that one of 
them, say No. 1, has brought its train round to the 


DEPAPTORE 
PLATFORM 














Se ae 





| ARRIVAL 
| PLATFORM 


departure platform and stands at B in Diagram B, No. 2 
locomotive at the same time stands at D on the “switching 
deck.” No. 2now moves down to A, for which the points at 
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1200-HORSE POWER CLUTCH 


the terminal stations very greatly enlarged, the loading and 
unloading platform space being more than doubled. 

So far as safety is concerned, this gauntleting of the lines 
does not allow the trains to be sent out at shorter time 
intervals than on the single line ; because two successive cars 


P have to be shifted, because the last movement has been 
that of No. 1 with its train from C to B. Next, No.1 moves 
from B up to D, for which a second shifting of the points is 
needed. Then No. 2 hauls its empty train from A to C, 
necessitating a third point shifting; and finally, the points 
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being put over a fourth time, No. 2 takes its empty down to 
the departure platform, when a complete cycle has been per- 
formed, one train having been brought over, and the relative 
positions of No. 1 and No. 2 having been interchanged. 
When the train interval is brought down to 1} minutes, or 
seventy seconds, it is evident that the pointsman has a 
pretty lively time of it, having to shift over the points 
once every 17} seconds. Automatic shifting by the 
trains or locomotives themselves is not practicable. 
In the new station, with the tracks doubled and four 
switching locomotives at work, for the arrival and departure 
of each pair of trains in the one and a-half minutes allowed 
there will be a minimum of eight point-shiftings at four 
separate points, besides one crossing which will be passed 
over four times, and two other crossings each passed over 
once. In the report presented by the engineers to the 
trustees in January, 1891, a hope was expressed that this 
noisy and space-wasting “tail-switching” might be done 
away with, and terminal loops, round which each car would 
be carried by the cable, might be adopted; but this hope has 
not been realised in the plans adopted, because of the great 
expense of the purchase of the land necessary for such loops. 
Another feebier argument in favour of the retention of the 
present system was that from 1 a.m. to 5a.m. the traffic 
is so light that the cable-running is stopped, and the few 
necessary cars are pulled across the bridge by these small 
locomotives. The plan that has been adopted with fair 
success in England, of letting the cable pull the train up to 
the arrival platform on a sufficiently stiff up-grade and letting 
the weight of the train itself switch it along the backward 
down grade on to the return line, does not seem to have been 
considered; or, if considered, it has been rejected, from fear 
of the uncertainty of the action and risk of sticking at 
critical periods. 

Diagram A and C show the plan, elevations, and sections of 
the new siation at the New York end. Except as regards 
features of purely local interest, and those unimportant to 
the technical engineer, the drawing requires little further 
explanation. The two platforms, marked “ incoming” and 
“outgoing,” are each 220ft. by 20ft. They are raised above 
the rails to the level of the carriage steps. This raising of 
the platforms is in America, as in continental Europe, con- 
sidered an unnecessary luxury, except where the stoppages 
have to be cut down in time to the possible minimum. 
Ordinarily, fat and lean, old and young, have to clamber up 
a height of 5ft. or 6ft. for the privilege of a seat in a car. 
A pair of cars coming off the bridge on the gauntleted pair 
of tracks run to left and right of the “incoming” platform ; 
and, after being unloaded, are drawn up on to the double 
traek on the “switching deck,” which extends as far Park- 
row, a busy thoroughfare in the heart of the business quarter 
of New York. Thence they are pushed back right and left of 
the outgoing platform. It is to be noted that on entering the 
station, before pulling up to the platform, there are no points 
to be switched, and there is just one single rail crossing. 
This is not shown clearly by the drawing, on account of its 
small scale necessitating the two gauntleted rails being 
shown by a single line instead of a double one, as it would be 
on a larger scale. Park-row is bridged over by the extension 
of the bridge station, which connects by level walks this 
station with that of the Elevated Railroad. Underneath 
these two large platforms and the lines between them is to be 
constructed a large waiting-room. 

The staircases leading from the waiting-room to each plat- 
form have a total width of 46ft., and are distributed so as to 
lead the passengers direct to the different cars. From this 
waiting-room lead the passages passing over Park-row to the 
Elevated Railroad, and on either side of the waiting-room 
pass the two carriage-ways, one for eastward and the other 
for westward traffic. 

This station plan illustrates the fact that in America the 
‘rule of the road” for railroads, for tramways, and for street 
and roadway driving, is the same as it is all over the Euro- 
pean continent, namely, “‘ Keep to the right.” 

The Brooklyn new station is much larger and more com- 
plicated, but the extra complication and span required 
depend upon points of none but local interest, such as 
connections with other railways, car storage, &c. &c., and it 
is therefore unnecessary to give here any pian of it. 

The only real difficulty in the construction of these stations 
is the necessity of avoiding serious interruption to traffic 
during the alterations, a task rendered difficult by the 
extremely confined space. The engineers do not hope to 
avoid such interruption entirely, but they trust to limit it 
to two nights and one day. The operations are divided into 
seven stages, as described in the schedule below. 

The first of these is the making of the two new roadways, 
the new plans necessitating the taking in of the present road- 
ways throughout the length of the station. Then are built 
temporary roofs and temporary platforms, and next one of 
the existing tracks is raised and shifted sidewise to come 
close to the temporary platform. Next comes the construc- 
tion of the new lines and platforms for one side of the station, 
and this being finished, the traffic is run in on this side while 
the other side is similarly dealt with. The whole scheme as 
detailed below has been very carefully thought out, and is of 
very considerable engineering interest. 

Scheme for the erection of the new New York station ; 
also providing for the various currents or lines of passenger 
travel to and from the bridge, railway, commodious platforms 
and passage-ways, retaining in general the same position and 
direction as at present :—- 

(1) Complete the new roadways, including the foundations 
for outer walls of station. 

(2) Build a temporary roof over the platforms and pro- 
menade for the protection of passengers. Then remove all 
of — station roof and side walls, except the columns 
and corridors. Alter the present roof trusses to form portions 
of the intermediate trusses in new roof, the erection of which 
has meanwhile begun and is to be continued until sixteen 
bays have been completed. 

(3) While the roof is being erected the work of building the 
temporary platform and tracks—shown thus \\\QQ\) 
may be carried on. 

It is proposed that the first change affecting the passenger 
travel will be made on the incoming or north side of the 
station. The tracks to be raised and moved to one side—as 
shown in cross section—and the temporary platform com- 
pleted—as shown thus “sis. The same course is 


to be followed in making the change on the outgoing or south 
side of the station. Those can in detail be provided for, and 
either or both sides can be changed in one day while shuttle 
trains arerun. Passengers going and coming as at present. 
(4) The promenade may then be excavated, first on one 
side then on the other, so that travel will not be interrupted. 








The columns, platform girders, and beams for central trucks 
to be erected and completed, as shown thus M////////////// 


and the temporary switch tracks, as shown thus QOQQQ( 
All those tracks to be at the new level or a little higher. 

(5) The second change affecting passenger travel can now 
be made. Run shuttle trains on south tracks till temporary 
platform and track connections are built on north side, then 
run shuttle trains on high level till south platform and track 
connections are built, when switching may be resumed ; extra 
temporary switch can be laid if found necessary. Cable run- 
ning as at present, and passengers travel as before, except 
ascending to a higher level by means of ramps or stairways 
until a temporary passageway is built for outgoing passengers 
—in position of present switching track—which will be used 
until south wall in present station is removed, the new ramp 
or footway built, and the main stairway to outgoing platform 
completed. The portion of new switching deck—as shown 
thus ///'/'///-/:/ may also be completed at this time if done 
in sections during ‘ slack ” hours. 

(6) The new stairway for incoming platform being com- 
pleted, the passengers who desire to go to E.R.R., or over 
the elevated footway leading to Centre-street, may use south 
ramp or footway until new north ramp and the remainder 
of the switching deck is completed, shown thus 77777777 

(7) In completion the temporary covering on incoming and 
outgoing platforms may give place to the permanent floor in 
sections as may be found convenient. 

The station roof may be completed as fast as it is found 
practicable to get out columns and girders in present station 
sidewalls. 

The cable machinery need not be disturbed until station 
building is almost completed, but will require some temporary 
covering and protection. The tilting sheaves will be moved 
out on the straight main track, and the trains pushed out by 
the locomotive during alterations. 

A short mention of the cable power plant situated under 
the Brooklyn shore end of the bridge may suitably conclude 
this article. The boiler house contains six Babcock and 
Wilcox boilers generating steam at 180 lb. per square inch. 
There are four hauling single-cylinder engines, all Corliss 
geared, the cylinders lying horizontally and driving 
the main shaft through friction clutches. The admis- 
sion valves are each of them double; that is, an internal 
cut-off valve oscillates inside the oscillating main admission 
Corliss valve. The main valve is driven by ordinary Corliss 
gear lying on the same side of the engine as the excentric, 
from which side also are driven the two exhaust valves lying 
at the lower side of the cylinder. The driving gear for the 
cut-off valves is carried across to the other side of the engine 
by a rocking shaft. The sizes of these engines are as 
follows:—(1) 30in. diameter by 48in. stroke, driving direct on 
to the main shaft. This is the engine that has up till now 
done all the heavy work. (2) 26in. diameter by 48in. stroke, 
geared to the main shaft by cast steel spur gearing. (3) 22in. 
diameter by 36in. stroke, also geared in the same way. 
These three together develope a maximum of 1200-horse 
power. The small engine (3) is used alone from 11 p.m. to 
1 a.m., when the trafiic has fallen off. From 1 a.m. to 5 a.m. 
the cable does not run at present. (4) 38in. diameter by 
48in. stroke, a new engine just laid down to drive direct on to 
the main shaft, und intended to supply the extra power 
required for the new cable. The four engines together will 
give over 2000-horse power. 

The main shaft runs at 75 revolutions per minute, and 
the drums over which the cable is led are 12ft. diameter. 
To get extra grip on the cable, for which is needed extra 
angular contact with the drum, the cable is led four times 
over two drums lying side byside. At each passage it is in con- 
tact with a half-circumference of each drum, so that altogether 
its whole driving contact is eight half-circumferences or four 
full turns. Of course the two drums are geared together— 
by steel spur gearing—in order that both may drive. It is 
also necessary to set the shaft of the second drum slightly 
skew to the main shaft on which the first drum is mounted, 
in order that the cable may wind truly from one to the other 
without side slipping. The drums are grooved with separate 
circular grooves, not helical grooves. This pair of drums has, 
of course, nothing to do with taking up the slack of the cable. 
This is done by a drum carriage anchored on rails in a gallery 
some forty or fifty yards long. In a single day, owing to 
variations of temperature, &c., the truck has sometimes to be 
moved along the gallery over 20ft. 

The bridge is lighted by electricity generated in the same 
works in which is placed the cable-power plant, and the 
dynamoengines receive steam from the above-mentioned same 
boilers. There are six Weston dynamos in this plant, four 
being in use and two being held in reserve. These are 
driven in pairs by three Corliss engines, 12in. diameter by 
27in. stroke, running at 80 revolutions. Direct driving of 
dynamos by their engines is a thing as yet almost unknown 
in America, and the commoner plan is as here under the 
Brooklyn Bridge, to get up the required speed by double- 
ratio gearing—that is, by two belts, the first driving a counter- 
shaft. 

As above mentioned, the main cable shaft is driven through 
the intervention of friction clutches. As the form of clutch 
employed is one seen illustrated in English text books only, 
and hardly ever, if at all, seen in English workshops, I give 
here a section of one of these clutches to show the pro- 
portions and dimensions, such as have been proved to 
transmit satisfactorily 1200-horse power with hardly 
any measurable wear on the plates. The outside dia- 
meter is 6ft. jin., and the total length from flange 
to flange, 4ft. 44in. There are fourteen inside, and thir- 
teen outside friction discs, of rolled steel plate gin. thick 
and ilin. radial depth, of which, however, only 8in. 
is the radial depth of contact between the plates. There are 
three drums—the outside, the inside, and the clamping drums. 
The one set of discs is keyed to the outside drum; the other 
to the inside drum. Two essential features, necessary to the 
good working of the arrangement, are that the clamping 
drum, moved along by a toggle joint and a long hand lever, 
should press against the inside set of discs, and that the 
thrust of the toggle joint should be wholly between this 
clamping drum and the inside drum, to which the inside 
discs are keyed. This thrust must not come on the shaft 
flange or on the outside drum. Otherwise stated, the two 
end clamping pressures must both be applied by parts con- 
nected with one and the same shaft, and must both be 
applied to friction discs keyed on the same shaft. Hence the 
number of the one set of discs differs from that of the other 
by one, the inside discs numbering fourteen, while the outside 
ones number thirteen. Thus constructed, and with only 
occasional lubrication of the discs, this clutch runs without 





—_—_— 
ee 


measurable wear of the discs when out of gear, Quite 
slight oe of one hand upon the hand lever monde 
through a small arc only, is sufficient to throw into a 
reer power with extraordinary noiselessness and hee 
of shock. 








IRON AND STEEL INSTITUTE, 

IN accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held at Darlington, and 
will commence on Tuesday, 26th September. The following papers 
have been offered for reading, though not necessarily in the order 
given :— 

(1) ‘On the Manufacture of Basic Steel at Witkowitz,” by Paul 
Kupelwiesor. : 

(2) ‘On the Waste of Fuel, Past, Present, and Future, in 
Smelting Ores of Iron,” by Sir Lowthian Bell, Bart., F.R.S. (Past. 
president). 

(3) “*On Iron and Steel at the Chicago World’s Fair,” by H 
Bauerman, Assoc. M. Inst. C.E., F.G.S. spp 

(4) ** On Iron and Steel Wire, and the Development of its Manu. 
facture,” by J. P. Bedson, Assoc. M. Inst. C.E. 

(5) On the Sampling of Iron Ore,” by T. Clarkson, Whitworth 
Scholar, Assoc. M. Inst. C.E. 

(6) ‘On the Tudhoe Works of the Weardale Iron and Coal CU 
pany,” by H. W. Hollis. 

(7) “On the Lithrig Coal-washing and Dry Separation Plant at 
the North Bitchburn Coal Company's Randolph Pit,” by James 
l’Anson. 

(8) ‘*On Carbon in Iron,” by Professor Ledebur— Frieberg. 

(9) ‘On Suggested Improvements in Connection with the Manu. 
facture of Steel Plates,” by William Muirhead. 

(10) ‘‘On the Influence of the Rating of the Rupee on the 
World’s Iron Trade,” by Professor Roberts-Austen, C.B., F.R.S, 

(11) “On the Last Twenty Years in the Cleveland Mining Dis. 
trict,” by A. L. Steavenson, : 

(12) ‘On the Productiun of Wrought Iron in Small Blast Furnaces 
in India,” by T. Turner, Assoc. R.S.M. 

The following outline programme has been issued : 

Monday, 25:h Septenber.—The secretaries’ office will be open from 
4 p.m. to 6 p.m. in the Mechanics’ Institute, Darlington, for the 
registration of addresses, issue of programmes, &c. Members’ 
correspondence may be addressed to the Iron and Steel Institute, 
Mechanics’ Institute, Darlington, or preferably to their respective 
hotels. 

Tuesday, 26th Septenber,—9.0 a.m.—Secretaries’ office open in 
Mechanics’ Institute. Meeting of Council in the reception-room, 
10.0 a.m.—Reception of the President, Council, and Members of 
the Institute by the chairman, Mr. David Dale, and Members of 
the Reception Committee. Reading and discussion of papers. 
12.50 p.m.—Adjournment for luncheon. The proprietors of the 
King’s Head Hotel have undertaken to provide a special luncheon 
for members on this and the two following days at a charge of 
2s, 6d. per head, exclusive of wines, &c. 1.30 p.m.—A special 
train will leave the Bank Top Station to visit the Tudhoe Steel and 
Ironworks of the Weardale Iron and Coal Company, Limited, 
Spennymoor, 4.0 p.m.—Return to Darlington by special train. 
Alternative excursion :—1.50 p.m.—A special train will leave the 
Bank Top Station to visit Messrs. Bell Brothers’ Lumpsey Ironstone 
Mine near Saltburn, where drilling by hydraulic turbine and 
vetroleum engines may be seen in operation. 5 p.m.—Return to 

Jarlington by special train. 8.45 p.m.—Conversazione in the 
Central Hall, Darlington, by invitation of Mr. David Dale, Chair- 
man of the Reception Committee. 

Wednesday, 2(th September. — 9 a.m.—Secretaries™ office open. 
10 a.m.—Reading and discussion of papers. 12.30 p.m.—Adjourn- 
ment for luncheon. 1.30 p.m.—Special train from Bank Top 
Station, calling at North-road Station, to Evenwood, to inspect the 
coal-washing and screening plant now being erected on the Liihrig 
system at the Randolph Pit of the North Bitchburn Coal Company. 
Brakes will kindly be provided at Evenwood to convey members to 
the colliery, which is situated about a mile from the station. 
3.45 p.m.—Return to Darlington by special train, calling at North- 
road Station, where brakes, kindly provided by the Darlington 
Forge Company and the Darlington Steel and Iron Company, will 
be in attendance for the convenience of members wishing to join in 
the excursion to the works of those firms. Alternative excursion: 
2 p.m.—Visit to the Darlington Forge Company’s Works—speciali- 
ties: Steel and iron forgings and stcel castings—and the Darling- 
ton Steel and Iron Company's Works—specialities: Steel rails, 
tram rails and accessories, steel sleepers, girders. The Forge and 
Steel companies will provide conveyances to the works, leaving the 
Imperial frotel at 2 o'clock, and calling at the Fleece and King’s 
Head Hotels. 8 p.m.—Public illumination of the park and display 
of fireworks by Messrs. Pain and Son, free to members. 

Thursday 28th September.—9.30 a.m.—Closing meeting at the 
Mechanics’ Institute. 10.40 a.m.—Special train from Bank Top 
Station to Consett, to visit the Consett Ironworks. 2.0 p.m.— 
Luncheon by invitation of the Consett IronCompany. 4.30 p.m.— 
Return by special train ci4 Durham, where any members desiring 
to visit the cathedral, castle, &c., can alight, and return to Dar- 
lington by ordinary train at 7.35, arriving at 8.8. 8 p.m.—Public 
illumination of the park and display of fireworks by Messrs. Pain 
and Son, free to members. 

Friday, 29th September.—10.30, a.m.—Drive to Raby Castle, the 
historical seat of Lord Barnard, where luncheon will be provided 
in the Scarth Memorial Hall. Drive thence to Barnard Castle, 
returning vid Rokeby and Greta Bridge in time to enable members 
to leave by evening trains, The charge for brakes and luncheon, 
exclusive of wines, &c., and tea at the Morritt Arms, Greta Bridge, 
is not expected to exceed 7s. 6d. per head. : 

The North-road locomotive works of the North-Eastern Railway 
Company will be open to members on each day of the meeting 
between the hours of 9a.m. and 5 p.m. Other works in the town 
will be open to members at hours which will be announced in the 
detailed programme. 
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LAUNCH OF A CHILIAN CRUISER.—9On Saturday last an addition 
was made to the existing navy of the Chilian Republic by the 
launch from the Elswick shipyard of Sir W. G. Armstrong, 
Mitchell, and Co., of a new cruiser, which was named the Blanco 
Encalada. In this vessel the Chilian Government become the 
owners of the largest cruiser yet built at Elswick. She is 370ft. 
long, 46ft. 6in. beam, and has a displacement of 4400 tons at 
18ft. 6in. draught. The vessel has been specially designed to 
attain a high speed, and will be fitted with triple-expansion twin 
engines of Messrs. Humphrys, Tennant, and Co,’s well-known 
make, to develope 14,500 indicated horse-power under forced 
draught, and propel her at 22) knots per hour. The Blanco 
Encalada was designed by Mr. P. Watts, the chief of the Con- 
structive Department at the Elswick shipyard, Sir. E. J. Reed, 
K.C.B., M.P., acting as scientific adviser to the Chilian Govern- 
ment in matters connected with the details of construction. The 
cruiser will be fitted with a powerful armament, consisting of two 
Sin. breech-loading heavy guns, ten 6in. quick-firing, twelve 
3-pounder, and twelve 1-pounder guns, and five torpedo, tubes. 
She is an improvement upon the Esmeralda in many particulars, 
and greatly in advance of her in the matter of speed. ‘The launch- 
ing ceremony—which was attended by a large and distinguished 
company, and included the Chilian Minister, Sir E. J. Reed, Sir 
A. Noble, the Portuguese and French Consuls, and others—was 
performed by Signorita Matte, daughter of Senor Don A. Matte, 
Chilian Minister of Legation at the Court of St. James’, London. 
Amongst distinguished foreigners present were several Japanese 
Government officials and naval officers, and members of the 
Chilian Naval Commission. Captain Munoz Hurtado, of the 


Chilian Navy, is to command the new cruiser. 














EAA IS asain 





Gppt. 15, 1893, 


THE ENGINEER. 


261 








= 
RAILWAY MATTERS. 


Tue largest ‘ through” run by Pullman cars is from 
Boston to Los Angeles, 4322 miles. 

Tue Great Eastern Railway Company is using Belgian 

il toa limited extent, as a result of the Midland coal strike. 
coat 19° . : Aer 
Tur Eastern Railway Company of France is projecting 
t line between Lyons and Nancy, which will greatly 


a direct unication with Dijon and Neufchateau. 


facilitate comm 

Japan's railroads at present have a total locomotive 
equipment of 206 engines, 220 of which are of English, four of 
German, and two of American make. The last are of the mogul 
type and were built at the Baldwin works, The German engines 
pi rack-rail locomotives built on the Abt system. 


Tne destruction of the Ghurru Bridge between Hasan 
Abdal and Campbellpore, on the North-Western Railway, was 
recently nearly attended by a serious catastropbe, the driver of | 
the mail train having decided not to venture across just before the | 
etructure, with 600 yards of line, was carried away by great floods, 





Tux Western Railway Company of France is actively 
usbing on as rapidly as possible the works of the bridges on its 

oo which are to replace those worn out in the service. Among 
the most important are the foundations of the bridges of Maisons- | 
Laffitte on the pneumatic principle, and the superstructure of the | 
bridges of Oissel and Tourville, the weight of which is some four | 
thousand tous. | 
| 


Tue Great Southern and Western Railway Company— | 
Ireland—has agreed to put on, at its own expense, any extra mail | 
train which may be required between this and the end of the year | 
to take the American mails from Queenstown to Dublin. _ Its | 
public spirit in endeavouring to retain the Queenstown as against | 
the Southampton route is to be much commended, as the company | 
js insufficiently paid already for carrying these mails, 


Tue new station at Cologne is 255 m. = 836ft. long by | 
2 m. = 300ft. wide, thus covering an area of 22,200 square | 
metres -- 239,000 square feet. The rails are carried by strong 
masonry arches, which had to be built without interrupting the 
service of the old station which occupied the same site. Notwith- 
standing the complication, made all the greater by the necessity 
of raising the rail level, the ironwork was erected in a year and 
a-half. 


Oxr of the subjects to be discussed at the Railway | 
Conference, which assembles at Simla this month, is a proposal to | 
establish one or more clearing houses for all Indian railways on the | 
system whicn has been found to work well at home. The condi- | 
tions here are, however, very different, and, Jndian Engineering | 
says, we doubt if the proposal will fare better at the ensuing Con- | 
ference than it did at the Railway Conference of 1888, when it was 
rejected by a very large majority of the delegates. 


TraVELLERS to the South of France will hear with | 
pleasure that the Paris, Lyons, and Mediterranean Railway 
Company is preparing a winter time-table in connection with a | 
new service of express trains between Paris and Marseilles, to run 
at a regulation speed of fifty-five miles an hour. The present 
engines are being altered to suit the new service, besides which 
the company has under trial a type of bogie engine specially 
adapted for high rates of speed over curves. 


Tue Prussian State Railroad administration deputed, 
ays the Ratlroud Gazette, its directory in Erfurt to make experi- 
ments with heated freight cars for winter, and refrigerator cars for 
summer, It reports that there is littlke demand for such cars. 
During the time of the trial only about 158 tons were shipped in 
refrigerator cars, chiefly wine and champagne, in a few cases beer, 
mineral water, spirits, vinegar, fresh meat, and vegetables. The 
heated cars despatched from three Rhenish stations to Berlin 
weekly, frequently were entirely empty. 


Ar the International Tramway Congress at Pesth, 
which concluded on Saturday, a resolution declaring that ‘electric 
motive-power for street railways, where a continuous current is 
used, has proved well worthy of recommendation. But its appli- 
cability in the case of either new lines or old must, however, for 
the present depend largely on the facilities offered by Municipal or 
State Authorities, as the financial results of electric street railways 
have not always been satisfactory.” The next Congress will 
assemble in August or September, 1894, at Cologne. 


Tue concessionaires of the Vienna Metropolitan Rail- 
way are discussing the practicability of using petroleum residue as 
locomotive fuel with a view to securing the absence of smoke, The 
Society of Austrian Petroleum Refiners states that not only will it 
be able to supply an article of equal quality with the Russian, but 
will be in a position to cover all the requirements of the future 
Metropolitan Railway. he residue of the Austrian refineries is at 
present sold at 308. per ton. Admitting, which is doubtful, that it 
is twice as good as Welsh coal, it would be exceedingly dear fuel. 


Tue ton-mile rate for the past year on American 
railways, according to ‘‘ Poor's Manual,” was ‘967 ¢., which is 
somewhat better than the two preceding years, and nearly as good 
as the ycar 1889. The freight receipts per mile of railroad were 
the best since 1883, having been 4787 dols. The tons of freight 
hauled per mile of railroad were 4392, the highest figure ever 
recorded, The tons of freight per freight train-mile were 161°21 
—less than either of the two preceding years, but greater than in 
any other year. The average haul per ton was 1127 miles. The 
average passenger fare was 2°143 c. per mile, being the lowest 
ever recorded. ‘The receipts per mile of railroad were 1721 dols. 
from passenger fares, which is less than most of the preceding ten 
years. The passengers carried per mile of railroad were 3375, and 
the average train load 42°29, The interest paid on bonds and 
debt amounted to 4°38 per cent.; the dividends on stock to 1°68 
per cent.; and the total payments of interest and dividends to 
3:01, The locomotive equipment at the end of 1892 is reported as 
35,754 5 the passenger service cars at 34,221 ; and the freight cars 
1,168,867 - The miles of steel rail in track were reported as 182,858, 
being an increase of about 8000 miles ; and the miles of iron rails 
were reported as 38,641, a decrease of 1100. 


AccorbinG to the Board of Trade return the accidents 
on the railways of the United Kingdom during 1892, the totals of 
killed and injured from all causes were as follow :—Passengers 
killed, 129; injured, 1348; servants killed, 534 ; injured, 2915; 
other persons killed, 467 ; injured, 222; making a grand total of 
killed 1130, and of injured 4485, ‘The total number of passengers 
Sei an during the year, exclusive of season ria lB. was 
~ »435,388, or 18,971,720 more than in the previous year. Calcu- 
ry on these figures, the proportions of killed and injured during 
pg all causes were one in 6,701,049 killed, and one in 
Kila ytred In 1891 the proportions were one in 8,208,385 
fr, ed, and one in 524,481 injured. Accidents to passengers arising 
rom causes within their own control show an increase of 10 per 
per cent. in the number killed, and a slight decrease in the number 
hye As regards train accidents, the number of passengers 
illed during the year shows a rather large increase on that of the 
preceding year, due to three serious accidents respectively on the 
‘reat Eastern at Bishopsgate, the Midland at Esholt Junction, 
and the North-Eastern near Thirsk. The actual number of 
accidents to trains, how ever, shows a notable decrease for the year. 
b rae ecg to railway servants in train accidents show the 
atistactory decrease of 25 per cent. in the number killed, and of 
pad cent. in the number injured, and from other causes a 

rease of over 2 per cent. in the number killed and of 6 per cent. 


| to the felling of t 





in the number injured, 


NOTES AND MEMORANDA. 


Tuer total amount transmitted by the Post-oftice by 
money and postal orders in the year was about £50,000,000, or a 
million more than in 1891-92, 


A SPANISH contemporary states that in the month of 
June last one million and a-half dollars worth of exports were 
despatched from Juarez in Mexico. They consisted of silver ore, 
bar silver, and silver money, of gold also in the same three forms, 
and some lead ore. 


Tue Congress of the Photographie Society of Great 
Britain and Affiliated Societies is arranged to take place on the 
10th, 11th, and 12th October. It is expected that by the kindness 
of M. L. Lumiere, some of M. Lippmann’s latest specimens of 
photography in colours will be on view at one of the meetings. 


Tue first volume of a work entitled ‘La Formation 
des Mondes,” by M. E. Turpin, has been published by the Maison 
Savine, of Paris. In this volume the hypothesis of the reconstitu- 
tion of worlds, in accordance with the ideas of Signor Crespo y 
Lema is maintained, and the existence and materiality of ether, 
which constitutes the great objection of astronomers, the author 
endeavours to get over by supposing an electro-magnetic action 
emanating from the sun. 

Tue estimated number of letters delivered in tne 
United Kingdom during last year was 1,790,500,000, being an 
increase of 1°3 per cent., and an average of 46°6 for each head of 
the population. Post-curds were 244,400,000, an increase of 1°2 
per cent., and an average of 6°4 per head. Book packets, circulars, 
and samples amounted to 535,200,000, an increase of 8 per cent., 
and an average of 14 per head. Newspapers are estimated at 
162,800,000, or precisely the same number as in the year preceding. 

M. DrrrorGeEs has communicated to the Académie des 
Sciences the result of his researches respecting the distribution of 
the intensity of gravity over the face of the globe, which he states 
is by no means uniform or regular. The law of Clairut does not 
hold universally, and is almost everywhere subject to remarkable 
anomalies, Upon the coasts of different seas the force of gravity 
exhibits slight discrepancies, which are constant for the same 
coast, and therefore characteristic enough of that particular 
locality. In islands there is a considerable increase in the same 
force, while the contrary takes place when the venue is changed to 
acontinent. In the latter instance the deficiency appears to suffer 
- augmentation proportional to the altitude and the distance from 
the sea, 


GUTTA-PERCHA, or, according to Mr. O. Oesterlé, 
getah-pertcha, is a collective name applying to the product 
obtained by the induration of the milk sap of several different 
trees, of which the one formerly best known, Jsonandra Gutta— 
Hooker—or Paloyuivm Gutta, has now almost disappeared, owing 

he trees to obtain the juice, and their consequent 


destruction. According to Burck, several other species of /’a/a- 


| guivm were employed in 1884 as sources of gutta-percha, notably 


P. Borneense, P. Trenbii, and P. Leevii. A somewhat similar 
juice is aiso yielded by other members of the sapotaceous family, 
but the products thus obtained from Siderorylon, Chrysophyllum, 
and Mimusops are of little or no industrial value. ‘I'he author has 
examined gutta-percha obtained from 7. Leerié, and found it 
practically identical with the ordinary commercial article. It con- 
sisted of gutta, (Cyy Higa; allan, Cy Hgy 02; and Avail, 
(Cy) Hy;O)n, the latter being present in larger quantity in some 
specimens than in others, and producing a corresponding dete- 
nioriating effect on the physical qualities of the mass; whereas an 
increased proportion of a/Jux seems to be without this effect. 


MM. Lorentz anp HEUSLER, according to the Revue 
Unicerselle des Mines, have determined by direct experiment the 
manner in which metallic manganese behaves when exposed to a 
current of carbonic acid :—(1) In acurrent, there is a reduction ofa 
part of the gas by the metal, and at the same time a dispersion of 
part of the metal itself by volatilisation and sublimation. (2) Ina 
current of carbonic oxide, both volatilisation and sublimation of 
the metal also took place, while at the same time the lighted flame 
at the extremity of the tube displayed in the spectroscope the 
indication of the presence of manganese. (3) In a current of 
dry azote, the phenomenon of dispersion occurred as in the two 
preceding experiments by the same means, but there was no 
appearance of any combination taking place between the man- 
ganese and the azote, as in the case of chrome. Hence MM. 
Lorentz and Heusler conclude that carbonic oxide does not act 
upon manganese, and that the latter is volatilised in the metallic 
condition at a temperature slightly exceeding its fusing-point. An 
account of the experiments of these gentlemen, of great interest 
to metallurgists, is published in the Zeitschrift fur Anorganische 
Cremie, T. IIL, 1898, 


In a recent number of the American Journal of Scvence 
there is a paper by Mr. I. Pupin, describing a method of obtaining 
alternating currents of constant and easily-determined frequency. 
For this purpose he uses a small transformer, whose primary 
circuit contains an interrupter of peculiar design. This consists of 
a stiff brass wire, stretched between the pole pieces of two perma- 
nent horseshoe magnets, and carrying at its middle point a short 
amalgamated copper wire. At every vibration this copper wire 
dips into a mercury cup and closes the circuit of a battery ; the 
repulsion between the current in the wire and the magnets serving 
to keep up the vibrations. The tension, which can be adjusted 
without stopping the vibrations, is altered until the wire is in 
unison with a tuning-fork of known pitch. In order to diminish 
the intensity of the harmonics which are present when the current 
is interrupted in this way, the primary of the transformer is joined 
in series with another coil, having a movable iron core, and in 
parallel with a condenser of variable capacity. The capacity and 
self-induction of the circuit are ty these means altered till the 
natural period of the circuit corresponds with the fundamental of 
the wire. The attainment of this condition is shown by the spark- 
ing at the break being a minimum. Under these circumstances 
the circuit acts as a resonator, and selects from the complex 
E.M.F. that harmonic with which it is in resonance, and 
strengthens it. 


In a short paper on the ‘ Leclanché Battery,’ in the 
Journal of the Chemical Society, M. Ditte says when the zine 
platinum couple is immersed in a solution vf ammonium chloride 
not only is the solution decomposed and the zinc oxidised, but the 
zinc oxide can act on the alkali chloride. At the ordinary tem- 
perature, the decomposition is more rapid the stronger the 
ammonium chloride solution. Hydrogen is evolved and com- 
pounds are formed which contain zinc oxide and ammonia in pro- 
portions that depend on the concentration of the solution. Apart 
from secondary reactions, the decomposition of ammonium chloride 
by zine is exothermic. No precipitate is formed, because the zinc 
oxide is soluble in ammonia solution, but ammonia tends to accu- 
mulate in the upper part of the liquid and zinc chloride in the 
lower layers. The resistance is lessened, and decomposition 
accelerated by substituting for the plate of platinum a porous cell 
containing a mixture of carbon and manganese peroxide. With a 
solution containing 10 per cent. of ammonium chloride, the 
secondary product is 2 NH, Cl, 4 ZnO, 9 He O, which crystallises 
as soon as the solution is saturated. When only a small quantity 
of ammonium chloride remains, zinc oxide separates and mixes with 
the crystalline compound. If the original solution contains 15 per 
cent. of ammonium chloride, the crystalline product is 2 NH, 
Cl, ZnO, which tends to separate at first in the upper part of the 
liquid. In the lower part of the liquid there is very little free 
ammonia, and a double zinc ammonium chloride is formed, and by 


‘reason of its specific gravity tends to remain at the bottom of the 


vessel, and thus accelerate the solvent action on the lower part of 
the zinc. 





MISCELLANEA. 


WoRTHINGTON pumping engines are to be used for the 
water supply of the city of Osaka, Japan. 

Tue Britannia Company of Colchester acquired, on 
September 8th, the sole right of manufacture and sale of Roots’ 
patent petroleum engines, so far as fixed engines are concerned. 


Tue Town Council of Southwold have accepted the 
scheme submitted by Mr. Fredk. Beesley, M.I.C.E., of Westminster, 
for the drainage and disposal of the sewage of Southwold. The 
cost is estimated at £5000. 


Ir is anticipated that unless there is rain within four 
weeks, Dublin will be running very short of water. Deputations of 
the waterworks committee have attended the meetings of the Pem- 
broke, Blackrock, and Kingstown townships, which are supplied by 
the Vartry works, to ask that steps should be taken to put an end 
to waste and all supplies which are not absolutely essential. 


Lorp Rosrsery has intimated to Lord Egerton of 
Tatton, chairman of the Manchester Ship Canal Company, his 
inability to comply with the latter’s request that he should issue a 
circular to her Majesty’s representatives abroad, announcing the 
completion of the undertaking. Lord Rosebery points out that it 
is contrary to the practice of the Foreign-office to employ its 
representatives in calling attention to new industrial enterprises. 


Tue Cunard Royal mail steamer Lucania, which 
arrived at New York on the 8th inst. on her maiden trip, excelled 
all previous performances, having made her first passage in 
5 days 15 hours 37 minutes. She sailed from Liverpool on Sunday 
morning, and arrived at New York—Fire Island—at eleven 
o'clock on Friday night, attaining an average speed of 205 knots 
an hour during the whole passage. Her daily runs were as follows :— 
460 knots, 490, 498, 516, 533, and 284 to Sandy Hook. 


THE first-class gunboat Speedy, which has been built 
for the Government by Messrs. Thornycroft, of Chiswick, was on 
Tuesday last delivered to the Medway Steam Reserve Authorities 
at Sheerness. The Speedy is of the same general dimensions as 
other gunboats of her type, such as the Leda, Alarm, Circe, &c., 
her length being 230ft., beam 27ft., and displacement at 8ft. 
draught 810 tons. Her engines, designed to indicate 4500-horse 
power under forced draught, it is anticipated will give her a speed 
of 20} knots per hour. 


THE tin-plate works erected at Piombino, Italy, are 
now in operation. The product is used mainly for making sardine 
boxes and other packages for preserving fish. ‘This plant was 
started, according to the American Manufacturer, as a result of the 
discussions in British and American journals growing out of the 
McKinley Act and the establishment of tinned plate manufacture 
in the United States. Largely from the same cause, tinned plate 
manufacture has been commenced in Russia, and an impetus has 
been given to its manufacture in France. 


THE preliminary particulars are published concerning 
an International Exhibition to be inaugurated in May next year at 
Antwerp. It is being organised chietly to show the progress of 
industry and trade; but attached to it there will be speciaj naval, 
marine, military, African, and colonial departments. The 
buildings, which are already under contract, will be much larger 
than those of the Antwerp Exhibition of 1885. The exhibition 
will be under the patronage of the King of the Belgians and the 
honorary presidency of the Count of Flanders. 


Tue parish of Barbotan-les-Bains, in the Gers, is, 
according to the Staxdard, just now the scene of an unusual 
phenomenon. For the past few months smoke had been seen issuing 
from the fields around, but little or no notice was taken of the 
circumstance, people setting it down to the effects of the heat and 
drought since March. These fields, it may be said, cover the site 
of a once pestilential marsh, effectually drained about forty years 
back. A more attentive examination of the phenomenon, however, 
has revealed the fact that the smoke proceeds from a fire smouldet- 
ing in the underlying peat, which is some yards in thickness, and 
extends over an area of nearly 150 acres, the superincumbent crust 
of earth alone keeping it from breaking out into flame. As the 
subterranean tire is spreading in dangerous proximity to farmers’ 
dwellings and some pine forests, an energetic effort is being made 
by the authorities to check its progress. A large body of men are 
engaged in digging a huge trench around the presumed seat of 
conflagration. 


Tue Board of Trade returns for August disclose an 
increase of £157,720 in imports, and a decrease of £521,152 in 
exports. ‘Ihe total value of imports for the month was £35,002,085. 
These figures show an increase of £118,440 in articles of food and 
drink which are dutiable. This is more than counterbalanced by a 
decrease of £247,684 in similar articles which enter the country 
duty free. It is noteworthy, too, that animals intended for con- 
sumption as food fell in value during the month by the large 
amount of £246,600. This ‘‘drop” is no doubt caused by the 
stringent regulations imposed in regard to the importation of 
foreign cattle. The three features of the exports’ statistics are 
striking, viz., the enormous decline in raw materials, yarns and 
textile fabrics, and apparel and articles of personal use. During 
the completed period of the year to August 31st, the declines are 
as follow :—Raw materials, £1,448,813 ; yarns and textile fabrics, 
£2.341,776 : apparel and articles of personal use, £741,342. It 
will thus be seen that these three sections alone make up the entire 
amount of the decrease in exports during the year, which amounted 
to about 44 millions sterling. During last month, however, yarns 
and textile fabrics considerably improved ; the other two sections, 
however, were as weak as ever. In the imports for the eight 
months the decrease, as compared with the corresponding period 
of 1892, was £15,102,036. Of this, raw materials for textile manu- 
factures represented £7,058,053 ; articles of food and drink which 
entered the country duty free, £4,379,325 ; and animals—living— 
for food, £2,663,496. 


A RETURN recently issued by the Admiralty gives the 
number of “‘sea-going war ships in commission, in reserve, and 
building ; and the Naval expenditure, revenue, tonnage of mer- 
cantile marine, and value of seaborne commerce of various countries 
for the year 1893.” It shows the English warships in commission 
to be 24 battleships, three coast defence ships, 60 cruisers, and 74 
other ships nct torpedo boats, together 161; we have also in 
reserve ten battleships, 14 coast defence ships, 46 cruisers, and 44 
other ships not torpedo boats ; and, in addition, we have building 
and completing for sea nine battleships, 19 cruisers, and 22 other 
ships, total 325. France is represented as having in commission 19 
battleships, five coast defence ships, 23 cruisers, and 50 other ships 
not torpedo boats ; while she has in reserve five battleships, three 
coast defence ships, 20 cruisers, and 62 other ships; and building 
and completing for sea, eight battleships, two coast defence ships, 
19 cruisers, and five other ships, total 221. Germany, which is the 
next Naval Power, has in commission 11 battleships, 14 cruisers, 
and 19 other ships ; in reserve, three battleships, six coast defence 
ships, 17 cruisers, and five other ships, besides seven battleships, 
three cruisers, and one other ship building and completing for sea, 
total 86. It appears from this classification in point of numbers’ 
England possesses 325 war ships, as compared with 307 belonging to 
France and Germany combined ; and the English Colonies have 
also 20 war ships of their own. England has 50 war ships building, 
while France and Germany together have only 45, Russia has 
altogether 120 war ships, mostly small ones, and Italy has 93. The 
aggregate Naval expenditure of England is given as £18,480,916. 
while that of France is put at £10,694,860 ; of Germany, £4,795,57 
of Russia, £5,040,139 ; and of Italy, £4,215,636; so that the present 
Naval expenditure of England is nearly equal to that of France, 
Gerrany, and Russia combined. 
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RAILWAY BRIDGE OVER THE RIVER 
AT WYLAM, NORTHUMBERLAND. 
THE bridge illustrated above was constructed to carry a 
double line of railway across the Tyne at a point where, 
owing to the existence of coal workings near the surface, it 
was not considered safe to put piers in the river. The coal 
owners were satisfied with the design submitted to them, and 
the bridge was carried out as shown in the illustration. The 
height of rails was determined by the level of the Carlisle 
branch, which they join close to the west end of the bridge. 
The extreme flood level of the Tyne at that point is 23ft. 
above summer level, and rails 28ft., leaving only 5ft. clear. 
It was necessary, therefore, to have a very shallow platform. 
The details of construction are simple :—There are threearched 
girders of 240ft. span springing from abutments near water- 
level, and constructed of a top and bottom member braced by 
diagonal bars. The centre girder is twice the weight of the 
side girders, and divides the bridge into two roads, each 
carryinga line. The platform, which is about 3ft. deep, is 
hung from the main girders by wrought iron suspension bars, 
carrying cross girders below, 2ft. deep and 12ft. apart. Upon 
these a 1d5in. road girder lies under each rail, further sur- 
mounted by a half timber. The decking is of dished wrought 
iron plates. The main girders are braced together above the 
road level by diagonal braces to keep them stiff. The centre 
girder is 1ft. 9in. in width, and the side girders 1ft. Gin. The 
bridge was inspected and tested by General Hutchinson, on 
6th October, 1876; the load used being six goods engines, 
weighing 333 tons, on a wheel-base of 247ft. The maximum 
deflection with a full load was one-tenth of a foot, or 3755 
part of the span. There was no permanent set, and no 
perceptible lateral vibration, either of ribs or platform, and a 
perfect recovery of form. The road-wave in front of the 
advancing train was very slight. The designer stated his 
belief at that time that this form of bridge with “ arched rib 
and suspended roadway” was deserving of more attention 
than it had received, especially for heavy rolling loads; and 
its having been subsequently applied in several cases, and 
proposed in others, bears out his opinion. The results of the 
tests show clearly that bracing can be applied with very | 
much greater advantage to an arched rib than to a braced 
chain, with the result of great comparative stiffness and very 
small road-wave. 
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TRIAL OF A DAVEY PUMPING ENGINE— 
WIDNES WATERWORKS 

On page 263, we publish an engraving illustrating a new 
pumping engine at the Widnes Waterworks. The engraving 
shows the engine, pump, and general arrangement. At a 
recent meeting of the Widnes Town Council, the engineer, 
Mr. Isaac Carr, Assoc. M. Inst. C.E., submitted the following 
report upon the working of this engine, which is known as 
the “Benjamin Brown.” It is placed in a building at what 
is known as the Netherley extension :—‘‘ The engine was 
designed by Mr. Henry Davey, M.I.C.E., and was built by 
Messrs. Hathorn, Davey and Company, Leeds. It is a com- 
pound engine having 32in. and 60in. cylinders, by 6ft. 3in. | 
stroke. It works two sets of pumps. There is a pair of 
18$in. diameter lift pumps in the boreholes, 6ft. 6in. stroke, | 
and these pumps deliver the water into a sump under the 
engine-room floor, from which a double-acting piston force- 
pump, 18}in. diameter and 6ft. 3in. stroke, takes the water 








and forces it to the reservoirs. The final trial of the engine 
and pumps was commenced at 12.15 p.m. on the 7th ult., 
and concluded at 12.15 p.m. on the 9th ult.—a period of 
forty-eight hours. The engine was required by the Corpora- 
tion to doa duty of 90,000,000 foot. pounds of work on 1008 lb. 
of steam, which is equal to 90,000,000 foot-pounds on 112 Ib. 
of coal, evaporating 9 lb. of water per lb. of coal. Theengine is 
provided with’a surface condenser, into which all steam used is 
condensed with the exception of that condensed in the steam 
jackets. The steam condensed in the jackets is discharged 
through a steam trap. The steam condensed in the con- 
denser, also that in the jackets, was measured from time to 
time during the forty-eight hours, in tanks, the capacity of 
which had been previously ascertained by actual measure- 
ment. The first measurement was continued for six hours, 
and the result was a duty of 112 millions. The second 
measurement was continued for six hours on the second day, 
with a result of 109 millions duty. The third measurement 
was continued for three hours on the third day, with a result 
of 106 millions, when the trial terminated. The average of 
the measurement is as follows :— 
Ist measurement 6 hours 1127 millions duty. 
2nd measurement 6 hours 109°1 millions duty. 
3rd measurement 3 hours 106°0 millions duty. 
The average result is therefore :— 
112 x 6 = 672 
109 x 6 = 654 
106 x 3 = 818 
15 1644 
1644 + 15 = 109°6 millions duty. 
The method of trial was such that leakages 
make the duty appear lower than it actually 
because all leakages went into the measuring tanks, 
and therefore were debited against the engine. It was 
ascertained during the first hour that there was a leakage 
from the feed-water heater into the condenser. The heater 


would 
was, 


| was then shut off and the measurement for duty was com- 


menced. It is assumed that the stop valve on the heater did 
not leak, and that the condenser itself did not leak. If there 
was a leakage, then the duty was actually higher than that 
recorded. It will be observed that the first six hours’ 
measurement gave a higher duty than the subsequent ones. 
That may be accounted for as follows :—The steam trap con- 


| nected to the cylinders’ jackets was working well at first, but 


at the second and third measurements it was out of order, 


and the jackets had to be shut off for a time in order to | 


examine the trap. Also, before the last measurement, the 
manhole lid of one of the boilers started leaking, so that the 
trial had to be completed with two boilers only, and it was 
evident that the increased demand on the two boilers caused 
a little priming. The contract speed of the engine was 
eleven strokes per minute and 2} million gallons per diem. 
The actual average speed, during the whole of the trial, was 
12°45 strokes per minute pumping 2,566,000 gallons per diem, 
or 14:4 per cent. in excess of the contract quantity. The 
maximum rate of speed was 13} strokes per minute, 2,740,000 
gallons per diem, or 20°4 per cent. over the contract speed. 
When running at this latter -rate the working was 
smooth and free from shock, so that this rate might 
with perfect safety be continued whenever occasion should 
demand it. At the time the tender of Messrs. Hathorn, 
Davey and Co. was accepted, it was stated by Mr. Brown, 
then the chairman of this committee, that the saving on the 
fuel account alone would pay good interest on capital ex- 





pended. The actual result is that the new engine will pump 
double the quantity of water pumped by the James Cross 
engine without any increase in the quantity of fuel. This 
represents an annual saving in the coal bill alone on last year's 
price of £750, or 13 per cent. on the cost of the engine and 
pumps, and 9°6 per cent. on total cost of the whole scheme, 
i.e., £9726. In addition to this there will be a large protit on 
the extra water sold. The consumption of water last month 
in 28 days was 89,825,000 gallons, or 96,241,000 gallons for the 
month. This is considerably in excess of any previous 
record, and also of the previous pumping capacity, so that 
but for the opportune completion of the new scheme the 
town would last month have suffered from shortness of 
water.” 
The following are the results of the trial :— 
Duty on 1008 Ib. of steain, or on 112 lb. of coal, 
evaporating 9 lb. of water per 1 1b of coal.. 
Indicated horse-power .. .. .. os of +: 
a 8, i erm: | 
Mechanical efficiency... .. .. .. .. «. 87 per cent. 
Steam per indicated horse-power per hour 15°6 Ib. 
a pump mm ” 18°0 Ib. 


109°6 millions. 
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TRIAL OF H.M.S. LEDA. 


THE official full-power trial, under forced draught, of the first- 
class torpedo gunboat Leda was successfully carried out on the 
11th inst. off Sheerness, the dockyard being represented by Mr. 
Pattison, while Mr. Samuel Rock represen the Admiralty, and 
Mr. J. P. Hall the engineer contractors. This vessel is the third 
of this class engined by Messrs. John Penn and Sons, and built at 
Sheerness Dockyard from the designs of Mr. W. H. White, C.B., 
Director of Naval Construction, and is one of the ships included in 
the Naval Defence Act. The first of these vessels, the Circe, 
underwent her trials in March last, and the second, the Alarm, in 
May last, both having considerably exceeded the contract power. 
On the forced draught full-power trial of three hours the machinery 
is required to develope and maintain 3500 indicated horse-}ower 
with not more than din. of air pressure in the stokeholds. ‘This 
was satisfactorily exceeded on the trial of the Leda, which obtained 
a mean of 3601-horse power with an average steam pressure in 
boilers of 1481b., vacuum 27°5, revolutions 246. ‘The mean air 
pressure in the stokeholds was 2°21, and the speed of the vessel was 
183 knots. The furnaces of the boilers, which are of the marine 
locomotive type, are corrugated on the sides and top, on the prin- 
ciple of Mr. F. W. Webb, manager of the London and North- 
Western Railway Company, and the fire-box ends of the tubes were 
fitted with ferrules on the Admiralty plan. On examination after 
the trials the boilers were found to have sustained no ill effects 
from the application of forced draught. The following details 
| show the powers for the six half-hours as taken: 





Half- Indicated Horse-power. Collective 
hours. Starboard Port. 1.H.P. 
Sse an. 06 SEE es a9 on ROOD 3547°7 
2 ih Jee 1811°2 3583°0 
8 1777°6 1784°4 B562°0 
4 | dt 1854°5 87916 
5 WOOL°D 2. oe oe LIGT*1 3500 °0 
6 1784°5 1769°6 3554°1 
21,607°4 
Mean indicated horse-power for the three hours 3601°2 








Wir the object of promoting Russian trade with 
Persia, the Russian Government will next year establish a Con- 
sulate at Ispahan, and will attach a Dragoman to the Russian 
Consulate General at Meshed, 
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THE NEW BATTLESHIPS. 





From a short paper presented to Parliament, entitled, 
‘Description of the two First-class Battleships, Majestic 
and Magnificent, to be built at Portsmouth and Chatham, 
and for the commencement of which provision is made 
in the Navy Estimates for 1893-4,” we can gather some 
information as to the leading features of these immense 
vessels. To those who consider that in the Royal 
Sovereign class we had exceeded a useful limit in 
dimensions, as well as to others who, while approving 
the construction of eight ships of exceptional displace- 
ment, considered further progress should be in adding 
medium-sized ironclads to the fleet, it will be a dis- 
appointment to find that these two considerably exceed 
14,000 tons. Indeed, the displacement is given at 
14,900 tons. Whether that includes the Board margin, 
to allow for additions and improvements during com- 
pletion, is not stated, but we may assume that when 
ready for commission they will be 15,000-ton ships. 
As an explanation of this notable increase, it is stated in 
this paper that “in order to obtain the qualities of 
offence, defence, speed, and coal endurance, which the 
Board consider essential in a first-class battleship, having 
regard to what is being done in other navies, it has been 
found necessary, therefore, to increase the length and 
displacement of the new ships as compared with the 
Royal Sovereign class.” The italics are ours, and as in 
the House of Commons, Sir U. Kay Shuttleworth, in 
answer to Mr. Gourley, is reported to have said, ‘‘ The 
Admiralty are clearly of opinion that it is necessary to 
build these two ships of the dimensions already settled, 
in view of the strength of those which, in case of war, 
they might have to meet,” we are led to infer that battle- 
ships of equal, if not of superior size, are being con- 
structed abroad. If this be the case, the information 
published as to foreign shipbuilding must be inaccurate, 
because in no case can we find any foreign war vessel 
building, or projected, which exceeds, or even attains to, 
14,000 tons. Referring to Lord Brassey's ‘‘Annual,” which 
is usually accepted as an accurate compilation, we find 
the displacement of the largest French battleship building 
—the Bouvet—given as 12,205 tons; the next to her is 
the Lazare Carnot of 12,008 tons. Of vessels projected, 
Le Yacht stated a short time ago that the French 
Government propose to lay down three new battleships 
in 1894, each of 12,000 tons. Apparently the French 
have arrived at the conclusion that a displacement of 
about 12,000 tons is the useful limit of a first-class battle- 
ship. Turning to Russia, we find the largest ship they 
are building in that country is the Tria Sviatitelia, of 
12,480 tons. In Italy, which started the construction of 
monster ironclads, and completed the Italia and Lepanto, 
of over 15,000 tons, and has three others of 13,250 tons, 
the tide has turned in favour of smaller vessels, and her 
latest ironclad, the Ammiraglio di St. Bor, will be 
10,000 tons. In the United States and Germany there 
is no vessel building exceeding 11,000 tons. 

We are therefore at a loss to know what foreign vessels 
our new constructions are designed to meet, unless it be 
those of Italy. But considering that when that country 
first embarked in monster ships we steadily refused to 
follow, and contented ourselves with a modest maximum 
of 12,000 tons, we can hardly be basing our present 
designs on her construction. It cannot be contended that 
to meet a French battleship of 13,000 tons, a British 
vessel must be considerably larger; but that appears to 
be the only explanation of the mysterious words 
employed in the memorandum alluded to, and the 
answer of the Secretary of the Admiralty in Parliament. 
At the same time, we cannot help thinking that the dis- 
placement of French ships must be greater than the 
figures given. The Bouvet, for instance, is 2ft. longer 
than the Royal Sovereign, though she has less beam. 
Her machinery is equally powerful, and she is to 
carry a heavier armament than the Renown, which 
is of practically similar dimensions. Weare led to believe, 
therefore, either that the French devote less weight to 
protection, or that their ships are heavier than usually 
assumed ; but in any case 13,000 tons may be considered 
the maximum. 

We may now revert to our new ships, and note the gain 
by this increase of 750 tons over the Royal Sovereign. 
As regards the hull proper, they are 10ft. longer and 
carry their heavy guns 4ft. higher, with a corresponding 
increase of freeboard. This is a decided advantage. 
Nearly all our battleships are too low forward, and we 
welcome a reform in this direction. In the armament 
there is little additional power. The heavy ordnance 
consists of four new type 12in. guns of about fifty tons 
weight, instead of four 67-ton guns. They doubtless will 
have greater penetration, though with less destructive 
shell power. There does not, however, appear to be any 
special virtue in a 12in. gun. One of the principal objec- 
tions to monster ordnance is that so few can be carried, 
and therefore a sensible reduction in weight, with an 
addition to the number, would be a legitimate alteration. 
A battleship with six 12in. guns would have her offensive 
power much increased, and to obtain this would be worth 
a sacrifice of some of the secondary armament. In- 
dependent of these considerations, the 12in. guns of the 
Majestic and Magnificent are to have advantages not 
previously secured for such weighty ordnance. They will 
be given means for loading them in any position by 
manual power, inaddition to the usual hydraulic power 
and fixed loading stations. Strong armoured shields are 
to be fitted to the turntables and revolve with the guns. 
These are of doubtful value unless made sufficiently 
strong to withstand a 6in. projectile at close quarters. If 
not, we had better revert to the turret system. Turning 
to the secondary armament, we find the new ships are to 
carry two more 6in. guns than the Royal Sovereign, and 
to have sixteen of the new 12-pounder quick-firing guns 
instead of 6-pounders. This is no great addition to their 
offensive power, and as against another battleship-only 
the extra 6in. guns can be counted. In fact, it is difficult 
to understand what are the functions of these new guns 





in a battleship. The 6-pounders and 3-pounders have 
a special value in repelling torpedo boats; but if their 
projectiles suffice for this purpose, why introduce a larger 
gun? For attacking the unarmoured parts of a ship, the 
shell power of a 6in. gun is most destructive. We can 
admit that a heavy and a moderate-sized gun are required 
against ships, only a portion of which can carry thick 
armour, but we see no advantage in carrying a third 
calibre which is neither one nor the other. ‘There is, 
morever, the great drawback of adding to, and complica- 
ting, the ammunition required, with also the important 
question of reserve supply at foreign depdts. The great 
aim should be to simplify the ammunition and reduce the 
different types of guns used in the fleet; yet we are con- 
tinually adding to them. But, beyond this, there is the 
question of protecting all these guns afloat. Each must 
have its shield of steel, or be behind armour of some 
description. We are told that “the protection of the 
6in. guns has been carried out more thoroughly than in 
the Royal Sovereign class, involving considerable 
additional weight,’ and no doubt some is given to the 
sixteen 12-pounders. Hence it results that “the total 
weight of protective material on the hull, including pro- 
tection of 6in. guns and protective deck, is greater than 
the corresponding weight in the Royal Sovereign 
class.” We are not told what the total is, but may 
assume that not far short of 5000 tons weight of 
iron and steel—or practically one-third of the displace- 
ment—will be devoted to protection. This appears an 
undue proportion to allot to passive defence, and most 
naval officers, we believe, would prefer to see some of 
this amount transferred to additional gun power. It will 
be a source of regret if thicknesses of armour entailed by 
the former use of wrought iron should be perpetuated. 
There is a tendency to dwell too much on the defensive 
attributes of a ship. Indeed, this paper says, ‘‘ Having 
regard to the improved qualities of armour now produced, 
and to the distribution and thicknesses of plating in the 
new ships, it is believed that they will possess unrivalled 
defence in close action, under existing conditions of 
attack, or possible developments of high explosives and 
quick-firing guns.” But the chief value of hard armour 
is to enable us to keep within moderate limits the 
amount required to protect the vitals and keep out com- 
mon shell. With the recent development of quick-firing 
guns, every addition to the auxiliary armament demands 
a corresponding protection, until a point is reached when 
we may balance the advantages of this portion of the 
equipment against what it entails in protective material. 
We seem to be approaching a time when by reduction in 
the heavy, and an increase in the secondary armament, a 
single calibre in greater numbers than the other two com- 
bined will be preferred. Such a gun we have in the 8in., 
with its 200lb. projectile and common shell of large 
destructive capacity. A design for a battleship with an 
armament of twenty 8in. guns would, we believe, be 
favourably received. 

For torpedo equipment, the Majestic and Magnificent 
are to have five launching tubes, four of which will be 
under water. The gradual introduction of submerged 
discharge in place of above water tubes is rendered neces- 
sary in face of the numerous light guns whose projectiles 
would be a great source of danger to torpedoes exposed 
to their fire. After several years of labour we have now 
a system whereby torpedoes can be launched under water 
from the side of a ship when she is proceeding at high 
speed. The only disadvantage is, that it necessitates a 
bar or shield being projected out beforehand to hold the 
torpedo until it is clear of the ship. Should this bar 
become bent or damaged by striking against wreckage in 
an action, or other cause, the torpedo cannot be ejected, 
or is done s9 with danger to the ship. Hence bar and 
torpedo should be ejected together, an arrangement 
which could, no doubt, be secured if time and experi- 
ments were devoted to this object. The 18in. torpedo 
seems now definitely adopted for all large ships; and the 
fact that no devices in construction would avail to 
prevent a ship being put out of action if struck by one of 
these missiles, and its large charge of gun-cotton exploded 
against the hull, is one of the strong arguments against 
sinking too much money in a single ship. Armour may 
be added to keep out shot and shell, but the bottom 
cannot be rendered impervious to the under-water attack, 
whether of torpedo or ram. The sinking of the Blanco 
Encalada by the former, and recent loss of the Victoria 
by the latter, illustrate this fact. The blow sustained by 
the Victoria was such as might have occurred to her in 
action, and the explosion of an 18in. Whitehead in the 
same place would have caused equal damage. Nor can 
we hope to render any vessel secure against such 
weapons. Plans for increasing space between inner and 
outer skins, or giving triple bottoms, can be met by an 
increase in the power of the torpedo. They can be 
constructed to carry 500lb. of explosive without any 
considerable addition to their present dimensions if 
required, but the smaller charge is ample to overcome 
any device of construction. When these considerations 
are taken into account, with cost, time for construction, 
draught of water, and other disadvantages of 15,000-ton 
ships, we cannot but think—viewing also what is being 
done abroad—that it would have been wiser policy to 
build more Renowns or form a squadron of Centurions, 
seeing that both types combine high speed with a 
powerful armament and adequate protection. At the 
same time, in the new battleships we have every 
prospect of obtaining magnificent specimens of naval 
architecture. 








THE manufacture of glass in the United States seems 
to be anything but a flourishing business, in spite of all the aid 
that the Tariff can give it. The annual meeting of the United 
States Glass Company was recently held in Pittsburgh. This 
company, with a capital of more than 4,000,000 dols., controls 
seventeen factories engaged in producing window-glass, hence the 
report of a year’s operations is of considerable interest. The 
financial statement, so far as given to the public, shows that the 
profits made on the capital stock of 4,158,000 dols., including 
640,000 dols. of preferred stock, was considerably less than 2 per 
cent, 
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THE CHICAGO EXHIBITION—FOREIGN 
BITS IN THE FORESTRY BUILDING 
(From our Special Commissioner.) 

Tue visitor who has been accustomed to th 
tively quiet colours of our British woods will be some. 
what astonished at seeing the depth and richness f 
colour which generally characterises the Mexican and 
South American woods. He will see none of the Species 
and only a few of the genera which he can recognise. 
but he will make the acquaintance of a very large ond 
varied number of new woods. There are five exten 
sive exhibits of these woods, containing numerous per 
beautiful specimens; but they are unfortunately—with 
one exception—all unlabelled and generally left to them. 
selves, so that the visitor can only admire their beauty 
and go away but little wiser. If, however, he does dane 
to find someone present to tell him something of the 
exhibit, he will probably be surprised to find that the 
wood which he is imagining would make so fine a table 
for his dining-room, is used in the country of its growth 
for flooring, fences, railway sleepers, or fuel. 

Mexico makes a fine exhibit of woods, barks, resins 
and fibres, arranged, however, in a chaotic manner and 
unlabelled. 

Brazil has a large collection of richly-coloured woods, 
The most valuable timber wood shown is the red cedar 
which attains large dimensions, and many valuable 
varieties of pine are also shown. Of ornamental woods 
the satin wood, Brazil wood or vermilion, and rosewood— 
of a different genus to the Australian rosewco1—are 
prominent by reason of their frequent occurrence among 
some hundreds of different species. A very remarkable 
timber is the Snake wood, a very heavy, dark red, spotted 
wood, highly esteemed for violin bows, and valued at 10s. 
per pound. The exhibit also includes palm trees, palm 
fibre ropes, and Brazil nuts, showing the method of 
occurrence of the nut with fifteen to twenty in one test 
or shell. 

The finest of the South American exhibits is that of 
the Argentine Republic, and is both well arranged and 
fully labelled. The most important wood is Cedro, 
wrongly called mahogany, which, however, it greatly 
resembles. This wood is much used for furniture, and is 
exported. Quebracho, another common wood, is, as its 
name, “ axe breaker,” indicates, a very hard wood. Its 
specific weight is 1°35, and it contains from 18 to 26 per 
cent. of tannic acid, so that it is largely used for tanning, 
It is very durable in the ground, and is employed for 
posts and railway sleepers. Other important woods, 
used chiefly for building, are Lapacho, a heavy, dark 
brown wood; Canafistula, a red wood; and Urundey, a 
dark brown wood, used for roof timbers. These, in 
common with most South American woods, are very 
heavy, often heavier than water. Walnut, lignum vite, 
laurel, and palms are of not uncommon occurrence. 
The palms are extremely dense and heavy; they are used 
for telegraph poles, walking-sticks, &c. In all, 490 
species of woods occur in the Republic; but these, 
though mostly valuable, are scarcely known, because the 
nearest forests are 300 miles from Buenos Ayres. This 
reason, however, is insufficient to keep these valuable 
woods out of the market much longer. It is somewhat 
curious at first sight that, having so many fine woods 
eminently suitable for railway carriage building, the 
carriages in the Argentines should be chiefly made in 
England and of Indian woods. 

Paraguay has an extensive exhibit of beautiful woods, 
but they are unnamed. The forests of the country cover 
about 200,000 square miles, and contain 400 different 
species of wood, of which many appear to possess valu- 
able mechanical qualities. Trinidad has a small collec- 
tion of large planks, but it contains some of the most 
remarkable woods exhibited. The Wild Juava is a very 
beautiful nut-brown wood, plentiful and growing to large 
size. The Laurier is a satiny yellow wood. The red- 
brown Soapberry wood grows to very large size. One of 
the most beautiful woods is the Purple-Heart, which is of 
a very deep purple colour. Woods much used for cart 
building are the deep brown Sapana and the red locust. 
Seaman wood, when polished, resembles very strongly a 
tiger's skin. 

There are three exhibits of Asiatic woods. Siam shows 
many polished panels, bamboo baskets and ropes of 
twisted cane, but its most noteworthy exhibits are two im- 
mense planks of teak timber, which excite much admira- 
tion. ‘This is the most valuable wood of the country, 1s 
strong, easily worked, extremely durable, and not hable 
to the attack of insects. About 50,000 logs of it are 
annually floated down the river Menam to the capital, 
Bangkok. It is largely exported to Europe for construc- 
tion of railway carriages and ships, the annual value of 
the exports being about £160,000. 

The Forest Department of the Government of India 
have a systematic collection of all their important woods, 
and exhibit a few elaborately carved articles. Of the 
latter one of the most remarkable is a mantelpiece of 
shisham, redwood, walnut, boxwood, and some very old 
timber—teak and black wood—found in ruins in Madras, 
and in dock excavations at Bombay. The teak is about 
600 years old, while the black wood probably dates from 
before the Christian era; both are in perfect condition. 
Carved doorways of teak and Padouk wood also excite 
much attention. The most valuable Indian timbers are 
teak, which is largely exported; sil, a dark-red brown 
hard wood, largely used for building purposes, joists, 
beams, scantlings, &c., and for railway sleepers, one of 
the most important woods in North India; shisham, 4 
hard elastic wood, taking a fine polish, and used for doors, 
windows, and especially for furniture ; sandalwood, a 
wood well suited for engraving and carving, and largely 
transported to China and Arabia; iron wood, and many 
others. Padouk, which is found in considerable quantities 
and of large dimensions in the Andaman Islands, has of 
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all the Indian timbers, except teak, probably the most 
promising immediate future. It is of dark brown _ 
and yields the best wood for ordnance purposes a” 
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carriage building, and is sure to rival mahogany for 
cabinet work. The timber is stronger than teak in every 
direction, more durable, handsomer, does not warp in 
seasoning, and weighs but little more than teak. Other 
exhibits are bamboos, oils, resins, &e., the latter obtained 
from pines. The whole exhibit is very fully described in 
a catalogue issued from the office of the Inspector- 
General of Forests to the Government of India. A 

Japan has a very thorough and well-arranged collection 
of native woods and wood products. The exhibit is 
<arrounded by bamboo screens, and consists in great part 
of bamboos of yellow. red, brown, green, and other 
colours. ‘These bamboos are shown made up into a variety 
of articles, including very artistic baskets, ropes, tub 
hoops, ke. The woods shown are unpolished, and have 
long descriptive notices, giving all information about the 
woods. They are exhibited in several ways, the most 
unique of which is the following :—Two boards, radial or 
quarter sections and tangential sections respectively, 
form a triangular frame on which are mounted a series of 
transverse sections of the wood taken at increasing 
heights of the trunk, and placed one above the other so as 
to form a triangle, at the apex of which is a twig of the 
same tree. 

The most important Japanese woods are shown in large 
planks. Hinoki is a yellow red, resinous, hard, straight- 
grained, and durable timber, the best of all the Japan 
conifers. It is very extensively used for the best 
puildings, ships, bridges, railway ties, &c. 

Sugi, another conifer—Cryptomeria Japonica—is the 
most widely used wood in Japan. It is reddish, straight- 
erained, soft, light, easily worked, and used for common 
building, masts, bridges, tubs, and shingles; its bark is a 
common roofing material. 

Akagashi is a hard, elastic, red-brown oak, used for 
wheels, oars, and agricultural implements. 

The ornamental woods are mounted on a wooden screen; 
the most noticeable are Keyaki, a mottled elm, largely 
used in building; Araragi, a red conifer; Kusu, the 
camphor wood, a light brown laurel; all with very curious 
and beautiful markings. Besides these there are numerous 
drawings showing the methods of manufacture of woody 
products, such as charcoal, pitch, resin, oils, &c., samples 
of which are shown. 

Europe is represented by three poor exhibits. France 
shows baskets and osierware, veneers, wood extracts, a 
series of pine cones, fibre goods, and other miscellaneous 
articles. Germany, at present, only exhibits a few casks 
and barrels; the exhibit is said to be incomplete. Russia 
has on view some mats and ropes of lime tree bark, panels 
of pressed leaves, barks showing insect ravages, a number 
of pine sections showing the difference in growth in 
drained and undrained ground, some of the common 
woods—unnamed—and models of wooden rafts for con- 
veying pitch and tupentine barrels. The whole is the 
exhibit of the School of Forestry at St. Petersburg. 

The finest of the foreign exhibits is that of New South 
Wales. This country has shown very great enterprise in 
all her exhibits, and displays fully her great natural 
resources in the Agricultural, Mining, and Horticultural 
Buildings, as well as in the Forestry Building. The 
collection is obtained in great pait from the Technological 
Musenm and the Forestry Department at Sydney, and 
consists cf logs and sections of trees, worked timber, 
ornamental woods, barks, gums, seeds, photographs, &ce. 
The characteristic of Australian timber is the large 
number of hard woods—Eucalypti—which are in common 
use. There are no fewer than twenty-five species, known 
under a variety of common names, and all very heavy, 
growing as a rule to a height of about 100ft. They 
include forest and bastard mahogany, iron bark, wooly 
butt, stringy bark, tallow wood, black butt, box, spotted 
gum, blue gum, red gum, and mountain ash. 

The mahoganies are strong and durable red woods, used 
for beams, rafters, and felloes of wheels. Iron bark is 
very extensively used for poles, shafts of carriages, hubs 
and spokes of wheels, and railway sleepers. It is dark 
red in colour, extremely hard, heavy, tough, and durable. 
It is largely used for girders in building, and preferred to 
iron, as it burns with great difficulty. It is worth 18s. 
per 100ft. in long lengths. Wooly butt is a similar wood, 
much used for wheelwrights’ work, fencing, and house 
building. Stringy bark is an excellent wood for house 
carpentry, flooring, and fencing. Tallow wood is of a 
light yellow colour, and used for railway carriages and 
flooring. Black butt grows to enormous size, one tree of 
which a photograph is shown being 280ft. high and 59ft. 
in circumference. It is excellent for house carpentry, 
shipbuilding, or any purpose where strength and 
durability are required. Spotted gum is so named from 
the appearance of its bark, and is very plentiful. It is 
strong, close grained, elastic, and durable; used for ship- 
building, girders, cask staves, cart shafts, shingles, and 
buildings, Blue gum is a splendid wood, strong, durable, 
and in good repute for building, as it does not readily 
take fire, and is one of the straightest grained and most 
easily worked of the Eucalyptus timbers. It is used very 
extensively. Mountain ash is a tough, durable, elastic, 
and free splitting timber used for poles, shafts, palings, 
rails, &c. In general, summing up the Eucalypti, it 
may be said that they are used chiefly for flooring, joists, 
and general building. They will fetch about 12s. 6d. per 
100ft. Their strengths and weights are given in the 
table at the end of the article. 

Next to the Eucalypti, the most important woods are the 
red cedar and rosewood. . The red cedar is a very valuable 
dark red, and often beautifully marked wood, light and 
durable, and valued for furniture and all kinds of house 
fittings; it costs from 25s. to 30s. per hundred. Rosewood 
's similarly used, and of about equal value, and it is dis- 
tinguished from the cedar by its intricate markings and 
tose scent. Other very beautiful woods for interior work 
are fingal, forest oak, honeysuckle, sycamore, black bean, 
and read bean. The barks commonly used in tanning are 
exhibited, and include hickory bark with 28 per cent. of 
tannic acid, and wattle bark with 35 percent. The recent 
tests by Professor Warren, of Sydney University, give 





the following as the strengths of New South Wales 

timber :— 

Tensile 

strength. 
Breaking load Breaking load 

in lbs. per s8q.in. in lbs.per sq.in. 


Comrressive 
Specific gravity of strergth. 


Name. 
in feasoned wood. 


Iron bark ... ... ... 1:16 ... 10,000 20,000 
Tallow wood ae? 123 =... «=: 9,000 =~... 15,000 
Black butt ... 1:06 8,500 .. 21,000 
Spotted gum 0°96 9,000 ... 18,000 
Red gum : 111 8,000 ... 16,000 
Wooly butt... ... 1:02 8,000 20,000 
Forest mahozany 1:14 7,000 26,000 
Mountain ash 0-89 7,600 20,000 
Stringy bark 1°04 8,000 18,000 
MN spp ag 116 10,000 21,000 
Rosewood ... ... ... “8-118 6,000 17,000 
Black bean ... 0°92 6,000 9,000 
Redcedar ..._... 0°45 2,800 a 

Australian teak ... 10 6,500... 25,000 








THE BRITISH ASSOCIATION. 

Tue work of the British Association at Nottingham com- 
menced on Wednesday. The weather is so fine that excur- 
sions will be popular and satisfactory, and there is every 
reason to think that the meeting will be a success. About 
1600 tickets were sold on Wednesday. The first work was the 
meeting of the General Committee, at which Mr. Archibald 
Geikie, the retiring president, took the Chair. There were 
also present the secretaries, Sir Douglas Galton, Mr. G. 
Griffith, Mr. Vernon Harcourt, Professor A. W. Riicker, the 
Treasurer, Sir F. Bramwell, the Rev. Professor Bonney, Pro- 
fessor FE. Garson, Professor Reinold, and others. 

Sir Douglas Galton read the report of the Council for the 
year 1892-93, as follows:— The Council have received 
reports from the general treasurer during the past year, and 
his account from July 1st, 1892, to June 30th, 1893, which 
has been audited, will be presented to the general committee. 
Invitations to hold the annual meeting of the Association at 
Bournemouth or Ipswich in 1895 have been received, and will 
be brought before the general committee on Monday; com- 
munications in reference to future meetings of the Association 
have been received from Liverpooland Toronto. The Council 
have been informed that Mr. Arthur P. Johnson, one of the 
local secretaries, having accepted an official appointment in 
London, was obliged to resign his office, and that Mr. Arthur 
Williams has allowed himself to be nominated secretary in 
his place. The Council have elected the following foreign 
men of science, who attended the meeting at Edinburgh, 
corresponding members :—Dr. Svante Arrhenius, Stockholm ; 
Professor Marcel Bertrand, Paris; Professor F. Elfving, 
Helsingfors; Professor Léo Errera, Brussels; Professor G. 
Fritsch, Berlin; Mr. D. C. Gilman, Baltimore; Dr. C. E. 
Guillaume, Sevres; Professor Rosenthal, Erlangen; Dr. 
Maurits Snellen, Utrecht. 

Resolutions referred to the Council for consideration and 
action if desirable :—(a) That the Council be requested to 
draw the attention of the Local Government Board to the 
desirability of the publication of the ‘‘ Report on the Exami- 
nation into Deviations from the Normal amongst 50,000 
children in various schools,”” which has been presented to that 
Board by the British Medical Asscciation, The Council 
resolved that a letter should be addressed to the President of 
the Local Government Board in the sense of this resolution :-— 

“To the Right Hon. Henry Fowler, M.P., President of the Local 

Government Board. 

*Sir,—The Anthropological and Biological Sections of the British 
Association for the Advancement of Science at their last meeting 
had brought before them the question of the deviation from the 
normal in children in elementary schools,in connection with a report 
drawn up by a committee of the International Congress of Hygiene 
and Demography. It is understood that this report has been 
presented to your honourable Board by the British Medical Asso- 
ciation. The British Association for the Advancement of Science, 
having regard to the importance of the question from a physio- 
logical point of view, as bearing upon the health of the community, 
passed a resolution requesting the Council of the Association to 
urge upon your honourable Board the importance of publishing the 
report above referred to, and the Association appointed a committee 
of their body to continue the further collection of statistics on the 
subject. 

‘*T am therefore instructed by the Council to submit this recom- 
mendation, and to urge upon your honourable Board the import- 
ance of the publication of this report. 

‘*] have the honour to be, Sir, your most obedient servant, 

** ARCH. GEIKIE, President.” 

The following reply was received on January 29th :— 

** Local Government Board, Whitehall, 8. W., 
“January 28th, 1893. 

‘* Sir,—I am directed by the Local Government Board to acknow- 
ledge the receipt of your letter of the 19th ult., in which, on 
behalf of the Council of the British Association for the Advance- 
ment of Science, you urge upon the Board the importance of 
publishing the report made on behalf of the British Medical 
Association by Dr. F. Warner on the physical and mental condition 
of 50,000 school children, and to state that, while the Board fully 
recognise the value of the report in question, they do not consider 
that they can undertake its publication. 

“*T am, Sir, your obedient servant, 
‘““Wm. E. KNOLLys, Assistant-Secretary.” 

(b) That the Council be requested to draw the attention of 
her Majesty’s Government to the anthropometric method for 
the measurement of criminals, which is successfully in opera- 
tionin France, Austria, and other Continental countries, and 
which has been found effective in the identification of 
habitual criminals, and consequently in the prevention and 
repression of crime. Council resolved that :—‘‘ Considering 
the recognised need of a better system of identification than 
is now in use in the United Kingdom and its dependencies, 
whether for detecting deserters who apply for re-enlistment, 
or old offenders among those who are accused of crime, or for 
the prevention of personation, more especially among the 
illiterate, the Council of the British Association express their 
opinion that the anthropometric methods in use in France 
and elsewhere deserve serious inquiry as to their efficiency, 
the cost of their maintenance, their general utility, and the 
propriety of introducing them, or any modification of them, 
into the Criminal Department of the Home-office, into 
the recruiting departments of the army and navy, or into 
Indian and colonial administration.” Copies of this resolu- 
tion, and the following letter signed by the president of the 
Association, were sent to the Secretaries of State for the 
Home Department, Army, Navy, India, and the Colonies :— 


** June, 1893, 

“ The Council of the British Association for the Advancement of 
Science having had under consideration the question of the best 
means for the identification of criminals, I am desired to lay before 
you the enclosed report on this subject which the Council have 
adopted, Good evidence has beensubmitted to them that anthro- 


pometric methods—that is to say, the classification of measure- 
ments of bodily marks and of finger prints—afford a ready and 
inexpensive method of identification, and the progress made abroad 
in organising these methods justifies the hope that the subject may 
be deemed worthy of serious inquiry by the various Government 
departments of this country. 

**It is believed by the Council that the facilities at the command 
of these departments would enable a more correct judgment to be 
formed, both of the real value to the nation of improved means of 
identification and of the efficiency and costs of the methods above 
referred to, than could be obtained through the exertions, however 
zealous, of private persons, 

‘1 therefore venture to hope that you ae | be willing that 
inquiries be instituted in the department over which you preside. 
The Council will be ready to furnish any information at their dis- 
posal which may be desired. , 

“T have the honour to be your obedient servant, 

** ARCH, GEIKIE, President.” 

The Council nominate Dr. J. G. Garson, chairman, Mr. 
G. J. Symons, F.R.S., vice-chairman, and Mr. T. V. Holmes, 
F.G.S., secretary, to the conference of delegates of corre- 
sponding societies, to be held during the meeting at Notting- 
ham. An index to the reports of the Association from 1831 
to 1860 was published in 1864, of which copies are still to be 
obtained. Mr. Griffith has for some time been engaged on 
the arduous task of preparing an index to the reports from 
1861 to 1890. The Council are glad to be able to announce 
that this new index is now in type, and will be on sale at a 
cost of 15s. within a few weeks. It is evident that the 
utility of the annual reports will be much increased, now 
that their contents are made more readily accessible by 
means of a good index. In accordance with the regulations, 
the retiring members of the Council will be:—Sir M. E. 
Grant-Duff, Professor G. F. Fitzgerald, Professor Roberts- 
Austen, Professor Schifer, Professor Schuster. 

The Council recommend the re-election of the other ordinary 
members of the Council, with the addition of the gentlemen 
whose names are distinguished by an asterisk in the follow- 
ing list :—Dr. W. Anderson, F.R.S.; Professor W. E. Ayrton, 
F.R.S.; Sir B. Baker, K.C.M.G., F.R.S.; Sir R. S. Ball, 
F.R.S.; *Professor C. Vernon Boys, F.R.S.; Professor Edge- 
worth ; Sir J. Evans, K.C.B., F.R.S.; Mr. R. T. Glazebrook, 
F.R.S.; Professor A. H. Green, F.R.S.; *Professor Victor 
Horsley, F.R.S.; Professor G. D. Liveing, F.R.S.; Professor 
Oliver J. Lodge, F.R.S.; *Mr. Clements R. Markham, C.B., 
F.R.S.; Professor R. Meldola, F.R.S.; Mr. W. H. Preece, 
F.R.S.; Professor W. Ramsay, F.R.S.; Professor A. W. 
Reinold, F.R.S.; *Professor J. Emerson Reynolds, M.D., 
F.R.S.; Professor H. Sidgwick; Mr. G. J. Symons, F.R.S, ; 
*Professor J. J. Thomson, F.R.S.; Professor W. C. Unwin, 
F.R.S.; Professor Marshall Ward, F.R.S.; Mr. W. Whitaker, 
F.R.S.; Dr. H. Woodward, F.R.S. 

The report was unanimously adopted. 

Professor Riicker then presented the general treasurer’s 
account. He observed that for the first time the Association 
had £62 odd to the good, whereas in the last two years they 
had been £1200 to the bad—a result which was satisfactory 
as far as it went. But there was still great need for economy. 
He could not refrain from a remonstrance on the cost of the 
printing, which was unnecessarily increased by the number 
of corrections made in proofs by the authors of papers. In 
one paper alone the amount thus spent was £25. The 
account was unanimously approved. 

After the transaction of some formal business, the Rev. 
Professor Bonney moved a vote of thanks to the retiring 
President, who, in his admirable address last year, marked 
by a consummate mastery of language, had, if possible, more 
than realised all the expectations which had been formed. 
It was a great privilege for him as a geologist to move this 
resolution, and he was sure they would all agree that the 
Association had never had a better President for courtesy and 
fairness in the chair, and for the thorough and strenuous dis- 
charge of his duties both in London and at the annual meeting. 

Dr. Gladstone, as one of the oldest of the retiring Presi- 
dent’s friends, had great pleasure in seconding the motion, 
which was unanimously carried. 

Sir A. Geikie, in response, said it was one of the greatest 
honours, as well as a great pleasure, to fill the chair of the 
Association, and to acknowledge, as he most gratefully did, 
the kind terms in which his old friend Professor Bonney, and 
his still older friend Dr. Gladstone, whom he regarded as one 
of his earliest teachers in science, had spoken of him. 

The meeting adjourned until September 18th. 

In the evening the Albert Hall was well filled. On the 
platform were Dr. J. S. Burdon-Sanderson (the president), 
Sir Archibald Geikie (the retiring president), Sir Henry 
Roscoe, Sir William Flower, Sir John Evans, Sir Charles 
Fremantle, Sir Frederick Bramwell, Professor Emerson 
Reynolds, Professor Bonney, Professor Riicker, Professor 
Dixon, Professor Sayce, and Mr. Griffiths (secretary), besides 
the mayor and other residents. 

Sir Archibald Geikie said :—Ladies and Gentlemen,—The 
last duty which your President for the year has to perform is 
to vacate the chair and formally to introduce the new Presi- 
dent. Allow me to thank you forthe high honour of occupy- 
ing the chair of the British Association, and at the same 
time to express the satisfaction with which I learn that the 
affairs of the British Association are in as satisfactory a con- 
dition as that in which I found them. The introduction of 
my successor is only a matter of form. His name is familiar 
to all of you, and he is esteemed all over the world as one of 
the great leaders of biological science —a great leader as well 
as a great investigator. He will speak to you with the 
authority of an acknowledged master of science. I have 
therefore great pleasure in introducing my successor in the 
chair, the Oxford professor, Dr. Burdon Sanderson. 

Dr. Sanderson then delivered his address, which being 
wholly devoted to biology, is outside the province of THE 
ENGINEER. It was received with much favour by a large audi- 
ence, and is specially noteworthy for the way in which Dr. San- 
derson counsels caution in accepting new theories as final. 








Mont Bianc.—M. Janssen telegraphs from the new observatory 
on the top of Mont Blanc the following interesting information to 
M. Bischoffsheim :—‘‘The observatory has been erected. The 
great work is ended. There now remain to be completed only the 
interior arrangements. It is a success in which everybody did not 
believe, and which is due to the enthusiasm of our courageous 
workmen, several of whom remained for twenty days without com- 
ing down, and also to the extraordinarily favourable weather in 
August. The windlasses adapted for use on the snow, which I put 
in their hands, worked admirably and greatly contributed to the 
success and relieved the workmen. I made much use of them in 
my ascent. It was curious and extraordinary to see the materials 
set in motion by these machines scaling the icy slopes of the ridge. 
I hope the observatory may be utilised for certain observations this 
autumn. We have had no really serious accident to deplore, 





which is very satisfactory. I again thank my fellow-workers, 
among whom you have a great place,” —Times, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 


“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stanip, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 


*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

W. C. G.—There is no such book. Of course you will find general principles 
dealt with by Zeuner, 

NorRTHAMPTON.—You can get what you want from at least a dozen Birming- 


ham firma, such as the Patent Bolt and Nut Company, Smethwick, or the 
Phonix Bolt and Nut Company, Handsiorth, 

G. P. (Cheetham).—(1) Specisications and rates can be obtained from the 
Curator, Governinent Central Book Depot, Bombay ; price ten rupees. (2) 
Not obtainable by the general public: we could get you one. (8) Yes. 


(4) Yer, if the section is to be assumed homogeneous. (5) Yes. 

T. M. (Southampton).—A mathematical proof that a certain propeller must 
be better than any other is of no value whatever. In point of fact there is 
no such thing asa universal propeller of maximum efficiency. For every 
ship there is a propeller which is better than any other. The ship and the 
propeller are tico portions of the same machine, and cannot be dealt with 
apart. 

Erratum.—Jn “Late Additions to the French Navy,” third column, page 
24, tenth line from end of article, ‘ protective deck 6in, thick” should be 
* protective deck ‘Gin, thick.” 


THE LOCOMOTIVE QUESTION IN NEW SOUTH WALES. 
(To the Editor of The Engineer.) 

Sir,—Having just read over my letter in Tae ENoIneer of August 18th, 
I see you have made me mention Albany as the border station between 
New South Wales and Victoria Albury it should have been, Albany 
being a railway terminus in Western Australia. 

Constitutional Club, London, 

September 6th. 


Percy CaLpEcorr. 


A PUMPING PUZZLE. 

(To the Editor of The Engineer.) 
Sir,—Can any reader help to solve the following puzzle. I have a 
windmill 16ft. in diameter, maximum revolutions twenty-five per 
minute. It works a pump 8in. diameter and 6in. stroke, which forces 
water through a guivenisel pipe 1}in. diameter to a reservoir 90ft. above 
the level of the pump and 2200ft. distant. The pipes are all proved to 
200 1b. on the square inch, but they are constantly splitting. The pump 
is fitted with an air vessel, so that I cannot think ram action has any- 

thing to do with the matter. W.LT 
London, September 14th. acta 
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DEATH. 
On the 10th September, at Orchard House, Sunbury -on- Thames, 
Tuomas WILLIAM KENNARD, C.E., second son of the late R. W. Kennard, 
Esq., M.P., aged 68. 
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CONTRACTORS AND THE ADMIRALTY. 


Ir has often been stated that the relations of the 
Admiralty with private firms or public companies who 
build war ships for the nation, are admirably harmonious. 
There is some reason to believe that even as regards the 
past the statement is somewhat in advance of the fact. 
It is certain that as regards the present it has no appli- 
cation whatever. Three very important firms, indeed— 
namely, Napier’s, Earle’s Shipbuilding Company, and the 
Thames Ironworks Company—which have recently carried 
out Admiralty contracts to completion, complain very 
earnestly and persistently of the treatment which they 
have received ; and it is to be hoped that, before the dis- 
cussion on the Estimates is concluded, something may be 
said on the subject in the House of Commons. It is 
asserted that the troubles to which we shall refer more 
in detail in a moment, are comparatively of recent origin. 
To understand what this implies, it is necessary to go 
back a little way in the history of Admiralty policy. 

In the old three-decker days one ship was so much like 
another in all essentials, that there was little room for 
change or alteration during the progress of construction. 
When the iron ship, propelled by steam, did away with 
‘*the wooden walls of Old England” for ever, inventors 
of all kinds—engineers, shipbuilders, and artillerists—dis- 
covered that he: Majesty’s dockyards were happy hunt- 
ing grounds. No matter what the original design of a 
ship was, it underwent modification and change. Everyone 
who had anything to do with the ship insisted on having 
his own notions carried out regardless of everyone else, 
and thus it has happened that a ship has actually drawn 
2ft. more than her calculated draught at the outset, simply 
because of the atrocious way in which she was overloaded. 
Nor was this all. The perpetual changes made involved 
great delay and enormous outlay, while naval con- 
structors were disgusted, becanse, no matter what trouble 
was taken by them to produce an efficient ship, some- 
thing totally different ultimately went to sea. ‘The evil 
at last reached such a pitch that a determined effort was 
made to stop it, and with considerable success and no 
small benefit to the Navy and the taxpayer. But abuses 
are hard to kill outright, and it seems that the demon of 
vacillation and uncertainty has again been at work. The 
consequences are that contractors make, as we have 
said, very serious complaints. These refer especially to 
certain first-class cruisers of the Grafton type, and so far 
as we can see, the complaints have taken such a precise and 
complete form that we find it difficult to believe that 
they are even exaggerated, much less unwarranted. Put 
into a nutshell, they amount to this:—A firm tenders 
for the construction of a ship on a specification prepared 
by the Admiralty. The tender is accepted and the work 
is begun. The contractors then find that the Admiralty 
does not know its own mind, and is quite uncertain as to 
how important details are to be carried out ; change after 
change is made, addition after addition, according to the 
suggestions first made by one dockyard and then by 
another—as, for example, twenty-four 6-pounder guns 
instead of twelve—and the contractor finds himself 
compelled to pay for these alterations. If, however, 
he succeeds in getting some of them ranked as 
‘‘extras,” he finds that the Admiralty are prepared 
to allow him only about fifty per cent. of the sum he 
has actually expended. It would occupy more space 
than we can devote to the subject to give many 
examples of the methods of the Admiralty. One or two 
will suffice. The specification is in all cases very general 
in its style, and depends largely on drawings for its 
comprehension. The contractors, it is understood, will 
be supplied by the Admiralty with drawings and sketches, 
and it can be readily understood that without these in a 
somewhat complete form it is impossible for the con- 
tractors to proceed satisfactorily. But the drawings and 
sketches promised at an early date are only received after 
months of delay, and then they are incomplete. But 
this is not all. It will happen that the Admiralty have 
in progress in the dockyards at Chatham, Pembroke, 
or Portsmouth, ships similar in their essentials to 
those being built by contract, yet there are differences 
between all the Government-built ships. Each dockyard 
contributes drawings to the contractor which are dis- 
similar, and the wretched contractor is supposed to 
harmonise these in his own drawing-office; and, as arule, 
the most elaborate and expensive fittings to be found in 
the Government drawings are those which the contractor 
must put in. We need not stop to point out what the 
effect of such methods as these must have on the con- 
tractor. But finality is not reached when the contractor 
has made his drawings. On the contrary, the various 
inspectors may and do order changes without number. 
Of course the object of the officials is to obtain 
the best possible ship; but this is no excuse for 
proceeding in the worst possible way to obtain it. In 
truth, the Admiralty dockyards appear to build their own 
ships very largely from sketches, and to modify import- 
ant details of construction as the work proceeds. This 
is an excessively costly practice, and we do not wonder 
that contractors complain if they are asked to pursue a 
system which is opposed to all sound commercial theory. 
One firm, for example, received bundles of sketches of 
torpedo boat fittings, boats, the sick bay, &c., got outa 
yard set of drawings from these sketches, ordered all 
materials, and commenced the work. In a little time 
instructions arrived from the Admiralty to stop, be- 
cause different arrangements had been adopted in 





another vessel, to which that of the cohtractors must 





conform. Then ensued a delay, not of weeks, but of 
months, before a new set of sketches could be extracted 
from the Admiralty. Then all the material had to be 
ordered afresh; and when it is considered that each of 
the arrangements we have named requires from seven to 
ten sketches and a specification, the worry, expense, and 
delay incurred may be imagined. Of course the only 
conclusion at which we can arrive is, that the original 
designs had not been worked out in detail at the 
Admiralty, and that every dockyard foreman was expected 
to fill in the blanks. 

It may be urged that the contractors sign the specifi- 
cations with their eyes open, and that they know what to 
expect. But the covering clause is exceedingly vague. 
It runs thus: ‘‘ The ship is to be built and completed in 
her hull, engines, and fittings in all respects, except where 
otherwise stated, ready for service, by and at the expense 
of the contractors, and this specification is to be under- 
stood to cover all fittings and items of work which are 
necessary to the completion of the vessel for sea.” And 
in almost every page we find that such and such a thing 
is ‘to be in general accordance with the practice of her 
Majesty’s service.” For a great many years the leading 
firms have found such clauses intelligently interpreted; 
but as regards the cruisers to which we have referred a 
different practice has been adopted apparently without 
warrant; and in seeking to ascertain the cause of the 
change, we soon come upon the fact that, instead of the 
ship having to pass the survey of a single officer, or even 
of a committee working together, she has to pass the 
surveys of a number of officials acting independently, 
and often without the least regard for the wishes or 
instructions of the other surveyors. For instance, 
an overseer is appointed with, as a rule, five or six 
assistants under him; and very often when work 
has been carried out in accordance with the assistant’s 
ideas, the chief will object, and the work has to be all 
done over again, and the contractor is put to a most 
irritating and useless expense. But this is only the 
beginning of troubles. Since the cruisers in question 
were commenced, in addition to the overseer and his 
assistants there have been appointed a general inspector 
of contracts and a superintending admiral, who have 
each their own views of the way in which work ought to 
be carried out—and often views wholly at variance with 
those of the overseer, whose instructions are in the first 
instance imperative. The power of reference to the 
Controller, in case of dispute, has in these contracts 
become a perfect farce. It is impossible to be continually 
wrangling at the Admiralty. The Controller is invariably 
too busy to receive personal complaints; and so in the 
long run it is quicker to do and undo work, at the request 
of these several officials, than to delay the progress of 
the entire ship by clamouring for redress which is never 
given. In addition to these officers, it is now necessary 
to meet the wishes of various dockyard officials, who are 
sent round from time to time to inspect the work while 
in progress, and after them the Steam Reserve and Naval 
officers. It must not be underst20d that complaint 
is made of these officers individually. Each and all 
endeavours to secure for the country a perfect vessel of 
war. But perfection of this very varied type is only to 
be attained by disregard of expense; and the protest of 
the builder is, that if new and unknown require- 
ments are being constantly introduced into a con- 
tract, they should be regarded as extras and paid for. 
This system is practically novel. Up to a very recent 
period the ship has been handed over to the Steam 
Reserve on the certificate of the overseer. The ship has 
then to be surveyed at the expense of the Admiralty, 
and all defects made good at the contractor’s cost. The 
new system is obviously immensely more costly to the 
contractor and more worrying, and gives in the end no 
better result. 

It is much more easy to point to the existence of an 
administrative abuse than it is to define precisely with 
whom it originates. We do not for a moment fancy that 
the Chief Constructor’s Department at Whitehall is to 
blame. Mr. W. H. White is far too much a man of 
business to introduce methods so defective. Probably 
the desire of the Lords of the Admiralty to get the largest 
possible return for their money lies at the root of the 
whole matter. The inventor is perhaps loose again; the 
drawing offices are shorthanded. A dozen suggestions of 
this kind can be made; but let the answer to this question 
be what it may, we really cannot see why the unfor- 
tunate contractor should be made to pay for these things. 
Forewarned is, of course, forearmed, and such firms as 
the Thames Ironworks Company and Earle’s Shipbuilding 
Company will probably in future take care to protect them- 
selves; buttheresults willbe unsatisfactory totheratepayer, 
and the ships will be none the better in the long run. 
We can only hope that the bringing of the facts promi- 
nently before the public may enlighten the Board of 
Admiralty, and induce them to adopt a better system of 
working with contractors. 


THE COAL WAR. 

THE position in the Midland coalfields of England 
supplies a deplorable instance of human folly. The 
united efforts of a large force of police and military are 
barely able to prevent thousands of men, infuriated by 
hunger and privation, from destroying villages, robbing 
shops, wrecking trains, and beating even to death men 
who do them no wrong. To assume that any other expla- 
nation save this is needed to account for the scenes of 
brutal violence which have disgraced large districts within 
the last fortnight, is to attribute to the miners concerned 
a foolishness that seems to us to be all but inconceiv- 
able. The object the strikers have in view is to prevent 
the reduction of wages by nominally 25 per cent. But the 
destruction of property can in no conceivable way 
conduce to this end. The men must be aware that 
although the law may be tardy, it is on the whole tolerably 
sure; and that in the end violence will be entirely 
repressed and order maintained, even if necessary at the 
point of the bayonet. 
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The case as it stands is exceedingly simple. The 
strikers maintain that they will neither work themselves 
nor allow anyone else to work. Butif we grant that they 
might be entirely successful, and that they could close all 
the collieries in the Midlands, how would that help them? 
The miners in Wales have returned to work. In Durham 
the colliers have refused to have anything to do with a 
strike. If the Midland collieries were closed for good 
to-morrow many thousands of men would be left without 
means of existence. Emigration to other districts would 
do them no good; they would either find every post 
filled or the influx of the new workers would pull down 
wages once more. The notion, on the other hand, that 
they can by violence terrify the coalowners into paying 
more wages than the state of the market will justify is 
utterly futile. That scheme would have about as much 
chance of success as the operations of a syndicate of 
footpads formed to exploit Blackheath. It cannot be but 
that the colliers know this, and the excuse for their 
criminal violence lies, as we have said, in the desperation 
produced by hunger and privation. We pity the colliers 
while we deplore their stupidity. Concerning the Union 
leaders we prefer to say nothing ; let us hope that they 
have lost control over the men. They have sown the 
wind and reaped the whiclwind. 

For the strike there can be but one end—utter and 
disastrous failure. The losses of the men are tre- 
mendous, and they cannot fail to be augmented. But 
this is not all. Steel and iron workers, the men em- 
ployed in half-a-dozen trades depending on coal for their 
existence—and what trade does not?—are suffering 
heavily through no fault of their own. But the present 
distress is not all. The future has to be thought of. 
One of the most disheartening features of the whole 
movement is the fact that the closing of ironworks and 
factories has had little or no effect in raising prices. 
Purchasers have with much equanimity accepted the situa- 
tion and done without goods. If the demand for iron had 
been at all ardent, who can doubt that blast furnaces would 
have been kept going, even if very high prices had to be pai 
for coal, as happened in 1873? The rise in fuel value 
would have been so great that the demands of the miners 
would have been conceded. That has occurred, not once 
or twice, but many times before. But now there is no 
demand for iron that can justify the payment of a higher 
price for coal, so the furnaces are put out or damped 
down. Nor is it to be supposed that the lack of demand 
is peculiar to Great Britain. Our readers have only to 
turn to the weekly letter of our German correspondent 
to learn in what condition the continental iron trade is. 
In the United States it is still worse—the furnaces are 
out of blast, the rail mills are closed, factories are 
working short time or not at all, and probably for the 
first time in the history of the country, emigration 
is taking place, skilled labour returning to Europe 
in search of a living. The truth is, that production 
has overtaken and outstripped demand; and until stocks 
have been used up, or the world’s population has suffi- 
ciently increased to augment demand largely, there will 
be none of that keen desire to buy which is the essential 
attribute of commercial prosperity. In any case, trade 
would have been bad next winter—a winter close upon 
us—but the coal strikes will intensify every evil. How 
is it that men will not learn from history that strikes on 
a falling market invariably fail? Can it be that the 
Union leaders have not mastered this elementary truth ? 
After all has been said that can be said about the strike, 
we perforce come back to that feature of it which dwarfs 
all its other characteristics. Prominent before every- 
thing is its overwhelming folly. To start it was foolish- 
ness; to carry it on after the first fortnight was absurd ; 
but to resort to violence was the crowning blunder of a 
monument—nay, a mountain—of human folly. The 
moment the colliers began to wreck property they ruined 
their cause in the eyes of all sane, disinterested men. 
Much of the violence has been directed not against 
colliery owners, but against fellow-labourers who ventured 
to assert their own independence. By a policy of terror- 
ism they succeeded, indeed, in preventing coal already 
paid for by the owners from being sold, and they stopped 
the working of certain collieries; but they must be aware 
that in no civilised country would a body of workmen, 
however large, be permitted to maintain a reign of terror. 
The principles of law and order are bound to be upheld, 
and must be upheld at all costs; and so the end will 
come. We have but to turn to Durham to know what 
that end will be. 

Meanwhile, let us hope that the Government will act 
with decision and without vacillation. The greatest 
mercy that can be bestowed on the strikers lies in 
stamping out all attempts at violence. That men should 
be shot down is a dreadful and deplorable thing ; but all 
past experience of riots shows that nothing so adds to 
the ultimate loss of life as lack of resolution on the part 
of the authorities at the outset. Police and soldiers 
should be provided, not by handsful, but in such numbers 
as will suffice to convince the most audacious that a riot 
is impossible. When a dozen men have to contend 
against a thousand the dozen are tolerably certain to 
resort to their fire-arms. In the long run the best policy 
will be found to consist in providing forces strong enough 
to quell disturbances without the necessity for using 
force. 


THE SYSTEM OF AWARDS AT CHICAGO, 


Aone other novelties at tre World’s Fair at Chicago 
is the system on which awards are given. In this, as in 
other things, innovation has been made on the established 
custom. Nothing perhaps about the Exhibition has been 
more sharply criticised. If the scheme is ultimately 
successful, the success will be the result of a great 
display of common sense by the judges and com- 
mittee. So serious were the differences produced by the 


proposals of the United States Administration, that 
France withdrew permanently from all competition for 
award, while other nations adopted an attitude that 





eventually brought about such modification of the con- | 


ditions as enabled a basis of action to be agreed upon, 
although before any serious work was done the Belgian 
representatives had followed the example of those of 
France. The value of exhibitions in some measure 
naturally depends on the credit to be attached to the 
medals and awards given. It is therefore desirable that 
the question at issue, and the final shape in which the 
work of judging was done, should be understood by the 
public. With the desire to achieve more than had been 
done in previous exhibitions, the United States Adminis- 
trators, represented in the person of the chairman of the 
Executive Committee on Awards, Mr. Thacher, pro- 
posed that the judges’ decisions should take the definite 
shape of a written report specifying the points in which 
excellence was recognised, or, on the other hand, 
was found wanting, and that such report should event- 
ually be printed, so as to form a kind of account of 
progress achieved in each department of art and manu- 
facture. A due sense of what was to be expected from 
collective bodies in the way of speed probably prompted 
the proposal that, seeing that each exhibit would be 
taken on its own merits, it should be examined by a single 
judge, who should frame an independent report, and 
consequently an impression was produced that the judge, 
to use a homely expression, should settle the matter 
off his own bat. The printed directions do not bear out 
this view ; it was, however, generally accepted at first, and 
without being able to specify in detail quite how the matter 
was intended to be worked out, it may be seen that 
serious objections might be made to this view of what 
was intended. First of all exhibitors might well wonder 
into whose hands they might fall. The judges’ numbers 
amounted to hundreds. An exhibitor trembled at being 
absolutely left in the hands of any one of these who 
might happen to have his exhibit given to him, especially 
as in previous exhibitions it had been the practice that 
the judge of each nation acted rather as an advocate 
where his own countrymen’s work was concerned, and 
therefore would not be a person deputed to report on the 
exhibits of his fellow-countrymen. To blindly commit 
his case to whatever foreign judge might present himself 
seemed a dreadful risk to an exhibitor. On the other hand, 
the judges might object to being degraded from their proper 
independent position to that of a sort of skilled examiner 
acting under the orders of the Administration, with no 
choice as to the task to be undertaken; while if the very 
desire to possess the power to assign the work to each judge 
suggested was not prompted by some interested motive, 
it, at all events, might open the way to abuse. Further, 
judges complained that they would be called upon to per- 
form an unusual and most invidious task in writing down 
the reasons for their recommendation. In the case of an 
art critic it was specially objected that the grounds on 
which work, such as a picture or statue, was to be com- 
mended, would be difficult to express adequately in words. 
Eventually, after much discussion and considerable fric- 
tion, and not till after considerable efforts had been made 
both on the part of the United States Administration, and 
by the English and other representatives, a via media was 
found, and we have no hesitation in saying that for a great 
part of the work it appears to have much to recommend it, 
while v;e can hardly detect any feature in which it 
differs from the printed instructions. In fact, we hold that 
Mr. Thacher had an excellent object in view, although 
he may not have adopted the best method of introducing 
it. By a“ great part of the work” we mean the judging of 
the principal exhibits in the manufacturing departments, 
excluding the art buildings. The system, when carried 


out fully, was as follows:—A judge received from the | 


Administration Office the papers or cards belonging to 
certain exhibits in the section in which he was registered 
as having special knowledge. The exhibits might belong 
to any nation except that of the judge. The exhibitor 
received such notice as would enable him to be repre- 
sented in the way he thought best, either in his own 
person or that of any agent, and the judge belonging to 
his own nation attended in order to watch the case, not 
only during the examination made, but also subsequently 
in committee, where of course the exhibitor could not 
follow it. The examining judge then wrote his report 
and signed it, and at the next committee meeting laid it 
before the other judges, and especially before the 
exhibitor’s fellow-countryman. If there was no reason 
to object, the chairman countersigned it, and it was 
approved so far as the judges were concerned. After this 
the matter passed into the hands of the Executive Com- 
mittee on Awards, to whom an appeal might be made; 
but clearly it would be desirable that a decision should 
there only be upset on strong grounds. An exhibitor 
would surely wish to be dealt with in a decision which 
was expressed in words, and subsequently printed and 
published, and that with the examining judge’s name 
appended. It is true that much depended on this one 
man, but, from our point of view, that is to be preferred 
to the vague decision of a committee in which what is 
everybody’s business may become in a measure nobody’s; 
where modest merit may almost escape recognition for 
want of some one taking the initiative, and where finally 
no one is called upon to shape the grounds of their deci- 
sion definitely. 

So much for the general method of examination and 
report; we may now deal with it in more detail. Each 
individual exhibit had a ticket and registered number, so 
that if a maker sent in a list comprising twenty separate 
articles, twenty tickets were issued for judgment. Those 
dealing with the same class of work would generally fall 
to the same judge, but in large exhibits more than one 
judge would probably be concernec. Thus in more than 
one case steel makers exhibited war stores and structural 
parts of vessels, so that judges from both the ordnance 
and marine sections were employed, and in some cases it 
was found that the exhibits of one section might be 
divided with advantage between two judges. 

To come now to the actual apportioning of awards. 
Starting as the work did in a et of different depart- 
ments at the same time, and without any opportunity of 
mutual comparison of methods of action, it cannot be 
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doubted that differences in procedure existed Nev 
“age ‘ : » Never. 
theless, we are inclined to think that in most cases the 
were such as common sense would dictate. For exam "Y 
to compare the case of food exhibits with that of m4 ? 
neering, in the latter the proportion of awards to the 
exhibits would rightly be much greater than in the 
former. It is a serious matter to send an engine of any 
kind to a distant exhibition ; it involves great expene 
and would only be undertaken where there was a really 
good prospect of an award. In other words, it is seldom 
that an engine would be sent from England to Chicago 
unless it were a promising and good article. To send . 
small sample of grain or preserved fruit implies no such 
expense, and might readily be undertaken by someone who 
incidentally thought they happened to have a good sample 
without taking much trouble to ascertain what competi. 
tion there might be. We believe, then, that the question 
of the proportion of awards to exhibits may often be 
better decided by common sense than by any rules op 
regulations. The system of dealing with each exhibit 
individually deserves notice. The idea seems to be 
that each article should stand strictly on its individual 
merits, and, as above mentioned, a ticket was issued 
for each one singly, but here again common sense 
compelled modifications to be introduced. Take the 
case of carriages, for example; a maker might exhibit 
several carriages closely resembling one another. Novw, al. 
lowing that he is so excellent a maker that each carriage, if 
it stood alone might deserve an award, it is not reason. 
able to give him, say, six awards for six similar car. 
riages, because it is assumed that a maker can re. 
produce an excellent article if required; indeed, if jt 
stood as a unique article that could not be repro- 
duced, there would be little value in it. The principle of 
multiplication then, here so far comes in that a judge 
would generally give one award for all carriages he 
examined as a series, so long as they were similar, but so 
soon as really fundamental difference appeared, the ques. 
tion would arise as to a second award. Clearly one award 
would not meet all cases. For a totally different article 
deserving an award, and involving a separate branch of 
trade and class of customers, it is right that a maker 
should be able to obtain a separate and distinct award. 
There remains, lastly, a question which has been 
alluded to above, namely, that of who should select 
the judge to examine each exhibit. That he should 
be of different nationality from the exhibitor is the first 
step. It takes away some of the chances of partisanship 
or direct interest, but not all. It was curious to observe 
the tenacity of both the Administration and the judges on 
this question of selection. The former appeared to think 
that a suspicion of unfair selection must attach to the 
judges arranging such matters among themselves, while 
the judges appeared to think that it lay all the other way, 
and that people might suspect that some official in the 
Administration might be tampered with, while a judge 
was above suspicion. Happily, there was no real difii- 
culty in the matter. Generally speaking, the Administra- 
tion officers discussed the question with the judges, and 
settled it in the most open and satisfactory manner. They 
pressed their claim to object to any particular judge if ne- 
cessary, on the ground that in many cases judges had to be 
selected from manufacturers, and that a maker might 
object fairly to a rival examining his exhibit. We know 
of no case, however, in which the objection was actually 
urged. It remains to be seen how the printed report on the 
whole exhibition will eventually turn out. Curious reading 
some of it will be, we think, but we cannot doubt that it 
will have a value peculiar to itself. The conception, we 
think, was a good one, and well worth a trial. If 
successful, the Administration cf the World's Fair must 
be congratulated on having taken a step in advance in 
the work of awards. 
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CARPENTERS VU. JOINERS.—LOCK-OUT ON THE CLYDF. 


Tue state of matters referred to in the article headed 
“‘ Woodwork in Modern Ships—Carpenters rersus Joiners,” in 
our issue for 11th ult., as existing in the Clyde yards between 
the two trades named, far from having improved during the 
interval, has grown worse and worse. Not only in the yards 
yreviously named—viz., Messrs. J. and G. Thomson and 
Messrs. Lobnitz and Co.—but in others since, disputes end- 
ing in strikes have taken place on the question of *‘ demarca- 
tion ” between carpenter work and joiner work. Conferences 
have all along been held amongst the strikers, but with no 
satistactory result, and now a crisis has been arrived at 
through the employers having carried out the threat of a 
general lock-out, which they intimated early this month. On 
Monday, the 11th inst., all the yards embraced in the Em- 
ployers’ Association were closed against joiners and carpenteis 
alike belonging to the trades’ society. The lock-out is in 
effect at the present moment throughout all the associated 
establishments, and will remain in force until an agreement 
has been come to between the disputants, and representations 
made to the employers for a withdrawal of the lock-out notice. 
When this is likely to take place is very uncertain, as both 
sides seem stubbornly set on “ having their rights,” although 
neither party seems capable of specifying precisely and con- 
sistently wherein their “rights” have been invaded. There 
seems to be a “book of demarcation” or list of work in 
existence, which has served nominally to define and 
allocate carpenter work from joiner work, but in the 
case of two trades so closely allied as these are, deviations 
have been made from strict procedure in individual 
cases to suit special circumstances. In order, for example, 
to facilitate general progress in a certain yard, joiners have 
been permitted to do classes of work, during times when the 
carpenters themselves were very busy, which in other circum- 
stances, or at less busy periods, would not have been allowed. 
In this way the lists have been broken in upon and complica- 
tions have ensue¢, becoming more numerous and grievous as 
time has gone on. Itis contended by the carpenters that for 
many years the policy of ship joiners in the Clyde district has 
been one of job-annexation and shipwright extinction by a 
process that has, as was to be expected, brought with it con- 
siderable friction. It is maintained that “the joiners atti- 
tude is influenced principally by joiners—t house joiners,’ it 
is to be presumed—who have come into the trade without 
serving an apprenticeship.” Why the rules of their trade 
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society should _not prevent such a state of things is hard to 
understand. However this may be, to such an extent has 
this process of encroachment on the part of the joiners gone, 
that at a recent, meeting of joint committees in Glasgow a 
representative of the joiners, it is alleged, tabled a work-list, 
which showed the “ appropriation,” or intended appropriation, 
of twelve distinct sections of ‘‘shipwrights’ work”! If all 
this is as represented, then the carpenters would seem to 
have good reason to feel aggrieved. But this is only one side 
of the dispute, and the joiners, in their turn, have cases in- 
numerable to instance of carpenters arbitrarily ‘‘ annexing” 
jobs which, by precedent and by list, were properly theirs. 
The line of demarcation between joiners’ work and_car- 
penters’ work is often very thin and fine indeed, and full 
of lateral vacillations ; the distinctions drawn are subtle and 
intricate, and the whole problem very hard for even the 
harassed employer tofathom and solve. It will help to convey 
an idea of the complicated question at issue if the history 
of the dispute at Clydebank is very briefly recounted. 1t 
arose early in July over the question as to which trade was 
entitled to lay the shade decks on the two large Royal Mail 
poats then undergoing completion in the dock of the builders. 
The deck in question was of light 1Zin. feather-and-groove 
planks, and as steam winches were fixed through it to iron 
beams, and as the ship’s boats, ventilators, and other appur- 
tenances were supported and fixed thereon, the carpenters, 
claiming it as a fundamental portion of the ship’s structure, 
began the work, Thereupon the joiners came out on strike, 
claiming the work as theirs, because, amongst other reasons, 
it was not “plain” work but feather-and-grooved, and 
they had previously laid similar decks up to ljin. thick. 
Owing to the backward state of the joiner work gener- 
ally, and the advanced state of the shipwrights’ work, 
it was Geemed expedient by the firm to withdraw 
the shipwrights from this deck job, and by setting 
the malcontent joiners to execute it, thereby keep 
matters moving in other branches of joiner work. This 
course of action the shipwrights resented, and on July 3rd 
came out on strike, and have remained out since. Had this 
remained the only case of dispute, matters might very well 
have been adjusted ere now. It appears, really, that—Messrs. 
Thomson's arbitrary selection of the joiners apart—in the 
light of the book of demarcation fixed in 1889, and in the 
light perhaps of reason and custom as well, the carpenters 
hed the best of the case. Other disputes of the same sort, 
however, have arisen, and the complications have so thickened 
that it appears now as if nothing short of a review of the 
whole question of demarcation, and a final celiverance 
thereon, will meet the situation. This seems especially true 
since the employers have taken the extreme step—not with- 
out ample patience and warning—of locking out all belonging 
to both trades societies, involving, it is estimated, some 2000 
men. It isa step which may cause employers and employed 
alike present inconvenience and loss; but if it brings about a 
more reasonable spirit amongst these two sections of workmen, 
and a satisfactory termination to the long series of petty and 
exasperating disputes between them, the end will amply 
justify the means. 


THE RUSSIAN MARINE. 


Tur approaching visit of the Russian fleet to Toulon is 
affording an opportunity in France of returning once again 
to a comparison of the combined fleets of France and Russia 
with those of England. Both of the first-named countries 
are making strenuous efforts to reduce the balance of power 
in favour of Great Britain, and with the increasing expendi- 
ture made upon foreign battleships it becomes evident that, 
unless the naval expenditure in this country is proportionately 
maintained, our advantage has a tendency to become less 
effective every year. If the activity at the French dockyards 
during the past few years has been remarkable, it is none the 
less noteworthy that the Russian navy has undergone com- 
plete transformation. According to M. Gerville-Réache, in 
his last report upon the French budget for 1894, the Russian 
navy, Which ten years ago occupied an inferior position to 
that of the other fleets of Europe, has now the same co- 
efficient of power as the navy of France. It will shortly be 
able to mobilise nine squadrons, each of three ironclads and 
a proportionate number of cruisers, torpedo boats, kc. Not 
only has this extraordinary progress been noticeable in the 
number of vessels, but also in the manning of the warships, 
in their armament, and construction. Until a few years ago 
Russia had to depend upon foreign Powers for her vessels 
andarmament. Thanks, however, to the vast improvements 
that have been made to the dockyards, she is now able to 
build the whole of her fleet, and if a few orders stil find their 
way abroad it is only with a view of hastening forward the 
programme of naval re-organisation. Under this programme, 
which was adopted last year, it is intended to increase the 
number of vessels, and to distribute them in the following 
way :—36 first-class vessels, of which 28 will be stationed in 
the Baltic and 8 in the Black Sea; 48 second-class vessels, of 
which 38 are destined for the Baltic and 10 for the Black 
Sea; 88 third-class vessels, of which 49 are for the Baltic, 27 
for the Black Sea, 7 for the Caspian Sea, and 5 will be sta- 
tioned at Viadivostock ; 20 fourth-class vessels, of which 17 
tre for the Baltic and 3 for the Black Sea. So far the Rus- 
slan navy possesses 11 first-class ironclads, all of which 
except 3 are of more than 10,000 tons. The oldest ironclad, 
Peter the Great, was launched in 1872, but the other 10 are 
new. One of them, The Twelve Apostles, has only lately 
been launched, and 5 others are on the stocks. These 
latter are the Lizoi-Veliky, Petropaulosk, Poltava, and Sebas- 
topol in the Baltic, and the Tri-Sviatitclia in the Black Sea. 
There are, as yet, only 4 second-class ironclads which were 
constiucted between the years 1873 and 1882. They range 
between 4000 and 6000 tons. The coast is guarded by 28 
vessels, many of which are armoured gunboats. Five only 
are of modern type :—3 gunboats of 1500 tons, Grenvyastchy, 
Groz; ashtchy, and Otvazvy, constructed in 1890-91-92, and 
4 ves:els of 4126 tons, Admiral-Ortshakof and Admiral Sen- 
javin, tht are stillin thedockyards. The number of cruisers 
havir g a wide range of action constitutes one of the charac- 
teris ic f-atures of the Russian fleet. The Rurik, of 10,923 
tons, wa: the first cruiser of its type constructed, and so suc- 
cessft ] were the trials that two others of the same type were 
Gecided upon. There are also seven other cruisers, ranging 
from the Dmitri-Donskoi, of 5893 tons, up to the Navarin, of 
476 tons. The protected cruisers of the first, second, and 
thind classes are not so numerous. Among them is the 
Fm ra' Kornilof, of 5000 tons, which was constructed in 
f rance, and has a speed of 19 knots; the Rynda, which will 
orm jart of the Mediterranean squadron, and the Vilcay. 
But if the Russian fleet is comparatively weak in cruisers it 


Tosser ses several auxiliary cruisers belonging to two shipping | 


compin':s. This volurteer fleet, while being used for 





commercial purposes in time of peace, is yet readily 
equipped for action in case of war. There will shortly 
be twelve new vessels having a speed of 17 or 18 knots, and 
armed with guns of 25cm. The headquarters of this fleet is 
at Odessa. The Black Sea Shipping Company also possesses 
six vessels specially constructed for offensive tactics in time 
of war. Of torpedo boats the Russian fleet possesses 166, 
and consequently occupies the third rank among European 
Powers in point of number. These vessels have been pur- 
chased in England, France, Germany, and Sweden, and some 
of them are said to attain extraordinary speeds. Apart from 
the Navy a great deal of activity is being shown in the 
strengthening of the coast defences, of which a vast scheme 
of improvement is being carried out. Some very powerful 
armaments are being laid down at Batoum, Poti, Sebastopol, 
and other ports, while in the Baltic a work of great magni- 
tude now under execution is the fortifying of the port of 
Libau. The next step to be taken is to get some sort of foot- 
hold in the Mediterranean. 


SCARCITY OF WATER IN MANCHESTER, 


Mvcu alarm, anxiety, and inconvenience is being felt 
in Manchester owing to the limited quantity of water in 
store—less than half that on June 19th, when the water was 
first turned off at night—and its inferior quality. At the 
meeting of the City Council on the 6th, it was stated that on 
June 19th there was a supply sufficient for forty-nine days. 
When the full supply was resumed on August 9th, there was 
forty-one days’ supply, which on September 6th had fallen to 
twenty-four days, or 49 per cent. of the quantity in store at 
Midsummer. The water received from the taps was very 
inferior in quality, containing an abundance of animal life, 
visible to the naked eye. Though such animal life was not 
noxious, nor perhaps did not in any way affect health, people 
naturally preferred their water free from these organisms. 
The only remedies proposed were to cut off the water at 8 
o’clock p.m., resort to the means adopted some time back, 
and to have the watercourses carefully attended to every day, 
so that every possible danger of pollution should be guarded 
against. There was some difference of opinion on the ques- 
tion. Complaints had been made that the Waterworks 
Committee should not have turned the full supply on again 
in August, and for these complaints there seem fair grounds. 
From June 19th to August 9th, when the supply was cut off 
at 8 p.m., the supply diminished by eight days’ estimated 
consumption, or 16°33 percent. From the resumption of the 
full supply, a period a little over half that of the former, the 
diminution was seventeen days’ estimated consumption, or 
34:7 per cent. The chairman of the Waterworks Committee 
said that the Committee had tables showing for years back 
the rainfall for every month in the year, taking which into 
consideration, he was hopeful that nothing serious would 
happen. On the other hand, it was pointed out that this 
was an exceptional year, and the rain usually coming in 
September and October might be wanting. Questions were 
asked as to the possibility of expediting the supply from 
Thirlmere, but it was explained that before water could be 
obtained from that source the Act of Parliament ordered that 
a certain road should be made over an embankment, which 
could not be done before next May or June, and that if they 
could piece up the connections they would not be able to 
obtain the water from Thirlmere before Christmas, even if 
they had the legal power todoso. If the city was in real 
straits, they might possibly get permission from the Local 
Government Board to break through the provisions of the 
Act of Parliament, and open the valves before the roadways 
were finished. If rain does not fall soon, the contingency of 
the city being in real straits for want of water seems more 
than probable. 








ACCIDENT AT AN ELECTRIC LIGHT STATION. 





WE much regret to report that an accident occurred on 
Tuesday evening at the Blackfriars sub-station of the London 
Electric Supply Corporation, which involved the loss of the 
life of the linesman in charge, and serious injury to his assis- 
tant; but it is satisfactory to be able to state that the sad 
mishap was brought about by no failure of the system of the 
Corporation, nor by any cause which can in any way be laid 
to the blame of its engineers. 

In order to make the explanation of the accident clear, we 
illustrate it by means of a diagramatical plan of the converter 
chamber in which it took place. The station is divided into 
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two distinct parts or sides, each of which is capable of supply- 
ing the whole of the current required for the service of the 
district, and it is usual to have one such side in full commis- 
sion, the other being held in effective reserve, opportunities 
being given in this way for each side of the station to be kept 
in a state of cleanliness and order necessary for the satisfac- 
tory carrying out of its requirements. 

Blackfriars Station is fed from Deptford by two trunk 
mains which deliver current to the transformers on either 
side of the station at a potential of 10,000 volts. The trans- 
formers having lowered this pressure to 2400 volts, it is sent 
along the omnibus main, shown at the back of the transfor- 
mers in the plan, and thence along the main, which is dotted, 
cnianvenk to the omnibus barof the circuit switches placed 
in the centre of the room. When, owing to exceptionally 





heavy loads or other causes which may arise, it is necessary 
to run both sides of the station in parallel on the load, the 
connectors indicated at points A, B, C, and D are closed, and 
when only one side of the station is required, but two of these 
connections are made, that is to say, if No. 1 side of the 
station is in use the connections are plugged at points A and 
D, but are left open at Band C. We may also add that each 
of the transformers has its own separate and distinct double 
pole switch. In working the station it is customary to run 
the sides alternately, that is to say, assuming that No. 1 
bank of transformers does the load on Monday, No. 4 would 
be called upon for on the Tuesday, and it will be readily 
understood that ix, order to avoid any variation in the lights 
it is necessary at the time of changing over to run both sides 
of the station in parallel by closing all the connections A, B, 
C, and D. 

On Tuesday evening last, Robert Ball, the linesman in 
charge of the station, received his instructions from the 
engineer on duty at the head sub-station in Trafalgar-square 
to change over from one side to the other, and Ball proceeded 
at once to run the station in parallel, and then to throw off 
the main switch, feeding the transformers on the side No. 1 
and to disconnect the switches of the three transformers. As 
soon as he had carried out this operation he appears to have 
gone to his desk to record the fact in his log-book, giving his 
assistant Meech instructions to proceed at once with the 
cleaning down of the gear. As soon, however, as Meech 
began to clean the 2400 volts omnibus bar he received a 
severe shock. Meech then shouted for help, and Ball ran to 
his assistance and endeavoured to pull him off the omnibus 
bar against which Meech was thrown in a helpless condition. 
As soon, however, as Ball caught hold of Meech to pull 
him out of his danger, he, Ball, received a fatal shock 
which stretched him dead upon the floor of the station. 
A workman in the employ of a tradesman who has 

remises in the yard in front of Blackfriars Station, 
Scotan Meech—who had succeeded in scrambling out 
of his dangerous position—shouting for help, came at once 
to his assistance, and, ringing the telephone bell, summoned 
the engineer on duty in charge of the station from Trafalgar- 
square. It is perfectly clear from the state in which the 
station was found by this engineer, Mr. Freeman, that the 
deceased linesman, Robert Ball, had forgotten to remove the 
connections at points A and D, the consequence of which 
omission was, that, although the transformers on No. 1 side 
and No. 1 Trunk Main were disconnected, the whole of the 
omnibus bar of No. 1 side of the station remained connected 
with the circuit switches and No. 4 side of the station, and 
was therefore charged with electricity at 2400 volts tension. 
Mr. Freeman at once made the necessary disconnections at 
Aand D, and then saw after poor Ball, who was then re- 
moved to Guy’s Hospital, where life was pronounced by the 
house surgeon to be extinct. There can be no doubt that the 
accident was solely due to the omission of the poor man now 
dead; otherwise there was nothing abnormal anywhere, 
everything being in order and the service having sustained 
no interruption whatever. 

The greatest possible care has been shown in the design of 
the station, and in the carrying out of such precautionary 
measures as were considered necessary by Mr. d’Alton, the 
Corporation’s engineer-in-chief. The platforms upon which 
the men stand when carrying out the operations of the 
station are all carefully insulated from the earth. The pro- 
vision of hand-rails seems to have been elaborately exagger- 
ated, and the men themselves by the engineer-in-chief’s 
orders are required to put on thick india-rubber soled shoes 
before entering the converter room of the station. There 
seems to be little doubt that the preservation of Meech’s life 
is due to the fact that he touched the 2400 volt omnibus bar 
with one hand, and that his only other communication to 
the earth was through the india-rubber shoes, and Mr. 
d’Alton has little doubt that Ball’s death was due to the fact 
that he had his left hand on the iron case of one of the 
converters while attempting to pull Meech out of danger 
with his right hand, thus completing the circuit from right 
hand to left, and so affording a passage for the electric current, 
which would inevitably pass through his heart. 








THOMAS WILLIAM KENNARD. 


WE regret to have to announce the death of Mr. Thomas 
William Kennard, civil engineer. He was the second son of 
the late R. W. Kennard, M.P. Mr. Thomas William Ken- 
nard was an engineer of sterling merit. Among his works 
was the building of the Crumlin viaduct, a bridge 200ft. high 
and 1650{t. long, on his own—Warren and Kennard—patent 
girder principle, in ten spans resting upon iron piers. It was 
opened in 1857. At that early stage of iron bridge building 
it was a work of great importance, and it still forms a con- 
necting link between Monmouthshire and Glamorganshire, in 
the chain of the Great Western Railway in Wales. Soon 
after the completion of this, many great bridge works engaged 
his talents in various parts of the world, notably a bridge over 
the Tiber in Italy, the great Ebro Bridge in Spain, the Tagus 
Bridge in Portugal, and many other similar works in these and 
other countries, all built on his principle. In 1869 he had 
left to the management of his brothers, assisted by Mr. May- 
nard, their engineer, the bridge building works he established 
at Crumlin, whilst he was making the Atlantic and Great 
Western Railway in the United States, of which he was 
engineer-in-chief, where he achieved great reputation by his 
energy and ability for the qualification of quickly perceiving 
and timely removing all obstacles likely to produce delay, and 
for requiring all under his charge promptly and diligently to 
perform their duties. He was kind and faithful to all in his 
employ, and thereby commanded the greatest esteem and 
respect, even to the humblest labourer, for whom he always 
had an encouraging word. He had retired from business for 
some years. He died on Sunday, 10th inst., at his residence, 
Orchard House, Sunbury, after a very short illness, aged 68. 








Tr is well known that on account of the low tempera- 
ture of the water of Lake Superior, steam vessels running on that 
lake can improve upon the speed made on the lower lakes, on 
account of the advantage in the cold water for condensing steam. 
Mr. H. H. Brown, of Cleveland, has taken the temperature of the 
water in different parts of the lakes, and found that in shallow 
places near the head of Lake Superior the temperature was 50 and 
51 deg., while in the very deep portions of the lake, about half- 
way between the upper and lower extremities, the temperature at 
the same depth—13ft.—-from the surface was but 40 deg. Again in 
the shallow places around Whitefish Point and St. Mary’s Falls 
Canal there was a rise to 50 and 51 deg., while the thermometer 
indicated 65 deg. lower down the voyage on [ke Huron, and as 
high as 70 deg. on Lake Erie. 





SEpr. 15, 1893. 
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AN AMERICAN RAILWAY ACCIDENT. 





Tue accompanying illustrations are drawn from photo- | 
graphs taken at the scene of the wreck which occurred on 
the night of August 5th on the Peoria Division of the Cleve- 
land, Cincinnati, Chicago, and St. Louis Railway, at 
Danville, Il. A brief report of the accident was given in our 
jssue of August 10th. A fuller report is furnished us by a 
correspondent, as follows :— 

According to the trainmen’s report, “Train No. 44, an | 
eastbound freight, crossed the bridge, became uncoupled, and 
fourteen loaded cars ran back down the grade on the east 
approach to the bridge, and collided with train No. 42, which | 
came down the grade at the west approach to the bridge at a | 
high rate of speed to enable it to climb the hill east of the | 
bridge.” That is a very good story as far as the company and | 
the trainmen are concerned, but the fact that train No. 44 | 
was considerably ahead of train No. 42, and that the con- 
ductor and trainmen were not on No. 44 when the wreck | 
occurred, leads one to believe that if the train broke in two 
and ran back on the bridge the brakes were set and the | 
trainmen were engaged in putting in or repairing the draw- 
bar, while they neglected to go back to flag train No. 42. 

It is more probable, however, that 
the rear portion of train No. 44 was 
left standing on the grade just west 
of the Danville station while the 
locomotive was used to switch some 
cars. The detached portion of the 
train, being struck by some cars which 
were kicked back with more than 
necessary force, was started back 
down the grade to the bridge, on 
which it was carelessly allowed to 
stand until struck by train No. 42. 
The concussion, together with the 
friction of the set brakes, moved the 
main span to the east, and let the 
west end down into the river, letting 
the small span down at the same 
time. This span swung back and 
hung suspended from the top of the 
tower, while the cars struck the pier 
and were crushed one after another 
until the entire train was reduced to 
splinters. 

The illustrations show well the 
slight injury to the main span, which 
stood the shock remarkably, except 
at the west end, which was demo- 
lished by its fall to the ground when 
knocked off the pier. The centre 
pier, against which the cars were 
crushed, also suffered little harm. 
The only injuries noticeable were 








| fortnight :—‘‘ A disastrous collision occurred to-day on the 
| Big Four—Cleveland, Cincinnati, Chicago, and St. Louis— 


Railway, near Batesville, Indiana, between a goods train and 
the World’s Fair Express, resulting—so far as can be at pre- 
sent ascertained—in the death of six persons and the serious 
injury of twenty others. The express, which consisted of ten 
sleeping and day coaches filled with Cincinnati people return- 


| ing from the Exhibition, was due at Cincinnati at a quarter 
g 1 


to eight in the morning. The freight train, which left Cin- 
cinnati last night for Indianopolis, was almost at a standstill 
at the bottom of a steep grade near Batesville, six milesnorth 
of Aurora, when the express dashed into it, crashing through 
four of the cars. The carriages of the express were badly 
shattered, several of them being completely ‘“ telescoped.” 
In one of the freight cars were four prize bulls, which were 
all more or less injured. Maddened by pain, the animals, 
when released, attacked the people who had assembled to 
render assistance, and gored several of them. For a time 
great consternation prevailed. The débris became ignited 
and the flames made rapid progress. The work of the res- 
cuers was greatly impeded by the infuriated animals, but at 
length the latter were killed with axes. Two of the sleeping- 


cars were overturned, and the occupants terribly bruised 
and lacerated. Of the six persons killed four were train 
men.” 








that one of the top stones was 
slightly moved and a crack was opened 
about an inch wide half way down. 
The east abutment had several yards 
of masonry knocked off. 

The bridge was approached from 
both sides by a heavy grade. There 
was a tangent about 300ft. long on 
the west approach and one about 
1000ft. long on the east approach. 
The bridge consisted of thirteen bents 
of trestle on the west end, a 60ft. 
span, a 30ft. tower, a 60ft. span, the 
main span, 144ft., and nine bents of 
wooden trestle at the eastend. The 
bridge has been built about five 
years, and has always been considered 
a dangerous point in the road on 
account of the speed at which it has 
been necessary to cross the bridge 
with heavy trains, in order to be fable 
= climb the grade on the opposite 
side. 

A large force of men was at once 
set to work clearing away the wreck. 
They built a track, leaving the main 
line 100 yards west of the bridge, 
and coming down the hill on a curve 
to attack the pile of wreckage with a 
derrick from the north side of the 
middle pier. In letting the derrick 
car and locomotive down the hill at 
10 p.m., August 6th, they ran away 
and crashed into the pile of wreckage, 
knocking the trucks from under the derrick car, and throwing 
the locomotive from the track. This delayed the work con- 
siderably; but the wreck was finally 


at 5.50 p.m. on August 11th. 


The company has had a series of wrecks recently, this one | 
being no less than the fifth within ten days. It leaves a | 


suspicion that they are running their trains short of men, as 
in this case nothing was said, seen, or heard of the rear or 


middle brakeman of train 42 for three or four days after the | 
wreck, when the statement was made that they had jumped | 


from the train before reaching the bridge, escaping serious 
injury, and had been sent to their homes at the west end of the 
road. While the doubt as to the above statement exists in 
the mind, one naturally asks the question whether train 44 
was not also short of men, accounting for the failure to send 
& man back to flag train 42, At any rate, though the wreck 
may have been inevitable, owing to the impossibility of stop- 
ping the train on the grade west of the bridge without air 


rakes or a large force of brakemen, it would at least have | 


given the trainmen a chance to have reduced the speed and 
saved themselves by jumping before the train reached the 
bridge, had a flag been sent back from No. 44. 

Another dangerous point on the road known as “ Possum 
Trot _ exists a few miles west of this city, at the crossing of 
the middle fork of the Vermilion river, and the company is at 
presen engaged in changing the alignment of the road for a 
ew miles, 
heavy cuts and fills. The improvement will cost many 
thousands of dollars, but will almost surely avoid a repetition 
of the North Fork wreck at that point. 
PR foregoing and the illustrations we reproduce from 
; ee News of 24th August. The following is a Dalziel 
Clegram, dated the 5th September, and referring to the same 
company, and describing the sixth wreck within about a 
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putting in a viaduct 1300ft. long, and making | 
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INSTANTANEOUS PHOTOGRAPHS OF THE DIS- 
CHARGE OF KRUPP GUNS. 

THE fac-similes given on page 266 of instantaneous photo- 
graphs of Krupp guns in the act of firing are, we think, 
unique and singularly interesting. They were obtained from 
Mr. Lanter, Krupp’s representative at the Chicago Exhibi- 
tion, and the gun depicted is that entered as A, in the 
| Krupp pavilion, a 30°5 c.m.—12-0lin.—gun of 35 calibres 
length, mounted on a hydraulic ship’s carriage, firing an 
armour-piercing projectile, weighing 455 kilos.—1003:1 1b.— 
| with a charge of 200 kilos.—440°9 lb.—on February 28th, 1891, 
|at Meppen. The weights are nearly identical with those 
| now employed. The photographs possess some interest, as 
| exhibiting an important and very powerful gun, not the 
| 30°5 c.m. gun carried at present in the German Navy, but a 
| much longer one. 
| The matter, however, to which we wish to invite attention 
| is the curious records given of the behaviour of the powder 
| gas. In the first the smoke is seen in the form of half a 
melon, resting with its end against the gun’s muzzle. We 
apprehend that the projectile is here still very near the 
| muzzle, so that the smoke in its violent rush forward against 

the base of the projectile is, as it were, moulded or com- 

pressed into this melon shape. Thelines or bands, doubtless, 
| correspond to the grooves of the gun. This condition can, 
| we think, last only for a very brief interval of time. As the 
shot gets further away the pressure of the gas very rapidly goes 
down, and the vacuum formed behind the base of the projectile 
| as it cleaves its way through the air would tend to draw out 
| and spoil the ‘‘ melon,” and the condition then would become 
| that which we conclude is depicted in the second photograph. 

This is certainly taken from another round, but that it depicts 

a later stage is obvious from the position of the piston of the 
| buffer, which is driven more than half way into the cylinder, 
|@ comparatively small volume of gas is now ieaving the 


cleared away and a | 
temporary trestle put in place, allowing the first train to cross | 





muzzle, and this is pouring after the projectile without 
obstruction. The first photograph enables us easily to 
recognise that a great strain falls on the muzzle; in fact, to 
see with our eyes what common knowledge of mechanics told 
us before, namely, that a rending action exists which has at 
all periods in the history of artillery been apt to lead to the 
thickening of metal into a lip. When rifled guns first came 
in, the science of gun construction was commenced again on 
scientific principles, and the object of the swell at the muzzle 
not being immediately apparent, guns were made without it. 
Subsequently the rending action asserted its power, and 
many of the most powerful pieces have been made with 
swells, including our own 1103-ton and 67-ton guns, although 
in the Krupp gun here depicted this feature is absent. 

Incidentally we would express the hope that with the 
example before them of the august Germans, whose backs 
are depicted with such character, no one in future will feel 
any hesitation about putting his fingers into his ears if he 
suffers from the report of a gun. We thoroughly respect the 
independence of men who preferred to be handed down to 
posterity in a comfortable position rather than a heroic one. 
We may add that no information has reached us as to the 
arrangements used for working the camera shutter. The 
photographs are of two rounds fired from the same gun, not 
two photographs of the same round taken in succession. 








TRIAL OF SCHNEIDER’S NICKEL STEEL 
ARMOUR FOR RUSSIA. 

AN excellent statement of the conditions of a recent trial 
of nickel steel armour, at Creusot, for the new Russian 
battleship, Tria Sviatitelia—three Saints—appeared in the 
Times of September 9th last. The plate measured 8ft. by 8ft. 
by 15°9in. It, therefore, probably weighed nearly 18} tons. 
The conditions of acceptance were that it should receive four 
blows from Holtzer projectiles of chrome steel, weighing 
317 lb. each, fired from a 9°4in. gun, with a striking velocity 
of 1945 foot-seconds, without any portion of the plate being 
broken off, while in no case should the “base of the pro- 
jectile”’ enter 7°8in., measured from the face. The exact 
words used are “ penetrate the target to a depth of as much 
as 7’8in.”” The four rounds were delivered at the corners of 
an imaginary square of 4ft. sides. 

Round 1: Had a velocity of 2001 foot-seconds; the shot’s 
point entered 14:lin., and the projectile rebounded “with 
the point smashed, and the shoulder somewhat set up.” 
‘“‘ The target showed three very fine cracks running from the 
wound.” 

Round 2: Striking velocity, 1948 foot-seconds; penetration 
of point, 10‘9in. The projectile rebounded, broken into 
numerous fragments. Three fine cracks, as before, were 
developed in the plate. 

Round 3: Striking velocity, 1923 foot-seconds; penetration 
of point, 14in. The projectile rebounded with the head 
smashed, and the cylindrical part somewhat set up. A single 
fine crack was developed. 

Round 4: Striking velocity, 1962 foot-seconds; penetration 
of point, 9:°9in. The projectile rebounded, broken into 
numerous fragments. There were no fresh cracks, and the 
old ones were not increased. 

At the back the bulges behind the points of impact varied 
from lin. to 1‘7in high. Behind 1 and 2 were some fine 
cracks, 

We presume that this plate passed the test. To Messrs. 
Schneider is the credit due of having first applied nickel to 
the manufacture of armour, and having been long the sole 
manufacturers of through steel armour, which is now uni- 
versally approved. Rare indeed is it for Messrs. Schneider 
to make a bad plate, and this plate is a very good one indeed. 
Messrs. Holtzer’s projectiles have long been taken as the 
standard of highest excellence. These facts being so, it is 
interesting to compare the above trial with recent American 
and English results. In a trial which took place at Indian- 
head on July 11th last, a Bethlehem all steel nickel plate, 
17in. thick, was attacked by a 12in. gun, firing forged-steel 
Carpenter projectiles with varying velocities. The second 
round most nearly corresponded to the results now before us. 
The velocity was much lower, namely, 1495 foot-seconds, but 
the theoretical penetration and the shock per ton were not 
so much less as to prevent comparison. On the English 
system the theoretical conditions are as follows :—Schneider 
plate, 3rd round, theoretical perforation through iron 17-36in., 
the plate being 15°9in. thick. Bethlehem plate, 2nd round, 
theoretical perforation 19°18in., the plate being 17in. thick. 
The energies per ton of plate were respectively 483 and 425 
foot-tons. The Schneider plate was therefore more severely 
tried as to fracture, and it may be noted that it exhibited a 
slight hair crack. The shot entered much more deeply in the 
Bethlehem, which, we think, was decidedly softer than 
Schneider’s; undoubtedly both plates were excellent. To 
come to the projectiles, it can hardly escape observation that 
Holtzer’s larger projectiles do not behave as well as those for 
his 6in. gun. It may be well expecting a good deal to ask 
that 9-4in. projectiles should rebound intact after impact at 
over 1900ft. velocity on steel, although the Gin. projectiles 
will often do this. The Carpenter 12in. projectiles rebounded 
apparently uninjured from the Bethlehem plate at, after 
striking, 1838ft. velocity. It may be urged that the Bethle- 
hem plate was rather softer, and at this velocity it was over 
matched. Still, making all allowance, the fact remains that, 
putting fracture aside, the Holtzer 8in. projectiles at Indian- 
head, America, have been regularly and symmetrically setting 
up, and here, on this occasion, the 9-4in. projectiles in two 
cases set up as well as breaking up. A projectile ought not to 
set up under any circumstances. Consequently, we think 
that Holtzer’s larger projectiles can not at present claim at 
all the high character that the 6in. ones have maintained. 








STEEL FOR A Cent A PounD.—In a recent interview with the 
reporter of one of the Pittsburg papers, Andrew Carnegie, when 
asked about the condition of the iron business, replied :—‘‘ Well, 
I do not need to say anything about that ; it speaks for itself. 
One pound of steel for one cent! The robber baron has ceased to 
rob and is now being robbed. The eighth wonder of the world is 
this: 2]b. of iron ore, purchased on the shores of Lake Superior 
and transported to Pittsburg; 21b. of coal, mined in Connells- 
ville and manufactured into 1} 1b. of coke and brought to Pittsburg ; 
4 1b. of limestone, mined east of the Allegbenies and brought to 

ittsburg ; a little manganese ore mined in Virginia and brought 
to Pittsburg ; and these 441b, of material manufactured into 1 lb. 
of solid steel and sold for one cent! That’s all that need be said 
about the steel business. The capacity of the country to manufac- 
ture is beyond its wants. Some furnaces and mills must stop, 
others must restrict production, and until that is done, we must 
expect the continuance of low prices. It is the same all over the 
world. The longer all parties run, the lower prices will become, 
and the more disastrous the stop will be to some of these when the 
end comes,” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opi s of our 
correspondents. ) 








CYLINDER CONDENSATION, 

S1x,—1n continuance of my letter on page 19, I would like, with 
your kind permission, to point out what seems to me some of the 
weak points in the arguments given by writers on thermodynamics, 
attributing to the action of the water of a cylinder the greater 
part of the difference between the consumption of steam calculated 
from the indicator diagrams, and that found by actual measure- 
ment of the feed-water. Professor Cotterill, in his valuable work 
on the steam engine, devotes the whole of one chapter and a 
great part of a second to the development of this theory. At the 
commencement of the tirst chapter on the subject—Chap. X., 2nd 
edition—he states, referring to the above-named difference, this 
**can only be explained by supposing that liquefaction takes place 
during the admission of the steam to the cylinder, and evaporation 
during expansion and exhaust.” With regard to this statement, it 
is necessary to point out that a leaky valve is an equally good and 
obvious explanation, and it would seem necessary to eliminate by 
very careful trial this commonplace explanation, before accepting 
the very recondite one sought to be established. On page 277, in 
this chapter, a table is given of “initial condensation in steam 
engines,” taken from the trials of the Bache and Dallas; and the 
following statement is made in reference to it:—‘‘ We have only to 
compare the surface of the cylinder with the surface of an ordinary 
surface condenser, to see that the former is far more efficient as a 
condenser than the latter.” Certainly this would be so if it was 
indeed cylinder condensation, and not leakage, that was taking 
place in the trials referred to, but that has yet to be proved. In 
the continuation of this chapter, from article 131 to 134, certain 
equations are established in connection with the flow of heat by 
conduction through metal. I need not give these equations here, 
it is sufficient for my purpose to point out that they one and all 
are quite as applicable to the passage of heat through the walls of 
condenser pipes as to the flow of heat through cylinder walls. The 
steam from the cylinder as it entered the condenser would heat up 
the moisture in contact with the metal pipes, and the heat would 
pass on to and through the metal of the pipes. The rise and fall 
of temperature could not, from the very nature of the case, be 
instantaneous, but would approximate more or less to a simple 
harmonic cycle, the time being conveniently measured, as in the 
case of a cylinder, by the angle turned through by a uniform 
rotating crank. The only difference between a condenser and a 
cylinder without a jacket, with regard to the liquefaction of steam, 
is that the latter is generally clothed, with the intention of prevent- 
ing the escape of heat, and the latter is kept cool for the purpose 
of facilitating its escape. If it were possible to believe that by 
clothing the condensation is increased, it would be only logical to 
treat the condenser in the same way, and clothe it alse. But no 
practical engineer does really believe anything of the kind. If 
they did, would net they design their condensers in this way and 
so save weight and space ? 

I contend that neither Professor Cotterill nor any other writer 
on this subject has demonstrated by mathematical analysis or by 
general reasoning that the action of a non-jacketed cylinder as a 
condenser differs in principle from that of an ordinary surface 
condenser. ‘The formula given by Professor Cotterill for .the 
quantity of heat which enters and leaves the metal, 


= f® x range of temperature, 


is applicable alike to cylinder and condenser, though he does not 
seem aware of it. As the range of temperature is probably greater 
in condensers than in cylinders, the quantity of heat passing through 
unit surface of the condenser would probably be greater than that 
passing through unit surface of the cylinder if the cycle is the same 
in both cases. Consequently the condensation would be greater in 
the condenser than in the cylinder. 

Professor Cotterill, Colonel English, and others, have assumed 
that the difference between the weight of steam measured by the 
feed-water supplied, and that calculated by the volume of dry 
steam, is mainly due to cylinder condensation, but this is a pure 
assumption, and contrary, as will be presently shown, to the weight 
of experimental evidence. 

Colonel English has compiled some tables on this subject, which 
will be found in the ‘‘ Proceedings” of the Institution of Mecha- 
nical Engineers for May, 1892. Now, if leakage is the cause of 
the difference above referred to, we should expect to find that it 
would be greatest where the cut-off was early in the stroke, as this 
would give a longer time for the leakage to take place. On the 
other hand, if condensation is the chief cause of the difference, 
then the later the cut-off the greater would be the condensation ; 
for as fresh and fresh portions of the walls are exposed by the 
motion of the piston, condensation, and not re-evaporation, would 
take place—as Professor Cotterill seems to imagine. Certainly in 
the account given by Mr. Donkin in his letter—in THE ENGINEER 
of October 14th last—no ebullition is mentioned as taking place 
until the opening of the exhaust. Again, leakage—if any—would 
increase with the increase of pressure or steam density. Now, a 
very casual glance at Colonel English’s tables will show that an early 
cut-off is invariably associated with what is called a large initial 
condensation. A few extracts from these tables will illustrate my 
meaning :— 

TABLE 15,—C€ winders not Jacketed, 


Percentage of Initial condensation 





stroke. Pressure. of steam. 
Cut-off. Percentage. 
29 i2°6 7 58 
7 $2°6 2 
20'5 83°7 4a 
14°46 so°3 62 
0°4 10°" ll? 
43°7 50°66 19°3 
21°6 108°7 44°5 
TABLE 19.—¢ ylinde is not Jacketed. 
60-4 50 161 
60°4 31 10°3 
60-4 ol 13°7 
60°4 af) 4°3 
TABLE 16,.—Cylinders Jacketed. 
Ww 48 3 33 
19 8271 57 
76 85 3y 
27°5 4 57 





The above extracts from Colonel English’s tables are decidedly 
favourable to the theory of leakage, and adverse to the condensa- 
tion theory. 

With regard to the clothing of cylinders, although this practice 
prevents a large quantity of heat from escaping, yet a considerable 
amount must escape through the clothing ; and probably a yet 
greater amount through the mass of metal framework with which 
cylinders are invariably connected. Hence it is very probable that 
the outer surfaces of cylinders have a lower temperature than the 
minimum temperature of their inner surfaces, and consequently 
that heat is passing at all times from the interior to the exterior of 
the cylinder, and never the reverse way. And here I may point 
out that if all the heat were really to pass back into the cylinder 
during exhaust, clothing a simple cylinder would be a most unneces- 





sary proceeding. If the heat is to be lost, it cannot matter whether 
it is lost through the cylinder walls or through the exhaust. The 
mere custom of clothing simple cylinders is a confession by makers 
of their disbelief in the theory. 

Mr. Donkin’s experiments show that the condensation taking 
place in a cylinder with a steam jacket is trifling compared with 
the quantity in a non-jacketed one ; so I have refrained from dis- 
cussing this part of the subject. If a surface condenser acts better 
than a non-jacketed cylinder, it stands to reason it must act far 
more efficiently than a cylinder with a jacket. I have also said 
little about re-evaporation ; for it is obvious, if the steam is not 
condensed to the extent supposed, it cannot be re-evaporated. 

London, September 6th. ‘ Cc. E. B. 

Sir,—I must confess I do not understand your correspondent 
‘°C, E. B.’s” theory of cylinder condensation, Fvom what I can 
gather from his letters, it appears that he is of opinion that the 
amount of condensation, or, in other words, the quantity of heat 
stored in the cylinder walls during the admission period, is 
dependent upon the range of temperature of the steam, and the 
quantity of heat the walls are able to pass. This is what I gather 
from his remarks, and I hope he will correct me if I have mis- 
understood them. Now, since the amount of heat which can be 
passed by the walls varies inversely as the thickness, it is only 
necessary to increase the thickness of the walls to reduce the 
condensation to any desired extent. With walls increased from 
lin. to, say, 12in. thick, the condensation could be reduced toa 
nominal amount. Does ‘“C, E, B.” agree to this most obvious de- 
duction from his theory / 

I did not criticise ‘‘C. E. B.’s” second numerical example in my last 
letter, as I did not realise, until his explanation, what connection 
it had with cylinder condensation. His argument appears to be as 
follows :—The steam jacket gives up a certain amount of heat to 
the steam and water in the cylinder during the admission period, 
therefore it is absurd to imagine that a greater amount than this 
could have been stored up in the cylinder walls during the same 
period. 

It would further appear that no condensation can take place 
during the greater part of the admission period, as, during that 
peried, the temperature of the walls is the same both internally 
and externally, hence there can be no passage of heat through the 
walls, and therefore no condensation. ‘‘C. E. B.” again accuses me 
of trying to show that 119,117 foot-pounds of energy per pound of 
steam may have been stored up in the walls of the cylinder. 
I must again repeat that I do not believe that such an amount of 
energy was thus stored, and I merely pointed out in my letter 
that the assumption does not involve any absurdity, as ‘‘C. E. B.” 
imagines. Your correspondent’s last p:ragraph deals a deadly blow 
at the economy of the steam jacket. 

He maintains that in the case of an unjacketed cylinder there 
can be no such action as storing up and returning of heat. The 
passage of heat is from within the cylinder outwards, and no heat 
can be given by the walls of the cylinder to the steam in the 
cylinder. From this it follows that there can be no condensation 
except that due to radiation from the external surfaces of the 
cylinder. The bugbear of cylinder condensation is now no more. 
Condensation can now be almost entirely prevented by carefully 
abolishing the steam jacket, and clothing the cylinder to prevent 
radiation. Where a jacket is absolutely necessary the cylinder 
walls should be made as thick as possible, in order that the amount 
of heat passing through them, and consequently the amount of 
condensation, may be reduced as much as possible. 

Returing to your correspondent’s leakage theory, the subject of 
the present discussion, I have pointed out that the discrepancy 
of energy, as shown by the indicator diagrams, can be accounted 
for by the accepted theory of cylinder condensation—not ‘‘C. E. B.’s” 
theory. I consider it very probable that there was a leakage of 
steam past the valves or piston, but ‘“C. E. B.’s” calculations do not 
prove it, and it is a waste of time to build up or demolish theories 
without sufticient data, 

The fact is, Mr. Editor, that the cylinder condensation theory, 
or rather the misconception of it, as held by your correspondent, 
“C, E. B.,” is a gigantic fraud. It is a very big bubble, and very 
hollow, and I hope ‘‘ C, E. B.” will allow me to co-operate with him 
in bursting it. W. R. CUMMINS, 

Dundee, Sept. 5th. 





TRACTION ENGINES AND BYE-LAWS. 


5ik,—I noticed your very interesting articles in reference to the 
American traction engines at the Chicago Exhibition, in this 
week’s ENGINEER ; and althongh I consider we are something short 
of perfection in our English traction engine, yet I think we are far 
in advance of America, 

With us in England, and particularly in Lancashire, is a 
big demand for this description of horse and labour-saving 
machinery. There is no doubt our large manufacturers, including 
engineers and boiler-makers, have suffered and are suffering great 
persecution and provocation at the hands of our local authorities ; 
more particularly two small boroughs, to wit, Rochdale and Bury. 
We know that the old diagonal cross-bar rigid wheel is a barbarous 
affair when used for heavy hauling purposes on « turnpike road, 
no matter whether it be a paved road or street or macadamised 
road. Some of us know that there have been various kinds of 
spring or elastic wheels made some years ago, every one of which 
has gone to the scrap heap ; no doubt these were the wheels that 
brought the traction engine into disrepute. 

The only elastic wheel which has survived the test for quite five 
years has been working—twenty pairs of them—daily in this dis- 
trict for five years past. These wheels do not slip nor skid, and 
can often be seen hauling loads of 30 tons, in addition to eight tons 
carriage, over all sorts of gradients and roads, with perfect satis- 
faction to everybody, except the authorities at the two Arcadian 
boroughs referred to—Rochdale and Bury. 

Your readers will perbaps be surprised to hear that these two 
places, although situated so near the centre of a large manufactur- 
ing district, have laws and restrictions of a most obnoxious 
character, and almost prohibiting traffic from passing through 
their towns to and from adjoining districts. The traction engine 
law authorises the use of traction engines in every county in 
England by the owner taking out in each county a licence, which 
is not to exceed £10. Recently one of our largest carriers of heavy 
weights in this country had to take a boiler weighing 30 tons from 
this district into North-East Lancashire, and his only way lay 
through the outskirts of the berough of Rechdale. There are 
some heavy gradients in the district, and in order to make sure of 
completing the journey without any obstruction or detention he 
sent two traction engines, each of them with the improved modern 
wheels which I have named, and each engine had a county licence. 
I must here say one of the obnoxious laws of Rochdale is that no 
traction engine shall come into Rochdale without having previously 
one of their £10 licences. One of the engines referred to had one 
of these licences. Another obnoxious local law they have prohibits 
under any circumstances two traction engines working conjointly. 
A short time since three separate journeys had to be made with 
three of these boilers, the consequence being that the owner of the 
traction engines was pulled up before the magistrates, and fined 
£8 and costs,and when he naturally asks their town clerk how they 
would like this business to be conducted in future, he simply 
laughs at him, and tells him he must go some other way, as if 
Rochdale was not part of old England. Surely if traction engines, 
with the improved wheels which I have named, are allowed to 
travel untrammelled in all the other important towns in Lancashire, 
Rochdale and Bury ought not to object. Another traction engine 
that has had a pair of these wheels on for five years works its 
twenty-four miles journey with 18 tons load behind it through a 
most populous district, over all kinds of roads and gradients, and 
works it as regularly and keeps as good times as most of our 
ore trains. I think it is high time that our engineers, 
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others combined, with a determination to 
obnoxious laws interfering with the free use 
abolished. 

Ashton-under-Lyne, September 2nd. 


get some of those 
of traction engines 
lL. W. B, 





THE BACTERIOLOGICAL PURIFICATION OF SEWAGE, 


Sin,—Mr, Fowler's recent statement in the House of Commoys 
that the Local Government Board invariably refuse sanction t, 
any scheme of sewerage or sewage disposal which does not provide 
for the passage of sewage ‘‘ through land” previous to its discharge 
in a river or stream, shows that experience compels the Board to 
insist upon a partial application of the above-named process, jy 
order to effect a purpose of which all artificial methods within 
financial limits are incapable, the purpose named being reduction 
of the ‘‘ refractory” forms of organic matter. 

Briefly, we may assume that organic impnrity in sewage exists 
in three conditions, namely: normal, transitional, and refractory 
The former represents probably 95 per cent. of the total jn 
** fresh,” and from 50 to 50 per cent. in ordinary town sewage, and 
whilst the period required for bacteriological reduction of the 
former may be taken at 14 hours, the refractory forms require 
3$ hours after removal of not less than ‘) per cent. of the 
suspended matters by subsidence alone, as violent removal either 
by chemical or mechanical means not only indetinitely retards the 
bacteriological reduction of the normal organic matters jn the 
sludge, but also exerts a similar effect on the refractory organic 
matter left in the sewage, which is, 1 venture to say, unaffected 
by any form of chemical—plus a permanganate—treatment of 
sewage. 

Sir, the above theory explains why a good bacteriological result 
was obtained with ‘‘fresh sewage” at Ashtead, with simple sub. 
sidence and filtration combined ; and equally so the reason for the 
inferior result attending Mr. Bromley’s experiment in filtering 
chemically-treated sewage ; as well as the reason why the Local 
Government Board insists upon the passage of sewage throug) 
land previous to its discharge in a river or stream to which the 
Rivers Pollution Prevention Act of 1876 applies, 

Bacteriological purification of sewage is not necessarily dependent 
on the use of land in the ordinary way, but, as rudimentally illus. 
trated in the cases mentioned and given in THE EnNuinern, 
consists of a combination of the law of gravity, for removal of 
suspended matters, and filtration or analogous process of air supply 
to the organisms, whose natural function is the reduction cf 
organic matter to simple forms, the rapidity and nature of the 
work done depending solely on two conditions, namely: absence of 
suspended matters, and amount of air—/.¢., oxygen—supply. 

With a reasonable application of the principles named, the 
complete purification of sewage becomes possible in a practical 
sense, and may be obtained by means in harmony with the process 
upon which the Local Board already insists, as shown by the 
following results attending an experiment with a continuous flow 
of sewage of about 1000 gallons per day, the experiment being 
continuous for twenty-eight days. The apparatus employed in 
duplicate covered about 56 superticial feet, the hourly output 
being about 41% gallons, equal to the sewage of about forty people, 
and making due allowance, I think the sewage of about 7000 
people could be puritied within an area of 550 yards cf land, 

The results are averages over twenty-four hours. The removal 
of suspended matters was 99 per cent. in 90 minutes, the time 
occupied by the sewage in passing through the apparatus. In the 
same time the reduction of organic ammonia was 88 per cent., 
which falls considerably short of what may be accomplished with a 
regular supply of air, as seen by the improved results of five days 
work under such conditions, when the reductions effected were *35 
to 07, ‘77 to *105, 1°05 to °07, 1°75 to ‘11 and 4°20 to'14, or 80, &6, 
93, 94, and 97 per cent. respectively, and I have no doubt that a 
95 per cent. average may be obtained in actual work. ‘The reduc 
tion of the putrescent organic matter was of course adversely affected 
by the intermittent supply of air, but nevertheless, averaged $0 per 
cent., the oxygen required by the sewage ranging between 10°02 
down to 22] grains per gallon. The reduction shown falls, | 
think, at least 10 per cent. below the possible, as shown by the 
following reductions on the total organic and volatile matter the 
sewage contained on the tive days when a regular supply of air was 
obtained : 


—teley 


Wind ynakic dnd Uolatile Matters. 


Sewage. Effluent. 

86°34 4") 94 per cent. reduction 
1°33 42 a z = 

M677 10 0c ce 70 = OO 
15190 .. 2. «6 SH =H ‘ ee 
127°40 210=93 , x 


An endeavour was made to determine the final reduction of the 
residual, ¢¢., refractory organic matter, by passing the eftluent 
through about 100 yards of pipe. The time occupied in the 
passage was 30 minutes, and the reduction effected was, as an 
average, 15 per cent. Therefore tinal reduction would occur in 
about 35 hours, by the same agencies of purification as those 
exerted during the passage of sewage through land. 

In conclusion, I would like to say that in the case of large towns, 
where a sufficient degree of puritication of sewage is so desirable, 
this may be obtained in the way described, supplemented, in the 
absence of land, by a slight permanganate treatment during the 
summer months, and this might be done at as low a cost as 
chemical precipitation alone as an aid to land. The sanitary advan- 
tages named do not exhaust the possibilities open to the bacterio- 
logical purification of sewage, as I think it offers a practical means 
of obtaining a much desired end, the end being the production of 
electric supply at rates competing with gas. Hinn-HArthann. 

Sheftield, September 6th. a 

CARNOT'S FUNCTION, 

sik, 1 shall feel obliged to Mr. Mansel if he will detine what he 
méans by the term “caloric,” and also by the symbol Q in the 
equation E = JQ (1 ay et by this symbol Mr. Mansel means 
‘quantity of heat,” I shall feel obliged if he will state how he 
measures quantities of heat. 

Mr. Bower asks, ‘‘ What would Mr. Donaldson do with the heat 
possessed by the operative substance at the end of the stage of 
isothermal expansion!” Since we have in the Carnot cycle nothing 
to do with the intrinsic thermodynamic power of the substance, | 

resume Mr. Bower refers solely to the heat generated by adia- 
atic compression. Weill, in order to bring back the operative 
substance to its initial thermodynamic state, [ should convert this 
heat into work by adiabatic expansion. Surely it is not necessary 
for me to point out to Mr. Bower, that the thermodynamic state 
of the operative substance does not depend in any way upon the 
statical pressure to which it is subjected. The work to which | 
should apply the power given out during isothermal and adiabatic 
expansion would be simply whatever work it was necessary to do. 
If applied to grinding corn, the heat imparted to the machinery 
and the corn would be exactly eyual to the power given out by the 
operative substance. If applied to the raising of weights, I should 
exert my best endeavours to devote as little as possible of the 
power expended to raising the temperature of the lifting machi- 
nery. /uce Mr. Bower, the function 7 is acorrect measure of 
the work done by the explosive substance in terms of the total 
power expended, ¢ is the temperature of the exhaust gas, T the 
sum of the temperature of the substance before explosion, plus the 
increment of temperature produced by combustion, Mr. Bower 
asks, ‘‘ Does not he~i.e., myself—see that H is constant?” Well, 


ry 


as a matter of fact, Idonot. Does Mr. Bower really think that the 


iler-makers, traction engine builders, large manufacturers, and | quantity of heat which may be added to the operative substance 
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—————— 
during the period of isothermal expansion depends upon the tem- 
perature of the operative substance / 

In Carnot’s equation E = C Q ( I — 1), Q represents the number 
f units of heat substance, so that the value of C must contain as 
‘ factor the number of thermal units —— by a unit of heat 
substance at « given temperature, and must therefore also be a 
function of that temperature, Carnot maintained that the power 
ossessed by a given quantity of heat substance varies with its 
temperature, 80 that if Q units of heat substance at temperature 


/ 
'Y possess H units of power, they must possess T 
H (T — ¢) 
, 


units at tem- 


perature (, and therefore K = If, then, the unit of 

wat substance be so chosen that at some standard temperature 'T 

yee J units of power, we shall have H = J Q, and therefore 

C=‘. For any other temperature T!, the unit of heat sub- 
ip 


stance will contain a units of power, so that H! in the equa- 


. HiT =); ’ IQT,, afore i — J @ 
tion E! = i" is equal to - a and therefore E! = m 
(1-4). For all values, therefore, of the highest temperature 
C= J , if Carnot’s theory of heat is true ; but it is only when it 


to the standard temperature T that J Q is equal to the 
power given out during isothermal expansion, Mr. Bower affirms 
that Carnot did not know the value of his own function. Carnot 
could not know anything about J ; but he must have known that 
his function was equal to the power possessed by a unit of heat 
substance at any temperature divided by the number of degrees 
of that temperature. It is this ratio which is constant for all 


is equal 


Lt ; - 2, u * ro aT > 
temperatures, not .* According to Mr, Bower, the correct value 


of Cis By what steps of reasoning did Mr. Bower 
arrive at this conclusion? What function, in his opinion, is t of T / 
On what grounds does he base his opinion’ Carnot’s equation 
E IQ (T- 9 ig not true, if the principle of the convertibility of 
" 
heat and work is true. Whether the specific heat is or is not 
independent of the temperature, we have, in accordance with this 
principle, 


Jd loge T 
at 


E = Se Jm (T - 1). 

If the specific heat varies with the temperature, S» is equal to 
the mean value of the specific heat between the temperatures T 
and ¢, Its value may, therefore, be a function of T — /, but it 
cannot be a function of T only. 

Every other point raised in Mr. Bower's letter, which like, all 
jrevious ones, consists simply of a string of ev cathedrd assertions, 
ve already been discussed ud xnuvseem. In my last letter I stated 
that every line of every letter was characterised by an_ utter 
absence of argument. Can Mr, Bower point out anything in the 
remotest degree resembling an argument in the whole of his last 
letter / Further reflections have still further opened my eyes. I 
am convinced that the conclusions, true or false, drawn from the 
study of the Carnot cycle, are not applicable to the case of any 
heat engine as yet invented, or ever likely to be invented. I feel 
sure that this opinion will be endorsed by every one who studies 
the question impartially, unbiassed by the influences engendered 
by the false teaching which has flourished for nearly half a century 
after the full recognition of the truth of the principle of the con- 
vertibility of heat and work, The Carnot cycle is a very excellent 
graphic illustration of the principle of the convertibility of heat 
and work in isothermal and adiabatic compression and expansion, 
but it is nothing more, VILLIAM DONALDSON, 

September 11th. 


Sin,—There is only one way of accounting for some of Mr. 
Bower's utterances, viz., that he does not read with any care the 
letters which he criticises. He knows too much about thermo- 
dynamics to render ignorance a suitable explanation. In his last 
letter he says:—‘‘ Your correspondent ‘TT, wv. seems to have got 

" 


mixed over the meaning of ¢ in the expression for the 


, 
maximum efficiency, ¢ is the lowest temperature ; 
temperature of the exhaust.” 

Now, it so happens that I have said not one word about the 
temperature of exhaust, What I did say ix, that /¢ is the 
temperature at the moment the exhaust valve opens; in other 
words, the temperature of the steam at the moment the work of 
expansion ceases as far as the driving of the piston is con- 
cerned. If Mr, Bower can prove that the efficiency of a steam 
engine is any way affected directly by the temperature of the 
exhausted steam, I shall learn something. Of course, neither I nor 
Mr. Bower refer to the effect of a hot or cold condenser. The 
efficiency of a steam engine—not of a mathematical abstraction— 
is, other things being equal, measurable by the difference 
between the initial temperature and the terminal temperature of 
the steam. 'T taken at the moment the cut-off valve closes, and ¢ 
at the moment the exhaust port opens, 

“In Ericsson's engine,” says Mr. Bower, ‘‘the exhaust is the 
same as the initial temperature, so that its efficiency would be zero 
according to ‘T, W.’” Precisely the same statement applies to 
steam fire-engines, which work without expansion | give a 
rectangular diagram, Such engines /ave no efficiency, and if Mr. 
Bower thinks a little he will see exactly what this means. Carnot's 
cycle only exists for an engine using a fluid expansively. In an 
engine with a rectangular diagram the steam does no work, it is 
merely an agent for the transmission of force from one place to 
another, like the piston-rod. The work is done in the boiler, and is 
represented by so much more heat as is equivalent to the work 
done, expended in making the steam. Mr. Bower's diagram in 
your last letter, in common with all theoretical steam diagrams, is 
little more than half a diagram. ;Properly drawn it is like this :— 


not the 


we 
t 
— 





Here fis the temperature of the feed-water. The other letters 
explain themselves. The fire-engine diagram and Ericsson's 
diagram is shown by 2T!T, It has long been a puzzle to me why 
ho one has attempted to utilise the portion of the diagram #1 'T! to 
‘ome extent. To show how this might be accomplished would, 
wiverery lead me into side issues, which I want to avoid. 

“There is no analogy,” says Mr. Bower, “ between keeping up 
tem erature during esa a as steam jackets may do, and such 
anabominably wasteful device as letting steam dribble through the 
saoniesion valve,” This is quite true. I never said there was. 

hat I did say is that all the heat should be received by the 
ve fluid at the highest temperature, and that subsequent 
‘eating was a cause of waste analogous to admitting steam after 
pepanaton had proceeded, and so raising pressure. As Mr, Bower 
en this subject, let me ask him to give an explanation, on 
physical grounds, of why all the heat chesid be received in a real 
engine at the highest possible temperature? I do not want the 
mathematical explanation, but the physical explanation. What 
iF — happen in an air or steam inter to cause loss of useful 
hi - if heat were not all received by the working fluid at the 

ighest “uperstare t Would the pressure be reduced or aug- 
mented? Would the diagram be larger or smaller ? 

I do not suppose Mr. Bower bas ever handled the question in 


he had done sv he would, I think, see that my analogy holds fairly 
well, and I never pretended that it did more. TW: 
September 12th. 





A PROBLEM IN RADIATION. 


Sir,—I notice a letter from J. Trimble on the above subject in 
your issue for this week, and would like to offer an explanation of 
the problem in question, 
The law of inverse squares as applied to light also holds good in 
the case of heat, viz., ‘‘The intensity of the heat received from 
any source of heat varies inversely as the square of the distance” — 
Deschanel’s ‘‘ Natural Philosophy,” Part II., ‘‘ Heat.” Therefore, 
when a number of heat rays pass through a lens, they are refracted 
in a given direction according to the shape of the lens. In the 
case of convex lenses the rays on passing through would be con- 
vergent, and in the case of concave lenses they would be diver- 
gent, the above law of inverse syuares holding good in each case. 
If we take the case of a convex lens or burning glass, as suggested 
by — correspondent, the emitted rays will converge, the amount 
of heat falling on a given area being proportional to the square of 
the distance of the area from the lens, until the focus is reached, 
when it is a maximum. The number of heat rays is the same 
throughout us when first admitted to the lens, but the 
number falling on any given area is in proportion to the above 
law. The question raised by your correspondent is, Why is the 
temperature so great at the focus, whereas the number of heat 
rays is the same as when first admitted to the lens. The solution 
of the problem appears to me to lie in the fact that the heat rays 
falling on any given area would be more or less cooled, the heat 
being dissipated or conducted away by the conducting surface at 
any given plane of section, the conducting power increasing or de- 
creasing according to the areca of the conducting surface being 
increased or decreased, which would also appear to obey the law 
of inverse squares. So that we see that although the number of 
heat rays may be the same, yet their energy of motion, that is to 
say, their temperature, would remain more or less constant 
according to the capacity for carrying away heat of the conducting 
surface at any given sectional area until the focus is reached, when 
the conducting power of any conducting surface is a minimum, 
therefore the heating effect isa maximum. So that although the 
number of heat rays is the same at the focus as when tirst admitted 
to the lens, yet in the former case the heat carried away by con- 
duction is reduced to a minimum, whereas in the latter case the 
heat is as rapidly dissipated or conducted away as the heat rays 
fall on the conducting surface, being in this latter case maximum 
for cooling effect on the heat rays. In the case of diverging 
lenses the cooling effect would be the reverse of that of converging 
lenses, viz., minimum at the surface of the lens, increasing to 
infinity squared (= c<*) where it would be a maximum. 

Let @ denote the excess of temperature of the heat rays above 
that of the conducting medium, and ¢ the time of cooling. Then 





the rate of cooling is - : 4 But ¢ depends upon the conducting 
¢ 


the case of glass, of which the lens is composed, and air the 
medium through which the rays pass, and low in the case of silver 
or copper, or any of the metals. If we place a silver plate at the 
focus of a burning glass, the heat will be conducted away as 
rapidly as it is passed to the plate, the heating effect being 
unappreciable ; whereas if we place at the focus a sheet of paper, 
the heat will not be conducted away by the paper sufficiently 
rapid, as in the case of the silver plate, to prevent heating, the 
heat accumulating in such a manner to grolnling cause ignition 
and consequent combustion of the paper. Air has also a low 
conducting power for heat. It is for this reason that the heat rays 
retain their energy apparently undiminished to the point of focus, 
thereby enabling them to produce the effects already mentioned. 

16, Camden-street, London, N.W., Epwarb J. M. Davits. 
September 8th. 


THE WEBB LOCOMOTIVE IN AMERICA, 


Sir,—It has been generally understood in this country—mainly, 
I believe, through the writings of Mr. Clement E. Stretton—that 
the Webb compound built by Beyer, Peacock, and Co. in 1888 to 
the order of the Pennsylvania Railway Company, could not hold 
its own in any respect with the American engines pitted against 
it, and that their experience with it had simply gone to contirm 
the belief of American railway engineers in their own superiority. 
It was, therefore, with some surprise that I recently came across 


vetween Jersey City and Philadelphia in which the Webb com- 
pee had proved its superior economy in fuel over all competitors. 
t seems that engines of various types were set to run one of the 
regular express trains, averaging seven or eight cars, between the 
points named, with the results noted below, the consumption of 
fuel being for the round trip from Jersey City to Philadelphia and 
back. Neither weights, speeds, nor stoppages are given :— 
Ibs. 


Webb compound a a ee ae 8,000 
Schenectady compound... .. .e «. ee «. 8,500 
Penusylvania standard express engine, simple .. 11,000 
Schenectady simple ae SEP AUR dig eek 11,000 


Baldwin compound oe 14,000 


It is not hinted that the Webb engine failed to handle the train 
as effectively as the others, so it may be assumed that it kept 
it to time, but it is stated that the enginemen dislike the Webb on 
account of ‘‘ unhandiness,” their favourite, for the opposite reason, 
being the Schenectady simple. It is, however, but fair to say 
that the report mentions that the Webb engine is heavy on repairs, 
and was recently in the shops being fitted with a new fire-box, the 
original one having bulged and its stays stretched, a fault which 
prompts the thought as to whether the fire-box was not more 
sinned against than sinning. The article goes on to say that ‘‘ the 
performance of the Webb boiler, nevertheless, should attract 
attention of American railway men, for it is smaller in every 
respect than any American builder would think of using for the 
same cylinders, and its evaporative power is equal to the demands 
upon it.” 

This report is very different from the unqualified condemnation 
meted out by Mr, Stretton; but that there are compounds and 
compounds is obvious from the performance of the Baldwin, with 
a consumption of fuel largely in excess of the simples and approach- 
ing twice that of the Webb. A. R. B. 

Whitehall, September 8th. 


OIL ENGINES IN TRAMCARs, 

Sik,—In reply to the letter you publish this week from ‘ Ferro 
Caril,” asking what has been done in the way of propelling tram- 
cars with oil engines, it may interest him to learn that a Connelly 
oil motor ran for the first six months of this year on a section of 
the London, Deptford, and Greenwich Tramways, covering a 
distance of 5348 miles, and carrying over 40,000 passengers, By 
Act of Parliament the Board of Trade could only license it for six 
months. 

The obstacle in starting and stopping smoothly a car propelled 
by an oil or gas engine has been solved by the Connelly frictional 
transmission gearing, and rather than explain this at length in the 
limits of a letter, we shall be happy any day to show your corre- 
spondent the practical working of a Connelly motor worked by com- 
pressed gas on the Croydon Tramways, where, unlike the Deptford 
Tramways, there are grades of 1 in 15 to be overcome. 

Since writing the above we have seen in your issue of Septem- 
ber 8th a letter from “‘Carbo-Hydrogen,” in which he mentions the 
Connelly system as having efficiently overcome the difficulty of 
starting cars, but he goes on to make an observation which we 





this way, or asked what is the physical basis of the proposition, If 


must entirely traverse, viz., ‘that it is heavy on repairs,” though 
he is good enough to say it ‘‘ has only one fault.” We state with 





capacity of the conducting medium, the value of ¢ being high in | 


the January—1893—number of the Rai/way Muster Mechanic, | 
— in Chicago, and found therein an account of some trials | 


confidence, from experience gained both here and in America, that 
the cost of repairs per Connelly motor per annum does not exceed 
£25. THE CONNELLY Motor Company, 
J. SHARP, Secretary. 
28, Victoria-street, Westminster, S.W., 
September 9th. 


Sir,—Having assisted for many years in carrying out various 
forms of oil engines and their application to various purposes, 
except that of propelling tramcars, I have not met with any serious 
difficulty in applying it to any particular object to be desired. Its 
application to Nest propulsion we sncceeded in very satisfactorily. 
An oil engine goes only in one direction, and its speed is somewhat 
zreat, but these difficulties are easily overcome. ‘‘Carbo- 

ydrogen” seems to say that to make an oil engine equivalent to 
a gas engine, the oil must first be converted into gas. In this he is 
quite right, and from what he implies this is a difficult matter: 
but this is not the case, as we have proved in our latest experi- 
ments. It principally consists in generating and exploding the 
mixture with air in a separate vessel. In carrying out this 
arrangement the cylinder does not get so hot as to require water- 
jacketing, and no mechanically-actuated valve is required save the 
exhaust. I may just mention that the oil is converted into gas by 
being injected into a tube made of pipeclay, kept hot by means of 
an oil-lamp, the oil being injected into this by a very small pump 
under the control of the governor. RICHARD ALLISON, 

Ipswich, September 11th, 


THE MOTIVE POWER FOR SMALL VESSELS. 

Sir,—I notice a letter in your paper from Messrs. Simpson, 
Strickland, and Co., relative to Roots’ oil motor. Now, as I have 
one in my possession, I should like to say a few words in their 
favour. I have had for six months a 30ft. launch, supplied me by 
Vosper and Co., of Portsmouth, and during that time I have run 
it without the slightest hitch or trouble, by careful record, some 
2000 miles. Moreover, neither I nor my boy—who drives her— 
had ever seen one before in our lives, nor was either of us 
acquainted in the slightest degree with the builder. I found no 
trouble or danger in storing the oil. I carry ina galvanised tank 
enough to last me for twenty hours’ continuous going, and there is 
not the slightest danger in the tank getting on fire. I use the 
ordinary paraffin oil, which can be obtained at any village shop. 
In fact, so pleased am I with my boat, that I have just placed the 
order for a 50ft. launch in the hands of Messrs. Vosper to be 
driven by Roots’ oil motor, and people will be astonished at the 
room I have in her ; besides the cleanliness and comfort obtainable 
in an oil boat is out of the question in the best designed steam boat 
in the world. RoBert Harvey. 

Kiltelagh, Nenagh, Co. Tipperary, September 11th. 





Sir,—Referring to the Messrs. Simpson, Strickland, and Co.'s 
letter published in your issue of the 8th inst., we should like to 
| make a few remarks thereon as to the cost of steam machinery. 
Messrs. Simpson, Strickland, and Co. seem to forget about the 
repairs required to boilers, the delays occasioned thereby, the room 
they occupy, and the dust and ashes accompanying them, all of 
which objectionable features are obviated in an oil launch, besides 
which with the oil system there is the great advantage of getting 
under way in, say, ten minutes after first lighting up. With regard 
to the storage of oil, ‘here is neither danger nor difficulty in the 
matter. Naphthais quiteanother thing. In answer tothe sap wecg as | 
part of their letter, we may remark that a gentleman who has hac 
one of our 30ft. oil launches nearly six months has now ordered of 
us a 5Oft. oil yacht, to be built of steel, and to be fitted with an oil 
| engine on the same principle as the one he already has, and at the 
| present time our whole works are engaged in making engines on 

the oil system for pleasure boats; moreover, in several cases we 
are removing steam machinery to substitute oil motors. As a 
matter of fact, people are realising that it is easier to obtain a 
| supply of oil in many places than it is to get coal, as oil is sold at 





every village shop. Finally, an oil boat requires neither stoker nor 
| engineer to work it, and this in itself is a very great advantage. 


Portsmouth, September 12th. VoOSPER AND Co, 








FERRY BRIDGES, 

Sir,—In your issue of the Ist inst. you illustrate and describe a 
bridge said to be the joint invention of Messrs. De Palacio and 
Arnodin. If these gentlemen will look up the number of Lugineer- 
ivy of July 25th, 1873, they will tind very complete drawings of 
their invention. PALMAM QUI MERUIT FERAT. 

Westminster, September 7th. 














THE DEVASTATION. 


| A NOTEWORTHY naval event, viz., the return to active 
service of one of the earliest of our sea-going mastless turret 
ships, the Devastation, after partial reconstruction, and a 
| renovation in propelling machinery, armament, &c., must 
| not pass without record. This vessel has, by the fitting of 
{modern typed merine engines, boilers, and guns, together 
| with torpedo gear and an entire electric equipment, been 
| brought up to present day requirements as a fighting ship. 
| She was laid down in 1869, launched at Portsmouth in 1871, 
and first commissioned on the 17th August, 1872, and we now 
find her after a lapse of twenty-one years undergoing a 
second steam trial under natural draught, with an entirely 
new set of engines and boilers, &c., which combine in their 
design and construction all the latest improvements in 
warship machinery. The Devastation before the renewal was 
propelled by engines of the direct-acting trunk type, fitted 
by Messrs. John Penn and Sons, of Greenwich; the new 
propelling machinery supplied by Messrs. Maudslay, Sons, 
and Field, of Lambeth, consists of three-cylinder triple- 
expansion twin engines, each driving a screw propeller; the 
high, intermediate, and low-pressure cylinders, being 344in., 
5lin., and 76in. diameter respectively, each with a piston 
stroke of 3ft. 6in. The boilers are worked at a pressure of 
1401b. per square inch, and the engines are designed to 
develope 5500 indicated horse-power under natural draught, 
and 7000 under forced draught, giving an estimated speed of 
ship of 13-4 knots with the former, and 14 knots with the 
latter power. With the substitution of inverted twin engines 
and steel cylindrical boilers for those originally fitted, the 
whole of the internal engine and boiler space in the ship 
had to be rebuilt; and her having to be fitted with twin screws 
necessitated the removal of the after part of the vessel, 
and replacing it with a stern portion adapted to the new 
requirements. This having been satisfactorily effected, 
together with the fitting of the new propelling and auxiliary 
machinery, the renovated vessel on ‘Tuesday last underwent 
an eight hours’ steam trial under natural draught, when the 
following mean results were obtained. With half an inch of 
air pressure in the stokeholds, a boiler pressure of 1401b. per 
square inch was maintained, the vacuum reached 28°35in., 
and the revolutions of engines were 93:8 per minute, the 
aggregate indicated horse-power developed being 6000, and 
the speed of ship by log—which was drawing at the time 
25ft. forward, and 26ft. 84in. aft—was 13} knots, which was 
considered satisfactory. The probable cost of the refit of the 
Devastation given in the Navy Estimates is £156,261, of 
which £63,187 is put down for machinery, and £67,555 for 
hull fittings and equipment. 
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RECENT PRACTICE IN PUMPING ENGINES.* 


By F. W. Dean, Mem. Am. Soc. M.E. 
(Concluded from page 241.) 

We have so far confined our attention to the steam end of the 
engine, but there is some opportunity to economise at the pump 
end. The amount of power in pumping engines absorbed by 
friction of machinery and water is in general § or 9 per cent., but 
it has occasionally been as little as 5 per cent., and in the case of 
the Worthington high-duty engine at Lowell was found to be only 
2°8 percent. All that can be done to minimise this friction is to 
send as little work from the steam end to the pump end through 
intermediate machinery as possible, and in this respect a direct- 
acting pump will probably always lead, although it may be 
questionable whether the compensating apparatus in the high-duty 
direct-acting engine may not absorb as much power as the 
connections and shaft in the fly-wheel engine. Considering the 
small total friction of the Pawtucket engine, and of the Newton 
engine in the first test, and of several direct-acting engines, this 
pomt may well be raised. Other points to be attended to are a 
reduction of the suction lift, so that the pump will promptly and 
well fill. Ample suction and discharge valve areas, ample passages 
and easy turns, assist in diminishing friction. Reduction of suction 
lift is best effected by vertical pumping engines. Experience 
indicates that if the areas through valves and water passages are 
sufficient to give a water velocity of 250ft. per minute, or less, they 
are ample. The water through the valves should be carefully 
guided, and not too abruptly deflected. Efforts should be made 
to reduce shocks in pumps, for when they exist more or less 
energy is wasted. This can be accomplished by small lift and 
quick-seating valves, but the most perfect means of accomplishing 
this is by the mechanically-closed valves devised by Professor 
Riedler, of Berlin. This consists of an apparatus which allows 
the valves to lift by the water pressure, but closes them by 
mechanical means before a return current has time to form. It is 
said that by this means pumps can be run at almost any speed 
without shock. It is hoped that within a year the new Leavitt 
engine at the Boston Waterworks will furnish us with an object 
i in this respect. See the Engineering News, December 22nd, 
1892. 

I do not wish to imply that the ordinary multiple automatic 
valve pump cannot be run fast. The Pawtucket pumping engine 
shows that it can with success for years, and there is a fly-wheel 
pumping engine at Toronto, designed by the Geo. F. Blake Mann- 
facturing Company, that has for several years been running from 
sixty to eighty revolutions per minute. It consists of a Brown 
cross-compound engine, with piston-rods passing through the back 
cylinder heads into Blake pumps with large valve area. The pumps 
receive water under pressure, and they work with perfect quiet. 
It is a significant fact in this connection that many pumping 
engines which have been speeded up have run best at the highest 
speeds, specially if they have low suction lift and large valve area. 
Tais is undoubtedly due to the high velocity of the water, and the 
proportionate inability to form a return current by a reversal of 
the plunger movement, and thus a slower seating of the suction 
valves, and resultant reduction of shock. It is conceivable that a 
pump might run so fast that the current of water would move 
forward so rapidly that reversai would not occur, and that there 
could not bea shock. In that case the suction valves would be 
slow in seating and seat by the pressure of the springs upon them. 

The plunger speed of pumping engines is often, and in fact 
generally, limited to a certain number of feet per minute, without 
regard to the number of strokes made by the engine. There is 
widespread misapprehension on this point. The requirement 
mentioned is imposed in order to diminish shocks, but as the 
shock occurs at the instant of the reversal of the plunger, it is 
evident that a limitation of reversals should be made. If the 
reversal has been made and the shock has occurred, it is evident 
that the water can be moved with unlimited speed with safety. 
Engines are often built to make a certain number of revolutions 
per minute, and are so designed that the plungers have a shorter 
stroke than the steam pistons in order to diminish the plunger 
speed. Such an arrangement can accomplish nothing, for the 
same amount of water must be displaced at each stroke whether 
the pump stroke is long or short, necessitating the same amount of 
valve area, the same acceleration and retardation of water, and 
often inconvenience in construction. With the shorter stroke the 
plunger diameter must be increased, and in many designs this 
requires an undesirable diameter of pump in order to secure suffi- 
cient valve area. 

The superintendent of waterworks is often required to select 
between vertical and horizontal pumping engines. I trust that 
the time will come when no horizontal pumping engines will be 
made, for they are likely to be a source of great expense in repairs 
in consequence of wearing cylinders and pumps from the friction 
caused by the weight of the moving parts. In some cases pistons 
act like planing machines on the cylinder boxes, and leakage of 
steam and reduction of duty may result. The horizontal engine 
also requires more cylinder oil than the vertical, and the friction 
of the machine is greater in the former. It is notorious that the 
vertical engine for any service is more durable, reliable, and 
economical than the horizontal. 

Having considered pumping engines from various points of view, I 
wish to consider methods of testing. Within afew yearsa movement 
towards a rational system of testing pumping engines has occurred, 
which culminated in the appointment of a Committee by the 
American Society of Mechanical Engineers to devise and report 
upon a standard method of conducting and reporting such tests. 
For a number of years it has been common to separate the engine 
from the boiler by specifying duty per a certain number of pounds 
of steam used by the engine, as 1000 lb. As the engine does its 
work in virtue of heat carried to it, it is obviously better to specify 
duty in terms of a certain number of units of heats used by itand 
its necessary auxiliaries, such as reheaters, jackets and feed 
pumps. The Committee referred to reported in favour of this 
plan, and recommended the use of 1,000,000 British heat units ; 
or, in other words, that the duty shall be the number of foot- 
pounds of work done by the pump per 1,000,000 heat units 
absorbed by the engine. I propose to explain this in detail. When 
steam of a certain pressure, and therefore temperature, passes the 
throttle valve into the engine, each pound possesses a certain 
number of heat units, and knowing the number of pounds 
entering the engine, by weighing the feed-water, it is an 
easy matter to compute the total amount of heat units that enter 
the engine in a given time. This steam passes out of the engine 
partly as steam and partly as water at a temperature lower than 
that at which it entered. The engine has, therefore, used a 
certain number of heat units in doing its work. The temperature 
at the end of the process is called the temperature of rejection, and 
is practically the temperature of the feed-water, as it leaves the 
engine, or any feed-water heater with which the engine is provided, 
for the cycle takes place between the engine and boiler. If there 
are jacket and reheater drains, their dmounts and temperatures 
must be considered if it is practicable to return them to the boiler. 
It is obvious from this that the hotter the feed-water the less heat 
the engine uses, and the higher the duty will be. If independent 
feed pumps are used they must be considered a part of the engine, 
the steam used by them counted, and the temperature of the boiler 
feed if raised by these pumps must be taken for the temperature 
of rejection. If cold water is used for feed its temperature is the 
temperature of rejection. Insucha test the initial pressure should 
be taken close to the engine, so that the engine shall not suffer 
from the condensation and wire-drawing which may come from a 
long pipe, for which it is in no way responsible, and the tempera- 
ture of rejection shall be taken as near the engine as possible, so 
that it shall not suffer from a fall on account of a long feed pipe, 
for which it is in no way responsible. 

* A paper read before the New England Waterworks Association at its 
annual meeting at Worcester, in June, 1893. 








Now, in regard to the foot-pounds of work done by the pump 
end, this should be determined by multiplying the pressure against 
which the plunger acts, including suction lift, by its area of cross- 
section, and by the distance through which it moves. It will be 
observed that this method takes no account of the water pumped, 
for this can be determined by weir measurement or otherwise, and 
the contractor should be held as responsible for the capacity of the 
pump as for the duty. The quality of the steam near the engine 
should be determined in order to accurately compute the amount 
of heat passing into the engine. 

The propriety of leaving the boiler out is evident. It may bea 
poor evaporator, a bad primer ; it may have good or bad coal, it 
may be fired well or badly, or it may be dirty, and for any of these 
the engine is not responsible. In order to protect the purchaser 
the boiler should be put in undera guarantee to evaporate so much 
water, when reduced to the equivalent of feed at 212 deg., and 
evaporation at that temperature per pound of combustible con- 
sumed. 

In this connection I wish to refer to the need of a standard coal 
for testing boilers, and I think it would be well for this association 
to officially reeommend the use of George’s Creek Cumberland in 
lump form. This coal is recommended because it is easily pro- 
cured, is good, and suffers less from exposure and transportation 
than some others. The lump form is recommended because it is 
nearer a standard state than fine coal, and is, therefore, a more 
definite thing. The boiler should not be held responsible for the 
incidents of transportation and exposure. 

The duty of pumping engines is often greater on trials than in 
later service, but there are some exceptions, the Lynn and 
Lawrence engines being examples. If the coal used for heating 
and other service is deducted I should generally expect an increase 
of duty, for if the engine and boilers are not neglected, all parts 
must work better, and they are likely to be treated by more intel- 
ligence with an increase of experience. 

Finally, I wish to draw your attention to the means of producing 
economy that are left to us. We must look to the steam end 
of our pumping engine for further improvement, as pump resist- 
ances are near a minimum at present. As before hinted, the 
greatest field is in preventing cylinder condensation, and while the 
triple expansion engine has done much when intelligently designed, 
it would seem that the quadruple engine is justitiable where coal is 
not cheap, and this with pressures easily and safely carried. 

It would seem that the use of superheated steam offers the 
most promising field for the future in the prevention of condensa- 
tion. In the past a durable superheater has not been produced, 
but at present I am of the opinion that it can be. The next ditti- 
culty is te furnish sufficiently high temperature waste gases for 
superheating from the boiler without injuring the boiler perform- 
ance, soas to counterbalance the gain from superheating. Recent 
experiments that I have made with boilers of the locomotive type 
burning from 16 1b. to 701b. of coal per square foot of grate per 
hour show plainly that evaporations of over 131b. of water from 
and at 212deg. per pound of combustible can be obtained when 
gases are escaping at 600 deg. F. This is sufficient for consider- 
able superheating, and such a boiler performance can be obtained 
with induced artificial draught. The remainder of the field for 
economy is chiefly to utilise all waste heat from the engine and 
boiler for heating feed-water. 

In conclusion, I predict that the most economical steam plant of 
the future will be arid as follows :—The boiler will be of the 
locomotive type, having a ratio of heating to grate surface of 75 or 
80 to 1, working with over 200 lb. of steam, having artiticial draught 
and burning 301b. or 401b. of coal per square foot of grate per 
hour. This type of boiler is selected because it is the most 
economical of all boilers, either when forced or not ; will stand the 
highest pressures, extreme forcing and general abuse without 
harm for many years. It is the pioneer of high pressures through- 
out the world, and its success under the most trying conditions 
shows it to be perfectly safe. 

The engine used will be a moderately fast running vertical 
quadruple expansion, furnished with steam superheated by the 
waste gases of the boiler. The cylinders will be steam jacketed, 
and the initial steam in the high-pressure cylinder may be 
wire - drawn considerably below the boiler pressure. here 
will be reheaters between the cylinders, the condensation 
from the working steam side of which will be passed through 
evaporators in the smoke flue of the boiler, and returned 
to the most advantageous point of the engine. The live 
steam should not evaporate any of this condensation, on 
account of the great amount of heat required, but should merely 
prevent condensation. The condensation from the live steam side 
of the reheater should be returned to the boiler. There will bea 
feed-water heater in the low-pressure exhaust pipe, and this water 
will have added to it the rejected heat of the auxiliary engines, 
if there are any, and will then pass through an economiser in the 
flue beyond the superheater and evaporator on its way to the 
boiler. The jacket condensation will pass to the boiler independ- 
ently. The smoke-box end of the boilers will be near the engine 
in order to diminish the dissipation of the superheat of the steam 
which occurs very readily. In the case‘of pumping engines, the 
pumps will have a large valve area with many small automatic 
valves, or with few large automatic lifting and mechanical closing 
valves, 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The first meeting of this Association for the winter session 
was held in the Cannon-street Hotel on Saturday evening, the 2nd 
inst., when the President—Mr. W. T. Coates—occupied the chair, 
and Past-President Mr. F. J. Garnish the vice-chair, and there was 
a good attendance of members. After the ordinary business of 
the Association was finished, a paper was read by Past-President 
Mr. W. P. Heath on “Electrical Installation, Wiring and 
Fitting,” which was illustrated by diagrams, and experiments with 
a small dynamo and a selection of electrical appliances and 
fittings. Mr. Heath said that when it was proposed to place an 
installation, the first thing to be considered was to ascertain from 
whence the current was to be got, as although this in small towns 
is a very small matter, as frequently there is but one company 
supplying a whole town, in large towns, and especially in London, 
there had been so many concessions and powers granted with Acts 
of Parliament at their back that it was a matter of some import- 
ance, especially where the current in the mains might be from 1000 
to 2000 volts pressure. Having explained the method of reducing 
high-pressure current to the usual pressure for lamps by trans- 
formers, he proceeded to discuss the best method of carrying out 
the wiring and fitting for an installation of 100 lamps in two 
circuits of 50 lamps each, explaining how the sizes of wire and 
character of the fittings best suited was determined. He 
explained the three system of wiring invented by Professor 
Forbes, and also the three-wire system invented by Dr. Hopkinson. 
In the new buildings intended to be lighted by electricity, architects 
were now making provision for the wires to be carried down chases 
in the walls, just as they made provision for drain and other pipes. 
Mr. Heath explained the advantages of different sorts of fittings, and 
the difficulties electricians had to contend with through damp 
dissipating the current, &c., and various methods of preventing or 
overcoming those difficulties, also the method of testing wires for 
continuity, and concluded an interesting paper by giving a detailed 
estimate of the cost of such an installation as had been referred to. 
Mr. Hill, of the Edison-Swann Company, proposed a vote of 
thanks to Mr. Heath for his interesting paper, which was seconded 
in a few remarks by Mr. Powrie. The president, in putting the 
motion, said he thought Mr. Heath had done well in not wasting 
time in discussing what electricity is, but in directing their 
attention to the best means of utilising it.after it was produced, 
and strongly recommended members to follow his example. Mr. 
Heath acknowledged the vote, and answered a few questions put 
by inquiring members, and the meeting closed. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. : 


(From our own Correspondent.) 


SLIGHTLY less stringency was reported on ‘Change in Birmingh, 
this—Thursday—afternoon in the finished iron market ~~ 
were indeed stated to have occurred where sheets had been Pe 
£7 12s, 6d. for lattens. Such instances were, however ‘exh * 
tional, and, generally speaking, sheet iron is from 2s, 6d rome 
dearer than this. Galvanised corrugated sheets continue £11 10s 
to £11 15s. Marked bars are £7 10s. to £8 2s, 6d es 
about £6. There is a fair amount of work on hand, both for home 
and export. The steelmakers continue very busy, Taking the 
iron and steel market as a whole, it is, up to the present quite “ 
firm as last week; but how long this state of things may last in 
the present unsettled condition of the coal trade it is impossible te 
say. The pig iron trade is also very firm. Some classes of 
Northamptons and Derbyshires are commanding 47s. 6d. to 50s 
Other quotations are unaltered on the week. The Staffordshire 
collieries at work under the Wages Board are extremely busy and 
so, too, are the three Cannock Chase collieries, which alone remain 
at work. The resumption of operations among the North 
Staffordshire men has caused much satisfaction in that part of the 
shire. 

‘‘It might have been worse,” is the comment of local iron and 
steel masters when they have before them the result of our foreign 
trade in iron and steel for August, and for the first eight months of 
the year. Considering the disturbance to trade caused by the 
coal strike, a rather more adverse result was anticipated than has 
appeared. The total quantity of iron and steel exported last 
month was an increase of 8 per cent. in quantity, although a 
decline of 5 per cent. in value. In the trade for the first eight 
months of the year, there was an increase of 13 per cent. in the 
quantity of iron and steel exported, and a fractional improvement 
in value also, In pig iron the improvement in the value of the 
month’s exports is nearly 4 per cent. ; in railroad iron and steel, 
21 per cent.; telegraphic wire, 507 per cent.; unwrought steel 
5 per cent. ; and unwrought tin, 48 per cent. The declines in 
value for the month include, bar and angle iron, 10 per cent.; wire, 
19 per cent. ; cast and wrought iron, 7 per cent. ; hoops and sheets, 
18 per cent. ; and tin-plates, 21 per cent. Tin-plates have fallen 
off considerably to the United States, and that from 24,221 tons to 
15,784 tons. 

Regarding other classes of iron and steel sent to the United 
States, the following movements may be pointed out, from Auyust 


+, and common 


last year to August this:—Machinery and millwork, a decrease 
from £72,432 to £42,673 ; hardware and cutlery, also a decrease 
from £24,348 to £15,073 ; bar, angle, bolt, and rod iron, a decline 


from 185 tons to 137 tons ; railroad iron, an improvement—but only 
from 44 to 54 tons. Iron hoops, sheets, and plates remain about 
stationary, being 1247 tons last year and 1188 tons this August. 

A fair degree of activity characterises the heavy ironfoundry 
trades, chiefly in iron and steel castings on home account. Some 
rolling mills to be used in the brass and copper trades have lately 
been completed by Mr. Josiah Guest, of the Victoria Lronfoundry, 
West Bromwich, and the Albert Ironfoundry, Great Bridge. This 
work consists of a series of eleven metal rolling mills for a home 
tirm. They comprise 22in., 18in., l4in., and three ]2in., a 10in., 
two 9in., and two Sin. rolls, together with all the necessary gearing. 
These mills are intended for rolling brass and copper. Mr. Guest 
is fully employed in chilled and grain rolls for iron and steel works, 
He finds the European demand for chilled rolls fairly good, 
including the call from Russia, Germany, and Italy. The two 
former countries are also requiring rolls for brass and copper. Mr. 
Guest is also engaged on some 2lin, mills for rolling seamless stee! 
tubes. 

It is currently rumoured in the district that some of the bridge 
work recently decided upon in connection with the Indian State 
Railway has been either altogether withdrawn or postponed, and 
the reason, rightly or wrongly, is attributed to the condition of 
the finances at the ordering end, but as to whether such a conjec- 
ture is correct or not in this case, no official information is forth 
coming. It is reported that a leading firm in this district lately 
received an order weighing not far short of 2000 tons in 70ft. spans, 
but that for some unaccountable reason the indents were after- 
wards cancelled. 

Bridgework builders continue busy upon the orders recently 
booked for foreign railways, but in some cases the inconvenience 
lately experienced in obtaining steel of the accustomed character 
continues, and engineers have either to take metal other than the 
usual descriptions, or else to wait until the customary supplies are 
forthcoming. In some cases basic Bessemer steel is being used 
instead of Siemens-Martin acid. Messrs. E. C. and J. Keay, of 
Dariaston, are credited with having takenan order for about 600 tons 
of bridgework for widening some London and North-Western 
bridges. Some other small orders have also been received by other 
firms. 

The edge tool trade is moderately engaged. Among other 
makers in this district who have their share of current work is Mr. 
Septimus Vaughan, of the Staffordshire Edge Tool Works, Swan 
Village. He is fairly well engaged in the manufacture of a 
variety of edge tools chiefly for agricultural purposes for export. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchestev.—All branches of the engineering and iron trades 
are gradually becoming more and more disorganised by the con- 
tinued stoppage of the collieries, and it can scarcely be said that « 
settlement of the wages dispute gets any nearer, except to the 
extent that as the stoppage goes on, the position of one side or 
another must necessarily be weakened for continuing the struggle. 
So far as the Lancashire and Cheshire Miners’ Federation is con- 
cerned, the funds for supporting the men are now completely 
exhausted, and they are altogether dependent upon such assistance 
as can be obtained from outside sources; but the men seem, 
if anything, more determined than ever to resist the reduction 
in wages or any reference of the question to arbitration. 
The coalowners, on the other side, show no inclination to give 
way, and any disposition to re-start pits at the old rate of 
wages is practically confined to a few of the comparatively 
small collieries. Local supplies of coal are almost completely 
exhausted, and there are not more than half a dozen Lancashire 
collieries, at the outside, who have now any stocks that could be 
drawn upon, with the result that prices continue to move upwards, 
and to a large extent are altogether regulated by circumstances, 
or the conditions that arise from day to day. Although supplies 
of fuel are now coming in pretty freely from other important 
mining centres where the pits are working, the largely increased 
cost, which, under the most favourable conditions, represents fully 
double the price that was being paid prior to the stoppage of the 
pits, is necessarily causing a curtailment of operations 1n all the 
wenagae oe coal-using industries. The Lancashire blast furnaces - 
now damped down, and only a small portion of the plant at the 
local steel furnaces is kept going, whilst the whole of the — 
shire finished iron works are entirely stopped, except that here anc 
there a mill may be kept running on special work. So far, com- 
paratively few of the engineering establishments have me 
actually stopped, as most of them have held fairly large ong 
fuel, but in many cases they are now economising ae 
going on short time, rather than get in further supplies at presen 
prices. oe 

The Manchester Iron Exchange on Tuesday was moderately 
attended, but all through business was ae extremely slow, 
and both in raw and manufactured material the buying going —* 
restricted simply to the merest hand-to-mouth requirements. . 
pig iron orders for only very small quantities are being given out, 
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ices generally remain about stationary. Lancashire pig iron 
lng owing to the furnaces being damped down, = not 
quoting at all in the open market, but are supplying small 
uantities out of stock, at special prices, — District brands remain 
much as last quoted, Lincolnshire averaging 40s. 6d. for forge to 
41s. 6d. to 42s. for foundry, with Derbyshire foundry ranging from 
48s, 6d. to 49s. up to 50s. net cash, delivered Manchester, with 
only a limited business doing. For outside brands quotations are 
firm at late rates, with perhaps rather a tendency to harden in 
Scotch iron, which for delivery at the Lancashire ports is quoted 
at about 46s, and 46s. 6d. for Eglinton, and 47s. to 47s. 6d. for 
Glengarnock, net prompt cash. Good named foundry Middles- 
prough remains at 44s, 4d., with ordinary brands obtainable at 
about 43s, 10d. net cash, delivered Manchester. 

In the finished iron trade there is very little doing, and none of 
the Lancashire makers are really offering in the market, except 
that here and there they are prepared to deliver out of stock at 
special prices. North Staffordshire finished iron is, however, with 
the resumption of work at the collieries in the above district, again 
offering in this market at about £5 12s, 6d. per ton for bars, 
delivered equal to Manchester, 

The steel trade continues extremely quiet, with good foundry 
hematite quoted at about 54s., less 24, but practically no quota- 
tions for steel billets, whilst for steel boiler-plates prices nominally 
remain at about £6 10s. per ton, delivered in the Manchester 

istrict. 

a moderate amount of inquiry is reported in the metal market, 
and copper and brass wire have been advanced 4d. per pound 
during the past week, with list rates for other manufactured goods 





firm. 

The general position throughout the engineering trades shows 
no improvement, but if anything the outlook is still more unsatis- 
factory, owing to the operations being so hampered by the present 
fuel supply difficulties. Except that stationary engine builders 
continue fairly off for work, engineers generally are but moderately | 
supplied with orders, and the weight of new work coming forward 
continues small, With regard to employment, the returns of the 
rincipal trades union organisations connected with the engineering 
industries show that during the past month there has again been 
a considerable increase in the number of unemployed members, 
owing to the continued strike in the coal trade. The Amalgamated 
Society of Engineers, out of a total membership of 73,000, has 
upwards of 6000 out-of-work members now on the books, repre- 
senting nearly nine per cent. of the membership in receipt of un- 
employed benefit. In the Manchester district, where the returns 
were previously of a more satisfactory character than for most 
other important engineering centres, the number of unem- 
ployed has now risen to ten per cent. of the local member- 
ship. The returns of the Steam Engine Makers’ Society show 
that in the Manchester district they have not been very 
seriously affected by the coal dispute, but in some of the 
Lancashire and Yorkshire mining districts a considerably increased 
number of men has come upon the funds, owing to the stoppage of 
the pits. Still, the increase of out-of-work members has not been 
so large as bad been anticipated, the total number in receipt of | 
donation benefit being not more than about 54 per cent. of the | 
membership ; whilst in the Manchester district there are not more | 





than 3 to 4 per cent. of the local membership in receipt of out-of- | 
work support. As to the condition of trade, the reports from the 
various districts are to the effect that it isanything but good ; and | 
this, combined with the present fuel supply difficulties, accounts | 
for the large increase in the number of out-of-work members in the | 
societies, works—in the present unsatisfactory condition of trade— | 
preferring to close or run only a portion of their “amp rather than | 
pay any largely increased price for fuel to keep them going. 

Mitchell’s Emery Wheel Company, of Manchester, has brought 
out several improvements in its well-known grinding machines. 
One of these is a very useful combined machine for ordinary grind- | 
ing, and for tool grinding, which occupies no more space than 
single machines. At one end of the shaft is an emery wheel 18in. 
diameter by 2in. thick, and at the other end one of 16in. diameter | 
by 2in, thick, with trough, water guard, and adjustable rest for | 
tool grinding. Another very useful machine is a brass finishers’ | 
tool grinder, which can be bolted to the end of a lathe bed or other 
convenient place, and, being provided with fast and loose pulley, | 
can be driven from the same shaft. This is a very handy machine, | 
which enables the workman to grind up his tools without loss of | 
time, as is frequently the case in waiting his turn at the ordinary 
shop tool grinder. 

A powerful set of pumps has just been completed by Messrs. 
Lancaster and Tonge, of the Lancaster Works, Pendleton, Man- 
chester, for the Ellis Town Collieries, near Leicester, where they 
are being put down to supply water to the surrounding district. 
The pumps are of the Cameron type, with double-acting rams, and 
they are to deliver 24,000 gallons of water per hour against 200 Ib. 
pressure per square inch. The diameter of the ram is ]lin., the 
diameter of the steam cylinders 22in., the length of stroke 13in., 
and the pumps are to work at 47 revolutions per minute, with 4in. 
steam, and Sin, suction. The entire ram castings are made of steel, 
the cylinders are fitted with the Lancaster spiral spring pistons, | 
and all the rods are made of the best mild steel, the joints and | 
bearings being adjustable and lined with phosphor bronze, whilst 
the valves are fitted with special composition seatings, which have | 
been adopted by the firm for high-pressnre pumping. 

All descriptions of fuel have during the past week been meeting 
with a more active inquiry, and with stocks held at the Lancasbire 
collieries rapidly disappearing, there has been a further upward | 
move in prices of something like 2s. 6d. per ton on both screened | 
and unscreened coal, through and through coal being now quoted 
atabout 17s. 6d., and round coal about 2)s. per ton at the pit mouth. 
It is, however, only in exceptional cases that these figures have | 
been got, and there are still sellers of Lancashire coal at quite 2s. | 
under the above quotations. For the very small quantities of | 
engine fuel now left, all sorts of farcy prices are being asked, 
ranging from 13s. up to 15s. per ton at the pit mouth. Supplies 
of fuel coming in from other districts—such as South Wales, | 
Scotland, and Durham—are, however, being largely bought by 
consumers at prices ranging, according to quality, from 16s. up to 
20s. per ton, delivered at stations in the district, whilst with the 
resumption of work at the North Staffordshire pits further 
Increased supplies can be looked for, which will no p sear have a 
material effect upon prices. 

With regard to the shipping trade, buyers are already covering 
their requirements almost exclusively with coal obtained from other 
districts, large quantities coming to the ports on the Mersey from 
South Wales and Scotland at prices very much under those that 
are asked for Lancashire coal, which is now almost practically out 
of the market. 

Barvow,—There is less activity in the hematite iron trade. 
Makers find the effect of the coal strike in the falling off of orders 
from Lancashire and South Yorkshire. There is a very poor 
inquiry for Bessemer iron either on home or foreign account, and 
no trade whatever for forge and foundry samples. Prices are easy 
at 45s. 3d. for warrant iron sellers, net cash, and 45s. 14d. buyers, 
net cash, while makers ask 46s. for parcels of mixed Bessemer Nos. 
het f.o.b. Stocks last week increased practically 5000 tons, and 
this week they have increased 7450 tons, leaving the total weight of 
Warrant iron in stock at about 78,000 tons, in addition to the 
stocks held by makers. Recently, three furnaces in the district 
were damped down, and these have since been blown out. Three 
or four furnaces will be blown out in the district this week. 
he demand for iron ore is exceedingly weak. The consumption 
has fallen off, and there is no prospect of an increase in demand, 

In the steel trade a much quieter tone prevails. The demand 
for steel rails of heavy sections is much lers active than it was 
Some time ago, and makers will not be able to keep their mills 
Sowa in full activity during the autumn and winter months. 
her ag are unchanged at £3 15s, for heavy sections of rails net 
-o.b, In light rails and colliery sections nothing is being done, 
and the trade is practically n7i/ in blooms, slabs, billets, and wire 














rods, There is a small business in hoops at about £6 10s. per ton. 
Tin bars are in quiet request at £3 17s. 6d., being a drop of 2s, 6d. 
on the week. 

A more hopeful prospect is afforded in the shipbuilding and 
engineering trades, One or two orders have recently been booked, 
and others are in course of negotiation. 

Coal and coke are in scarce supply, and prices are at a pro- 
hibitive point. 

Shipping is quiet, and very little profit is afforded to those 
engaged in the trade. Freights are low and unremunerative, and 
a considerable tonnage of shipping is lying idle. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE official return showing the quantity of coal sent to Hull 
and exported from Yorkshire collieries during August has been 
waited with unusual interest. It has now been issued, and con- 
firms all that was anticipated as to the effect of the strike. The 
total imports last month amounted to 83,248 tons, against 213,673 
tons, or a decrease of 130,424 tons. The exports last month were 
37,849, against 99,374 tons last year, the falling-off being 
61,525 tons. In the eight months of 1892, 1,520,592 tons were 
sent to Hull, against 1,006,488 tons during the corresponding 
period of last year. The falling-off is thus 514,104 tons. The 
exports for the eight months of 1892 reached a tonnage of 559,482. 
against 349,183 this year, thus exhibiting a decline ot over 210,299 
tons. At the end of the half-year the decrease in business was 
269,395 tons. The close of August shows that the decline 
had reached over 500,000, of which no less than 240,000 tons 
have been added during the last two months. The Denaby Main 
Colliery Company usually stands at the head in the business done 
with Hull]. Last month they were considerably down on the list, 
but this is partly accounted for from the fact that they sold their 


| large stock to the Midland Railway Company. During August only 


3520 tons were sent from Denaby to Hull, against about 14,000 tons 
during the corresponding period of last year. The Thorncliffe 
Colliery sent only 104 tons, against 4912 last year. The Kilnhurst 
Colliery sent 7312 tons. These were the only pits in the county 
which forwarded an increased tonnage. Monk Bretton was second 
with 3872 tons, or about one-half of the weight they sent during 
August of last year. The West Riding collieries show a similar 
decline, the drop varying from 3000 to 7400 tons. It is significant 
to note that whilst Yorkshire colliexies have done so much less, 
twenty-one collieries in Durham and Northumberland have been 
sending coal to Hull for the first time. Yorkshire’s difficulty is, 
of course, their opportunity. 

Three railway companies have struck out 130 passenger trains in 
consequence of the miners’ strike—the Great Northern and the 
Manchester, Sheffield, and Lincolnshire fifty each, and the Midland 
Railway thirty. The mineral traffic, of course, is completely 
suspended. ‘I'his means a serious addition to the unemployed, who 
are now thronging the streets of our principal Midland towns and 
colliery villages. On every hand beggars abound, and soup kitchens 


| are being established for the women and children. 


ery grave and regrettable events have occurred in the coalfield 
since my last letter. For a few days the mob had the upper hand, 
and a Reign of Terror was literally established in a considerable 
portion of Yorkshire and Derbyshire. At the outset the authorities 
did not appear to grasp the situation, and the rioters, unchecked 
in one place, promptly had imitators elsewhere. Holbrook, near 
Eckington, was the beginning of the trouble. The success of the 
miners there in arresting the movement of the company’s coal led to 
similar effurts at Sheftield, where carters were absolutely pro- 
hibited from taking loads from the coal yards. That coal, be it 
remembered, had been got from the pits before the strike, and 
the men had received wages, including the full forty per cent., 
for it. The ridiculous and disgraceful spectacle was presented in 
Sheffield of a cartload of engine slack being guarded up the 
street by seven mounted policemen, while a hooting crowd of 
some five hundred rabble followed. There were serious disturb- 
ances at all the coal yards and at several district collieries, 
notably, Watts and Broughton Lane. The police have been fully 
reinforced by military, who in one instance—Featherstone, in 
the West Riding—had to fire on the mob, with the loss of life. 
Quietude prevails while I write. Coal is being removed from 
the yards, but the disturbed districts are still patrolled by strong 
forces of constabulary, and the red-jackets are quartered close 
at hand, 
Coal, of course, gets scarcer every day, and famine prices are the 
rule. The supplies which reach Shettield from Durham are inade- 
quate for local wants, and the price is prohibitive. Dealers ask 


| from 20s. to 22s.—in some instances 24s.—per ton for household 


sorts. Manufacturing fuel has rushed up to three times its normal 
value. The manufacturers are closing departments every day. 
Several firms have shut up their premises altogether, and gone off 


| with their families to the seaside or the hills, until the coalowners 


and the colliers come to terms. A further conference of the 
Miners’ Federation is not expected to result in any detinite settle- 
ment. Meanwhile misery abounds on every side. The northern 


| coalowners take the trade in fuel, and the foreigner improves the 


occasion in manufactured productr. 
In the heavy trades there is little to report. Bessemer has 


| advanced 5s. to 10s., in sympathy with the advanced cost of pro- 
| duction. 


The principals in the large works are doing the best 
they can for their workmen who are idle through no fault of their 
own, the men being employed alternate weeks in the ordinary 
departments, and as far as possible uninterruptedly in the special 
departments. In the lighter industries some improvement is 
reported from the Australian and South American markets; but 
very poor accounts are received from the country and the 
Continent. 

Colonel Howard Vincent, C.B., M.P.—Sheftield, Central Division 
—starts next Wednesday for an extended foreign tour, touching 
tirst at Brazil, then taking the Argentine Republic, Peru, Chili, 
and on to the principa! West Indian Islands, The Colonel informed 
me on Tuesday that he had been offered several commissions, but 
had declined everything in order that he might have a free hand 
to make inquiries bearing upon the trade interests of his constitu- 
ents. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in our trade noted last week is continued, but 
the progress made is scarcely so good as might be expected, and 
the amount of business transacted still fails to come up to what it 
should be at this season of the year, when there is an extra rush 
because the northern shipping season is getting short. Neverthe- 
less, there are better signs than have been noted for a long time 
past, and there is reason to believe that the worst of the depres- 
sion has been experienced, and that greater activity in buying will 
be noted. Our Board of Trade statistics for August show marked 
improvement when compared with last year, and it is evident 
from them that our iron and steel works must have fuller 
employment now than they had in the latter half of last 
year. The more satisfactory commercial intelligence from the 
United States will doubtless have a good effect on our own 
markets, as it would seem that trade has begun to revive. In 
this district for a long time speculation has been practically dead. 
Consumers would not buy ahead, but confined their purchases to 
what satisfied immediate needs; and as the fluctuations in prices 
were so small, and the tendency was so uncertain, values being as 
likely to fall as to rise, the speculative fraternity, who have been 
so important a factor when trade showed indications of improve- 
ment, have severely held aloof from iron, devoting their attention 
to other trades, where they could operate with quicker returns 
and better chances of profit. " Seldom in the history of the 





trade has there been so little speculation pure and simple. What 


now chiefly checks the upward movement is the labour troubles in 
the coal trade, and undoubtedly this has delayed considerably the 
setting in of the autumn demand, and the realisation of better 
prices which usually follows. The difficulties in the coal trade in a 
great measure overshadow the good features which may be noted, 
and Cleveland makers are deriving little benefit from the stoppage 
of so many furnaces in other districts. It cannot be denied that 
they are called upon to supply more iron, but prices keep low. 
That deliveries are large is apparent from the shipments of pig 
iron, which are above the September average, but this is partly 
due to the heavier trade done with Scotland, where half the blast 
furnaces have been damped down within the last two months 
owing to lack of fuel. The quantity of pig iron shipped this 
month, so far, from the Tees to Scotland, has been thrice 
that reported over the corresponding month last year, and the 
deliveries to the Continent are better than they have been. 
Up to Wednesday evening, this month’s exports of pig iron 
from the Tees reached 39,465 tons, as compared with 30,271 tons in 
August, and 20,481 tons in September, 1892, all to 13th. It is 
satisfactory to note that the stock in the public warrant stores, 
which for months has been steadily increasing, and which last 
month showed an increase of over 11,000 tons, has ceased to 
increase so rapidly, and on one day this week a decrease of nearly 
1000 tons was reported. There has been a good deal of business 
in Cleveland warrants, because their price being lower than that 
of makers’ iron, buyers have preferred to take them. On Wednes- 
day night Connals had 89,109 tons of Cleveland pig iron in their 
public stores, this showing an increase of only 815 tons over the 
month. 

The value of pig iron is stiffer than it was, and no maker is pre- 
pared to sell under 3és, 6d. per ton for prompt f.o.b. deliveries of 
No. 3 Cleveland, G.M.B.; a figure which can be realised without 
much difficulty. The price for forward delivery is fully that. 
Merchants in some cases have been selling this quality at 35s. 44d. ; 
but they have not much of which to dispose, and any buyer who 
needs a considerable quantity must go to the maker for it, and 
pay the full 35s. 6d. Makers of late appear to have been deal- 
ing direct with consumers much more largely than formerly, 
and comparatively little business falls to the share of the 
merchant. Cleveland warrants have been sold generally at 
35s. 4d. cash this week. Forge pigs have recently been 
selling more freely, and grey cannot now be had under 
33s. per ton f.o.b., while mottled and white are stiff at 32s. 9d. As 
a matter of fact, the competition in forge qualities has become less 
keen, because it is scarce with many firms, their stock being cleared 
ovt, and their furnaces making none of it. Thus they have to 
decline orders for forge iron sent to them. East Coast hematite 
pigs are stiff at 43s. 6d. per ton for M. Nos., and they are in good 
request not only for local consumption, but also for Scotland and 
the Continent, so that the temporary stoppage of the demand from 
Sheffield and Rotherham has no detrimental effect, and stocks do 
not appear to be increasing at the furnaces. 

Wages questions are attracting considerable attention in this 
district just now. The Cleveland Ironstone Miners’ Association, 
which is aftiliated with the Miners’ Federation of Great Britain— 
the moving spirit in the Midland strike—has so far obeyed the 
behest of that Federation as to claim from the employers an 
advance equal to the reductions in wages during the past two 
years—that being & percent. Their representatives had a con- 
ference with the masters at Middlesbrough on Monday, and the 
decision of the latter was that the condition and prospects of their 
trade entirely precluded them from assenting to any advance, and 
they believed that an advance would be likely to result in a large 
reduction of the output, and the consequent lessening of employ- 
ment in the district. Trade since the last wages settlement and 
the present outlook would rather justify a reduction than an 
advance. All that they can do, therefore, is to undertake to 
leave the present rates of wages unchanged until the end of the 
year. If the men are not satisfied with this, the masters are 
willing to have the question submitted to arbitration as to what 
alteration, up or down, shall be made. The ‘‘ ratchet drill” ques- 
tion is still unsettled, and has led to the laying off of one of the 
mines. The wages sliding scale in the manufactured iron trade 
terminates on the 30th inst., and the employers have intimated 
to the men that they will be prepared to renew the scale on the 
old basis, except that the rates of certain of the higher paid 
classes of men shall be revised. A meeting of the Standing Com- 
mittee of the Arbitration Board has been held, but the operative 
members were not prepared to renew the scale minus the excep- 
tions. A meeting of the full Board of Arbitration is, therefore, 
to be held to deal with the whole question. The Northumberland 
coalowners have arranged to receive next Wednesday a deputation 
from the Miners’ Association to discuss the application of the 
colliers for an advance of wages. 

The finished iron and steel manufacturers are doing a somewhat 
better business, and their works are kept more regularly in opera- 
tion; almost every steelmaking establishment is fully employed, 
but in the finished iron trade only the producers of bars seem to 
have a fair share of business. Messrs. Boleckow, Vaughan, and Cc. 
will reopen their plate and railway sleeper mills at Eston, and will 
thus afford employment to 500 more hands. Their plate mills have 
been idle for many months, but the rail mills have been kept 
going. The Darlington Steel and Iron Co. have in hand an order 
for fifteen miles of 561b. rails for the Madras Electric Tramways 
Company. These tramways are to be worked on the electrical 
conduit system, devised by Mr. T. Parker, of the Electric Con- 
struction Company, of Wolverhampton, who was the originator of 
the scheme for the Liverpool overhead railway. Prices of finished 
iron and steel are tending upwards. Steel ship plates are quoted 
£5 2s. 6d.; steel girder plates, £5 7s. 6d.; steel boiler plates, 
£6 2s. 6d; steel angles, £4 15s.; iron ship plates, £4 lis.; iron 
girder plates, £5; iron angles, £4 12s. 6d.; common iron bars, 
£4 17s. 6d., all less 24 per cent. and f.o.t. Heavy steel rails are 
£3 17s. 6d, net at works. 

The portrait of Mr. Isaac Wilson, painted by the Hon. John 
Collier, has been presented to the Corporation of Middlesbrough 
by his fellow-townsmen. Mr. Wilson was in 1854 the secord 
mayor of the borough. He was its second Parliamentary repre 
sentative—from 1878 to 1892—the first School Board chairman, the 
chairman of the Tees Conservancy Commission, and one of the 
pioneers of the iron trade. He established iron and engineering 
works in the town so far back as 1842, and his firm—Gilkes, 
Wilson, and Co.—were well-known builders of locomotives. The 
following inscription was placed on the frame of the portrait:— 
‘This portrait of Mr. Isaac Wilson, who since 1854 has taken an 
active and prominent part in public affairs of the borough of 
Middlesbrough, during which period be discharged the duties of 
every office in the gift of his fellow-townsmen, was subscribed for 
by his friends, and presented to the Corporation to mark his 
valuable services.” ‘The portrait will be hung in the Council 
chamber. 

Another important engineering undertaking was commenced cn 
Tuesday, by the River Wear Commissioners, by the laying of the 
first two blocks of the new south protecting pier at the mouth of 
the river. It is some nine years since they entered upon their 
scheme for the construction of new piers and other harbour im- 
provements estimated to cost £300,000. They have completed the 
Roker pier on the north side of the mouth to a distance of 2300ft. 
out of a total 2880ft , and for a time the work there will be sus- 
pended while progress is made with the south pier, which is to be 
run out for a distance of 3000ft. One of the blocks of the new 
pier was laid by Mr. Robert Thompson, the chairman of the works 
committee, and the other by Mr. R. M. Hudson, the chairman of 
the traffic committee. It is intended by means of these piers to 
make Sunderland one of the finest harbours on the east coast, and 
they will get a depth of water sufficient to accommodate vessels of 
the largest class. The Commissioners expect to have a depth of 
20ft. at low tide, whereas a few years ago boys could paddle 
across the bar at the harbour entrance at-low water. 
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On Wednesday, at the conference between the Durham Coal- 
owners and the representatives of the men for the purpose of 
discussing the application of the latter for an advance of wages, 
the masters stated that they did not see their way to give any 
advance. The application had no doubt been made owing to the 
allegation that during the last few weeks there bad been a large 
increase in output in Durham, which had been sold at a great 
increase in price. Both increase of output and enhancement of 
prices, the owners said, had been over-estimated, and they asked 
that the men’s accountant, in conjunction with their own, should 
examine the books for July and August, so that the quantity of 
coal raised and the net average price might be authoritatively 
ascertained. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market bas been firm, with a moderate 
business from 42s. 7d. to 42s. 9d. cash for Scotch warrants. Cleve- 
land has been quiet at 35s. 4d. to 35s. 3d.; Cumberland hematite, 
45s. 1}d. to 44s. 1ld.; and Middlesbrough hematite, 43s. 3d. 

The prices of makers’ iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s.; Monkland, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s. 6d.; Clyde, 
No. 1, 47s.; No. 3, 44s.; Gartsherrie and Summerlee, Nos. 1, 49s.; 
Nos. 3, 46s.; Calder, No. 1, 49s. 6d.; No. 3, 46s. ; Langloan, 
No. 1, 55s. 6d.; No. 3, 46s.; Coltness, No. 1, 56s.; No. 3, 48s. 6d.; 
Glengarnock at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; 
Dalmellington, No. 1, 47s.; No. 3, 45s.; Eglinton, No. 1, 45s. 6d.; 
No. 3, 44s. 6d.; Shotts at Leith, No. 1, 51s. 6d.; No. 3, 48s.; 
Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6641 tons compared with 7767 in the corresponding 
week of last year. There was despatched to Holland 985 tons, 
Canada 500, Germany 460, Australia 480, South America 320, 
United States 40, India 135, Italy 100, Russia 410, Belgium 40, 
other countries 130, and coastwise 3041, against 4170 in the corre- 
sponding week of 1892. 

There are 39 furnaces in blast, the same number as last week, 
compared with 79 in the corresponding week of last year. In the 
course of the past week 1000 tons of pigs were withdrawn from 
the stock in Connal and Co.'s Glasgow stores. 

The foreign demand for Scotch pig iron continues comparatively 
poor, and the home consumption is also small in proportion to the 
quantity of Cleveland pig iron being brought into Scotland. The 
arrivals of this iron are greater than the whole of the Scotch ship- 
ments, both coastwise and foreign, and the total imports from 
Cleveland since the beginning of the year are 100,000 tons greater 
than in the corresponding period of last year. At the same time 
there can be no doubt that the special brands of Scotch pigs in the 
hands of makers are decreasing, and it is quite probable that they 
may become scarce before the furnaces are again put into blast. 

The hematite trade is in a precarious position. Nearly all 
imports of ore are stopped for the present, and the production of 
this class of iron in Scotland at present is not much over one-third 
of what it was twelve months ago. There is, at the same time, 
every prospect of the steel-makers requiring a large quantity of 
hematite pigs throughout the winter. 

In the steel trade business is getting more active. The demand 
for shipbuilding material has been increased by the placing of many 
extra contracts with the Clyde builders. These orders will of 
course not merely benefit the steel-makers, but will afford a large 
amount of employment for cognate industries. Besides the ship- 
building material, the steel trade has been receiving important aeces- 
sions of work from a variety of sources, A considerable part of it 
is coming to Scotland, because of the dislocation of laoour in the 
Midlands. Orders are also being received for steel to be shipped 
to Russia, which would not have been available but for the 
tariff changes in Germany. The basic steel works of the 
Glengarnock Company are particularly busy, working night and 
day, on slabs, joists, light railway material, and all the run of 
general angle, bar, tee, channel, and other work. The prices are 
firmer but still very moderate. As regards shipbuilding steel, the 
makers are now in that position when they are not inclined to 
yield further to attempts at breaking prices. They quote ship 
plates on the basis of £5 10s. 6d. to £5 12s. 6d., less the usual 
» per cent, discount for delivery in the Clyde district. 

The sheet trade is, if anything, better employed, and there is an 
active business in tubes of both the larger and smaller sizes, 
increasing the demand for tube strips and giving employment to 
works in the smaller tube trade that up till lately had been long 
indifferently supplied with work. 

The bar iron trade is busy, and prices are firmer, but makers 
state that fuel has been costing them so much more of late that 
ay are much held down, and they would require to raise prices. 

n the meantime the price of common bars is from £5 5s. to 
£5 7s. 6d., the higher grades being in proportion, and best bars 
ranging up to £6 2s. 6d., all less the usual 5 per cent. discount. 

Messrs. Robert Maclaren and Co., of Glasgow, have secured a 
contract for the supply of 8000 tons of cast iron pipes for the 
County Council of the Middle Ward of Lanarkshire. This order 
is the third that this firm has received from the same authorities, 
making in all 20,000 tons of pipes and fittings to be used in pro- 
viding supplies of water to a number of villages and hamlets that 
have hitherto been without the means of providing themselves 
with such an advantag2. Itis expected that quite a number of 
schemes of this description will eventually come into force and 
afford considerable employment to the pipefounders. 

The coal trade has been much quieter in the past week. A large 
business has been done at the different ports, but it has mainly 
consisted of the clearing away of orders placed some time ago. 
The market for current business has been hesitating, owing to the 
uncertainty as to the position of the miners, Although the Fife 
colliers are back at work, the coalmasters in the West of Scotland 
find it necessary to withdraw the second shilling per day given to 
the miners when prices were abnormally high a few weeks ago. 
Coals are now selling at least 3s. per ton below the rates current 
when that advance was given. The prices f.o.b. at Glasgow are as 
follow :—Main coal, 8s. to 8s. 3d.; splint, 8s. 6d. to 8s. 9d.; ell, 9s. 
to 9s. 6d.; and steam, 10s. 6d. to 10s. 9d. The coal shipments from 
Scotch ports in the past week aggregated 180,467 tons, being 5638 
larger than in the preceding week, and 16,868 above the shipments 
of the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I AM gratified now to report perfect tranquillity in all the house 
coal and steam coal districts. The last to resume were the hauliers, 
who began the strike, and the whole of the colliers uniformly have 
gone in upon the old condition. Amongst the sober-minded 
colliers, the middle-aged and old, who have confidence in their 
leaders, Mabon and Dr. Morgan, there is perfect loyalty to the 
sliding scale, but the young and reckless naturally long for a 
change, in the hope that new conditions would improve their 
wages. They altogether ignore the fact, patent to the thoughtful, 
that lower prices were simply the result of a general falling off in 
trade. Many, however, swayed by the teachings of the older 
colliers, now see, first, that striking against a falling market was a 
blunder, and that had they not been misled, the great flow of trade, 
owing to the strike in England, would have insured them a good 
advance at the next audit. The proof of this conviction I see in all 
directions, Welsh colliers are working with a will to make amends 
for late inaction. The demand at the ports from the accumulated 
shipping is great, and the colliers are working with a will. The 
long trains of coal passing in all directions to the ports and to 
northern centres have been very marked, and I am glad to note 
that, with one exception, a fatal accident at one of the Rhondda 





collieries, the resumption of work has not been attended with the 
usual run of accidents which invariably follow in the wake of a 
strike or a lock-out. 

It can be taken for granted that the Cardiff totals of coal shipped 
to foreign destinations are rapidly coming up to the old averages, 
but a full list of coal export has not yet been published of the 
Cardiff ports. Bute is omitted, but I learn that Barry went 
35,961 tons, and Penarth 18,414 tons. Swansea total was 24,622 tons. 
Newport, considering thestrike, has done tolerably well, though, like 
all ports and railways, the falling-off has been great. On ’Change, 
Cardiff, midweek, the largely increased volume of coal sent to port 
told its tale, and quotations were a little easier, and the remarkable 
fancy prices one heard cited lately seemed to have died away. 
The best steam coal sold at 15s., and good dry coals were obtain- 
able for as low as 13s, 6d. to 14s, 6d. Nothing showed the change 
so strongly as small, which, from being scarce and dear, suddenly 
has become abundant and comparatively cheap. This was due 
to the large outputs taking place of large coal. Ordinary small 
was selling on Wednesday at 5s. 6d., and the best small steam 
could be obtained at 6s. to 6s, 6d. In house coal prices remain 
firm, and the best is quoted at 15s, 6d. to 16s., while seconds com- 
mand 13s. to 15s. 

As I notified last week, we are approaching the time for booking 
house coal contracts, and in face of the situation, and some degree 
of unrest about the Federation and sliding scale rivalry, an effort 
will certainly be made to keep prices up. I have heard of one 
firm quoting 4s. per ton above the prices which ruled before the 
strike. The demand for house coals is well sustained at all the 
ports. Coke prices are not quite so formidable, foundry rye | 
at 20s. to 2ls., and furnace 18s. 6d. to 19s. 6d. Pitwoed quiet, an 
the best prices reached were only 13s, 6d. at Cardiff. 

-atent fuel, Cardiff and Swansea, 12s. Exports of this manu- 
facture from Swansea last week totalled 8000 tons, principally to 
France, Algiers, and Beyrout. 

In steel there is a better tone, and Cyfarthfa, from being slack, 
is getting into its old form again. This week the consignments 
despatched of steel bars for tin-plate works have been numerous, 
and now that tin-plate works are being restarted in various 
, emery many having been stopped for want of coal, a brisker 

emand for tin-bars is certain. 

Steel rails are not in good demand, only two cargoes having 
gone off this week of any account, totalling 360 tons. These were 
to Somersetshire, from Ebbw Vale. Some tolerable consignments 
of iron ore have come in this week. There are complaints of a 
weak market: best Rubio sells at lls. to lls. 3d., Tafna and 
Garucha at 10s., and Porman as low as 9s. 6d. 

Quotatidhs on Swansea Exchange midweek were as follows :— 
Glasgow pig, 42s. 9}d.; Middlesbrough, 35s. 44d.; hematite, 
45s, 3d. Steel rails: Heavy, £3 15s. to £3 17s. 6d.; light, £4 15s. 
to £4 17s. 6d. Welsh bars, £4 15s. to £4. 17s. 6d. Sheet, iron and 
steel, unchanged. Bessemer steel tin-plate bars, £4 7s. 6d. to 
£4 10s.; Siemens, £4 10s. to £4 17s. 6d. Block tin, £79 7s. 6d. to 
£79 12s. 6d. Tin-plate remains at the old figures, but cannot, in 
the nature of things, long continue. Bessemer is from lls. to 
lls. 3d.; Siemens, lls. 3d. to lls. 6d.; ternes, 2ls., 22s., 23s.; 
best charcoal, 13s. 3d. to 13s. 6d.—all unsatisfactory prices. 

There has been an improved export to Russia. American trade 
continues depressed. Exports last week were more favourable, 
close upon 65,000 boxes having been dispatched, while only 48,677 
came into the warehouses. I note that during August the tonnage 
of tin-plate sent from South Wales was £25,402, and the value 
£334,466. The United States and Russia continue the leading 
customers. 

During the seven months ending Angust, the quantity of coal 
sent from Cardiff totalled 7,413,249 tons; iron and steel, 22,897 
tons : coke, 58,599 tons; and of patent fuel, 192,729 tons. New- 
port totals were, coal, nearly 3 million tons ; 12,660 tons iron and 
steel ; 3709 tons coke ; 32,825 patent fuel. Swansea total a little 
over 1 million tons of coal ; 1150 iron and stee! ; 2042 coke; and 
216,631 tons patent fuel. It will be seen from this that Cardiff 
maintains its ascendance in coal, and iniron and steel, and Swansea 
in patent fuel; while with regard to this article, Newport is im- 
proving. During August, Llanelly exported 117,025 tons of coal. 

The audit of the new sliding scale will be announced in a day or 
two and is variously placed at 3} to 5 per cent. advance. But for 
the strike, one authority states that it would certainly have been 
10 per cent. 

I am informed that not one ton of Welsh coal has been sent to 
London since the first week of the strike. This will soon alter. 
There are few things more interesting to note than the rapid clear- 
ing of ships and steamers at the various docks. It is evident that 
so far they are clearing away more rapidly than the coming in of 
fresh steamers, but as soon as confidence in trade is restored there 
will be no lack of shipping. 

One often hears complaints that shipbuilding pays badly ; but 
the voyage accounts of the ‘‘ Walter Thomas Steamship Company,” 
Cardiff, are exceptional. In a voyage of fifty-two days the vessel 
earned £605 13s, 4d., equal to 12 per cent. 

Taff Vale receipts last week again showed an improvement, 
amounting to £9710. This was as against £13,451 in the corre- 
sponding period of last year. 

Mabon and Garonwy Isaac have been delivering trenchant 
addresses this week. It was proved that, taking an average of 
four years, the district governed by the sliding scale had 24 per 
cent. better wage-rate than in Federation districts. 

The effect of the strike upon Newport trade was forcibly shown 
at a meeting on Monday of the Newport, Mon., Chamber of Com- 
merce. The secretary, in the course of the meeting, stated that 
the decrease in coal tonnage in August was 143,000, as compared 
with August, 1892, 

The money loss to the collieries in the whole of South Wales and 
Monmouthshire on account of strike is estimated by ‘‘ Mabon” to 
have been £80,000. 

A steamer was put upon the Glamorgan Canal from Cardiff to 
Pontypridd this week, but the shallowness of the canal was against 
the trial so far, Ultimate success is certain. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE aspect of business in the iron and allied trades of this 
country is still unsatisfactory. Here and there, perhaps, rather 
more inquiry has been experienced, but generally the outlook for 
the future shows no improvement, and the disposition to go on 
simply from hand to mouth still prevails. For pig iron the demand 
coming in is for the most part still restricted to limited parcels for 
immediate delivery. Manufactured iron makers report only an 
unsatisfactory business doing which is barely keeping the works 
going at unremunerative prices, 

From week to week the want of activity in the Silesian iron 
industry is felt more keenly. In several parts furnaces have been 
blown out or damped down, and a number of men have been 
dismissed, but still production is much higher than consumption, 
and stocks naturally increase rather rapidly. Until very recently 
hopes had been entertained that some pretty large Government 
orders, which were holding out, would secure fair employment to the 
works for at least some weeks. But there appears to be little 
inclination to assist the suffering iron industry, and some very 
good orders for railway material have been given to foreign houses. 
Prices are naturally very weak. 

The Austro-Hungarian iron trade has shown increasing liveliness 
upon the week. There has been quite a fair business done in pig 
iron, both on home and foreign account, while the activity in the 
malleable iron industry must be termed a decidedly satisfactory 
one. Girders and structural material are in particularly good 
request. The demand cowing in from Russia for the smaller 


articles of manufactured goods has increased rather than otherwise. 
With regard to prices, nothing can be reported that might be of 





a 
interest, official quotations for pig iron and also for iffe 
sorts of tinished iron being the a. as during last > different 

In France the iron and steel trades are pretty well occupied at 
present, and there is somewhat more inquiry reported this ook 
than last, with a tendency to firmness in prices, 

On the Belgian iron market the demand has continued to im 
prove slightly ; but the condition of prices is worse than Bcc 
Some rather important orders have just been booked for Russia, A 


firm tendency has generally been maintained on the Belgian me 
market. Prices have not perceptibly altered since last week ; if 


anything, there is 4 an inclination to move in an upward 
direction. The coal trade during the first seven months of the 
present year shows a decrease in import of 80,000 t. Import of 
coke from Germany increased 30,000 t. Export in coal increased 
about 50,000 t., p vst to France 90,000 t. less were sent this 
year than last. Export to Germany increased by 45,000 t. : 

The business doing in the iron and steel trades of Rheinland. 
Westphalia continues of a quiet and rather limited description 
with prices about as last quoted. There is much quietness in the 
ig iron trade as regards new work ; stocks have been increasin 

ere and there. Some works have been fortunate in socurlas 
orders for the fourth quarter ; but the prices they were obliged rd 
accept are so low that it will be rather a question of how much 
they lose instead of profit. The blast furnace works of the Sieger. 
land are, if possible, even worse off than those of the Rhenish. 
Westphalian district. Orders booked do not reach beyond end of 
October. Present prices, though exceedingly low, are expected to 
further decrease. For spiegeleisen, which is in slow demand 
M. 50 p.t. is nominally quoted for the 10 to 12 p.c. grade, Forge 
pig No. 1 is quoted M. 43 to 44 p.t.; No. 3, M. 40 to 41 p.t.; 
Siegerland forge, M. 41; hematite, Ki. 62 to 63; foundry, No, 1. 
M. 62; No. 3, M. 53; basic, M. 42 to 43; Bessemer, M. 48 ; iron 
for making steel, M. 40°50 to 41; Luxemburg forge pig, M. 40 to 
41 p.t. at works. 

Busi in the tured iron and steel trade is slow. Bars 
continue neglected, and are not likely to improve until the final 
destiny of the rolling-mill convention has been decided, Girders 
are in fairly good demand, but the prices fetched are very low; 
the demand coming in for hoops has been pretty regular and 
sufficient to keep the works well engaged. An irregular employ- 
ment still characterises the plate business, while sheets are in lively 
request at firm and even rising quotations. Rivets are a trite 
better inquired for of late, but quotations still remain much below 
the cost of make, being considerably pressed down by over-pro- 
duction. The tube foundries are well eT gy both on home and 
on foreign account, and the old price of M. 115 p.t. at works is 
firmly maintained, With regard to the situation of foundries and 
machine shops, no alteration of any importance can be noted since 
last week ; the same may be told of the wagon factories. 

Latest list quotations per ton at works are as follows :—Good 
merchant bars, M. 110 to 112°50 : angles, M. 120 to 122°50 ; girders, 
M. 87°50 to 95; hoops, M. 125 to 132°50; billets in basic and 
Bessemer, M. 85, for large lots; heavy plates for boiler-making 
purposes, M. 150; tank do., M. 140; steel plates, M. 140; 
tank do., M. 130; sheets, M. 140 to 145; Siegen thin 
sheets, M. 125 to 128. Iron wire rods, common uality, 
M. 118 ; drawn wire, M. 98 to 100; wire nails, M. 127 ; rivets, yood 
quality, M. 145 to 150; steel rails, M. 112 to 115;  fish-plates, 
M. 87 to 110; steel sleepers, M. 106 ; complete sets of wheels and 
axles, M. 270 to 280 ; axles, M. 220; steel tires, M. 215 to 230; 
light section rails, M. 95 to 100. 

Regarding the Russian manufacturing industry during the five 
years from 1886 to 1890, the following notes have been officially 
published, which may, perhaps, be of some interest on account of 
the new tariff. In Tad there were 19,749 factories, with 734,971 
men in European Russia, inciuding the district of the Vistula, 
total value of production amounting to 999,529,000 roubles, so that 
about 53,580 roubles fall to each factory. In 1890 the number of 
factories was 20,391, being 642 more than in the year 188. The 
number of men employed rose by 93,479 since 1886, and amounted 
to 828,450 in 1890, Value of production had increased by 
207,969,000 roubles since 1886, and was in 1890 1,207,498,000 
roubles. In the remaining parts of Russia, in Siberia, the 
Caukasus, and the Central Asiatic districts, there were only 2120 
factories in 1892, the production of which has been estimated 
564 million roubles. In 1890 41 p.c. of the value of production in 
European Russia fell to textile fabrics, and 11°7 p.c. to the metal 
industry. The increase of value of production amounted to 
20 p.c. in 1890 when compared to the year 1886. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 6th, 1595, 

THE industrial situation throughout the States is, if anything, 
worse than a week ago. The worst feature is the cancelling of a 
good many orders. Quotations are still declining. Industrial 
establishments are not increasing production. Wages are being 
reduced in a good many quarters, but buyers decline to place 
orders, Crude iron production is under 100,000 tons per week. 
Rolling mill production is about one-third, or pessibly 40 per cent. 
of capacity. Steel rail mills have not booked any orders of con- 
sequence for months. Bridge builders’ requirements usually 
placed in September are not heard of. The financial situation is 
not settled, and the Senate may take its own time in its considera- 
tion. The net gold in the Treasury is 96,000,000 dols. There will 
be an extensive Government deficit this year, which Protection 
interests think will bar any successful consideration of tariff 
revision at the coming session of Congress. Manufacturing in- 
terests are extremely impatient of the continuance of abnormal 
conditions, but are unable to pursue any other course than that of 
waiting market demands. 








Sir E. J. REED ON THE BritisH Navy.—Sir E. J. Reed, M.?., 
in responding to the toast of his health, proposed at the launch of 
the new Chilian cruiser, the Blanco Encalada, noticed in another 
column, made the following remarks in reply to the suggestion of 
Sir Andrew Noble, as to the desirability of building additional 
ships for the British Navy :—‘‘He believed himself that the British 
Navy would be found in time of war to have urgent necessities for 
many more vessels of the cruiser type than it at present possesses. 
He very much doubted whether this country is not giving evidence 
of decline in spending such enormous amounts of time upon legis- 
lative schemes of change, and such a little time upon the adminis- 
tration of the great Empire which we possess and have to look 
after. It was to his mind a grievous and painful thing to know 
that while we can devote nine months to a Bill for a new method 
of government for a small fragment of the Empire, we cannot 
devote nine days to the discussion of the naval interests of the 
country. His opinion was that there might be a rude awakening 
coming. He believed we were too nearly baianced with a single 
foreign Power to make us in a safe or satisfactory position. Even 
if no element of doubt or question of difficulty entered into any 
of our constructions, even if everything we had done had been 

yerfect, we should still have been too near an equality, or too little 

in excess of an equality, with a single European Power to have 
been safe or satisfied, considering that our maritime interests 
enormously outweigh those of France or Russia, or any other 
country on the face of the earth. However, perhaps the day 
might come when we should arouse from this devotion of our time 
and energy to urge changes which might be good or might not be 
good, which might prove wise or unwise, and when we should be 
able to devote our thoughts and energies to the urgent work of the 
Empire, for he believed that it was for the best interests of the 
world, and of mankind, that England’s influence should prevail 
where it now exists throughout the world,” 
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LAUNCHES AND TRIAL TRIPS. 


twin-serew steamer named the Greek, 

‘lt. by Messrs. Harland and Wolff, of Belfast, 
bullv, ‘t been added to the Union i agp 
has Jeno is 400ft. in length, 47ft. breadth, and 
fleet. | She ister t f 3036 
sift, depth, and has a register tonnage 0} 36, 
= vross tonnage of 4746. She is fitted with 
v4 = of triple-expansion engines of 180 Ib. 

‘ . length of stroke, 42in,; and_indi- 
wressure 5 ¥ P 2 
‘ated horse- power 2200. The Greek leaves 
Se cemgton on Saturday for Hamburg to 
poor cargo, and on her return from that 
ort will take her place on the company’s 
gpa iediate service, leaving Southampton on the 
toot in charge of Captain G. M. Moloney. 

On the Jith inst. Messrs. Ropner and Son 
launched a spar-decked steel screw steamer of 
q , following dimensions, viz.:—Length between 
the tone walars, 330ft.; breadth, 43ft.; depth 
Perr jed, Zt. Gin, She will be classed 100 Al 
at Lioyd’s and carry over 5000 tons deadweight 
7 Lioyd’s freeboard ; she has cellular bottom 
ol water ballast, and will have all the latest 
appliances suitable for a first-class cargo steamer ; 
a will be fitted with triple-expansion engines by 
Messrs. Blair and Co, of 1: indicated horse- 
jower, with two large steel boilers working at 
Te0lb. She has been built for London owners, 
and as she left the ways was named Dulwich by 
Mrs. Watts, of London, 

The trials of the new oil- carrying steamer 
Potomac were carried out on Monday and 
Tuesday week with the most complete success, 
This steamer has been constructed by Messrs. 
‘A, and J. Inglis, Pointhouse, for the Anglo- 
‘American Oil Company of London and New 
York, under the directions of Mr. John D. 
Jamieson, a member of the London board of that 
important concern, and is of the following dimen- 
sions, viz.: —_ Length between perpendiculars, 
34ift.; beam, 44ft.; depth to upper deck, 
3lft. 6in.; and she is propelled by engines of 
about 3000 indicated horse-power. Mr. Jamieson 
has made the construction and management of 
oil tank steamers a subject of the most profound 
and minute study, and from his long and close 
connection with the business of transporting oil 
across the ocean has accumulated a mass of 
information such as very few possess. He 
was early struck with the serious expendi- 
ture for repairs on the great majority of steamers 
built for that purpose—the importance of 
which may be estimated from the fact that it was 
made the subject of a special paper this year by 
the chief surveyor to Lloyd'’s—and resolved that 
if care and forethought in the construction could 
obviate the expense and delay caused by with- 
drawing vessels from service for extensive over- 
hauls, nothing should be left undone by the 
builders that would conduce to the result he 
required. In the first vessels built for the com- 
any, fully four years ago, viz., the Bayonne, by 
eg Inglis, and the Manhattan, by Messrs. 
Dunlop, of Port Glasgow, it has been found that 
the trying work of the Atlantic passage has 
been thoroughly sustained, and in all that time 
not one single hot rivet has been put into 
either vessel. That is to say, the vessels have 
been made fit for service by the builders, and 
not by the underwriters; a distinction which 
many underwriters will no doubt appreciate. 
The specifications of the Potomac were drawn 
up with the advantage of the experience 
gained in the working of her predecessors, 
and if possible she is even a more nearly per- 
fect ship than they. The speed of Potomac 
was ascertained to be 13°05 knots, which indi- 
cates a sufficient margin of power to contend 
with winter gales in the North Atlantic, and at 
this speed no vibration was perceptible in the 
officers’ saloon, where a select party of friends of 
the owners and builders assembled for dinner. 
The Anglo-American Company has, says the 
Glasyow Herald, wisely made the comfort of their 
officers and crew a very important consideration, 
as for the successful running of these vessels a 
superior class of men is an absolute necessity. 
Consequently no inducement for good men to 
remain in the service is wanting, the ample space 
allotted to the ship's company being utilised in a 
manner which may be called luxurious, even 
compared with the most important steamers 
afloat. The Potomac sails for America this week 
under the command of Captain Leitch. 

On Tuesday, September 12th, 1893, Messrs. 
Furness, Withy and Co, launched from 
Middleton Shipyard, Hartlepool, a fine steel 
Screw steamer, built to the order of the 
Chesapeake and Ohio Steamship Co., London, 
for the general cargo and cattle trade. The 
vessel has two iron decks, laid all fore and aft 
with a shade deck above. To get better 
facilities in the lower hold for stowing cargo, and 
togive rigidity at the bilges, the vessel is built on 
the web-frame system with the builders’ patent 
intercostal arrangement. The whole of the 
main framing is of strong sectional material, so 
that the top sides are as strong as any other 
portion, This sectional framing is most efficiently 
backed up, more especially at the upper deck, by 
extra strong plating ; all the sheer-strake plates, 
stringer plates, &c., are increased in width and 
thickness, and so that none of the butts of shell 
plating should come near any gangways, ports, 
or other openings, a large number of very long 
shell plates have been worked into the vessel. 
In her construction the desire has been to gain 
strength by dispensing with as many riveted 
Joints as possible by the use of sectional material, 
long plates, and extensive cold flanging. The 
main and fore holds are divided by iron water- 
tight bulkheads, efficiently stiffened by iron 
longitudinal grain divisions. There are no 
sluices through these bulkheads, and should the 
vessel be damaged by collision in any of these 
compartments, it is anticipated that the efficient 
pumping arrangements will prevent her from 
sinking ; and, from calculations made by the 
builders, even should two of these compartments 
be 09 to the sea, she will continue to float. 
She has cellular double bottom all fore and aft 
for water ballast, and the after peak is also avail- 
able for a ballast tank. The whole of the deck 
erections, &c., are of iron. The cattle will be 
carried on two decks with portable hinged 
fittings, so that on the return voyage from 

rope the cattle space can be available for 
Carrying cargo, The whole arrangement for the 


Anew 





shipping and transhipping of cattle and a 
has Soe done under the supervision of Mr. G. 
McFarlane and Captain Manley. She is fitted 
with six large steam winches, double derricks, 
multitubular donkey boiler, and patent stockless 
anchors housing into hawse pipes. The steam 
steering gear is fitted aft, controlled from amid- 
ships; there is also a stand-by gear aft. She will 
be rigged as a pole-masted schooner. The masts 
are telescopic, so that, if necessary, the vessel 
can enter the Manchester Canal and under 
bridges in tidal rivers, The housing of the «rew 
is under the shade deck, thus affording protection 
during heavy weather whilst stenting to the 
cattle. Most efficient life-saving appliances are 
fitted, and all the boats are supplied with patent 
disengaging gear. The accommodation for the 
captain, passengers, and officers is fitted up in 
polished hardwood, with beautifully hand-painted 
panels, executed in a very effective style by the 
decorative staff of ladies employed by the 
firm. The vessel will be fitted with triple- 
expansion engines by the Central Marine Engine 
Works, West Hartlepool, and it is anticipated a 
sea speed of 12 knots will be easily obtained. On 
leaving the ways the vessel was named Chicka- 
hominy by Mrs, E. 8. Booth, of Boston, U.S.A. 








THE CORINTH CANAL. 

é THE Gucelte of the 29th ult. contains the pro- 
visional regulations for the navigation of the 
Corinth Canal :—The net tonnage, resulting from 
the system of measurement laid down by the 
International Commission of Constantinople, and 
inscribed on the vessel’s official papers, is the 
basis for levying the navigation due, which at 
present is as follows :—For steam vessels proceed- 
ing to or from the Adriatic—75 (0°75) centimes 
per ton for mail steamers, and those that habitu- 
ally carry passengers ; 50 (0°50) centimes per ton 
for all other vessels. For steam vessels not pro- 
ceeding to or from the Adriatic—50 (0°50) centimes 
per ton for mail steamers, and those that habitu- 
ally carry passengers ; and 40 (0°40) centimes per 
ton for all other vessels. A charge of one franc 
(1f.) per passenger will also be levied. The follow- 
ing will pay no transit dues :—Hellenic vessels of 
war, except vessels assimilated to them by special 
conventions. Fishing and other boats under the 
Hellenic flag whose tonnage does not exceed three 
tons. The charge for towage in the canal by the 
tugs of the Society is fixed at ten (0°10) centimes 
per ton ; the minimum charge to be 50 (50) francs. 

he charge for pilotage is fixed at one and a-half 
(0°14) centimes per ton ; the minimum charge to 
be ten (10) francs. Vessels may be towed by tugs 
not belonging to the Canal Company. Such tugs 
must pay the dues to which ordinary vessels pass- 
ing through the canal are subject; except when 
going through the canal to meet vessels of their 
owner which they intend towing ; or when return- 
ing to their usual berth after having towed a 
vessel through, when they shall not be subject to 
the payment of the dues. The canal Society 
accepts in payment drafts at sight drawn by 
masters on their owners, and accepted by the 
Society. Payment in cash at the entry of the 
canal must be in gold coins, of the type of coins 
of the Latin Union, or in sterling pounds at the 
fixed rate of exchange of 25°15f.; or in coins of 
20 marks at the fixed rate of exchange 
of 24°85f.; or in Turkish pounds at the fixed 
rate of exchange of 22°75f.; or in Egyptian 
pounds at the tixed rate of exchange of 25°75f. 
Silver coins, such as are legal tender in Greece, 
are accepted in payment as odd money up to ten 
(10) francs, The dimensions of the canal, when 
completed, will be as follows:—Depth, 26}ft.; 
width at the bottom, 70ft.; width at the top, 
807ft.; total length in statute miles, 3 miles 
1610 yards, 








PRIVATE BILLS IN PARLIAMENT.—The work of 
the present session as regards private Bills is now 
practically concluded, there being only three Bills 
which have passed through committee of both 
Houses which have not yet received the royal 
assent, one of these being the London Improve- 
ments Bill, involving the question of ‘‘ better- 
ment.” The London County Council, the Times 
understands, will take no further action in relation 
to the difference between the Lords and the 
Commons on the question, but, while not actually 
withdrawing the Bill, will allow it to drop rather 
than take the Bill without the ‘‘ betterment” 
clause. Of the 213 Bills—including twenty-one 
which stood suspended from last session—154 have 
received the royal assent, three have been rejected 
by the Commons and two by the Lords, while the 
remainder have been withdrawn or otherwise not 
proceeded with. To these must be added a large 
number of Provisional Order Confirmation Bills, 
which involve the fixing of maximum rates on 
canals, extensions of gas and water works, the 
carrying out of sewage works, and other matters 
which have first to receive the approval of the 
respective Government Departments, and which 
have this year been more numerous and given rise 
to more contest than usual, especially in relation 
to the putting down of sewage works in the neighb- 
bourhood of residential property. There have 
been no Bills of any great magnitude. The prin- 
cipal Bills were those by which the North-Eastern 
Company has acquired powers to take over the 
Hull docks at a cost of £2,000,000, and the exten- 
sion of the electric railway system beneath the 
metropolis. The work of the Police and Sanitary 
Committee has been very onerous, tke Bills 
brought before them for the better government 
and improvement of many of the provincial towns 
having included powers of the most diverse 
description, one Bill alone—that of the Leeds 
Corporation — originally containing over 500 
clauses. Under the presidency of the new chair- 
man, Mr, Walter Long, the business of the com- 
mittee has been got through with great dispatch, 
which was in a great measure owing to the declar- 
ation made at the oe of the business that 
the committee would regard the reports of the 
Home-office and the Local Government Board on 
the respective Bills as conclusive unless there was 
very strong evidence adduced by the promoters 
to lead the committee to the contrary conclusion. 
No fewer than 158 Bills were dealt with by the 
Chairman of Ways and Means Committee as 
unopposed measures, 


THE PATENT JOURNAL. 
Condensed from oe eee Oficial Journal of 


Application for Letters Patent. 


*,* When B gee «nen have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


Blst Auguet, 1893. 
16,382, Forcinc Lusricant into Cytinprrs, G. M. 
Marchant, Huddersfield. 
16,383. GEARING, B. 8. Roberts, Birmingham. 
16,384. Mats, W. Chalke, London 
16,385. KEEPING Pianos in Tung, H. A. de Crawshaw, 
Leeds. 
16,386. WeErrs, G. Guttenbrunner, Manchester. 
16,387. WHEELS of ’Buses and Carts, H. W. Horne, 
Glasgow. 
16,388. Winpow Fasteners, R. L. Young, Glasgow. 
16,389. ELectric Heatinc Apparatus, J. F. McElroy, 
Manchester. 
16,390. Lusricators, W. B. Teale and J. Clement, Bir- 
mingham. 
16,391. MANUFACTURE of GuNpowpeR, B. Piffard, Hert- 
fordshire. 
16,392. Razor Guarp, A. Craig, Glasgow. 
16,393. WEIGHBRIDGE CaTTLe Caces, J. D. McJannet, 
Stirling. 
16,394. Or, Motors, F. W. Crossley and J. Atkinson, 
Manchester. 
16,395. Pumpine Arr into Tires of Cycies, R. Bright, 
London. 
16,306, EMBRoIDERY Macuines, H. C. Sheldon and W. 
Lockwood, London. 
16,397. Knitrep Rippep Srockines, H. and A. Lang- 
dale and T. and J. Jones, London. 
16,398. Horse Cotiar, C. E. Charter, Liverpool. 
16,399. Bust Formers, N. Schell, London. 
16,400. AtracHiInG Strincs to Musica. INSTRUMENTS, 
E. Glaesel, London. 
16,401. ConveRTIBLE Boats and Traction ENGINEs, 
J. Owens, London, 
16,402. WatTeR-TIGHT BuLKHEAD Doors, T. Head, 
Southampton. 
16,403. CarTripGE Povucn, J. V. Johnson, London. 
16,404. A Sprinc Hair Courver, J. Pearson, Bir- 
mingham. 
16,405, SarecuaRD for Doors, 8. Howe, London. 
16,406. Brakes for Rartway Rou.inc Stock, C. Luyers, 
London. 
16,407. Mope of Preservinc Foop, P. 
ndon. 
16,408. Tin-oPENERS, W. Smith, London. 
16,409. Drawinc Pins, K. Miiller, London. 
16,410. Hyprocarson Enoines, C. Spiel and A. Spiel, 
London. 
16,411. Gas Enornes, C. N. Garner and J. V. Sherrin, 
ndon. 
16,412, AccommMopaTION, CHair for Inrants, A. D, 
Jensen, London. 
16,413, MaANuFacTURE of CLorHinc, &c., H. Humans, 
London. 
16,414. AppaRaATUs for HeEatTING AIR and Water, T. 
Lishman, London. 
16,415. Firerroor Ceiiines, W. A. Burr, London. 
16,416, Protection of Mitk-cans and Contents, H. 
Seal, London. 
16,417. Extraction of Goip from Ores, J. P. van der 
Ploeg, London. 
16,418. Apparatus for CHeckinc ARTICLES, A. Casten- 
holz, London. 
16,419. Coimney Cow s, W. Allen, London. 
16,420. TREATMENT of Rice, F. E. V. Baines, London. 
16,421. MANUFACTURE of ARMOUR-PLATES, H. Schneider, 
London. 
16,422. Umbretias, E, Edwards.—(B. Braun, Ger- 
many.) 
16,423. LaunpRy Stoves, D. Savater, London. 
16,424. SHoes for Horses, M. E. Poupard, London. 
16,425. GRINDING MILLs, R. Norwood, London. 
16,426. MeTaLtic Packine for Enoines, W. H. East- 
wood, London. 


Rabbidge, 


Ist September, 1893. 


16,427. Decorating Furniture, &c., F. 
London. 

16,428, VeLocirepEs, L. Cooper, Coventry. 

16,429. WaTER Motors, J., H., and W. Chidgey, 
Bristol. 

16,430. Pepats for Bicycies, &c., J. H. Northcott, 
Plymouth, 

16,431. LypicaTiInG TEMPERATURE CHANGEs, D. Taylor 
and R. Davidson, Dundee. 

16,432. Saw SHARPENING Macuine, J. F. and R. H. 
Shaw, Manchester. 

16,433. ANTI-BALLOONING PLates, W. Fisher and W. E. 
Duckworth, Halifax. 

16,434. METALLIC Bepstgeaps for Hospitaus, E. B. 
Payne, Birmingham. 

16,435. ANGULAR-ENDED CORNICE Po.es, C. Showell, 
Birmingham, 

16,436. Stoves, J. Brookes, Birmingham. 

16,437. VELOCIPEDE SpiNDLEs, J. Parker and T. Sanders, 
Birmingham. 

16,438. Saucepans, E. Whitehead, Birmingham. 

16,439. Removine Liquips from So.utions, E. Shaw, 
Bristol. 

16,440. Repucinc the Diameter of Rops, E. Shaw, 
Bristol. 

16,441. SupportinGc Boats above Water, P. 
Daniel, London. 

16,442. SIGHT-FEED LuBricators, R. Wood.—(W. F. C. 
Fail, New Zealand.) 

16,443. CommunicaTION on Boarp Sup, I, A. Timmis, 
London. 

16,444. Draw Gearinc, T. B. Matthews and I. A. 
Timmis, London. 

16,445. ArtiriciAL Sprnninc Bait, A. G. Jardine, 
London. 

16,446, Puzzie, A. J. and J. Hall, Glasgow. 

16,447. Barrows, Carts, Vans, &c., Q. B. McLellan, 
Glasgow. 

16,448. MAKING CIGARETTES, R. A. Sloan and J. E. L. 
Barnes, Liverpool. 

16,449. Taps, C. W. Carter, Liverpool. 

16,450. DISPLAYING ADVERTISEMENTS, &c., C. K. Marr, 
Glasgow. 

16,451. FLusHinc Water-cLosets, J. Booth and T. 
Kirk, Birmingham. 

16,452. Port Mouturreces for Horses, A. Flewelling, 
London. 

16,453. Sappves, F. W. Mayhew, London. 

16,454. Susstriute for Woop, A. J. Boult.—(Z. P. 
Hemmer, Germany.) 

16,455. Toys, M. M. Wilson, Liverpool. 

16,456. TrrEsS for Bicycies, &c., J. Ashworth, Man- 
chester. 

16,457. Hurp.es, T. Burch, London. 

16,458. Bakinc Powper, W. Brothers, Manchester. 

16,459. Boots J. W. Lamb, Manchester. 

16,460. ENVELopEs, C. F. Veit, London. 

16,461. DRILLING Macutngs, C. Cornes, London, 

16,462. RatLway Cuarrs, A. Chandler and L. E. Bearne, 
London. 

16,463. SecuRING Pneumatic Tires, C. E. Burton, 
London. 

16,464, PERMANENT PLANT Tratner, H. A. Grindrod, 
London. 

16,465. AuroMaTic Vacuum Brakes, H. A. Livock, 

ondon. 

16,465. Detonators, J. P. O'Donnell.—(i/. F. Clark, 
Onited States.) 

16,467. Cycies, F. C. Fisher, London. 

16,468. SMALL-aRMs, J. H. S. Bradley, G. H. and W.S. 
Lewis, London. 

16,469. Boppins of Po isu 
Germany. 

16,470. AspHALT and CEMENT Pavinc, T. C. Kitto, 


Simpson, 


G. E. 


Yarn, P. C, Homburg, 





Isleworth. 
16,471. Bicycies, G. E, Moore, London. 


16,472. Reptenisuinec Lamers with Om, W. Bert, 
16,478. ReGIsTERING INCREMENTS, &c., D. J. Morgan, 
ndon. 
16,474. Screw- soit, J. 
London. 
16,475. Homocengous Cast 


Harrison and R. Ritson, 


Inox, A. Lencauchez, 
16,476. Heatinc and Coo.inc Mitk, J. Struthers, 
mdon, 

16,477. ATTACHING Door Knobs to Spinpies, G. PF. 

Vaughan, London. 

16,478. ATTaAcHING Door Kwnoss to Spinpies, G. F. 
Vaughan and T. Hulse, London. 

16,479. CorrucaTinG MetaL Suneets, T. W. 
Bridges and J. Davies, London. 

16,480. ELECTRICALLY-PROPELLED Boats, K. D. Bowen, 
London. 

16,481. BorLer Tubes, &c., J, O'Clark, London. 

16,482. Bicycies, O. Duwez, London. 

16,483, ELecrric Switcues, H. C. Chocqueel, London 

16,484. ELectromotors, H. H. Lake.—(F. H. Sleequr, 
Canada.) 

16,485. SINGLE-acTING STEAM Enoines, L. Kaufmann, 

ndon. 

16,486. Trousers StretcHers, W. Petty, London. 

16,487. Piston Mecuanism for Ciocks, A. Artmatn, 

mdon. 

16,488. COMPRESSING 

ndon. 

16,489. ATTACHMENTS Of Pyeumatic Tires to WHEFIs, 
8. J. Bartlett and The Sydney Pneumatic Cycle Tire 
Company, Ld., London. 

16,490. HAULAGE CuiP, J. W. Smallman, London. 

16,491. CARDBOARD Boxes, H. H. Lake.—(Schoeller wad 
Co., Austria.) 

16,492. CaR-coupLers, J. A. Markley, London. 

16,493. TRuck to Carry MILK Cuurn, E. H. Llewellyn 
Bristol. 


and C, 


Cicarettes, R. N. Roberts, 


2nd September, 1893. 


16,494. A  MusicaL 
London. 

16,495. Carts, H. Hogarth and J. Davison, London. 

16,496. CONDENSING Exuaust Steam, 8. H. Terry, 
London. 

16,497. O1L Motor Encines, J. Southall, Worcester. 

16,498. SecurninG Wepces on Raitway Cuairs, J. 
Evans and G. Davis, Aberystwyth. 

16,499. NauticaL Compasses, F. A. Langen, Newcast'c- 
on-Tyne. 

16,500. Book-rest, H. Fairbrother, London. 

16,501. Prorecrinc the Conrents of LeTrer-voxis 
from Tuert, A. E. and F. W. Hare, King’s Heath, 
near Birmingham. 

16,502. MaiL-carts and Bassinerres, J. S. Hodgsc1, 
Manchester. 

16,503. CHAIN-WHEELS for_Drivinc Purposes, C. W. 
Holmes, London. 

16,504. BrRakinG Apparatus for CoLLiery Caces, J. 
Maybrick and W. J. Ashworth, Liverpool. 

16,505. SPANNERS and WReENcHEs, &c., C. W. Holincs, 
London. : 

16,506. Tires, F. Hulme, Manchester. 

16,507. Fastenincs for Tires, J. M. and W. Starlcy, 
Birmingham. 

16,508. Cornices, J. Fennel and J. Shovelten, Man- 
chester. 

16,509. ATTACHMENT for Tennis Poves, R. Ramsbottom, 
Manchester. 

16,510. Music Caprnets, E. Crowe and L. W. Stone, 
Banbury. 

16,511. Larcues, H. J. Macklin, Manchester. 

16,512. DETACHABLE STEERING-LOCK for Cycues, H. J. 
Owers, London. 

16,513. Drittinc Macuines, W. Payton, Richmond. 

16,514. ELvecrric Lamps, E, C. Lacey and W. Habgood, 
London. 

16,515. TEXTILE Macuinery, T. Ivers and 8. Rogers, 
Manchester. 

16,516. Gaiters, J. Holme, J. Creary, and H. T. 
Holme, Manchester. 

16,517. WHEELS, R. G. Bennett, London. 

16,518. Makinc Buitpinc Bricks, M. R. McHaffie, 
Glasgow. 

16,519. MACHINE 
Manchester. 

16,520. Borers, G. Hutson and G. Hutson, jun, 
Glasgow. 

16,521. Cyc.es, J. Shakespeare, Dudley. 

16,522. TREATMENT of Sewace, &c., G. Jarmain, Man- 
chester. 

16,523. CaLico 
Manchester. 

16,524. Makino Gass Bort.es and Jars, C. Emmett, 
Barnsley. 

16,525. Hinces for Srep- Lappers, H. E. Wollmer, 
Manchester. 

16,526. Hanp Grasps for Gotr Ciuss, W. Curric, 
Glasgow. 

16,527. Net FRAMES for HiGH-sEA FisH1nG, T. Tebben, 
Berlin. 

16,528. MovLpines of Fenpers and Kerss, E. A. J. 
Hooper, Birmingham. 

. Fry Papers, D. D. Buchan, Forfarshire. 

. Brakes for Cycies, F. Easom, London. 

. Cycies, T. Dawber and J. Duerden, London. 

. Burners for Lamps, R. Swales, London. 

. Brakes for Cycues, T. Hall, London. 

. New Be tt, F. W. Simer and J. H. King, Recl.- 


InstRuMENT, W. Sutherland, 


for Currinc THREAD, E. Gauscn, 


Printinc Macuines, G. Galland, 


. CapstTans, W. L. Mitchell, jun., Kirkcaldy. 

3. SKATES, R. Weigand, Manchester. 

7. Bott and Rop Cutters, W. March, London. 

8. Briquettes for Fuet, R. Fegan, London. 

. Frre-arms, A. S. V. Walker, London. 

. Bertinc, A. W. McLeod Keen, London. 

. Printine Stamp, G. Hadley and H. W. Haynes, 
Birmingham. 

16,542. Tupes, W. Fairweather.—(The Babcock 
Wilcox Company, United States.) 

16,548. ENp Pieces for Tuses, W. Fairweather.—(7/ 
Babcock and Wilcoc Company, United States.) 

16,544. Empossinc and Puncuine Macuings, W. Fair- 
weather.—(7he Babcock and Wilcox Company, United! 
States.) 

16,545. DisHinG PLates of Borers, W. Fairweather. - 
(The Babcock and Wilcoe Company, United States.) 
16,546. Foo S1iGNALLING on Raitways, H. F. Clark, 

London. 


Hall, London. : 
16,548. REPEATING SMALL-ARMS, F. R. von Mannlichcr, 
London. 


and 


16,549. ApsguUsTABLE Biast-pire, P. G. E. Daniel, 
London. 

16,550. Makinc Cicaretre Papers, J. Frantzen, 
London. 


16,551. Dyes, ©. Imray. —(The Farbirerke vormals 
Meister, Lucius and Briining, Germany.) 

16,552. Gas Enoines, F. W. C. Cock, London. 

16,553. APPLIANCES for SALT-wWATER Batus, J. Quaglio, 
London. 

16,554, Apparatus for Makino Ices, J. O. 





Spong, 


16,555. Pyeumatic Tires for Cycies, J. T. Fenwick, 
London. 

16,556. Matcu-Boxes, E. J. Hill, London. 

16,557. Brusnes, W. M. Whitford and 8S. Cohen, 
London 

16,558. Tires, 8. Lee, London. 

16,559. Toy, C. K. Mills.—(C. A. Jaboulay, Fray ce.) 

16,560. FasTeninc for Winpows, G. and A. Marchart, 
East Sheen. 

16,561. PrecipiTtaTING Precious Metas, C. Molden- 
hauer, London. 

16,562. ELectric Morors, B. Willcox.—(Z. RB. Exsmon, 
United States.) 


4th September, 1898. 


16,563. INK-BoTTLE, H. Skilton, London. 


16,564. Construction of AIR Pumps, A. Wvrods, 





Bradford. 
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16,565. WasHinc Macuines, H. James and 8. Skerritt, 

Sheffield. 

16,566. Sappies, A. 1. Rach, Birmingham. 
16,567. Wirr-rops, W. Ambler and J. H. Broomhead, 

Ilkley. 

16,568. Lupeicatinc Apparatcs, 8. J. Stonehouse, 

Greenock. 

16,569. Power Looms, A. Anderson.—(F. Humphreys, 

Tadia.) 

16,570. Jousers’ Cramps, F. W. Page, Birmingham. 

16,571. SigNat and Tevecrarx Posts, I. A. Timmis, 
London. 

16,572. Harness for Horses, B. Carruthers and J. 

Jack, Glasgow. 

16,573. Secr-Ratstnc PorTIERE Ron, W. J. Wallingford, 

Wrexham. 

16,574. Licuters, R. Neuss, Manchester. 
16,575. Ienrrion Tuses of Ow Enornes, J. A. Drake, 

Guildford. 

3,576. StRANERs, A. Gray and J. C. Potter, London. 
577. Printing Macuinery, W. Blakeney, 
Dundee. 

16,578. GeaRinc Cuains, A. Jeffrey, Newcastle-on- 

Tyne. 

9. Cameras for PHoToGRAPHIC 
Young, Sheftield. 
16,580. VELOCIPEDE, 

Leicester. 

16,581. Brakes for Ve Locipepes, J. G. A. Kitchen, 

Manchester. 

16,582. Cushions for HorsesnHoes, J. F. Bennett, W. 

Smith, and J. Wing, Sheffield. 

16,583. WasHine Grave, 8. J. Pegg and H. Grace, 

Leicester. 
16,58t. Dress Facrne, C. 8. 

United States.) 
16,585. CARRIAGE 

Preston, Le 














Purposes, B. J. 


&c., Hanpies, F. Townend, 





Wood. (4. H. Taylor, 









for Spapes, S. 


J. Pegg and P. 
ster. 





16,586. BortLe SroprerinG, W. Fletcher and H. Davis, 
Derby. 
16,587. RUBBER-Sapp.iF, A. Frentzel, Manchester. 


16,588. Draw Cuannecs, H. Dean and J. C. Edwards, 
London. 


16,589. Osrarninc TRuN ALBUMEN, B. Willcox.—(C. F. 


Boekringer and Sochne, Germany.) 
16.590. ADMINISTERING Acips or Drvuos, E. Freund, 
London. 


16,591. Fry-papers, C. Smithies, London. 

16,592. A Book-Keerinc Apparatus, G. Prang, 
London. 

16,593. Sream Borvers, A. R. Bennett, London. 

16,594. ELecTRicaL Means of ADVERTISING, A. R. 
Upward, London. 





16,595. LarHinc Macuines, H. A. Schneekloth, 
London. 
16,596. Sream Borvers, J. Partington, London. 


16,597. Propucine 
London. 
3,598. F. 


INSPISSATED O1L, A. Gentzsch, 





crip Measure, G. Ross, Fulham. 

6,599. SHEARING Macuines, D. and Cc. T. Silver, 
London. 

16,600. VentrLator, G. W. Burge, London. 

16,601. Batt Vatve, E. M. W. Goslett, London. 

16,602. Kerries, B. E. Archer, London. 

16,603. ExLecrric Motor for Punxauns, E. Stiitz, 
London. 

16,604. Srrtinc Macurvery, J. Smith, Carshalton. 

16,605. Harr Pins, T. Caldwell, C. O'Neill, and H. H. 
Lusk, London. 

16,606. ForMinG Perroratep Letters, C. A. Cooke, 
London. 

16,607. Wes Printinc Macnuiyery, R. C. Annand, 
London. 

16.603. Panic Lo>Ks, T. Jones, London. 

09. ExpLosives, H. H. Lake.—(IV. Adams, jun., 

‘New South Wales.) 

16,610. Kyirtine Macuines, 8. Davis and J. Lee, 
London. 

16,611. Nats, H. W. Libbey, London. 

16,612. Sprinc Hince and Door-cueck, H. W. Libbey, 
London. 

16,618. Construction of Curmney-tops, A. Henstrim, 
London. 

16,614. Unton for Hose and other Prees, D. W. Sugg, 
London. 

16,615. Propvucinc Scenic Ixiusions, D. Devant, 
London. 

16,616. Dicctne Macutyes, T. Cooper, London. 

16,617. Piano-case and Music Repertory, J. E. Knox, 
London. 

16,618. SkiTTLeE Frames, C. Barham and J. Warby, 
London. 

16,619. NumBerep Spaces for Tetecrapn Forms, J. 
Kirwin, Loudon. 

20. SappLes and Co.iars for Horses, 

ilkinson, London. 

16,621. Cuttery, A. J. Boult. —(J. N. 











H. E. 





Thourenel- 
in, France.) 
. Stipes for Tastes, A. J. Boult.—(P. Dupont, 


23. Hats, W. Karl, London. 
24. Sprinc Cups, A. J. Boult. —(F. Chaligné 





nee.) 

25. PRoPELLING Device for Suips, J. Schmidlin, 
London. 

16,626. SHrrts and Ccrrs, A. J. 
Fischer, and C. C. F. 
Denmark. 

16,627. DECORATION 
London. 

Rat Joints, A. J. Boult.—(L. Guétant, France.) 

. WEARING AppPaREL, A. J. Boult.—(F., E., and 


Boult.-{£. E. von 
. ron Clauson Kaas, 


Germany, 


of InTERIorRs, W. O. Hickson, 





fi 7 Germetny. 

16,630. Oprarninc Zinc from Sotvtioys, B. Kitto and 
W. Muir, London. 

16,631. Ispex PRINTING 
London. 

16,632. Excravinc and Ercurine, J. W. Swan, London. 

16,633. ConstrucTION of Cam Rinos, L. N. D. Williams, 
London. 

16,634. Seccrinc Parts of Cam Ruivnos, L. N. D. 
Williams, London. 

16,635. RENDERING Paper Warterproor, E. A. Schmitt 
and G. Elbinghaus, London. 


Macuiyes, F. French, 


16,636. ImpRovep Pyevumatic Tires, R. Mische, 
London. 
16,637. Packine Cases, D. F. Griffiths, London. 


16,638. Propuction of Iron Oxipe, C. H. M..Lyte, 
London. 


5th September, 1893. 


16,639. ConvertTtine a Sarety Bicycve into a TANDEM 
Bicycie, W. L. Poole and A. Stone, London. 
16,640. RUN-STRAIGHT APPLIANCE for Mait Carts, 8. 
Rivett and C. Campbell, Manchester. 
16,641. Winp-musicac INstruMENT, A. G. Brookes.— 
(J. L. Mah-r, United States.) 
16,642. Watcu PReserver, H. Williams, London. 
16,643. Scare Pin Protector, C. H. Young, London. 
16,644. Preumatic Wueew Tire, J. Lawrence, Essex. 
>» Seevrinc Automatic ReecuLation of Arr, 
J. T. Howson, H. Milnes, and 8. Hindley, Sheffield. 
15,646. ConTROLLING the Suppiy of Gas, A. Huxley, 
Liverpool. 
16,647. AssisTING PepestriaN Locomotion, M. H. 
Wrigley, Manchester. 
16,648. Ark INsecToRs and Exuavsrers, 8. R. Earle, 
London. 
49. New Tootn or Face Powper, L. Winterhoff, 
London. 
16,650. VELocIPEDE WHEEL Tires, A. J. B. Aurenque, 
Manchester. 
16,651. Ferruves, W. G. Wrench.—(A. Mc/atyre, Hong 
Kong.) 
16,652. OBTAINING CHLORINE, A. Vogt and A. R. Scott, 
Glasgow. 
5 Kyire CLeaner, G. I. Ellis, London. 
16,654. ATTac HING Castors to BepstEaps, J. A. Crane, 
Handswor'h. 
355. Bicycre Car, G. Viggars, Newcastle-under- 
Lyme. 
16,656. Raisinc Lamp Ga.ueries, J. B. Copplestone, 
Croydon. 
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16,657. Preumatic frees for WHeexs, W. H. Blackwell, 
Manchester. 

16,658. Horses’ Cottars and Sappies, G. Truswell, 
Warwick. 

Parer Fasteners, 8. Reid, New-astle-upon- 
Tyne. 

16,660. Macuine for Lastinc Boors, F. T. 


Adams, 
Derby. 


16,661. Drawn Metatyic Movuupines, T. Taylor, 
Birmingham. 


16,662. InpicaTinG the Time of ARRIVAL, F. 
Huddersfield. 

16,663. Shirts, T. Underwood, Leicester. 

16,664. PNeumatic Tires, H. and W. P. W. Weatherill, 
Manchester. 

16,665. Enaines, W. N. Dack, Manchester. 

16,666. REELING YARN, F. A. Holt and T. Holt, Ltd., 
Manchester. 

16,667. SPEAKING TuBEs, J. D. Churchill and H. Rose, 
London. 

16,668. TempLes for Weavinc Looms, D. 
Bradford. 
16,669. Device for Sroprerinc Borrtwes, J. T. Perry, 
Manchester. 
16,670. BoLTING 
chester. 

16,671. Boot Wes3, Jackson, Rohrs, and Co., Ld.,and 
J. Wood, Derby. 

16,672.“ Pickwick ” 
Appelbe, Hull. 

16,673. Tuse Coverinc, H. Mather and W. Smedley, 
Nottingham. 

16,674. Game of ParLour Fup Qvorts, G. F. Harper, 
Birmingham. 

16,675. Batt Cocks, J. T. Armstrong.—( IV. F. Lill and 
J. Pearce, United States.) 

16,676. SreEaAM TURBINE Locomotive Enornes, W. Smith, 
London. 


Brook, 


Morrison, 


Macuines, E. A. Weinhold, Man- 


Lamp Wick THREADER, G. 


Loudon. 
16,678. PResERVING CLay 
W. C. May, London. 
16,679. Castor for Furniture, &c., H. Brudenell, 

London. 
16,680. Ho_perR for 


in a Prastic CownpiTion, 


Articces of Dress, H. Pratt, 


London. 
16,681. Sinkine SHarts through QuicksaNps, L. Koch, 

mdon. 
16,682. RecepracLe for Gaszovs Liquips, A. Mandel, 

London. 


16,683. Bats, J. L. Wood, Whetstone. 

16,684. Cover for CarriaceE Wueets, W. T. Phillips, 
Monmouthshire. 

16,685. Macnine Guns, A. J. Boult.—-(F. W. Princ 
United States.) 

16,686. Scourtnc Macuines, W. R. Mudd, A. Pochin, 
and H. Addison, London. 

16,687. PRopetitinc Cycies, W. P. Thompson.—(W. J. 
Moore, United States.) 

16,688. ATracHiInG UMBRELLAs to CLornine, A. J. 
Boult.—(L. Stransky, Austria.) 

IMPROVED CLEANSING 


Acest, J. Schicht, 


London. 

16,691. Pepomotive Device for Srace Purposes, W. 
Villion, London. 

16,692. ReouLatinec the Temperature of Liquips, 

*, H. Collins, London. 

16,693. Lirr Pumps, H. J. Worssam, London. 

16,694. WHeets fer CycLes, &., M. Smith, Man- 
chester. 





16,695. CasH RegGIsTERING Puncu, A. R. Fairer, 
London. 
16,696. Ironinc of Linen and other Fasrics, J. 


Knowles, London. 
16,697. SprockeT WHEELS, W. L. 
United States.) 
16,698. TREATMENT of TexTILE Fasrics, E. J. Goodwin, 
London. 
16,699. Evecrric Cranes, W. Pitt, London. 


Wise.—(J. Quincy, 





16,700. Lawn Mowers, J. Ransome and W. 
Molton, London. 
16,701. Burnmsc Fivurp Hypro-carpons, J. McL. 


McMurtrie, London. 

16,702. Evectro Coirs, E. 8. 
London. 

16,703. ManvuractuRE of Wuaire Leap, J. V. Walton, 
London. 

16,704. Presses for EMBosseD PRINTING, J. Y. Johnston, 
London. 

16,705. Cravat Hover, J. Papiesz, London. 


and E. 8. dOdiardi, 


16,706. ImpRoveD Drawinc-orr Taps, O. Rathke, 
London. 
16,707. Pumpinc Enoines, H. E. Newton.—(C. C. 


Worthington, United States.) 


16,708. CHemicaL ComPpouN H. E. Newton.—(Th+ 





Farbentabriken voimals Friedri: Bayer and Co., 
Germany.) 
16,709. FEEDING Paper to PRINTING MacHINeEs, M. 


Wright, London. 
16,710. Automatic Macutyes, B. Green, London. 
16,711. Mancracture of Door Fursiture, J. H. 
Starling, London. 
16,712. MepIco-ELastic Banps, A. Hale, London. 





16,713. Manvracture of Woopen Tus, C. Wittkowsky, 
London. 

16,714. TeacuInc Music, H. Bond and H. Wakeling, 
London. 


Johnston, United States. 
16,716. Device for ToraLisinc, A. Mullord, London. 
16,717. AppLIaNces for CHECKING CasH PAayMENTs, J. 
Jofeh, London. 
16,718. TuRNiInG Over Music Leaves, A. J. Limebeer, 
J. King, and A. W. Pollock, London. 











). CYCLE Brake, J. Keyworth, London. 

16,721. SCREW-THREADED ARTICLES, L. Doig. —(Zik« 
Russell and Ervin Manuficturing Company, United 

States.) 

. WHEELS, J. E. Frist, London. 

,723. Uncummine Ramie, H. H. Lake.—(E. Perreau 
and A. Laborde, France.) 

16,724. DIsINTEGRATION of AGGLOMERATED MINERALS, 
W. S. Lockhart, London. 

16,725. Starr Apparatus, I. A. Timmis, London. 
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*, Arr-comprescor, J. C. Peacock, Birmingham. 
16,727. Brakes for Veutcies, J. M. Porter ard C., 
Atkinson, Leeds. 


16,728. Stoprperep Jars or Bortries, W. Breffit, 
Castleford. | 

16,729. ADJUSTABLE WrencHes, &c., J. T. Trench, 
London. 


16,730. PREPARING FLAX, Hemp, Jute, &c., J. Barbour, 





7 
Dublin. 

16,733. MECHANICAL PROPCLSION 
Thompson, Duncee. 

16,734. FILTERING Apparatus, J. G. Chamberlain and 
J. Weddell, Manchester. 

16,735. PyrumaTic Tires and Arr VaLves, 8S. H. Stubbs, 
Manchester. 

16,736. ENVveLopes and Wrarrers, G. L. Cumberland, | 
London. | 

16,737. Betts, L. N. Toeb.—(Win. P. Mockridge Manu- | 
facturing Company, United States.) | 

16,738. Tires for Waeets of Venictes, L. Mills, 

Plymouth. | 

| 


of Suips, W. B. 








16,739. PNeumatic Tires, W. Edwards, Manchester. 

16,740. AxtE Bearinas, C. H. Sims and H. Scott, | 
Liverpool. 

16,741. Lappers for Frremen’s Use, W. H. Keats, 
Longport. 

16,742. Humipiryinc or Cootino Air, W. Tattersall, 
Bradford. 

16,743. MENSTRUATION BanpDaGe, A, Friedemann and 





L. Dietrich, London. 


16,715. Grinpine Iron, &c., ARTICLES, B. Wilcox.—A. 





16,744. Toy, C. O. Otto, London. 

16,745. Lanrerns, 8S. Hutchinson and A. Broadbent, 
Birmingham. 

16,746. ELecrric PoLARISATION Piates, G. J. Davis, 
London. 


London. 

16,748. Hotper for ToiLeT Paver, A. Browne.—(A. 
Vye-Parminter, France.) 

16,749. CHARGING Gas Retorts, Sir W. Arrol and W. 
Foulis, Glasgow. 

16,750. PLates for ADVERTISING 
kenzie, Glasgow. 


Purroses, D. Mac- 





16,751. Gas or PeTroLeum Enaines, ©. Brtinler, 
Berlin. 

6,752. Gas or Perroteum Encrves, 0. Britnler, 
Berlin, 

16,753. Saarts of CHILDREN’s MaiL-carts, W. Mason, 
Birminghaw. 

16,754. Drop Forcing Hammers, J. Robson, jun., 
Handsworth. 


16,755. InrLatinc Tires of Bicycies, J. W. Dunn, 

Stoke-on-Trent. 

16,756, Cuarcinc Tupes of Wueers, M. T. Neale and 
J. F. Gilmore, London. 

16,757. Prorecrinc Suips against Torrepogs, E. Wall, 
London. 

16,758. Heap Borrie Wasner, H,. Vine, Greenwich. 

16,759. Jan WasHine Macuine, H. Vine, Greenwich. 

16,760. Manuracture of Cyanipes, A. and J. Gordon, 
Midlothian. 

16,761. Fasteners for Drivinc Betts, F. T. Long, 
London. 

16,762. Mariners’ Compasses, E. E. Wigzell, London. 

16,763. BLowrxc WuHistLes of Speakino Tuses, H. H. 
Spiller, Lendon. 

16,764. BEARINGS of SirrtnG Macuines, C. 
macher, London. 

16,765. AsH-paNS for Locomotives, H. Pearse and F. 
Holt, London. 

16.766. Manvuracture of Boxes, &c., H. L. Phillips, 
London. 

16,767. ExpLosive ProJgecTives, H. V. Keeson, London. 

16,768. HorsesHoes, R. Melville, London. 

16,769. Extraction of NaPHTHALINE from Coa Tar, 
F. W. Clark, London. 

16,770. ELecrricaL CONNECTIONS to FLOATING VESSELS, 
G. M. Hamlyn, London. 

16, Mitts, C. R. Western, London 

16,772. Separatinc Bopres for DirrerRent Sreciric 
Gravitigs, T. G. Martyn, London. 

16,773. APPARATUS for PRopELLING Boats, &c., T. B. 
Heathorn, London. 

16,774. Stups, G. W. Budd, London. 

16,775. Merat WHEELS, A. G. Margetson, London. 

16,776. ADJUSTABLE SEAT-BOARDS for ARTs, A. G. 
Margetson and W. 8. Hek, London. 

16.777. Vapovurisinc Apparatus, W. R. Clark and A. 
H. Smith, London. 

16 778. FasTentnc Devices for Boots, &c., 0. Weber, 
London. 

16,779. PNEUMATIC 
London. 

16,780. Provuction of Cotouninc Matters, H. E. 
Newton. —(The Farbentabriken vormals Friedrich 
Bayer and Co., Germany.) 

16,781. Dryinc Stvrry, W. W. Hewitt and W. F. 
Goreham, London. 

16,782. AppaRaTUs for MakING Ices, K. C. Edmunds, 
London. 

16,783. TANNING Hipes and Skins, J. D. de Joseph, 
London. 

16,784. ENVELOPES 
London. 

16.785. DisPLAYING ADVERTISEMENTS, E. Chasseraux, 
London. 

16,786. CHEMICAL 
Body, London, 

16,787. CoL.apsiBLe Frames for Gates, W. H. Mar- 
shall, London. 
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Cycte Wueer, W. Phemister, 


and Paper Bacs, O. Cooper, 


DisaGGREGATION of Pyrites, M. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


500,561. Emery Wuee, J. R. Carpenter and A. M. 
Pa.—Filed March 9th, 





Carpenter, 
1893. 
Claim. —A grinding wheel of porous structure, 
mounted on a shaft with driving means adapted to 
give it a high velocity, in combination with a pipe 
containing water under pressure, and presenting it 


“Hiamsport, 


500.561 557, maa 








against the surface of the wheel near the axis without 
chambering or boring, so that the water may be 
received into the interstices of the wheel near the 
centre, and shall be moved outward through such 
interstices by the centrifugal force and discharged at 
the periphery, as herein specified. 


500,644, Evectric Ieniter, W. F. West, New York.— 
Filed February Ath, 1893. 

Claim.—(1) In an electric igniter for gas engines, the 
combination of two electrodes supported to move in 
the same direction toward the point of ignition, and 
means to move said electrodes together and to cause 
the contact point of one to overtake the contact point 
of the other, substantially as shown and described, 
(2) In an electric igniter for gas engines, the combina, 











tion of two electrodes supported to move in the same 
direction toward the point of ignition, and having 
each a contact point and a contact pin, yielding con- 
tact pieces supported respectively in the line of move- 
ment of said pins, and means to move said electrodes 
together and to cause the contact point of one elec- 
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LL; 
trode to overtake the other, substantia 
and described, 
500,720. FLvurp-compressor, J. Rebsame 
1il.—Filed January 15th, 1892. 
Claim.—(1) In a compressor, the com)’ 
the cylinder and the piston driving 
hollow piston in and controllably comm 
the cylinder, a supplemental piston contined in th 
hollow piston, the two pistons being relatively 
yielding under abnormal pressure, and a piston-roy 
connecting the pistons with the driving mediur 
whereby when the stroke of the hollow piston he 
carried it to a cylinder head, any excess of the dheake 
that would tend to force it beyond the cylinder head 
will be taken up by the piston yield, substantially a 
described. (2) In a compressor, the combination with 
the cylinder and the piston driving medium of <4 
hollow piston in and controllably communicating 
with the cylinder, a supplemental piston yieldingly 


500,720] 


lly as shown 
”, Chicago, 


ination with 
medium, of a 
Wicating with 


pNaA| 


g A SSS 


confined in the hollow piston, and a piston-rod cop. 
necting the —e piston with the driving 
medium and adjusted to continue the stroke of the 
piston-rod when the hollow piston has reached the end 
of its stroke, substantially as and for the purposes set 
forth. (3) In a compressor, the combination with the 
piston driving medium of a cylinder A having valve 
controlled inlets rr’ and outlets 7 1’, a hollow piston 
C within the cylinder and provided with valves i and 
/, a supplemental piston C’ yieldingly confined in the 
hollow piston and provided with valves ii’, and q 
piston-rod D connecting the supplemental piston with 
the driving medium and adjusted to continue the 
stroke of the supplemental piston when the hollow 
piston has reached the end of its stroke, substantially 
as and for the purpose set forth. , 
500,733. Sream Borer, F. M. Ash!y, Hortho . 
N.J.—Filed December 27th, 1892. 

Claim.—In steam boilers, the combination with 
tube provided on its end with a bead, and a tube 
sheet, of a collar surrounding the tube and be aring 








against the head and a nut engaging with the collar 
and bearing against the tube sheet, whereby the tube 
is secured by a brace acting longitudinally. 
500,884. Mera Bar To BE CAULKED, WW. Grant, Philus 
delphia, Pa.— Filed December 5th, 1801. 
Claim.—(1) A metal bar angular in form, with wings 
or flanges, having at its angle or angles a projecting 
portion, rolled or cast thereon, specially adapted to be 





caulked, substantially as described. (2) A metal bar 
having a projecting lip or lips, rolled or cast thereon, 
specially adapted to be caulked, substantially as 
described, 
500,941. Tusvutar Frame Construction, 4. Perkin, 
Chicopee, Mass.—Filed September Sth, 1893. 
Claim.—Q) The combination with two drawn stecl 
tubes making an angle with each other, of a short 
steel tube of analogous character fitting over the end 
of one as a sleeve, flanged out upon all sides upon the 





exterior surface of the other, and rigidly secured to 
both throughout the extent of the contact surfaces. 
(2) The combination with two drawn steel tubes 
making an angle with each other, of a steel thimbl 
of the same character as the tubes passed over the 
end of one, flanged out upon the surface of the other, 
and brazed to both. 


501.213. Rotary Currer, C. Raabe, Berlin, 
Filed March 6th, 18% 

Claim.—(1) In a cutter head, the combination w ith 
a stock, and a disc formed on opposite sides with cam 
depressions, and provided with elongated slots, © 
clamping plates formed with radial recesses to rer oid 
the bits, and clamping bolts extending through sty 
plates, and through the slots of said disc, substantially 


(501.213) 


rinany 








as described. (2) In a cutter-head, the combination 
with a stock, of a dise formed with a series of cam 
depressions, and a series of are-shaped slots a clamp- 
ing plate formed with radial seats to receive the bits, 
aseries of securing bolts adapted when loosened, to 
permit a limited rotary movement of said plate = 
adjust the bits, and a scale and index located on t he 
peripheries of the disc and plate to indicate the 
extent of movement of the latter, substantially 
described. 
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THE CHICAGO EXHIBITION—THE BROOKS which two are simple freight engines; three, simple | The valves are double-ported, and balanced by means of 


4 passenger ; one, a switching; and one, a suburban loco- | four pieces set in grooves on the back and pressed up by 
LOCOMOTIVE = ORKS. motive; while the remaining two are compounds, illus- | springs. The valve gear is of the Stephenson link type, 
(From owe Special Commissioner) trated on pages 280 and 281. the link being suspended at its centre, and the block 


Tue railroad companies of the United States do not,| The most powerful of the freight engines is the eight- driving the valve through a rocking shaft. The excentric 
as a general rule, build their own locomotives, and as a! coupled twelve-wheel locomotive, illustrated in Fig. 1; rods are short and straight. The driving wheels are 55in 


Fig.l. 
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TWELVE-WHEELED GOODS LOCOMOTIVE 


result there are many large locomotive works in the | and the end elevations and cross-sections, Figs. 2 to 5. | in diameter, and cover a base of 15ft. 6in.; but, as the 
States to supply them. One of the most important of | This engine has 20in. x 26in. cylinders, steel piston-rods | first and third pairs of drivers have blind tires, the rigid 
these is the Brooks Locomotive Works at Dunkirk, New! and crossheads, iron I section connecting rods, varying '! wheel base is only 9ft. 8in. The wheels have cast iron 
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TWELVE-WHEELED GOODS LOCOMOTIVE 
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EIGHT-WHEELED PASSENGER LOCOMOTIVE 


York, a concern which now turns out about twenty-five | from a depth of 5}in. at the big end to 43in. at the cross- | centres 48in. in diameter, and Krupp steel tires 3}in. x 
locomotives per month. Their exhibit is an extensive | head end, and with flanges 3in. wide; and iron coupling | 53in. on the flanged wheels, and 3}in. xX 6}in. on the 
and representatve one, consisting of nine locomotives, of | rods of rectangular section 5in. x l4in., and 4in. x ljin.' blind ones. The axles are of steel, 73in. in diameter. 
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] 
The four-wheel truck has 30in. wheels, and 70in. wheel | passenger locomotive, with 17in. x 24in. cylinders. The | type, with barrel 52in. in diameter, and containing 200 
base. The total weight of the engine in working order is | cylinder patterns are identical, so that either cylinder | tubes, 2in. in diameter and 12ft. long. The method of 


69°5 tons, of which 60 tons are equally distributed | may be placed at right or left hand. The valve and | staying the fire-box is plainly shown in Fig. 8, ‘The 
among the drivers by means of equalising levers. All | valve gear are similar to that on the engine just described, | length of the fire-box is 102in., and its width 32in. The 








Fig, 8. Fig.9. Fig./0. 
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EIGHT-WHEELED PASSENGER LOCOMOTIVE 


the drivers are fitted with New York Air Brake Co.’s | with the slight addition in this locomotive of the bar and | smoke-box extends 39in. forward, beyond the centre line 
brakes. The boiler is of the Belpaire type, working | transverse spring—seen in Fig. 6—to assist in reversing | of the blast orifice. 

pressure 180 lb., and of steel throughout. The barrel is} the engine. Both connecting and coupling rods are of The compound locomotives are of two types. The two- 
68in. in diameter, and contains 250 tubes of 2}in. out-| I section. The drivers are 72in. in diameter, and have | cylinder compound is illustrated in the side elevation, 
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TWO-CYLINDER COMPOUND LOCOMOTIVE 
side diameter, 3;;in. pitch, and 13ft. 10}in. ee 7 The | 66in. cast iron centres; the axles are 7}in. in diameter, | Fig. 11, and in the sections, Figs. 12 to 15. Itisa Six- 
external fire-box is stayed vertically, longitudinally, and | and of forged steel. A weight of 33 tons is equally | coupled ten-wheel freight locomotive. The cylinders are 


transversely with ljin. bolts. The internal fire-box is of | divided between the drivers. The four-wheel truck and | 18in. x 24in. and 28}in. x 24in. respectively, the high- 
steel, 114in. long x 32in. wide; the grate is fitted with | its spherical bearing in the central casting are well seen | pressure cylinder being on the right-hand side, and 


| 
Figil 


Fig /2. 
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TWO-CYLINDER COMPOUND LOCOMOTIVE 


cast iron rocking bars. The height of the centre line of ;in Figs. 8 and 12. The truck wheels are 83in. in having a clearance of ,',in., while that on the low.guessere 
the boiler is 964in., and the extreme height of the engine | diameter, and have 43in. iron axles; they support a cylinder is jin. The connecting-rod is 99in. long, © 
15ft. above rails, and the length 34ft. 3in. weight of 125 tons. The rigid wheel base is 9ft., and I-section 2}in. wide, 4jin. deep at big end, and 4}in. at 

The engine shown in Figs. 6 to 10 is a four-coupled | the total base 28ft. Min. The boiler is of the Belpaire smallend. The coupling rods are of rectangular section, 
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l 
swelled at the middle, the dimensions being 4in. x 1fin. | 
at the ends, and 5}in. x 1jin. at the middle. The valves 
are double-ported Allen Richardson. balanced — valves. 
The high-pressure valve has a maximum travel of 5}in., 
lap of lin., and lead 0; the low-pressure valve has a 
travel of Tin., outside lap 1ljgin., and lead jin. The 
course of the steam from the high-pressure. to the low- 
pressure cylinder is seen in the cross-sectional view, 
Fig. 15. An interception valve for the admission of live 
steam to the low-pressure cylinder when starting is 
shown in the same view, in the position which it occupies 





the back part being horizontal and the front part inclined | The drivers are 55in. in diameter, with 48in. cast iron 
downward. The engine is fitted with the Westinghouse | centres, and Krupp steel tires. The two middle pair of 
air brake for the tender and train, and with the American | drivers are flangeless, which makes the driving base the 
steam brake for the drivers. | same as the rigid base, 15ft. 6in.; the total wheel base is 

The remaining compound engine has four cylinders, | 23ft. The weight of the engine in working order is 
two on each side, arranged tandem, with the high- | 65°6 tons; of this 58 tons are supported on the drivers. 
pressure cylinders in front—see Figs. 16 to 20. The | The three rear pair of drivers divide their load equally by 
engine is an eight-coupled ten-wheel freight locomotive, | means of equalising levers. The springs over the front 
and the cylinders are 18in. by 26in. and 22in. by 26in. | drivers have the links from their front cnds connected by 
respectively. The clearance in the high-pressure cylinder | a cross piece, cn which rests one end of a medium longi- 
is only ,'sin.; in the low-preesure cylinder it is jin. The tudinal Jever, the cther crd being suppoted by the 


Fig 








IESG, 


BB 


cae J 


‘ee — -— 


& 


‘| 
| 





Te Excr=cn We renenennnen enn en een ne ne 
FOUR-CYLINDER COMPOUND LOCOMOTIVE 


after the engine has started. This valve also acts as a | connecting rods go to the third pair of drivers, and are 
reducing valve when starting, so as to give equal pres- | 129in. long, of I section, of depth 5in. at the big end, and 
sures on the pistons in the two cylinders. On examining | 4}in. at the small end, and with flanges 1?in. wide. The 
the section of this valve it will be seen that it is in two | coupling rods are of rectangular section. The low-pressure 
separate parts, which are shown close together. That | cylinder has a double-ported balanced slide valve of maxi- 
part which is more distant from the centre line of the | mum travel 7in., outside lap ?in., and jin. lead. The | 
engine is on its seat, while the nearer part is seen at some | high-pressure cylinder valve is a piston valve with steam | 
distance from its seat. On starting, as there is no steam | in the inside, with internal ports admitting steam by the | 


Fig ./7 Fig 13 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE 


pressure on the face of the near valve, and full steam | inside edges, and thus its motion is directly opposite to 
pressure on that of the distant valve, this latter is forced | that of the low-pressure valve. This is accomplished by 
inward till it comes in contact with a stop—not shown | taking the motion of the valve from the lower end of a 
in the drawing—and the steam entering through the bell-crank lever, the upper end of which is moved by the 
ports in its side forces the near valve away from it and on | low-pressure valve spindle. The lever is situated in the 
to its seat. In this way live steam gets admission to space which acts as receiver. In Fig. 16 it will be seen 
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frame of the two-wheel truck in front. This lever sup- 
ports at the middle of its length the weight of the 
cylinders and front end of the boiler, the actual bearing 
surface, between which and the lever is a transverse pin, 
seen in end view in Fig. 16. The truck wheels are 30in. 
in diameter. The boiler is of the Belpaire type, and 
has 208 tubes 2}in. in diameter, with din. pitch, and 
11ft. 7jin. long. The fire-box and its staying are seen in 


Fig 20 


| 
| 
| 
| 
| 
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Fig. 18; its length is 114in., and width 32in. The 
smoke-box is extended, and contains an exhaust pipe of 
somewhat unusual shape—Figs. 16 and 20. The driver’s 
|cab is commodious, overhanging, and situated partly 
| over the rear end of the fire-box. 


| 
H 





the low-pressure cylinder on starting, and continues to do 
so till the exhaust steam from the high-pressure cylinder 





that a rod is pinned to one of the levers forming the | 
reversing gear, and that this rod goes right forward to the | 


reaches so high a pressure that the force which it exerts | low-pressure valve chest. This rod moves forward and 
on the larger face of the near valve is greater than that | backward as the reversing lever is moved in those direc- 
exerted by the live steam on the smaller face of the distant | tions. At its forward end the rod passes through guides 
valve. When this is so the valves assume the position | above a simple spring valve, and is cut away so that it 
shown in Fig. 15, and the engine works in its normal way. | will not push the valve open except when the reversing 
The valve gear is of the Stephenson type, the link being | lever is at one or other end of its traverse. This valve 
raised from the centre and the block turning a rocking | when open admits live steam into the low-pressure valve 
shaft. The drivers are 56in. in diameter, the front one chest. In starting the engine in either forward or back- 
having a blind tire giving a driving base of 18ft. 8in., and | ward gear, the reversing lever is placed in the last notch, 
arigid base of 8ft. The weight of the engine in full | and, therefore, at these times this spring valve admits 
working order is 45°5 tons, of which 84 tons are equally | live steam into the low-pressure cylinders. When the 
distributed among the drivers. The pins bearing on the | engine is properly shanten the lever is brought back to 
axle-boxes are forked, as seen in Fig. 11. The boiler is of | some notch nearer the centre, and by so doing the spring 
the wagon-top type, of steel throughout, and of working | valve is released, and consequently closes. The reversing 
pressure 180'1b. The barrel is 52in. in diameter, 12ft. | lever is moved by help of an air cylinder ; to release the 
long, and contains 186 tubes 2in. in diameter, with 2}in. | clutch holding the lever at any notch, a handle has to be 
pitch in front, and 2} fin. at the back. The smoke-box is 
extended in front, and has the usual spark netting. The | same time opens a valve and admits compressed air to 
fire-box is 96in. long, and 84Jin. wide, and contains a one or other end of the cylinder, which is attached to the 
grate of cast iron rocking bars, which are in two parts, reversing lever, as seen ip Figs. 16 and 17. 








NOTES ON LONG GUNS. 





| Ix La Marine de France is an interesting article on long 
| guns generally, and the construction work of M. Canet more 
| particularly. Without endorsing everything that is said in 
this article, we think that certain portions deserve great con- 
| sideration. On the question of the guns’ power of resistance, 
| the writer observes that exaggerated fears have been expressed 
| as to the effect of gas wave pressure. In the first place, the 
| shocks to which the gun is subjected are not greater in a 
long than a short piece, if the pressure is kept within 
admissible limits, namely, 2400 kg. or 15-2 tons per square 
inch, The same is true of the effect produced by erosion, 
which undoubtedly is the real cause of guns wearing out. 
Vibrations may be specially injurious to guns built up and 
composed of many elements, especially if not perfectly ad- 
justed to each other by shrinking on. Displacements are no 
doubt often produced among hoops, which is one of the 


pulled either forward or backward, and this action at the | reasons why the new guns of great power made in France 


have but few elements and complete compactness, and their 
great length does not affect the question of resistance. Flexion 
or contortion of tube has given trouble in some navies, even 
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with guns of medium length. The 110-ton guns of the Benbow 
and Sanspareil took a twist of double curvature for which it 
was necessary to allow in aiming the gun at any object. The 
Krupp llin. gun, of 35 calibres, for Russian coast service, 
had, after firing, a permanent bend, varying from 3 mm. to 
13mm. These permanent deviations from the axis, when 
they attain a certain amount, interfere with the accuracy of 
fire, and may cause accidents, because the path of the projec- 
tile not being a straight line, wedging and bursting may be 
produced, and in all cases the sighting suffers from increased 
friction. This question has attracted much attention. 

It is not necessary, however, that the gun should be ex- 
posed to the action of vibration for flexion to be set up. 
Guns, especially those made on old-fashioned principles, may 
bend by their own weight. This may be tested by measure- 
ment, and found to alter on turning the gunround. In firing 
this is not found to affect the shooting. Hence this tem- 
porary flexion must be distinguished from permanent flexion. 
It is impossible to avoid this temporary flexion altogether, 
but it should be reduced to a minimum by the adoption of 
the best form or trace of piece. In the new guns for naval 
service Canet has a tube without hoops, which has great stiff- 
ness, and of which the moment of inertia with respect to the 
mounting is considerable. 

The vibrations have no permanent effect on the chase or 
tube proper outside the question of dislocation of elements. 
The molecules retain their natural condition under continued 
or repeated efforts. Experience, however, teaches that it is 
generally in the first rounds fired, especially with heavy 
charzes, that inconvenience is caused. A similar phenome- 
non is seen when a steel projectile, which has been badly 
tempered, breaks under the single blow of a hammer, or even 
spontaneously. Now although it is more difficult to temper 
Jong tubes evenly than short ones, this is not a suflicient 
reason to condemn the long ones. 

A Canet gun of 57 mm., 80 calibres long, fired at Havre in 
May, 1892, and a piece of 19 cm. of 80 calibres long, on the 
same system, tested in September and December, 1892, also 
at Havre, did not exhibit any deviation in the tube. Pro- 
jectiles of 2-7 kg. (5°95 lb.) and 13 kg. (28°661b.) attained 
velocities of 1013 metres (3323ft.) and 1026 metres (3366ft.) 


It has been objected that most of these guns have only fired a | 


limited number of rounds, and that long-continued fire might 
produce injury; but there is nothing to justify this conclu- 
sion in experience up to the present time, but interesting 
trials, including testing to destruction, will probably soon be 
made at Givre. A gun may be made to bear continued 
strains as well as a bridge, and should a flaw cause it to yield 
rapidly, the evil is of a nature which may beset short guns as 
well as long ones. There is generally too much attention 
bestowed on resisting transverse strain, and nearly all guns 
have been constructed on theoretical principles which do not 
take account of the suddenness of the shock, nor of trans- 
verse or of flexional strains. 

The new pieces have been constructed on absolutely diffe- 
rent principles. A carefully designed form, after practical 
tests, offers all guarantees for a gun fired under reasonable 
conditions. The tendency is to increase the length greatly. 
The Director of Artillery, Colonel Roque, has taken a great 
step in this important question. He has ordered Canet guns 
of 55 calibres ; and, at last, at Ruelle a 15 cm. (5-9in.) gun of 
90 calibres length has been tried with success. There is 
every reason to think that the guns of the future will be of 
great length. 

With regard to service on board ship, great length has been 
thought to constitute a great difficulty. This has weight, no 
doubt, wlth regard to some vessels; but it is often possible to 
replace a 14 cm. gun by one of 10 cm. calibre of such a length 
as to be equally powerful, and to have a flatter trajectory. 
Much may be done also by alteration in the mountings and 
balance of the pieces. The question of length deserves special 
consideration, offering, as it does, a great increase in velocity 
and energy, which may be taken advantage of to obtain 
greater range, a greater zone of destruction, owing to the tra- 
jectory being flatter, and greater accuracy of fire. 








BRITISH ASSOCIATION. 


SECTION F.—ECONOMIC SCIENCE AND STATISTICS. 


Tue president, Dr. Joseph Shield Nicholson, D.Sc., 
Professor of Political Economy in the University of 
Edinburgh, delivered an address, of which we give a full 
abstract :— 


The so-called orthodox, or classical, political economy, so far 
from being dead, is in full vigour, and there is every sign of a 
marked reaction in favour of its principles and methods. The 
traditiunal English political economy has neither been banished to 
Saturn nor stifled by Socialisr2, and in fact it is stronger than ever. 
This renewed vigour is no doubt largely due to the attacks made 
upon it on all sides in increasing force for the last twenty years. 
The method practically adopted by Adam Smith and Ricardo, and 
reduced to scientific form by Mill and Cairnes, and quite recently 
and still more effectively by Dr. Keynes, must still be regarded as 
fundamental. The extreme advocates of the historical method 
attempted to reduce political economy to a branch of history and 
statistics. There was really nothing new in this extreme form of 
the historical method. It was a reversion to a primitive type. The 
plan had been adopted by chroniclers time out of mind. The facts 
are the fossils of the historian, and he has to make a very few go 
along way. Two-thirds of the ‘“‘Wealth of Nations” is history, 
and it is history of the first rank, and it is-so because it is history 
that is introduced for the illustration, confirmation, or qualifica- 
tion, as the case may be, of principles. It does not follow because 
the principles are fundamental that the facts are warped and dis- 
torted; it simply means that the facts are made intelligible. 
Take, for example, his account of the economic aspects of the 
feudal system. He brushes away the technicalities and looks 
into the inner life as easily as William the Conqueror at the 
Council of Salisbury. Or, to take a modern instance, he is like 
a naturalist who puts aside the parts of the creature he does 
not want in order that he may see what he does want more 
clearly. This is a very different matter from suppressing 
truth and warping facts to suit preconceived opinions. It 
is needless to say that Adam Smith made some mistakes. He 
made large use of the comparative method; he literally ranged 
from China to Peru in his survey of mankind. What is the 
underlying assumption in this procedure! It is simply that in 
economic affairs, in matters of buying and selling in the widest 
sense of the terms, in satisfying wants by labour, in the accumula- 
tion of wealth, there are certain characteristics of human nature 
that may be regarded as fundamental. These are, no doubt, 
subject to modifications by other influences, but modification 
is not total ——— or eradication. The Ethiopian might 
become very pale in complexion long before he would learn 
to prefer low wages to high wages and much labour to little 
labour. Economists may learn something from the poets. 
The creations of the greatest poets live and move because they 
are like ourselves. Knowledge grows, and is handed on from 


age to age, and the power of man over nature steadily increases, 
| but the feelings are renewed with every generation. The children 
of the nineteenth century may be precocious and priggish, but they 
are not nineteen centuries old. The point of importance is the 
recognition of certain characteristics of human nature as funda- 
mental: there is no other justification for the use of the compara- 
tive and historical methods in the broad manner of Adam Smith. 
There are evidences in recent writers of the influence of that narrow 
view of history which trics to avoid principles in order to make an 
impressionist record of facts. Impressionism may be good art, but 
it is bad science. Too much stress is iaid on the mere enumeration 
of statutes and preambles, and too little attention is given to the 
far more difficult question, How far was the law operative, and 
how far was the preamble a just description? But signs are not 
wanting that the broader method of Adam Smith is gaining 
ground. The work of Mr. Seebohm on the ‘English Village 
Community” is a splendid example, worthy to be placed on a 
level with the best chapters of the ‘“‘ Wealth of Nations” ; 
and Dr. Cunningham throughout his excellent bistory has 
informed facts with principles. One of the greatest signs of 
power in Professor Marshall's ‘‘ Principles” is that he has 
transferred his mathematical researches and _ illustrations to 
appendices and foot-notes, and in his preface also he has 
admirably stated the limits and functions of mathematics 
in economic reasoning. But less able mathematicians have had less 
restraint and less insight ; they have mistaken form for substance, 
and hypotheses for the linking together of a series of facts. The 
value of the work of Jevons as regards the main body of economic 
doctrine has been much exaggerated. Much of his work in finance 
and currency and in many special problems is excellent. But he 
was too deficient in philosophical grasp and intellectual sympathy 
to give the proper place to a new conception. Again, Jevons was 
not a mathematician of the first rank. The older economists main- 
tained that price was the measure not of utility but of value, and 
value could not be reduced simply to utility. Things, they 
said, might have a high value in use and but little value in 
exchange. Jevons, by making the distinction between final and 
total utility, thought that he had discovered a method by 
which utility might be measured by price. But price is 
essentially the expression of objective and not of subjective rela- 
tions—that is the older view in modern pbraseology ; the attempt 
to make a kind of pre-established harmony between the two leads 
to unreality. Price depends upon demand and supply, and the 
degree of utility is one element affecting demand. Professor 
Marshall's criticism of Jevons may be carried much further, with a 
still further rehabilitation of Ricardo. Mathematical economists 
| have wandered far from reality, in the stress laid upon what are 
called marginal increments. There is a tendency to magnify the 
effects of the last portion of supp'y or the last expression of 
demand. This doctrine is very apt to run into the fallacy which 
may be popularly described as the tail of the dog fallacy— 
the idea being that the tail wags the dog, and the tip of 
the tail wags the tail. The method of the so-called ortho- 
dox English economists has only been modified and supple- 
mented, not revolutionised and supplanted, by the historical and 
mathematical methods of recent writers, and this is being recog- 
nised more and more. One of the greatest merits of the orthodox 
economists was the careful distinction they drew between economic 
and other social sciences. They refused to merge it in the misty 
regions of general sociology, and they excluded from its borders 
the rocks and quicksands as well as the green pastures of ethics and 
religions. For a_ time, -l.owever, especially under German 
influences, attempts were made to break down these boundaries, 
and the economist was elevated to the position of universal philan- 
thropist and general provider of panaceas. Mill himself was partly 
to blame for the excursions which he made into the applications of 
social philosophy to practice. It is to these excursions we are in- 
debted for the fantastical notion of the unearned increment, and the 
curiousidea that it is theduty of people to leave the bulk of their money 
to the State, or rather the duty of the State to take it. Fortu- 
nately, however, for the progress of economics, this ideal of breadth 
without depth has not become dominant, and any force it had is 
already spent. The advances made in other social or less vaguely 
human sciences have been so great that the economist is obliged to 
exclude them from his domain. Still, to some extent the view 
prevails, especially in Germany, that it is the business of the 
economist to discover the general conditions of social well-being, 
and to show how they may be realised. If such an attempt were 
seriously made it could only end in the projection of the personality 
of the writer into an ideal, and one ideal would succeed another 
like a set of dissolving views. He might, as an economist, show 
how modern life might be Hellenised, and by leaving out slavery 
and introducing a little Christian charity a very pleasing ideal 
might be made. Dr. Cunningham might take as his type one 
of the fascinating religious communities of the Middle Ages, and 
by leaving out some of the superstitions and inserting a few Hege- 
lian contradictions he might construct an equally attractive ideal, 
and proceed to direct the statesmen how it might be carried into 
practice. But when all the other economists had worked out 
similar projects—Professor Sidgwick, for example, on the lines of 
Bentham, and Professor Edgeworth, with bis love of measurements, 
on the lines of Pythagoras—the difficulty would arise, who was to 
be the ultimate arbiter? And to this question no one would accept 
the answer of the rest. According to the traditional English view, 
it is not the business of the economist to decide all the disputes 
that may arise even regarding fundamental questions in ethics, 
religion, fine art, education, public law, administration—to decide, 
in a word, the first duty of man and the last duty of Governments. 
His sphere is much more limited, and the limits have been indicated 
with tolerable precision by the classical English economists, Even 
in England, however, there has been a tendency in recent years to 
remove the old landmarks, not simply on the part of Socialists, 
but by those who in the main profess to accept the English 
traditions. Just as the German idealists think it is the business 
of the economist to discover the way to the perfectibility of the 
species, the English realists impose upon him the duty of finding 
the road to the greatest happiness of the greatest number. In 
technical language political economy is the economy of utility. No 
doubt, at first sight, this aim seems to be both definite and 
practical. From the old inquiry, ‘‘ How nations are made wealthy,” 
to the new inquiry, ‘‘ How nations are made happy,” it seems a 
natural and easy transition. For the essence of wands is to possess 
utility, to satisfy desires, to create happiness. It is obvious also that 
the happiness of a people depends largely on its economic conditions 
in the narrowest sense of the term; it depends, that is to say, on 
the amount and distribution of its material wealth. Accordingly, 
it seems plausible to maintain that the economist ought to discover 
by his calculus of utility those principles of production and distri- 
bution that will lead to most happiness. Piausible and natural, 
however, as this transition from wealth to happiness may seem, it 
may readily lead to the abandonment of the central position of the 
classical economists. Competition may be well enough for the 
strong, but is the destruction of the poor and weak. Accordingly 
it seems easy to prove, or at least to presume, that great powers must 
be given to the State. It only remains to bring in the principle 
which Mill flattered himself was his chief contribution to economic 
theory, viz., that the distribution of wealth depends entirely on 
the opinions of mankind, that these opinions are indefinitely pliable, 
and that therefore no schemes of ‘distribution can be called 
impracticable—and we arrive at a conclusion which is nothing less 
than State Socialism. Nothing could be more opposed to the 
traditional English political economy. We are confronted with 
the limited power of the State and the infinite variety of individual 
enterprise. To the older economists the difference seemed so great 
that they considered the presumption against State interference to 
be established. The rule, it is true, was never absolute and 
unqualified. Adam Smith himself indicated some of the most 
important of these exceptions, and the list has been extended by 





his successors. But these exceptions were all based upon reasoned 
principles, such as the incapacity of the persons concerned, ¢.g., 











children to make fair contracts ; the lack of individual interest in 
public works, e.g., the maintenance of roads, and the importance of 
the highest security, as in the regulation of the issues of bank notes 
And in spite of. all these exceptions—strengthened and purified by 
these. exceptions-—the presumption remained undlistesbed, Re. 
cently, however, some writers, under the influence of the ideal of 
maximum happiness and impressed by the power of the State 
have sought to extend its interferenve far beyond these admitted 
principles. ' But so far as th’s movement has any theoretical 
support, the reaction’ has already begun. The fundamental 
importance of freedom of contract has become more apparent than 
ever through the application of the comparative and historical 
methods to jurisprudence; the proposition that the progress of 
society has been from status to contract has almost acquired the 
force of an axiom. The analysis, too, of modern industrial systems 
in which division of labour has become more and more intricate 
and interdependent has shown the a of the attempt to 
transfer the management and control to the State. Changes in 
the methods of production, in the diffusion of knowled e, and 
in the transport of material commodities have been so rapid and go 
ereat that no Executive Government could have overtaken them, 
In the most advanced communities, even that legislation which is 
necessary for the new conditions lags behind ; even those elemen. 
tary forms which simply aim at giving an interpretation to con- 
tracts in doubtful cases, or which are necessary for the adjustment 
of responsibility—as in bankruptcy and partnership—are behind 
the times. The growth of joint-stock enterprise has outstripped 
the development of the law of companies, and there is a crop of 
new om 1 without corresponding penalties. Turning to the 
executive and administrative functions of government, the 
analysis of existing conditions shows that we have not yet over. 
taken those exceptions admitted by the strongest supporters of 
laisser fuore. The British Government has, it is true, wasted 
its energies in devising temporary expedients of various 
kinds, but it has not yet accomplished the programme of Adam 
Smith. Not only are there privileges and restrictions that ought 
to have been abolished long ago, but on the positive side 
the programme is not complete. We have just begun universal 
education on the lines Jaid down by Adam Smith, but his scheme 
for Imperial Federation is not yet within the range of practical 
politics, We have effected great financial reforms, but we still 
fall far short of the full development of his principles. Even in 
matters of currency and banking in relation to which the function 
of the State has always been recognised—we are lamentably in 
need of reform. But if the State cannot overtake those 
duties which are so necessary and persistent that they 
were forced on the attention of the strongest supporters of 
laisser faire, how can we possibly justify the assumption of new 
functions which rest on no better principle than the vague idea 
that the State ought to do something! Not only theoretically but 
practically signs of a reaction in favour of the old position are 
rapidly increasing. The experiments already made at playing the 
réle of omnipotence and omniscience, against which Governments 
were so emphatically warned by Adam Smith, have begun to 
bring forth thorns instead of tigs. A Government which lends its 
power and assistance to one set of people must be prepared to act 
in a similar mannerin all similar cases. If once this principle is 
abandoned, governmental action becomes either a matter of 
chance, or depends upon clamour and jobbery, It is wonderful 
how quickly the human mind discovers analogies in grievances, 
and how soon one cry leads to another. How can we justify the 
use of State credit for the purchase of lands in Ireland and 
fishing boats in Scotland if we are not a ag to give 
similar aid to the poor of England who are similarly situated! If 
we grant judicial rents in the country, why not in the towns, and 
if we tix by law one set of prices, why not all prices’ We must 
not be content with looking at the immediate effects of legislation ; 
we must consider also the secondary and more remote consequences, 
The British Government is beginning to find that the camel is 
getting too far into the tent. The admission of a single ear is 
nothing to the admission of the hump and the knees and the rest 
of the beast. Now the ear may interpreted to mean the 
grant of a few thousand pounds to Scottish fishers, the bump 
is universal old-age pensions at a cost of some fifteen or twenty 
millions a year, and for the knees you may take the nationalisa- 
tion of land at a cost of some 2000 millions, and for the whole 
beast you have the complete Socialist programme. The con- 
clusion that when the beast was in the Arab was out needs 
no interpretation. We have not yet reached the limits of 
tolerable taxation, but at the present rate of growth of Imperial 
and local expenditure we are rapidly approachiug these limits. It 
has been firmly established in theory, and confirmed by the 
experience of many nations, that excessive taxation is ruinous 
to a country. It may be replied that those who demand a 
large increase of expenditure for public purposes do not propose 
to tax the poor, but only to take the supertluities of the rich— 
to take, as is sometimes said, 20s. in the pound from that part of 
every income which extends above £400 a year. The certain 
effect of this kind of taxation would be that in a very short time 
nobody would have more than £400 a year, and the sources of 
taxation would dry up just as people had become used to and depen- 
dent on governmental assistance. The general argument may be 
summarised in the favourite mene of of the day. The utility 
of every increment of . governmental work rapidly diminishes, 
and the disutility of every increment of taxation rapidly increases, 
The classical economists maintain that even if the State could do 
something for individuals as cheaply and effectively as they could 
do it for themselves, it is in general better to trust to individual 
effort. The decisive consideration is the effect on the character 
and energies of the people. Self-reliance, independence, liberty— 
these were the old watchwords; not State reliance, dependence, 
and obedience. In the matter of pauperism, for example, they 
teach us to distinguish between the immediate effects of relief 
which may be beneficial and the effects of reliance on that 
relief which may be disastrous. They are bold enough to main- 
tain that the condition of life of the dependent pauper should not 
be made by aids and allowances better than that of the inde- 
pendent labourer. They insist on the t historical distinction 
between the sturdy rogues and vagabonds—who can work and will 
not—and the impotent poor, the poor in very deed, who cannot 
support themselves. They look upon the payment of poor rates 
as they look upon other forms of taxation—namely, as the lesser of 
two evils; they do not try to persuade themselves and other a 
that it is a duty which is essentially pleasant. If Christian charity 
realised a tithe of its ideal there would be no need for relief on the 
part of the State. It does not take ten ants to relieve another 
ant, and in this land of ours there are more than ten professed 
Christians to every pauper. To the student I would say, political 
economy has a vast literature, and you will not find all the good 
concentrated in the last marginal increment; you must master 
the old before you can appreciate the new; a portion of truth 
just re-diseovered for the hundredth time by some amateur 
is not of such value as a body of doctrines that have been 
developed for ‘more than a century by economists of repute. 
And to the legislator I would say, vaster than the literature © 
political economy is the economic experience of nations; the 
lessons to be learned from the multitudinous experiments of the 
vast can never become antiquated, for they have revealed certain 
ne features of buman character that you can no more disregard 
than the vital functions of the human body. Just as Harvey did 
not invent but discovered the circulation’ of the blood, so Adam 
Smith did not invent but discovered the system of natural liberty. 
And nothing has been better established than the position that 
legislation which neglects to take account of the liberties of indivi- 
duals is foredoomed to failure. If they cannot break through the 
law they will get behind the law. The first duty of the legislator 
is to take account of the natural forces with which he must contend, 
and the classical economists have made a survey and estimate of 
these forces which, based as it is on the facts of human nature and 
the experience of nations, it would be wilful folly to overlook, 
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THE RUSSIAN BATTLESHIP TWELVE 
APOSTLES. 

Tue Russians, still steadily carrying out the process of 
strengthening that Black Sea Fleet, which, by the provisions 
of the Treaty of Paris, they have no right to have, now have 
afloat in those waters a fleet of four battleships, besides many 
smaller craft and others approaching completion. The latest 
of those in commission is the Twelve Apostles, a formidable 
fighting vessel of 8076 tons displacement and 17} knots 
speed. Her principal armament consists of four 52-ton 
breech-loading cannon, mounted in two dome-like turrets, 
plated with 12in. armour. In addition, she has four 6in., 
eight small quick-firing, and two machine guns. She is pro- 
tected by an armour belt 14in. in thickness, and a steel deck 
averaging 2hin. thick ; six torpedo tubes complete her means 
of offence. 








THE TRIALS OF H.M.S. DEVASTATION. 





THE sea-going mastless turret ship Devastation — whose 
late reconstruction and renovation and natural draught trial 
we noticed in our last issue—completed a four hours’ full- 
power trial under forced draught off Spithead on the 14th of 
this month. The new propelling machinery of-this ship, as 
recorded in the issue referred to, consists of modern triple- 
expansion twin-screw engines, designed to develope 7000- 
horse power under forced draught, supplied and fitted by 
Messrs. Maudslay, Sons, and Field, of Lambeth. On the 
occasion of this trial the Admiralty was represented by Mr. 
R. J. Butler, the Dockyard Steam Department by Mr. 


Rabbidge, the Steam Reserve by Mr. Colquhoun, and the | 


contracting engineers by Mr. Sells and Mr. Warriner, the 
ship being in command of Commander M’Kinstry. 

As ample proportions have been given to the new engines, 
they being in excess of those of the new second-class cruisers, 
developing 9000 indicated horse-power, it was not thought 
necessary to test them beyond actual requirements, although 
a greater head of steam was at command than could be 
utilised. The mean results of the four hours’ continuous 
steaming were as follows :—With lin. of air pressure in the 
stokeholds an ample supply of steam was maintained at 
1416 1b. per square inch, the vacuum reached 28-45in. The 
revolutions of the engines per minute, which were remarkably 
uniform, were 100:75 for the starboard, and 100°5 for the 
port, and the indicated power developed by them collectively 
sed horses, giving the ship a speed by log of 14-56 knots per 

The trial of the refit of guns, which include four 10in. 
29-ton breech-loaders, two 7-pounder, six 6-pounder, and 
eight 3-pounder | mage guns, together with five -45in. 
five-barrelled Gardners, and twelve 14in. torpedoes, took place 
on the 15th inst. These were attended by the usual ordnance 
officials, with Mr. Oram present to represent the Admiralty, 
and Messrs, Matthews and Whinfield the manufacturers of 
¢ © gun mountings, Sir Joseph Whitworth and Co. The 
urret guns in the Devastation are worked entirely by hand, 
and can be loaded in any position, but the turrets are rotated 
y steam, and are now provided with duplicate turning 


engines attached to the turrets as a safeguard against acci- 
dent. The mountings of the new guns in the turrets, which 
are lighter by six tons than the old, differ in their recoil 
arrangement from any hitherto supplied to the Navy. The 


| guns are 28ft. 6gin. long over all, and have a diameter at the 


breech end of 43in., tapering to 16in. diameter at the muzzle, 
and fire a projectile of 5001b. weight, with a charge of 252 1b. 


of prismatic powder. Three rounds were fired from each of | 


these guns; two independently—one with reduced and the 
other with full charges—and the third from each gun simul- 
taneously with full charges; the elevation varying from the 
horizontal to about 15 deg., and the arc of fire from starboard 
to port through 210 deg. On the completion of the trial of 
the remaining guns, and the torpedo gear above and below 
water, which passed off very successfully, the vessel returned 
to Portsmouth Harbour in the afternoon. 








A DISCUSSION ON STEEL. 





AT the various meetings held by organisations of railway men 
this summer, one subject seems to have received a great deal of 
attention, and that subject was boiler and fire-box steel. <A 
number of these meetings have been noted in the American 
Manufacturer, with the papers read and reports made on the 
subject. One of the meetings held was that of the North-West 


| Railroad Club, at which a member showed that railroad companies 








can afford to pay much more than they are now paying for fire-box 
steel, if by so doing they can procure material that will give longer 
service, He declared that the quality of fire-box steel has either 
deteriorated during the past ten years, or the conditions of service 
have so radically changed that it is destroyed much quicker. 
Throughout the Western country complaints of the unsatisfactory 
service obtained from fire-box sheets are general. It appears that 
the most complaint was in regard to steel made by the open-hearth 
process, 

At the meeting of the American Railway Master Mechanics’ 


Association, a committee appointed on tests of steel took up the | 


discussion, and in its report expressed the opinion that the present 
specifications requiring a certain chemical composition of steel and 


a certain tensile strength and elongation, are not sufficient to | 


insure satisfactory results so far as durability for fire-box purposes 
is concerned. This committee held that to improve the quality of 
fire-box steel, methods of inspection, in addition to the present 
chemical and physical specifications, should be adopted. It was 


held that in nearly every shop there are a greater or less number | 


of men who are quite capable of passing an adequate opinion on 
the relative merits of various sheets of steel from inspection of the 
fracture, who can say that one sheet is more liable to crack than 
another when used in a fire-box of a boiler, or that one sheet will 
flange better than another. If a man with such experience, a 
man who has worked steel and observed in his daily work on 
boilers how steel fails by corrosion and cracking, were to further 
extend his experience by systematically inspecting fractures made 
of all sheets that are used and are taken out of service, including 
good, bad, and indifferent, he could not fail in the course of time 
in so educating his eye and judgment that his opinion would be 
almost infallible. The committee in its report expressed the 
opinion that in no way can a more decided advance in satisfactory 
boiler work be made than by proper learning and use of such an 
expert. 


his discussion has brought out numerous contributions to the | 


technical journals. A recent one argues the cause of the steel- 





makers, and declares that too much is required of him. This 
writer says that when the steelmaker furnishes steel which fills the 
chemical and physical requirements his responsibility is ended. 
If it afterwards cracks, and later tests show it to be according to 
specifications, the master mechanic must look elsewhere for the 
responsibility, because the steelmaker has done all he was asked to 
do or could be asked todo. This correspondent holds that under 
present rules the steelmaker is asked to guarantee that the master 
mechanic knows enough to know what he wants, and that he will 
order it ; that he will design the fire-box correctly, and see that the 
boiler receives the right kind of usage. Another contributor toa 
railroad journal states a few facts which are interesting in this 
connection. He shows that crucible steel made in Pittsburg was 
about the first application of steel to locomotive fire-boxes, but it 
was not a success, because the ingot would contain as many 
different kinds of steel as there were crucibles used. The Otis 
| open-hearth steel then took the lead until Shoenberger and Co., of 
Pittsburg, came out with a dephosphorising process, an acid process 
which eliminated the phosphorus to a degree not exceeded by the 
| basic process. Their process, while more costly than the basic, 
turned out steel too pure to roll smooth. The basic process results 
in very low phosphorus, but it does not give the same freedom 
| from sulphur that the dephosphorising process mentioned results 
in. This contributor states that several railroads have rejected 
fire-box steel on a surface inspection, because it had not the 
smooth, glossy surface that is found in the cheapest grades of tank 
steel, thus unwittingly discarding the very best steel they could 


et. 
There has been nothing brought out in this discussion to show 
that steel of the requisite quality cannot be secured. It is more 
than probable that many of the so-called failures of fire-box and 
boiler steel were the result of injudicious handling, and the fact 
that the steel was not used under proper conditions. Moreover, 
| consumers of steel may in some cases look for results from inferior 
| steel that could be expected only from steel of finer quality. That 
| there has been a great deal of inferior steel put on the market 
| during the last few months cannot be denied. The American 
| Manufacturer referred to this some time ago, when it was stated 
| that contracts for high grade steel plates were being filled with 
material of inferior quality, in some cases tank plates being sold as 
flange plates. This deception, however, cannot have been prac- 
tised on railroad consumers, as their steel must come up to certain 
requirements, and any dishonesty in that respect would be quickly 
noticed. Railroad companies desiring good steel can, it is held, 
easily secure it, and at lower prices than were ever known before. 
| It is merely a question of care and good judgment. 








Tue Gilchrist Educational Trustees having granted a 
course of illustrated science lectures, they will be delivered in con- 
{ nection with the Bethnal Green Free Library on alternate Thurs: 
days in the Great Assembly Hall, Mile End, It is hoped that 5000 
persons will attend each lecture. The first of the course will be 
given by Professor V. B, Lewes on ‘‘Our Atmosphere, and its 
| Relation to Life,” September 28th. Other lecturers include Pro- 
fessor Sir. R. 8. Ball, F.R.S., on ‘‘ Other Worlds,” chairman Sir 
Owen Roberts, F.S.A.; Professor J. A. Fleming, F.R.S., on 
‘* Magnets and Electric Currents,” chairman the Ven. Archdeacon 
| Farrar, D.D.; Rev. Dr. Dallinger, F.R.S., on ‘‘Spiders: their 
| Work and their Wisdom,” chairman Mr. F. A. Bevan; Dr. R. D. 
| Roberts on ‘‘ The Evolution of the British Isles,” chairman Mr. E. 
| H. Pickersgill, M.P.; Dr. Andrew Wilson, editor of Health, on 
‘‘Brain and Nerve and their Work,” chairman the Ven. Arch: 
' deacon Sinclair, D.D, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PROPOSED BRIDGES OVER THE DANUBE AT BUDA-PESTH. 

Sir,—Permit me to make a few remarks with reference to your 
excellent article on the above in THE ENGINEER of the 8th inst. 
The information you give cannot fail to be of great use to intending 
competitors in preparing their designs, as you have supplied much 
that is but vaguely hinted at in the printed French description, 
obtainable at the Foreign-office and elsewhere. 

In the first place, then, I would point out a very grave omission 
in the general plan accompanying the above document, é.e., the 
absence of a scale, and as this must of necessity be very small— 
probably 1000ft. to lin.—the omission is unpardonable. Again, 
competitors are bound to send in all plans and other documents on 
or before 31st January, 1894--little time enough for all that has 
to be done, and as no information regarding the borings of the 
river can be had before the 1st October, I think it is not unreason- 
able to ask that the time for completion of designs &c., should be 
extended. 

In addition to the two bridges, designs must be sent in for 
houses of the bridge-keepers in ‘‘appropriate and architectural 
style.” As you very sensibly remark, ‘‘there is plenty to be 
done,” and if done properly a great deal of the “‘ gilt will be taken 
off the gingerbread ” from the premiums to be handed to the 
successful competitor. Then considerable expense will be incurred 
in a visit to the site of these two bridges, and this is no doubt 
absolutely indispensable, as it is stated in the conditions that the 
architecture of the bridges must harmonise with that of the royal 
and other palatial structures in the vicinity. This would add to 
the necessary expenditure of the competitors, and, I might ask, 
who would think of going to Buda-Pesth just now in the face of 
the reports of cholera being in those parts ! 

I had fully intended entering the lists for competition with a 
brother engineer, but the conditions are so stringent, the expense 
attending preparation of designs, &c., will be so heavy, and the 
chances of winning a prize are so small, that we have abandoned 
the idea—at all events for the present. I think, too, that what 
with the coal strike and the disturbed state of the iron market, 
the estimate of £418,000 is not sufficient ; in fact, I doubt that any 
trustworthy contractor or iron manufacturer would quote a price 
at all under present circumstances. Mem, Inst. C.E. 

Westminster, September 11th. 





CARNOT’S FUNCTION. 

Sir,—A modestly-worded request for information is entitled to a 
civil reply; but ought not to be accompanied by remarks and 
statements tantamount to an assertion that the inquirer knows a 

reat deal more of the matter than the party inquired of. 

‘urther, the questions should be such as may with propriety be 
asked, remembering the wise remark, ‘‘ Man is not born to solve 
the mystery of existence; but he must nevertheless attempt it, in 
order that he may learn to keep within the limits of the 
knowable,” clearly implying Githe’s opinion that there is a limit 
to the knowable. To the question, What is caloric! I refer Mr. 
Donaldson to an old book on physics, where, freely translated, we 
read,* ‘‘To the unknown cause of the phenomena of heat one 
has for a long time given the name fire, or matter of heat. From 
the reformation of chemical language, it is named caloiic. The 
existence of caloric as a particular kind of matter is very uncertain. 
Some physicists of great merit have even admitted that heat is no 
other than the effect of internal movements which, according to 
circumstances, determine the approximation or separation of the 
molecules. We adopt the common word heat, which has the 
advantage of not supposing either hypothesis.” I would also refer 
Mr. Donaldson toa paper in THE ENGINEER for 1867. The late 
Dr. Rankine has there written :—*‘ The science of thermodynamics 
is based on two laws, the first of which states the fact of the mutual 
convertibility of heat and mechanical energy, while the second 
shows to what extent the mutual conversion of these two forms of 
energy takes place under the circumstances.” This is a simple 
direct statement and clear admission, by Dr. Rankine, of the 
principles embodied in Joule and Carnot’s, or first and second laws 
of thermodynamics, viz. :— 

(L) E=JQ 
(IL) E=JQ(h- 
(IIL) E=CQ(T- 4). 

In the first of these, J is Joule’s coefficient of equivalence ; while 
in the second, if we write : = C, obviously that is to say, from 


the Joule-Thomson we return to the original Carnot-Clapeyron 
form of the equation, implying that C (T - ¢) is a factor which 
determines how much of the gross quantity Q of heat is trans- 
formed into mechanical energy E. In nett language, energy is the 
Carnot conditioned fraction of the gross heat existing in a body, 
which, under the circumstances, is capable of being converted into 
power or capability of doing work. Conservation of energy 
expresses the fact. It is a definite existence, and as such is 
unchangeable in amount. To all this, another explanation by 
Dr. Rankine in 1852 is very appropriate. ‘‘The experimental 
evidence is every day accumulating of a law which has long been 
conjectured to exist—that all the different kinds of pbysical 
energy in the universe are mutually convertible ; that the amount 
of physical energy, whether in the form of sensible motion or 
mechanical power, or of heat, light, magnetism, chemical agency, 
or in other forms not yet understood, is unchangeable ; the trans- 
formations of its different portions from one of these forms of 
power into another, and their transference from one portion of 
matter into another, constituting the phenomena which are the 
objects of experimental physics. . . . All visible motion is of 
necessity ultimately converted into heat by the agency of friction. 
There is thus, in the present state of the known world, a tendency 
towards the conversion of all physical energy into the sole form of 
heat.”—Dr. Rankine’s papers, page 200. 

In one of my papers I have remarked that we have here a clear 
statement of Dr. Rankine’s conviction of the existence, unchange- 
able in amount, of something which he names physical energy, the 
sulstans underlying all physical phenomena, “visible motion ” and 
‘mechanical power ” inclusive, which is capable of being trans- 
formed from one form of power into another, and from one portion 
of matter into another, and further, which seemingly tends to 
resolve itself into one sole form, heat. 

To me it has always seemed: ‘‘ The various forms of physical 
energy” when divested of verbiage, seeing these have their heat 
equivalent at any instant, may, and are believed ultimately, to 
resolve themselves into definite quantities of heat. Hence, are 
simply modes or manners of existence of those definite portions of 
the definite indestructible existence, heat. I am of opinion it 
would have beer better tu have followed the example of M. Despretz 
and to have “‘ adopted the common word heat,” to the omission of 
caloric or energy, for the unknown substratum; all three terms 
being only confusing notions for the same thing. Professor Tait’s 
remarks are very relevant to this, as follows:—‘* Heat, whatever 
it may be, is something that can be transferred from one portion of 
matter to another. Heat, though not material, has objective 
existence, in as complete a sense, as matter has, . . . Wecan- 
not destroy nor can we produce the smallest quantity of matter. 
But reason requires us to be consistent in our logic, and thus, if we 
find anything in the physical world whose quantity we cannot alter, 
we are bound to admit it to have objective reality, as truly as 
matter has. . . . Heat is not mere motions, but the energy of 
those motions—a very different thing.” The last deduction, seem- 





* Despretz, “Physics,” page 45, 





ingly, amounting to the truism, heat is heat, or alternatively, 
motion of matter is a mode of heat; a much more fertile conclu- 
sion. 

Glasgow, September 19th. RoBert MANSEL. 

Sin,—It will take more argument than Mr. Bower has yet given 
us to prove that an explosive engine cannot be economical. The 
assertion that it cannot, strikes atall gas and oil engines, which are 
really explosive. The waste of energy in them is very great, but 
only because so much heat has to be carried away by the cooling 
water circulating round the cylinder; but even with this loss the 
Dowson-Crossley gas engine works for 1 lb. of coke per horse per 
hour, a pitch of economy never yet reached by any steam engine. 
Nor is it wonderful that it should be so, because the gas engine 
complies with all the theoretical conditions more nearly than any 
other engine. It reccives all its heat at the highest possible tem- 
erature, and the range between T and ¢ is very considerable. 
There is no loss in any way equivalent to that due to metallic con- 
densation in the steam engine. 

Really, Mr. Bower must moderate his transports, and admit 
that in theory the explosion engine is not quite so bad as he is 
inclined to make out. N. 1 

Manchester, September 18th. 





THE NEW BATTLESHIPS. 





Sir,—In describing the two new battleships the Admiralty are 
laying down, you notice their large increase of displacement, and 
compare our policy with that of other Powers, who, including even 
Italy, are now limiting the size of their line-of-battleships. At 
the same time they appear to have taken the lead in laying down 
large cruisers, although they have nothing so large as the two new 
ones it is proposed to build by contract for our Navy. 

As we are obliged to keep the command of the sea, which ulti- 
mately depends on the line-of-battleship, it is necessary to build 
vessels to maintain it. But it by no means follows that monster 
craft are best suited for the purpose. Decisive actions at sea will 


probably always be fought by battleships in concert, and a large | 


number of moderate-sized ships may be more useful than a few 
large ones for this purpose. 


But at present it is found necessary to increase the protection, | 


and as the weight of armament can hardly be reduced, the dimen- 
sions must be increased unless the coal supply is cut down. But 
this is quite low enough already, as our ships may have to be sent | 
full speed to the Mediterranean, or further even, and take their 
chance of getting coal at their journey’s end, after fighting an | 


action that will tax to the utmost their powers of attack and 


defence, 


The problem of the future appears to be whether we can go on | 
adding to the weight of armour and armament without limitirg | 


the tether of our squadrons and paying more attention to our coal- 
ing stations. 

It will be impossible to attain future possibilities in speed, guns, 
and armour, together with a good coal supply, and at the same 
time keep within reasonable dimensions, unless the battleship of 
the future is differentiated into two distinct types, the armour and 
armament being assigned to one, and the high speed and large 
coal capacity to the other. For the large cruiser is not destined to 
disappear, but will be one of the necessary results of modern naval 
construction, as the complement of the heavily-armed and 
armoured battleship dependent on the coaling stations and tied 
down to the waters where they are. She cannot be compared to 
the old frigates that had sail power and could go faster than a 
three-decker, although inferior to them in size. Whatever may be 
true of the Channel and similar places, it is absurd to suppese that 
a large number of medium-sized cruisers with small coal bunkers 
would be more useful on an ocean trade route than a few large 
cruisers with capacious bunkers, and able to keep their speed in all 
weathers. The smaller vessels couid act in concert, it is true, but 
very often they could not act at all. 

In laying down their navy the Americans appear to have seen 
the logic of facts, and are building moderate-sized battleships and 
large ocean cruisers. If we send guardships to Hongkong and 
Esquimault to suppoit the fast cruisers already there, the same 
arrangement will have been accepted by us within certain limits. 

I by no means argue that the coast defence ship will come to the 
front and monopolise all the armour and armament. We must 
command the sea, and for that purpose a fair speed 


ee) 
that of Messrs, Simpson and Strickland, which are the : 

the accumulated experience of over a hundred oe Ie An 
comparison just and equitable, we must putagainst the oil en i 
steam engine of some fifty years back, in order to be able -e ~ 
what a future probably awaits the oil engine, 005 
I have had a 2j-horse power engine of Vosper's, now running ; 
a 22ft, sailing boat, in constant commission for the last toe 
months. It answers perfectly, gives no trouble, and, more tn 
my boat is, 1 think, as clean as any other sailing boat here rag 
dust, and no smuts over everything. renee 
It has long been known to scientists that the proper place ¢ 
burn the fuel is in the cylinder, and notin a costly cumabee “ 
rapidly-deteriorating «ppendage such as a boiler, Messrs Vos 
certainly seem to have proved this practically to be correct aa 
Bembridge, Isle of Wight, E. pu Bot ran 
September 13th. ee 


Sir,—Having been away for a short holiday, I have only ) t 
seen Messrs, Simpson, Strickland, and Co.’s letter respecting the 
Roots oil engine. The reason for the difference in weight “ 
indicated horse-power was that in the one case the weight of r 
fuel was included and in the other not. I am quite sure that it 
the total weight is taken into consideration, fuel and water in- 
cluded, that the weight of the Roots oil engine per indicated 
horse-power, as compared with any steam engine at present in 
existence, would not exceed 75 per cent. of the weight of the steam 
engine. Moreover, the weight of the oil engine can be and is being 
considerably reduced, ° 

With regard to the fuel consumed per day of twelve hours 
Messrs. Simpson, Strickland, and Co, state that their engine would 
not exceed a cost of 3s. per 10-horse power. Now they do not say 
whether 10 brake or 10 indicated horse-power is intended ; if 
indicated, as I assume, then the cost of the oil is well within the 


; amount stated ; if brake, it isa fraction over. But as no engineer is 


a with the Roots oil engine, his wages are saved. 

Not only is there no difficulty whatever ‘‘in the storing of oj” 
used in the Roots oil launches, but it is obvious that there need be 
no difficulty. Naphtha is never used in these engines, ind there. 
fore I need not consider it. There is no danger whatever in the 
use of oil, and it is more readily and easily obtainable than coal, not 
only in this country, but in most parts of the world. It may be 
news to readers of THE ENGINEER that the Roots oil engine as 
applied to a locomotive crane is nearly completed, and owing to 
its great trustworthiness, is about to be fitted to a tire engine, 

Holborn-place, 261, High Holborn, J. D. Roots, 
September 18th, _ 


TRACTION ENGINES AND BYE-LAWS, 

Sir,—Your correspondent ‘‘ 1, W. B.” has very fairly shown 
some of the difficulties that owners of road enyines have to con- 
tend with. Here in Surrey, or in Hampshire, the owner of an 
agricultural locomotive was fined for drawing behind his engine a 
circular-saw bench, the magistrate contending that a saw bench 
was not an agricultural implement. Therefore the same engine 
now takes in tow a chaff cutter, and is followed by a horse drawing 


| the saw bench on its trolley. Again, if an individual cither more 


and seaworthiness are essential in vessels. It will be noted | 


that the French have lately transformed two vessels under 


construction from coast defence ships to small sea-going | 


ironclads, but it must be remembered that they have not 
to contend with the same difficulties about coaling stations as we 
have. <A writer in Le Yucht last week tries to forecast the effect on 
naval warfare that the invention of an efficient submarine torpedo 
boat would have. He appears to think that the squadron battle- 
ship would disappear, and the ocean cruiser and the coast defence 
ship would survive. Assuming this without admitting it, will the 
command of the sea rest with the submarine boat, the ocean 
cruiser, or the coast defence ship, doubtless improved! But more 
matter-of-fact considerations than the future of submarine naviga- | 
tion are likely to develope a medium type of battleship for acting 
in concert, because the advantage of numbers in rival fleets will 
outweigh that of individual strength in vessels, It is different | 
with ocean cruisers, who will probably find themselves on isolated | 
service. In these vessels the importance of individual strength | 
and ability to keep the sea for long periods cannot be overrated, | 
for the safety of our commerce may depend on them, if we have to | 
defend our supremacy at sea, CIVILIAN, =| 
September 19th, 





| 
LOCOMOTIVES AT THE CHICAGO EXPOSITION. 


Sir,—There are some inaccuracies in your correspondent’s | 
letter on the above subject in your issue of August 18th, which I | 
should like to correct. He says that three types of compound are 
represented, but as a fact there are four—he describes the fourth 
later. There are four different systems of two-cylinder com- | 
pounds ; one—Webb—of the three-cylinder; and three of the 
four-cylinder type. ‘The latter include an outside high and low- 
pressure above one another on each side—Baldwin ; a high and 
low-pressure placed tandem on each side—Brooks ; and two outside 
high-pressure and two inside low-pressure—French. The Rogers | 
Locomotive Co. has an immense ten-wheel—six coupled with four- 
wheel leading truck—express engine at the head of one of the 
train of Pullman cars, but this is not mentioned. The vertical 
cylinder engines of the Lima Machine Works are used on a number | 
of mining branch roads with heavy grades, and also in passenger 
service. One of these engines weighs 80 tons. H. K. Porter and | 
Co. do not exhibit a road locomotive or an eight-wheel engine, as | 
stated by your correspondent. The first is a street railway motor, or | 
steam tramway engine—and no mention is made of the Patton | 
motor or the ammonia motor exhibits of the same class. The 
second is a Mogul engine, with six-coupled wheels and a two- 
wheel truck ; while an eight-wheel engine bas four-coupled wheels 
and a four-wheel truck. E. E, Russe.t TratMan, C.E, 

103, Tribune Buildings, New York. 





THE MOTIVE POWER OF SMALL VESSELS, 


Sir,—I am much interested in the correspondence re oil engines 
now going on in your columns, and should like to say a few words 
on the question, Ihave used steam for many years, and oil engines 
for the last three years, and I certainly think for a great man 
purposes steam is bound to give way to oil, particularly for tomeeh 
and auxiliary work. The small space used, the absolute cleanli- 
ness, and rapidity of starting, far outweigh, to my mind, any 
advantages that may be claimed for steam. When one comes to 
think of it, it is a wonderful thing that any comparison should be 
able to be made at all between oil engines, which are only a very 
few years old, and such perfect specimens of steam machinery as 





ingenious or energetic than his fellows attaches to his tricycle a 

motor—either steam or electric—he at once comes under the 

traction engine laws, and is liable to various fines and penalties, 

That they manage these things better in France may be seen from 

the encouragement given by the Paris authorities to M. Serpollet 

and his steam carriage. JoHN HENRY KyicHt, 
Farnham, September 18th. 





THE MOON'S ATMOSPHERE, 


Sir,—As it was too late to get the correction into the abstracts 
distributed at the meeting of the British Association, in connection 
with Mr. G. H. Bryan's paper, ‘‘The Moon’s Atmosphere, and the 
Kinetic Theory of Gases,” possibly you may like the truth to 
appear in your own pages. To make a reclaim is distasteful, and it 
would be fitting if original work were always voluntarily recognised, 
but I cannot do otherwise than inform you of the fact of its being 
my theory, and not Sir Robert Ball’s, as stated, which formed the 
basis of Mr. G. H. Bryan's lecture. My theory was published in 
Nature, November 7th, 1878, entitled, ‘* A Question raised by the 
observed Absence of an Atmosphere on the Moon,” Sir Robert 
Ball's communication, identical in substance, at least, was published 
fifteen years later in the New York journal, Sc‘exce, of February 
24th, 1893, 8S. TOLVER PRESTUN, 

Hamburg, September Ist. 





ENGLISH TRADE ABROAD, 


Sir, In reading the paragraph in your issue of this week, that 
Lord Roseberry had intimated to the Manchester Ship Canal Com- 
pany that the representatives of the Foreign-office abroad could 
not be employed to draw attention to new industrial enterprises, 
I cannot help contrasting this reply with the custom of some other 
countries, and one country in particular, where their official 
representatives are distinctly permitted, if not employed, to 
further and influence financial and industrial schemes for the 
particular benefit of their own countrymen, and doubtless much 
trade, which otherwise might come to these shores, is yearly 
diverted to other countries, through the influence brought to bear 
in this manner, A. E, W. Gwyn, 

9, Ducksfoot-lane, Cannon-street, London, 

September 16th. 





HEATING AIR. 
Sirn,—We notice in your issue of September Ist, page 225, an 


| account of an American system of heating ventilation by means of 


fresh air passed over steam pipes. Will you allow us to mention 
we have an apparatus for hot air ventilation designed for us some 
years ago by Mr. Walter Crook, of Millom, Cumberland, !t has 
been at work several years at our gunpowéer works at Gatebeck, 
near Kendal, and bas proved most successful. We believe it 1s 
the most efficient drying stove in use for the purposes of our 


| manufacture, and we shall be happy to give any further informa- 
W. I 


tion required respecting it. . WAKEFIELD AND Co. 
9, Orange-court, Castle-street, Liverpocl, 
September 14th. 





A PUMPING PUZZLE, 

Sin,—Is your correspondent ‘' W. I. T.” quite sure that bis air 
vessel is acting There may be no air init, which would allow the 
‘ram action” to come into play. Is he using gas pipe or water 
pipe’ The former is only, asa rule, butt welded, and although 
it may stand a steady test pressure, would fall under sudden 


| shocks, Possibly the pipe is partially closed by chips, &c., drawn 


in through the suction or otherwise ; this would result in the 

momentum of the wheel, added to the wind pressure, giving a very 

heavy shock. In fact, it would give an indeterminate ‘ ram. 

The pressure on the air vessel should not greatly exceed 100ft. I ut 

a pressure gauge on and see if itis. If so, the pipes are probably 

stopped up. G. T. F. 
Cheetham, September 16th. 








Tux City of London Electric Lighting Company has 
twenty-two stations. At the present time there are over 50, ( 
lamps connected up, and the end of the year will see the comple- 
tion of the network of supply. Between £600,000 and £700,000 
has been spent by the company in the work already accomplished, 
upon which some 500 men are now engaged, and as many as 


were employed in the early part of the operations whilst the con- 
duits were being laid in the main thoroughfares, 
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RAILWAY MATTERS. 


Tur Isle of Man electric tramway, which is ultimately 
0 re Laxey from Douglas, a distance of seven miles, has veen 
seo as far as Crowdle Glen, 


Tux equipment of the Bulgarian State railroads at the 
d of 1892, according to recently-published statistics, consisted of 
i locomotives, 117 passenger cars, and 928 mail, baggage, and 
dl cht cars. The total number of passengers carried during the 
rae amounted to 288,304, while the freight amounted to 287,127 


tons. 

A GENERAL reduction of pay appears to be in progress 

the United States railways. Strikes are contemplated in con- 
~ e on the Louisville and Nashville and other lines. On the 
cific the expected reduction of pay came into effect on 
September Ist, and is as follows :—On salaries from 60 to 100 dols., 
10 per cent.; 100 to 200dols., 124 per cent.; 200 to 500 dols., 15 per 
cent.; over 200 dols., 20 per cent. 

Tux widening of the Midland main line between 
London and Kettering, a distance of over seventy miles, which was 
commenced in October last, is now rapidly proceeding, and will, it 
is expected, be completed at an early date. The most important 
section of the line is at Chiltern Green, near Luton, where a viaduct 
which runs parallel with the one which was built when the double 
line was first made is in hand, and at this point some 300 skilled 
workmen have been at work for the past twelve months, It is 
expected the viaduct and other sections will be completed about 
Christmas. 

TueRE is a new electric car motor in process of con- 
struction in Chicago, which has two armatures so arranged that 
they may revolve at two different speeds, the fundamental idea at 
the basis of this peculiar construction being to secure a more ready 
and easy method of taking curves on street railways with the two 
armatures, it being found that the speeds are differentiated 
according to the radii of the two rails on every curve. The vary- 
ing speed of the wheels on the outer and inner rails will, it is 
intended, do away with the friction incidental to the usual method 
of both wheels revolving at the same speed round the very sharp 
curves found on street railways. 


Tun experience of many railways both in the United 
Kingdom and in this country has shown that six-wheeled vehicles, 
constructed with a flexible wheel base, though more expensive in 
first cost, give greater comfort in travelling and effect a certain 
saving in wear and tear. Further, by the use of six-wheeled 
vehicles the risk, in cases of certain accidents, is reduced to a 
minimum. In 1889 the Government of India issued an order pro- 
hibiting the use of six-wheeled vehicles on all State Railways in 
India, supposing quite erroneously that such vehicles must 
necessarily have a rigid wheel base. Jundian Engineering says the 
order of 1889 has just been withdrawn. 


sequeD es 
Union Pe 


Tur project of Siemens and Halske for an electric 
viaduct railroad, designed to complete the Metropolitan system of 
Berlin, has been approved by the Imperial Government, and is about 
to be put in process of execution, The gauge will be the normal 
standard, 4ft. 84in.; but the height of the cars has been reduced, 
so that the normal clear height will be 3:15m., permitting the 
minimum depth for the tunnel and facilitating the passage from 
tunnel to viaduct. The cars will be mounted on two trucks, each 
of which will have an electric motor ; they will be 2°25m. wide, 
and the standard clearance of tunnels and structures will be 3m. 
wide, It is estimated that the weight per wheel will be from 
13 to 1°5 tons. 


Just about twelve months ago the Corporation of 
Blackpool appointed Mr. Hesketh to take charge of the electric 
tramway line, and at the end of his first twelvemonth’s appoint- 
ment he has reported upon his work. The total car miles from 
September 9th, 1891, to August 22nd, 1892, were 102,790, and the 
total traffic receipts for the same period were £6578 16s. 1d., 
giving an average of nearly 15°3d. per mile. The expenditure was 
in round numbers £4000, or nearly 10d. a mile. Mr. Hesketh says 
that even with the greatest care and elosest supervision the 
present channel system is not a success; that the present method 
of gearing is far from satisfactory, and should not be continued in 
any future renewals ; and that a single line cannot be worked 
without loss of time, and therefore great inefficiency. 


Tue Mexican Railroad Company has now some 150 
miles of track, including the Pachuca branch, laid with steel sleepers 
which weigh 1241b. each, or 126 1b, with the two key belts. These 
sleepers are 8ft. din, long, rolled so as to have a longitudinal web, 
and have clips for holding the rails formed by cutting slots out near 
either end of the sleeper and bending up the steel. The first metal 
ties of crude design were placed on this road fourteen years ago. 
Un the Inter-Oceanic Railroad some fifty miles had been laid with 
“pot” sleepers. About one-fourth of these have been replaced by 
steel sleepers, and further replacement is made as ra idly as finances 
permit. According to a paper by Mr. Birkinbine, Engineers’ Club 
of Philadelphia, the steel sleepers now used are 6ft. long, weigh 
1b, each, and have near the ends square bolt holes, but no clips. 
These nest nicely for shipping, and cost ldol. gold per sleeper, 
delivered at Vera Cruz. Wooden ties Sft. by 6in. by 6in. cost in 
the vicinity of Pueblo and Mexico 63 cents for pine and 95 cents 
for oak, therefore at the present exchange the pine ties cost in 
gold 42 cents, and the oak ties 64 cents each ; as railroad supplies 
pay no duty, the expense for steel ties is therefore not greatly in 
excess of wood. On the Southern Railroad—3ft. gauge—steel ties 
Sft. long, weighing 1101b., are used. 


AT a recent meeting of the North-West Railroad Club, 
Mr. W illiam McIntosh, of the Chicago and North-Western, offered 
the following brief — on the question ‘‘ How much can railroads 
afford to pay for good fire-box steel, and can it be procured at any 
reasonable price?” ‘*The expense of renewing fire-box sheets is so 
great that railroad companies can afford to pay much more for 
this steel than they are now paying, if by so doing they could pro- 
cure material that would give longer service. The value of the 
steel sheets used in repairing and constructing: fire-boxes represents 
but a small part of the cost of such repairs and renewals—I estimate 
hot more than 10 per rent, On the one hand we have the cost of 
material, and on the other we have the labour that is required in 
this work, the expense of tearing down machinery that otherwise 
would not have to be disturbed, and the loss of service of the 
engine, which, for the time required to put in a new fire-box, 
would average not less than six weeks or forty-five days, and 
‘mount to 360 dols., on a conservative estimate of 8 dols. per day 
as the value of such service. This item alone aggregates several 
times the value of the steel needed for the new box. It is there- 
fore obvious that if it were possible to procure a better quality of 
steel, even at double the price we are now paying, which would 
render one-half longer service, it would be wisdom to get it. This 
does not admit of discussion, The question now arises, ‘Where 
are We going to obtain this good steel ; is it in the market ; can it 
a manufactured ?? he quality of fire-box steel has either 
eteriorated during the past ten years, or the conditions of service 
= 80 radically changed that it is destroyed much quicker. 
; ‘ave taken out fire-boxes within the past few years that had 
een In service from eight to ten years, and I have recently re- 
ns fire-boxes that have been in service but four years, I have 
: So renewed sheets that were in service but one year. ‘The fire- 
Ph gave ten years’ service was crucible steel, and the sheets 
Whet — but one year were from the open hearth furnace. 
oak er the latter process allows the raw material of an inferior 

thi Ae be introduced I am not prepared to say positively, but 
PB ma it does, That only the best of material is used in the 

er process goes without question,” 





NOTES AND MEMORANDA. 


THE tests of stationary engines at the Chicago Exhibi- 
tion may not take place after all, 


A masonry arch, which probably ranks third in span 
among those in the United States, was constructed about sixteen 
poe ago by Alphonse Fteley, M. Am. Soc. C.E., to carry the 
Sudbury Conduit of the Boston Waterworks across the Charles 
River. It has a spanof 130ft., a radius of 69ft., and was built of 
granite, 


Some of the largest steel plates ever made in England 
have been turned out at the works of the Consett Iron Company, 
Durham. They measure 60ft. Zin. in length, 50in. in width, and 
44in. in thickness, They are for use in the construction of some 
large cattle ships which are being built at West Hartlepool for a 
firm in the United States. 


Tue fifty-second Congress of the United States 
appropriated the sum of £40,000 to build and experiment with a 
submarine torpedo boat. Nine bids for a submarine boat have 
been opened and referred to the Naval Ordnance Bureau for 
examination. Only three out of the bids submitted contemplate 
the actual construction of the boat, for the advertisements for 
proposals were so worded that a poor inventor might submit his 
design, which, if accepted, the Government would buy, and contract 
for the construction of the vessel where they chose. 


Tue old idea of getting motive power from the 
explosive ignition of coal dust has been patented. The inventor 
proposes to grind coal to an impalpable powder, and, after intro- 
ducing the dust floating in the air into the cylinder of an engine, 
explode it, the idea being to follow very much the same lines which 
are being so thoroughly developed in the use of gas in engine prac- 
tice. A considerable sum will have to be expended before a 

sracticable engine can be made, and grinding coal is not a cheap 
operation, as the late Mr. Crampton ascertained at Woolwich, 

Pror. Puixipson, president of the British Medical 
Association, recently stated that there are few diseases peculiar to 
miners. The senor asthma is much less frequent than formerly. 
Contrary to what might be expected, rheumatism and rheumatic 
fever rarely affect the coalminer. The miners of the North of 
England have an average of three years longer life than the 
average Englishman, eight years’ longer than the Cornish miner, 
nine years longer than the South Wales miner, and only one 
year less than that of the men of the healthiest districts in the 
<ingdom. 

Ir is said that the Kansas State University authorities 
at Topeka have perfected a telephone system which can be used 
for communication between vessels at sea, Experiments made in 
the Atlantic Ocean during the summer months show that the 
system can be worked successfully, and that it will be of great 
service to the shipping community. For instance, it is submitted 
that incoming vessels will be able to report at New York twenty- 
four hours earlier than is the case at present. Experiments in this 
same direction have been in progress in this country for some time, 
and messages sent on the Morse system from one vessel have been 
recorded on the tape in another vessel. Electricity is not employed. 


TELEPHONE lines are now being established between 
Leeds and Hull, London and. Brighton, Swansea and Cardiff, 
Cardiff and Newport, Newcastle and Hexham, Newcastle and 
Morpeth, and Glasgow and Belfast. The trunk line between 
Glasgow and Belfast was opened for traffic in May. A main trunk 
line is at present under construction from London to Glasgow, 
passing through Nottingham, Sheffield, and Leeds. Branch lines 
will be erected from Nottingham to Derby and Leicester, and from 
Leeds to Manchester and Liverpool, The entire system will 
consist of metallic circuits, and when completed will enable each 
i towns to communicate direct with London, or with each 
other. 


Mr. P. Sievert, of Dohlen, Saxony, proposes the 
manufacture of glass pipes by rolling down molten glass in grooves 
or flutes and using a‘core to complete the formation of the pipe or 
tube. Molten giass is poured from a reservoir or hopper into the 
bite of two rollers. The rollers are placed horizontally, each being 
provided with grooves. A core of suitable dimensions is placed 
in the grooves. When the core is moved downward the molten 
glass follows the movement and forms a tube the dimensions 
of which are determined by those of the ring-shaped space between 
the contours of the grooves and the core. The speed at which the 
core is lowered is regulated according to the circumferential 
velocity of the rollers, 


On page 87 of the Pictorial Times, London, of 
January 17th, 1846, we find the following paragraph :—‘‘ Experi- 
ments of a highly satisfactory nature are being made with regard 
to the application of electro-magnetism to railway propulsion. 
The great difficulty to be surmounted is the weight and size of the 
galvanic batteries requisite for sufficient energy. To obviate this 
difficulty, it has been proposed to have stationary batteries at 
regulated distances and to make the rails themselves the conduct- 
ing lines of the batteries.” The idea involved is even older, we 
believe, than 1846. As soon as it was shown that it was possible to 
make an electro-magnet, the application of the principle was 
extended to a great number of mechanical combinations. 


Proressor D. S. Jacosus states that the results of 
calculations show tbat, for a given tank capacity and carbonic acid 
and air stored at the same pressure, liquefied carbonic acid is 
capable of developing four to five times more power than com- 
pressed air. If a compound engine is employed, and the gas or 
air is heated so that the temperature at the beginning of expansion 
is 383'5deg. Fah., the carbonic acid engine requires 21°61b. of 
carbonic acid per hour per horse-power, and the air engine 14°3]b. 
of air. On this basis of 21-61b. of carbonic acid per hour per 
horse-power, we can determine the price it would have to be sold 
at to be an economical power. If the carbonic acid is exhausted 
into the atmosphere, the cost is much too great for ordinary power 
purposes. If the exhaust is condensed, the engine will have the 
same theoretical efficiency as an engine using any other vapour 
through the same range of temperature, but the working pressures 
will be very high, so that practical difficulties are met with. 


In a recent paper on “ Ternary Alloys,” by C. R. A. 
Wright—*‘ Proceedings” Royal Society—the author studies alloys 
containing aluminium in place of the zinc used in the mixtures 
previously described, The aluminium employed contained con- 


siderable quantities of impurity, chiefly silicon and gg hig 
n the | 


found their way almost entirely into the lighter alloy. 


case of mixtures of aluminium, lead, and tin, the ratio of tin and | 


lead in the heavier alloy, where the difference between the per- 
centages of tin in the two layers is greatest, corresponds nearly 
with the formula SnPbs;. 


lead, and the lead alloy 0°07 per cent. of aluminium. The com- 
position at the limiting point was: lead, 19:4; aluminium, 18:0; 
and tin, 62°6. For mixtures cf bismuth, aluminium, and tin at 
650 deg., the composition at the limiting point was 18-6, 25°6, and 
55°8 per cent. of these metals respectively. The bismuth con- 
tained 0°28 per cent. of aluminium, and the aluminium alloy 
2°02 per cent. of bismuth when no tin was present. The limiting 
alloy for aluminium, lead, and silver contained 40 per cent. of lead, 
1:75 per cent. of aluminium, and 58°25 per cent. of silver at 
870 deg. No indications of the existence of a compound of 
aluminium and silver were obtained. At the same temperature 
the limiting composition for bismuth-aluminium-silver alloys was :— 
bismuth, 39°5 per cent.; aluminium, 225 per cent.; and silver, 
58°25 percent., representing a ratio between bismuth and aluminium 


ty 








near to that indicated by the formula AlBi-, 
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At the temperature of experiment, | 
about 800 deg., the aluminium alloy contained 1:91 per cent. of | 


MISCELLANEA. 


WE are requested to state that the Union Engineering 
Company—C. 8. Schiele and Co.—is now represented in London 
by Mr. E. C, Amos, of 11, Queen Victoria-street, E.C. 


Tue contract for an extension of the iron pier and the 
addition of anew landing-stage at Bournemouth has been secured by 
Messrs. Murdoch and Cameron, of Glasgow, the work to be 
finished within six months and to cost about £10,000. 


THE telephone service between Christiania and Stock- 
holm, a distance of about 850 miles, opened on the 2nd inst. by the 
King at Stockholm and the Norwegian Premier, M. Stang, at 
Christiania, is working to the satisfaction of all concerned. 


Tue Union Steamship Company’s twin-screw Royal 
mail steamer Scot, which left Cape Town with the homeward Cape 
of Good Hope and Natal mails on August 30th, arrived at 
Southampton at 8.55 p.m. on Thursday, September 14th. Her 
passage was made in 14 days 23 hours net steaming time, her 
average speed being 16°7 knots per hour. 


Aut the plumbers employed in the large shipbuilding 
yards and engineering works at the Hartlepools have come 
out on strike. The employers demand a reduction in wages of 
1s. 6d. per week. The men resist this on the ground that when 
other sections of workmen received an advance the plumbers did 
not. The men have the support of the executive in London, and 
will therefore be entitled to strike pay. 


Evectric trolley propulsion on the Erie Canal is being 
experimented upon by both the Westinghouse Company and the 
General Electric Company. According to newspaper reports, the 
Westinghouse Company is erecting a trolley line on a section from 
Rochester to Westport, N.Y., and the General Electric Company 
on a three-mile section from Albany, N.Y., west. The experi- 
ments are being conducted to obtain a maximum speed of five 
miles per hour. 


THE St. Pancras Vestry, acting upon the advice of 
their electrical engineer, Professor Robinson, have authorised 
extensions of their electric lighting installation by the addition of 
three 90-unit engines and dynamos and three boilers at the existing 
Regent’s Park station, with another sub-station in Regent’s Park- 
road, These extensions will enable a further 5000 16-candle power 
lamps installed to be served. The Vestry have also decided to 
construct a second electric lighting station in combination with a 
refuse destructor in King’s-road, which will still further increase 
the electric lighting of the district. 


THE death is announced from Svensksund, Norrképing, 
Sweden, of Civil Engineer Emil J. Flack, of the Neptune Salvage 
Company, who died from a disease of the chest, contracted during 
the floating of the Howe. It was his duty to look after the 
geettve under water, and in doing so he overworked himself. 
When the floating was accomplished he was sent to Portsmouth, 
where he stayed for about two months in the Royal Albert 
Hospital. In June he returned to Sweden, in a very bad state of 
health, and expired on September 2nd. He was 29 years of age, 
and was the only man who lost his life owing to the salvage 
operations in connection with the Howe. 


Messrs. JEssop AND Sons, Sheffield, have just manu- 
factured a large propeller blade on the method patented by Mr. 
John Willis, of Attercliffe, and recently described and illustrated 
in our paper. Mr. Willis’ invention consists ina coating of copper 
united to the casting. This is effected by the copper plate, 
properly bent to shape, being placed in and forming part of the 
mould into which the iron or steel is poured, with the result that 
the copper is firmly united by fusion to the iron or steel face. 
There was some doubt whether large propeller blades could be 
made on this principle, but the one just sent out by Messrs. Jessop 
has settled that point. It was made to the order of Messrs. Ley- 
land and Co., of Liverpool. 


In reference to the great trade depression now existing 
in the United States, returns have been received concerning nearly 
800 establishments, nearly all of which are of more or less promin- 
ence, and all of which have closed their doors—for one cause or 
another—since June Ist. We learn that no fewer than 463,000 
industrial, building trades, and mining employés have heen thrown 
out of work within the period specified, due to the absolute closing 
of the establishments at which they were eagaged, or the shutting 
down of work at the mines. Of this large aggregate no fewer than 
80,000, or 17 per cent., were engaged in the production or manu- 
facture of iron and steel ; 55,000, or 12 per cent., in woollen, silk, 
and cotton mills, or in the manufacture of clothing ; 50,000, or 
11 per cent., in leading lines in building trades, at a few of the 
larger cities ; 44,000, or 9°5 per cent., in silver mining and allied 
industries ; and 41,000, or 9 per cent., in coal mining and coke 
producing. 


H.M. Barriesuir Revenge will leave Messrs. Palmer’s 
yard, Jarrow-on-Tyne, at about one o'clock p.m. on the 7th 
October. This vessel forms a record in naval shipbuilding. It is 
only eighty-six days since the sister-ship Resolution was delivered. 
She has only been two years and seven months in construction ; 
she was launched in one year and eight months after her keel was 
laid. She has been completed in eleven months from the date of 
launching, and is altogether, for a vessel of such magnitude, so 
complicated and so complete, without example in private ship- 
building yards. The Royal Sovereign was built in about the same 
time in one of the dockyards, and in some respects exceeds the 
shipbuilding performance upon the Revenge. The dockyard, how- 
ever, did not supply the machinery. The Revenge has been built 
and engined entirely by Palmers Company, which not only built the 
ship and engines, but manufactured all the material of which she 
is constructed. 


Tey do some curious things in connection with their 
civil engineering work in the United States. Engineering News 
says :—‘‘ An innovation in the employment of an engineer to take 
charge of the building of a county bridge is noted in one of our 
exchanges, the Knowville Herald. A Mr. C. H. Jones is appointed 
by the bridge committee to make a survey of the site, locate the 
piers, and design all the substructure. He is to be paid the not 
extravagant salary of 125 dols. per month, but he was required to 
give a bond of 10,000 dols., with ample security, to hold the 
county blameless for any mistakes that should occur in his work. 
This is rather an extreme case, and the conditions under which the 
bond is to be cancelled are not stated. The presumption is that 
the mistakes referred to are palpable engineering blunders in the 
span and general dimensions ; but as an even more serious error of 


| judgment might occur in the method of founding the piers, it is 


evident that a bond of this nature would have to be very carefully 
drawn to meet all the conditions of the case. The one point 
gained, however, by the bridge committee is the services of an 
engineer who believes that he is thoroughly able to carry out the 
work entrusted to him, and has sufficient local reputation to induce 
two responsible citizens to go upon his bond for a considerable 
amount of money. It is a movement in the right direction, and 
the first effect of a bond of this nature would be to materially 
reduce the list of ‘‘ engineers” applying for the position. It also 
relieves the local committee, to some extent, of the responsibility 
of deciding who is a competent engineer, and in this respect is 
much safer to the taxpayer than the too common assumption of a 
knowledge rarely possessed by committees of this nature. The 
new rule is one that could be followed with profit in many cases, 
provided that the terms of the bond provide for a competent engi- 
neering referee, and are not so drawn as to work possible injustice 





to a man who is really fitted by education and training to carry 


out the work entrusted to him,’ 
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THE CHICAGO EXHIBITION—THE SANTA MARIA 











THE CHICAGO EXHIBITION.—WAR VESSELS OF 
TENTH, FIFTEENTH, AND NINETEENTH CEN- 
TURIES. 

At the Chicago Exhibition there have recently come 

together some remarkable full-sized models representing, 

as nearly as possible, the war vessels of the pre- 
sent day, of four hundred years ago, and of a period 
extending from eight hundred or nine hundred years ago 
to some still earlier date, during which there was probably 
little change. The Illinois, representing a United States 
armour-clad of latest type, is a fixed model, but this is of 
little importance, seeing that we have the actual ships of 
the present day to prove what their performances are. 

The ships of the two other dates, that is, the Caravels of 

Columbus and the Viking ship, are as nearly as possible 

facsimiles of the original vessels, and have been called 

upon to reproduce their sailing accomplishments. The 





only of thin wood ; in the centre of each is a metal boss. 
Beneath the shields are seen the holes for the oars. The 
Viking, although undoubtedly put to a task for which she 
was not designed, has proved herself to be an excellent sea 
boat. She was manned by Captain M. Anderson and twelve 
men. She crossed from Bergen to Scotland, and then to 
Newfoundland. The latter voyage she performed in 
twenty-one days, in spite of experiencing a considerable 
share of head winds. Her maximum speed sailing is 
11 knots. It is impossible to speak of her powers when 
rowed, seeing that the crew only consisted of twelve men, 
and she is apparently intended to be propelled with 
twenty-eight oars 20ft. in length, with two or more men 
to each oar. Although we could wish that she simply 
flew the old Danish raven at her masthead, a man must 
indeed be dead to the sense of historic sentiment who 
does not feel the fascination of watching this strange 











Viking first deserves notice. 
illustration in the position she usually occupies near the 
model ship Illinois. From truck to keel the Viking, with 
scarcely an exception, is copied from the very remark- 
able remains found in Norway. She is entirely of oak, 
her length is 78ft., her beam 16ft. Her form with the 
single mast and yard, and the paddle rudder on one side 
of her stern, may be seen in the illustration. She flies the 
American flag forward, the Norwegian at her stern, with 
a red flag bearing the name Viking at her masthead. 
Extending for some distance is a tent or covering on a 
wooden ridge pole. This is almost the only feature which 


THE VIKING AND THE 


We have shown her in the | 


is believed to be different from the original structure, | 


which is thought to have had a light roof instead of 
canvas. The round shields of the living viking are seen 
along the ship’s side, painted alternately yellow and black. 
The original shields were doubtless of hide, these are 


| 
| 
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ILLINOIS 


craft with her queer dragon’s head and tail at prow and 
stern as she moves on the face of the lake, till she is 
seen with her single sail near the horizon. We all know 
the terror which the appearance of the fleets of such 





| 








beam is 26ft. She was built by Spanish workmen under 
the direction of Lieutenant McCarty Little, of the United 
States Navy, and is very beautifully constructed, but 
there are not such complete data to serve as a guide as 
to her lines below water as in the case of the Viking, and 
it is therefore possible that full justice is not done to her. 
The fittings are very complete. We give engravings taken 
from a beautiful Spanish account of the reconstruction of 
this interesting vessel. She has mounted on her gunwale 
the “‘falconet” pieces on their pivots, copied from the ori- 
ginal, of which one is depicted on the next page, while the 
‘* Bombards”’ are on their awkward wooden carriages on 
her deck, and hanging all along her sides are the stone shot 
for the latter and the iron balls covered with lead for the 
former. The crossbows with their bolts and the boarding 
axes are all ready to hand. These are reproduced, but in 
the centre of her deck lies what has been said to be 
Columbus’ own anchor, but is probably one of somewhat 
later date, about 15ft. long, the wooden cross piece only 
being deficient. There are no complimentary flags on 
the Santa Maria or her consorts to dispel the illusion of 
their strange appearance. At the foretop hangs a white 
streamer—query, pennant—with a black cross, with the 
pennants of Aragon and Castile at the maintop and 
astern, and the shields bearing the arms hanging on like 
the shields of the Viking along the gunwale. The 
quarterdeck is about 20ft. above the sea level. 

Captain D. Victor Concas and a Spanish crew sailed 
the Santa Maria, very pluckily declining the presence of 
any consorts, and alone following the course taken by 
Columbus as nearly as possible, passing by the Canary 
Islands, and crossing the ocean in thirty-six days. Her 
maximum speed appears to have been 63 knots. Colum- 
bus states that the original Santa Maria had a speed of 
9 knots. Her consorts were towed, and it is said that 
nothing would induce some of the crew to cross the 
ocean again in her, though Captain Concas appears to 
be ready to do so were it needed, which, happily, is not 
the case, as she is to remain in American waters. Any 
one who looks at the Santa Maria will guess the fact that 
she pitches ina way that would send the heart of a lands- 
man into his mouth, most likely something more than his 
heart also. Probably our readers will be struck by the 
fact that the Viking descendants are much happier in 
their boat than the descendants of Columbus were in the 
caravels ; in fact, the Viking is much better of her sort than 
the Santa Maria. Some allowance, no doubt, must be made 


ships inspired on our coasts and those of France. Pro- | for the superior means of guidance as to reconstruction 


bably the old vikings knew how to handle such ships 
even better than their descendants; and hopeless indeed 
it would be to collect and move a force on shore fast 
enough to meet the attack of the terrible Danes or sea 
kings, when their sails whitened the sea with their handy 
swift 11-knot boats, capable of sailing or rowing. 

In the other engraving—above—is shown the Santa 
Maria, the copy of Columbus’ ship, which, with her two 
consorts, the Mina and Pinta, is lying in a creek between 
Krupp’s Pavilion and the Agricultural Building. The pecu- 


| 


liarity of her cut and rig needsno comment. Her length at | 


the water line is 72ft., and her total length about 88ft.; her 


in the former case. The increased size of the Caravel 
had brought her from the rank of coasting navigation, 
such as the Viking ship is intended for, into that of a 
decked ship conveying a large crew with all their pro- 
visions and arms for long voyages, but we can hardly feel 
that the design has been carried out in the happiest way. 
We must always be careful in criticising designs of some 
centuries ago, because we do not generally possess com- 
plete details; nor can we often take all the circum- 
stances into account. To us the. Caravel appears 
unnecessarily round and short. She must, as we have 
said, have pitched horribly, but she drew very little 
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THE SANTA MARIA AND A FALCONET 





water, and it is quite possible that greater length was 
unmanageable and open to objections that we cannot 
now estimate with our altered conditions of coasts, 
harbours, charts, &c. The heavy mast appears to be but 
badly held up in the waist in the ship. Columbus’ 
measurements appear to fix it as it is, and the old prints 
seem to support the same conclusion, but it is questioned 
by some of the highest authorities. 

Our admiration for Columbus increases as we know his 
craft better, and we may add our admiration for Captain 


Concas, who was accustomed to very different ships, but | 











hand, the Viking would have laughed at any attempts 
that Columbus might make to injure their craft. 

Any detailed discussion of the American ships repre- | 
sented by the Illinois is better taken up separately, but we 
may notice a few leading facts to enable the idea of the 
model to be appreciated. As, perhaps, our readers are 
aware, no ship exists of the above name, which is probably 
selected in compliment to Chicago. The idea is to supply 
a representation of a modern battleship for the Americans 
who live far inland and never have an opportunity of | 
seeing one. Politically, it is desirable that the feelings so 
well understood in Eng- 
land should be en- 
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the comparative ease wiih which the Viking peifo.med 
her Voyage enables us to understand more readily the 
xistence of the vestiges, showing that the sea kings at 
times reached the shores of America. Longfellow’s 
viking bold” in the ‘ Skeleton in Armour,” we think was 
ardly too quick in his voyage, which we may remember 
vik, “ three weeks” only, the exact time of the modern 
hi ing’s voyage from land to land, before he saw ‘the long 
ine of shore stretching to leeward.” Certainly the rate of 
eed in shipbuilding has taken giant strides since 
bo us’ time, compared with previous periods. The 
ro man-of-war, with her vast tonnage, thick armour, 
pre le A ona and 16 knots speed, would indeed be 
po ¢ ae as following a brutal course, if she ever fired at 
a oo as the Santa Maria. The lion and the mouse 
uld be the relation. We suspect that, on the other 
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couraged in America to 
enable the necessary | 
money to be voted to 
keep up a navy. The 
Illinois represents the | 
Oregon, Indiana, and 
Massachussets. She} 
earries four 12in. 45-ton | 
guns in turrets, or, more 
strictly, a cross between | 
turrets and barbettes— | 
seeing that the gun is 
covered by a structure | 
which may be called a 
turret rather than a shield, 
although the vertical wall | 
at the base does not 
revolve, but resembles a 
barbette. Our business, 
however, is rather with 
the features of the model. 
The smaller guns are 
actual service pieces on 
service carriages, but the 
shields which would en- 
close them are not erected, 
so that the deck is very 
cpen and might mislead visitors. One or two 
changes as to the cabins, &c., have been made to | 





facilitate the visit of large numbers of persons, but | 
with a few exceptions of the character indicated, any | 
one might believe that he was on board an actual vessel. | 
It may be remarked, by the way, that on the centre of | 
the deck are a beautiful set of models of American war. | 
ships, and there are in the stern some very interesting 
photographs, especially one taken from the upper struc- | 
ture of the coast defender Monterey, showing so tremen- 
dous a rush of water over her deck that her turret might 
seem to be some tower in the ocean were it not for the 
occasional peeping up of iron railings or posts. It is 
certainly an instructive object lesson as to low free- 
board to all who have not seen the actual effect carried 
out at sea, 


| native superintendents. 


| and over 1,000,000 lb. of yarn. The 
| 8°64d. per yard, and of the latter 7-8d. per lb. 


COMMERCIAL AND INDUSTRIAL UNDER. 
TAKINGS IN CHINA. 

Recent Consular reports from China, especially those from 
Shanghai and Tientsin, contain much information of great 
value to British exporters, manufacturers, merchants, traders, 
and others connected with, or interested in, commercial and 
industrial enterprises in China. The chief points of importance 


| are the gradual, if slow, increase of native industries, and trans- 


fer of business from foreign to Chinese hands. At Shanghai 
the fluctuations in exchange have caused merchants to alter 
their mode of doing business, especially in the import trade, by 
selling to thenative dealers before ordering goods in England. 
They settle the price in silver and the exchange at the same 
time, and then transmit their orders by telegraph. The buy- 
ing, selling, and fixing the rate of exchange being simul- 
taneous, the bank takes the risk of exchange, the foreign 
importer having no further interest in the transaction beyond 
receiving his commission when he hands the goods over to the 


| native dealer, who is the real merchant, taking all the risk and 
| obtaining all the advantages, while the foreigner becomes a 


mere commission agent. It remains to be seen what will be 
the ultimate effect of this system on the course of trade 
generally. Primarily it tends to throw the control of trade 
into Chinese hands, and to create a class of less moneyed and 
less respectable middlemen, thereby reducing the profits and 
status of foreigners engaged in the import trade. Though 
the same amount of business may be done under the new 


| system as the old for some time, the change is to be regretted. 


The position of British trade in the East has been won by the 
energy and perseverance of our merchants on the spot, and 
their independence and status may be called a question of 
national importance. Hundreds of obstacles may be thrown 
in the way of trade by interested and obstinate officials, as in 
the case of the transit pass question, now being fought out in 
the province of Canton, which can only be successfully 
encountered on the spot. Ifit is known that importers have 
not any interest in goods after they are landed and paid for, 
complaints of extortions and squeezes to British trade will 
have but small chance of being listened to. 

Two new cotton mills, one for the production of yarn from 
native-grown cotton, and the other for the manufacture of 
cloth, have been working to their full capacity during last 


| year, although the output of the latter wes greatly hindered 


by unwise alterations and experiments on the part of the 
These mills, though nominally 
owned by private companies, are semi-official concerns. The 
cloth mill is controlled and directed by one of the highest officials 
of the empire, hence the jealousy with which its quasi-mono- 
poly is guarded. Its machinery has been enlarged, and works 
550 looms and 25,000 spindles. The production during the 
year has been over 4,000,000 yards of drills and sheetings, 
price of the former is 
Raw seed 
cotton delivered at the mill costs *598d., and ginned from 
1:3d. to 1:48d. per lb. The hands employed number 
1800, at an average weekly wage of from 4s. to 6s. The yarn 
mill runs 12,000 spindles and produces over 2,000,000 lb. 
of yarn, which is eagerly bought by Chinese at prices from 
10 to 12 per cent. above that of best Bombay yarn. Efforts 
are being made to establish more mills, and the present 
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occupants cannot hope to hold exclusive possession of the 
ground for long. Shortly numerous cotton mills will be 
established, either at Shanghai, or some of the neighbouring 
ports. A large cotton mill, promoted by the Governor-General 
of Hankow, has already been opened there ; but the low price 
of silver, and the consequently enhanced cost of importing 
machinery from England, has temporarily delayed the 
projects for building new mills. Shanghai imported last 
year over £2,383,260 of Bombay yarn, and exported to Japan 
over £1,083,300 of raw cotton; which, after paying duty, 
freight, &c., is spun by the mills there and sold in competi- 
tion with Bombay cloth and yarn, at a rate enabling the mills 
to pay dividends of from 10 to 20 per cent. Coal, labour, and 
all other conditions are much the same in Shanghai as in 
Japan, and the question of arriving at the probable profit of 
cotton spinning in Shanghai is simple. The uncertain 
element is silver. If it rises, a mill laid down at present 
rates would be heavily handicapped against those coming 
later. If it falls the contrary will happen, but the uncert&inty 
deters investors. 

Last year the syndicate representing several large French 
manufacturers—which had been established in China since 
1885—closed its business and withdrew from Tientsin. The 
only important contract the syndicate obtained was for the 
construction of docks and workshops at Port Arthur, over 
which they are said to have lost much money. Deluded by 
their own sanguine expectations and the vague promises of 
the Chinese authorities, the syndicate was established on a 
vast scale, prepared to undertake the construction of large 
public works, which never advanced beyond the paper stage. 
If some of our manufacturers would combine, a technical 
agent should visit Tientsin, the commercial and official 
centre of North China, where much progress is being made. 
Fortifications at various points of the coast are in course of 
construction. Mines are being opened, the railway extended, 
and iron are beginning to take the place of wooden bridges. 
There has lately sprung up a private school, where fifty boys 
are taught English. The demand for youths who can speak 
and write English is so great that the students are tempted 
away from the school before their course is completed to 
merchants’ offices and on the railway, where they receive 
high wages. The man who educates the Chinese to feel a 
want, and is ready to supply it when they are in the humour, 
is ‘the one to succeed. Before orders can be expected the 
official heads of departments must be cultivated and pro- 
pitiated in the Chinese manner, which is a work of time. 
An occasional visit of a travelling agent, who offers his wares 
in the “ take-it-or-leave-it’ spirit, has little chance of success 
with Chinese officials, who are at the head of every concern 
of any magnitude. Our keen German competitors, under- 
standing this, are better able to profit by any progressive 
movement which may take place in the country. 








PETERHEAD HARBOUR.—REPORTS ON PRO- 
POSED IMPROVEMENTS. 


On the 12th inst. a special meeting of the Peterhead Harbour 
Trust was held to consider the proposal to extend and improve the 
harbour accommodation. The Improvements Committee had a 
plan drawn up by Mr. Milne, the harbour superintendent, and this 
was sudmitted to Mr. Shield, the resident engineer, at the harbour 
of refuge works, for his opinion and advice. Acting on Mr. 
Shield’s and their law agent’s advice, the Committee resolved to 
recommend that statutory powers be obtained by the trustees. 
(1) To execute the works in Mr. Shield’s plan and principal report, 
or at least so much of them as can meantime be executed in accord- 
ance with supplemental report. (2) To obtain powers to alter or 
vary the harbour rates and duties. (3) To obtain powers to modify 
the operation of the sinking fund in future, so that the annual 
charge upon the revenue would not be quite so onerous as under 
the existing Acts, also that the necessary sanction be applied for, 
and, if possible, obtained, to pledge the municipal rates in security 
of advances to carry out the harbour improvements. 

The following are the chief points in Mr. Shield’s reports :—‘* In 
view of the harbour of refuge works which were now in progress, 
and which had for their object the sheltering of the south bay, 
an extension of the south harbour naturally suggested itself for 
consideration. This harbour could be extended either in an 
easterly direction by taking in and excavating a portion of Keith 
Inch, or by enclosing additional area in the south bay. He was 
not prepared to recommend the first of these schemes on account 
of the relatively large cost which it would entail for the amount of 
accommodation provided, and on account of the difficulty there 
would be in providing convenient and easy means of access. By 
the same method, viz., enclosing additional area in the south bay 
accommodation to almost any extent might readily be provided. 
He did not, however, consider that the time had yet arrived when 
it would be expedient to undertake works in that direction, inas- 
much as at a later period, when the sheltering works had been 
further advanced, works of a less substantial character than would 
now be necessary would suffice. 

‘* He recommended: (1) That Port Henry Pier be extended in 
* an east-north-easterly direction for a distance of 210ft., the width 
of the new entrance to the north harbour thus formed to he 
120ft., or about 15ft. wider than the present one. (2) 265 
linea] feet of the north-west pier to be removed. (3) A short 
spur nearly in line with the present Port Henry Pier, but 
trending in a somewhat more southerly direction, to be run 
out from the extension of that pier, so as to form the north 
side of a new entrance to Port Henry, 50ft. wide. Instead 
of carrying the passage square through the north-west pier, he had 
inclined it somewhat to the northward, his object being to render 
the course of vessels using it as direct as possible to and from the 
open sea. In order to equalise the water level, he proposed 
another channel should be formed, which must be so placed as not 
to admit waves or require booms. That could only be done by 
forming a connection between Port Henry and the inner north 
harbour. He recommended that the passage should be 50ft. in 
width. In order that this passage might not isolate the new No, 1 
and boom crane jetties, a movable bridge was necessary, and that 
had been provided for. (4) He also recommended a smaller spur 
jetty to check any run along the south-west quay, and the con- 
struction of acentral jetty. (5) He proposed that a new quay wall 
should be constructed on the west and south-west sides of Port 
Henry Harbour, in order to afford the necessary amount of space 
for convenient working. (6) The whole area of Port Henry 
Harbour, and also a portion of the north outer basin, to be 
deepened to 4ft. below low water ordinary spring tides. ’ 

In conclusion Mr, Shield stated that the cost, inclusive of con- 
tingencies, but exclusive of land and compensation, would amount 
to about £43,000. He estimated that the area of Port Henry 
Harbour, according to design, would afford accommodation for 
about 243 herring boats of average size. 

The cost of this scheme being deemed prohibitory, in the mean- 
time Mr. Shield was requested to re-consider his plan, and in his 
supplemental report he says :—‘‘ Assuming the entrances to Port 
Henry and the North Harbour to remain unaltered, and the expen- 
diture to be limited to, say, £25,000, the execution of the follow- 
ing sections of the work must be postponed, viz.:—(1) The pro- 
posed pier extension andits spur. (2) The removal of 265 linealfeet 
of the north-west pier and the formation of a new entrance, con- 
necting Port Henry with the outer basin of the north harbour. 


(3) The deepening of a channel in the north harbour. (4) Jetty 
No. 1, inasmuch as it would reflect waves in a manner dangerous 
to boats entering the harbour. (5) The proposed new passage— 
inclusive of bridge—connecting Port Henry with the inner basin of 
the north harbour. After making allowances for the construction 
and removal of the dam, which it will be necessary to form across 
the present entrance to Port Henry Harbour, the omission of the 
foregoing sections of the work will reduce the cost to about £24,400. 
The passage connecting Port Henry with the inner basin of the 
north harbour is, however, in my opinion, soimportant a feature in 
the scheme, that I strongly urge the necessity of including it in 
the first instalment of work to be done. Should the Trustees con- 
cur in this view, the above estimate would be increased by about 
£3200—making a total of, say, £27,600.” 








A COMPRESSED GAS REGULATOR. 





A COMPRESSED gas regulator, which has been found to be 
efficient, and in some cases has since been closely imitated, 
has been invented by Messrs. A. T. Clarkson and J. B. Spurge, 
of Bartlett’s-buildings, Holborn-circus, London, and is re- 
presented in the accompanying cuts. Fig. 1 is a sectional 
view of the instrument, which practically consists of two 
regulators back to back, the outlet of the one forming the 
inlet to the other. The first regulator on the left of the 
figure controls the gas as it comes in from the bottle, and 
consists essentially of a pointed or bull-nosed valve, which is 
forced into its seat by means of a cam action and lever, 
operated by a flexible diaphragm in opposition to a spring. 
The cam movement is employed because the mechanical 
advantage can be greatly augmented at the point of closing, 
and conversely at the point of opening it decreases, the effect 
of which is to give a greater range for a given movement of 
the diaphragm, insuring more uniformity in the outlet 
pressure. As the pressure to begin with is 120 atmospheres, 
and at the finish is taken at 4 of an atmosphere, it is found 
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that one regulator arrangement requires supplementing by a 
second, which latter is somewhat similar to those employed 
with the distribution of ordinary coal gas, shown to the right 
of the cut. This twin-valve action is stated to give efficient 
regulation over the wide range of pressures mentioned. The 
outlet of the gas is, for the sake of diagrammatic clearness 
in explaining the principle, represented at the end, but is in 
reality at the side, as shown in the exterior view of the 
appliance pictured in Fig. 2. Three features claimed in 
connection with this are—firstly, the cam arrangement ren- 
dering the first regulator efficient ; secondly, reducing the 
pressure in two stages in order that any defects in the action 
of the first or high-pressure regulator are corrected by the 
second or low-pressure regulator; and, thirdly, that the 
whole is enclosed in one case 34in. in diameter by 24in. deep. 








PASSENGER LOCOMOTIVE, NORTH - EASTERN 


RAILWAY. 


OvrR supplement illustrates one of a new class of locomo- 
tives specially designed by Mr. Wilson Worsdell, locomo- 
tive superintendent of the North-Eastern Railway, for deal- 
ing with very heavy and fast traffic. The engine has 19in. 
cylinders, 26in. stroke. In a succeeding impression we shall 
publish additional views and particulars. 








THE WOOSUNG BAR, SHANGHAI. 


THERE is at least some probability of the removal of this 
long-standing impediment to trade, the condition of which 
during last year was as bad as ever. There are good prospects 
of the Chinese Government assenting to a suggestion made 
that they should employ the services of an eminent English 
engineer for the purpose of making a thorough survey of the 
locality, and giving advice as to the best means of coping with 
the difficulty. During the early part of last year vessels of 
16ft. and 18ft. were constantly being delayed, and all ocean 
steamers had to lighten or discharge outside the bar—twelve 
miles from their destination. The British Consul at Shanghai 
relates a curious incident showing how amenable the river is 
to control. In November a small steamer was run into and 
sunk in mid-stream, just belowthe bar. The diversion of the 
current produced by this obstacle scoured out a new channel 
through the bar, communicating between the deep water in- 
side and outside. For some months this new channel was 
used as the ordinary passage for vessels of deep draught. 
After remaining so until the middle of May, it began to 
fill up and the old channel to reopen. This was due to the 
sunken ship gradually settling down in the mud, and so 
ceasing to have the same effect on the current. Opinions 
differ both as to cause and effect, but evidently the bottom of 
the channel is sufficiently mobile and soft to be affected by 
the scour of the current, and any action that may be 
taken should be in the direction of controlling and guiding 
the current, so as to cause it to keep the channel clear by the 
natural scour of the water, rather than that of simply dredg- 
ing, which has been proved to have no permanent effect. 








THE TRIPLE-SCREW AMERICAN CRUISER 
MINNEAPOLIS. 


DEPARTING from the up-to-date practice of the British Govern- 
ment of building only twin-screw propelled cruisers, that of our 
American cousins has elected to try warships driven by triple- 
screws, and to this end contracted with the Messrs. Cramp of 








Philadelphia to build the new —~_ cruiser Minneapolis, 
which has just been launched by them. This vessel is, we hear, 
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a serve the purpose of the noted Alabama, she be 
her owners a ‘commerce destroyer,” and will be table f,- 
her size, speed, and armament. Her principal + Be ga for 
Length on tke load waterline, 412ft.; breadth moulded as. 
and at a mean draught of 23ft. she will have 7550 tons dicen 
ment. 8 displace- 

Her hull, which is double up to the deep-load ]i 
with a ram, is entirely of steel, and is designed Hoge high . nd 
with a large radius of action, her bunker load at ordinary drs — 
being 750 tons, but her total coal capacity is 2000 tons whe at 
it is calculated, will cnable her to cover 26,240 miles at t nm k — 
She is to be fitted with three independent triple-expansion iny —_ 
cylinder engines—-each driving a screw propeller—ca ogee: 
developing a collective indicated power of 21,000 iaeen y “4 
propelling her at a maximum speed of 22 knots an hour.” Th 
ore of the ag is, one immediately in front of the 
rudder on the centre line of the ship, and one on each que vd 
15ft. in advance of the midship one, and 4ft. 6in, above it! ~ 
quarter screws will be ienotlaed, right and left-handed pe 
the midship one a four-bladed right-handed screw, hayin = 
more pitch than the others. It is calculated that. the mid sk i; 
screw running alone will drive the ship 15 knots, and the tee 
quarter screws alone 19 knots. With all screws running a conti ne 
ous sea speed of 21 knots is guaranteed. wii 
The engines to develope the power required have cylinders 49; 

59in., and 92in, diameter, for tigh, intermediate, es saath 
respectively, all with a piston stroke of 3ft. Gin. Stear te 
generated in eight double-ended cylindrical steel boilers iaoan 
in pairs in four separate compartments—11ft. Sin. diameter, and 
21ft. 3in. long, each having four corrugated furnaces ft. Gin 
diameter at each end, with a total grate surface of 1285 ae 
feet ; the heating surface in all the boilers, which are made for a 


working pressure of 160 lb, per square inch, being 43,269 ¢ uare 


ing dubbed by 


feet, the tubes being 1128 in number, and 2}in. diameter, There 
is one funnel to each pair of boilers. The boilers, engines 
magazines, and store rooms, are covered with a steel pr stective 
deck varying from 2hin. to 4in, in thickness. 

The armament of the cruiser will comprise one 8in, 15-ton 250. 
pounder, and two 6in. 6-ton 100-pounder breech-loading wane 
twelve din. 30 cwt. 33-pounder, sixteen 2-24in. S cwt. 4 


pounder, eight 1l-46in. 73 Ib, 1-pounder quick-tiring guns 


and four machine (Gatling) guns. These will be disposed as follows. 
—The 8in. gun amidships forward, as a chaser ; the 6in. guns on 
each bow, the 4in. on the broadsides, and the smaller ones hati 
distributed where most serviceable, The Sin, and tin, ounces 
protected by heavy steel shields moving with the guns, while the 


ship’s sides in the wake of the broadside guns are plated with nickel 
steel 4in. and 2in. thick. The vessel will as a formidable 
antagonist, as she will be able to keep up with, if not 


" vertake 
some of the fastest commercial steamers now afloat, 





A NEW INTERNATIONAL YACHT RACE, 


ARRANGEMENTS are being made for a new International Yacht 
Race, the prizes being the Goelet and Bennett Cups. These two 
cups are presented by Mr. Ogden Goelet for an International Yacht 
Race to be sailed for the first time in 1894. All yachts are cligible 
under the following conditions. The first cup will consist of a 
work of art in silver of the value of 5000f., presented by Mr, 
Ogden Goelet, and an indemnity offered by Mr. James Gordon 
Bennett to cover the expenses of the yacht’s trip from its port of 
departure to Cannes and back, The second cup will also bea work 
of jart in silver of the value of 2500f., presented by Mr. Ogden 
Goelet. These two cups will remain the property of the Union 
des Yachtsmen de Cannes until won three times in succession hy 
the same owner. The owners of the winning yachts will hold the 
cups temporarily, except in the case foreseen by Article 12. The 
race will be sailed in the Cannes roadstead, The rules for the race 
and the measurements followed will be those of the Union des 
Yachts Francais. 

The race for the first «up will be for yachts exceeding 20 tons 
U.Y.F. measurement—of any nationality or rig, and with either 
fixed keels or centre boards, The race for the second cup will be 
for yachts over five and under 20 tons—U.Y.F. measurement— 
either fixed keels or centre boards. This race will be contined to 
yachts owned by members of such French or foreign clubs as are 
recognised by the Union des Yachts Francais. The cups will be 
sailed for in a single race, full particulars of which will each year 
be published in advance in a special programme that will be issued 
by the Union des Yachtsmen de Cannes, with the sanction of the 
Union des Yachts Francais The course will be at least thirty 
nautical miles for the first cup, and twenty nautical miles for the 
second. In the event of the first yacht not having accom- 
plished the distance before sunset the race will be annulled and 
> aja until the following day if possible, or if not, to a later 

ate. 

The Union des Yachtsmen de Cannes will hand over the cup to 
the club to which the winning yacht belongs. This club will be 
responsible for the cup, and will give a receipt for it. Each cup 
will become the property of the yachtsman who wins it three con- 
secutive years with one of his own yachts. Mr. Ogden Goelet will 
replace the cup thus won. The cup will belong to the owner of the 
winning yacht, and will not be forfeited by the sale of that yacht. 
The indemnity for the outward and homeward trips from the port 
of departure of the yacht winning the first cup will be calculated 
according to the distance and the yacht’s tonnage. 








THe CormTH CanaL: TRAFFIC REGULATIONS,—Among 4 
number of regulations recently issued for provisionally providing 
for the navigation of the newly-opened Corinth Canal, we have 
selected those having a general interest for our readers, In the 
first place, the transit is free to vessels of every nationality on the 
condition that they do not draw more than 23ft. Zin. of water, and 
that their breadth of beam does not exceed 65ft. Sin. Sailing 
vessels above 20 tons are not allowed to pass through the canal 
except in charge of a tug, but steamers have the choice of either 
hiring a tug or propelling themselves. If they choose the latter 
mode of progression, they must proceed at a speed which is not to 
exceed that which is sufficient to keep steerage way on the ship. 
At the entrance of the canal the captain of the vessel must pay 
the ordinary dues, and, when required, those of piloting and tow- 
ing. The dues are based upon the system, by which the carrying 
capacity and tonnage are regulated, adopted by the International 
Commission of Constantinople, which provides as follows :—For al 
local, coasting, or provincial steamers, or others trading to and 
from the Adriatic Sea, and for regular mail and passenger steamers, 
a toll will be levied of about 7}d. per ton, ne of about 44d. for 
other ships. The latter rate also applies to steamers and regular 
mail and passenger vessels not ond to the Adriatic, and about 
4d, to all other vessels, A poll tax of 9d. will be levied on every 
passenger. Greek men-of-war are exempted from all dues, and so 
are fishing and other craft flying the Hellenic flag which do not 
exceed three tons. When it happens that the services of a tug are 
needed, the cost is at the rate of about ?d. per ton, with a fixed 
minimum of £2. A tax of about half a farthing per ton, and a 
minimum charge of 8s, Bills payable at sight, drawn by the 
captains of vessels upon their owners, with whom the canal com- 
pany has arranged, will be taken in payment. All payments in 
cash must be made in gold recognised by the Latin Union. For 
instance: One pound sterling equals 25°15f.; one piece of 20 marks 
equals 24°85f.; a Turkish ees exchanges for 22°75f.; an 
Egyptian one for 25°75f., or slightly over the value of the English 
pound, It may, perhaps, be again mentioned that the dimensions 
of the canal are:—Total length, 3°92 miles; width at bottom, 
68°88ft.; at level of water, 78°72ft.; and depth, 26°24ft. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveav AND OHEVILLET, Rue de la Banque. 

BERLIN.—ASHER AnD Co., 5, Unter den Linden. 

VIENNA.—GEROLD AND Co., Booksellers. 

LEIPSIC.—A. Twirtmrver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street. 
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+ * With this week's number is issued as a Supplement a Two-page 
Kugraving of au Express Kugine, North - Eastern Railway. 
Kvery copy as issued by the Publisher includes a copy of the 
Supplement, and subscribers are requested to notify the fact should 
they not recewe ut, 
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*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do aot 
comply with these instructions, 

*,” We cannot undertake to return drawings or manuscripts ; we must there- 
fore requeat correspondents to keep copies. 

*," All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

C. C, (Maidstone).— We have not heard of such a case: ask your solicitor, 
Nothing is more common than the insertion of a penalty clause in a contract 
without a premium clause, It is always supposed that a contractor reads 
and understands the apecification. If he signa it without doing both, he 
‘8 a fool, 

R. J.—The facts about jet propulsion are as we have stated thea. If you 

have any Jacta which apnear to contradict them, we shall be happy to tak 

a statement of them into consideration, There is, so far as we can see, 20 

possible method of propelling a ship by steam that does not necessitate the 
movement of water astern. That cannot be done for nothing, and we have 
shown that the loas inseparable from the jet ia greater than that inseparable 
rom a well-made acre or paddle. 

W. (Chorley).—J/' C. is the first and true inventor of the improvement he 
can obtain a patent. If he was cmployed by A, to invent for him, and was 
paid a fee for ao inventing, a case might arise which could only be settled 
«acourt of law, when all the facts would be elicited, Wedo not think 
that, under any circumstances, C. could compel A, to pay him a royalty, 
However, the Patent-ofiice has nothing to do with such questions ; and the 
answer to your question wvat be in the affirmative. C. can obtain a patent, 
which will be vaiid if he is the frat and true inventor. 

- G. H.—Cantitevers.—The stresses arvived at by you in the example 
sent last week are correct, but we think that the nature and action of 


S 


| FIC. 2. eo 
| Ps | 








z\ 0 “i v 
FIC. | Me vA 
eee ae, Pe “ 
| 
Poe / Ba 
oa 
7 | 
4 | the stresses will be better arrived at by 
é Sollowing the method shown in Fig. 1, 
expecially as you do not appear to be 
a. ee quite certain respecting the stability 
eee a one c of the point B. After finding th 
P | stresses on AB and AD, with the 
w | latter of which we are not concerned, 


instead of fading in the first instance 
the total stresses on BC and BD by 
dading the resultant of the stresson AB 


aad of : at B, aad resolving it in ihe directions of BC and BD, we 


may proceed as follows, Upon AB produced lay off BE equal to the stress 
ulready Jound for A B—Fig. 1. Draw E F parattel to B D to ineet B Cat 
I; then BF and E F are the compressive stresses on BC and BD dee to 
the thruat at B. Resolve in the directions of BC and BD, and we 


have «1 8 cond compressive atress BN on BC, and another streas PN, which 
tensile upon BD, The actual atreas upon BD is the difference of the 


two equal to P N—E F. Resolving the vexultant of BE and as done 


hy you, we obtain BL = BF+BNand HL=PN- EFF. It wiil 
lepend altogether upon the relation of PN to BF whether BD isa strut 
ora tie. So long as the tensile stress upon it resulting from the weight at 
B exceeds that of compression produced by Wat the Jree end of the canti- 
lever, there will be no tendency, or, rather, the tendency for the point B to 


rise will be counteracted by the downward pull of W. If you vill work 


out another e rample with the angle at Ba good deal more acute, you will 
at once perceive how the total stress on BD is affected. You inay check 
your calculations by the stresa diagram shoun in Fig. 2. 


QUASSIA CHIPPING MACHINES. 
: (To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me where I can purchase a new 


or second-hand logwood or quassia-w . i ine? 
September fiat" quassia-wood chipping machine ? re 
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THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if ‘ed, be supplied direct 
trom the office on the following terms (paid in advance) :— 
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ADVERTISEMENTS. 

*," The charge for advertisements of four lines and wader is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
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practical regularity, but regularity cannot be guaranteed in any such case. 
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will be sent on application. 
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Letters relating to Advertisements and the Publishing Department of the 
paper are to be,addressed to the Publisher, Mr. Sydney White; ali other 
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MEETINGS NEXT WEEK. 


IRON AND Steet Institurr.—Tuesday, September 26th, to Friday, 
September 29th, at Darlington. Arrangements have been made for a 
large number of excursions and visits to places of interest in the vicinity. 
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THE ROYAL COMMISSION AND THE LONDON SUPPLY. 


Tue Report of the Royal Commission appointed to 
consider the question of the Metropolitan Water Supply, 
however satisfactory to the inhabitants of the Metropolis, 
and especially to the ratepaying portion, will doubtless 
be viewed with feelings of keen disappointment in certain 
quarters. We need not credit the County Council with 
any very eager desire for the construction of colossal 
works to convey a supply of water to London from the 
Upper Wye, or from Dartmoor; but there is sufficient 
evidence that the Council would very much like to occupy 
the position at present enjoyed by the London water 
companies. If such a change would be fraught with 
advantage to the vast population served by these com- 
panies, the Council are justified in seeking to bring it to 
pass. In order to carry their point, they have endeavoured 
to show that the existing supply is polluted to an extent 
which is dangerous to the public health, and further, that 
even if it were pure, the sources from which it is derived 
must very soon prove insufficient to meet the wants 
of the  rapidly-increasing population of London 
and its suburbs. It is well that such allegations as 
these should be fully investigated and finally settled, one 
way or the other. So far, we are indebted to the County 
Council for having declared their own inability to conduct 
such an inquiry efficiently, accordingly asking the 
Government to undertake the task. Their request has 
been complied with to the extent of compassing the 
whole of the physical facts. As to administrative 
questions, whether the supply would be best managed by 
a public authority, and whether that authority should be 
the County Council, such matters formed no part of the 
reference under which the Commissioners were required 
to act. But their report is so framed as to imply that 
there is no need to set the companies aside, whether in 
favour of the County Council or any other authority. 
That the conclusions arrived at by the Commissioners 
will be vehemently challenged is inevitable, for nothing 
could be more opposite than the tenour of the report and 
the case which has been presented by the Council. The 
Commissioners and the powers at Spring-gardens are 
distinctly at variance, and if one party is right the other 
must be essentially wrong. As for the effect on the 
public mind, we should expect that more confidence will 
be placed in the verdict of a Royal Commission, composed 
of highly qualified and unprejudiced persons, guided by 
evidence obtained from all quarters, than in the interested 
views espoused by an ambitious conclave, which has 
fully committed itself to a policy of aggression against 
the companies whose property is involved in the 
controversy. 

Nothing could be more emphatic than the testimony 
of the Commissioners with respect to the quality of the 
water ‘‘as supplied to the consumer in London.’ The 
Commissioners “ are strongly of opinion ” that this water 
is “‘of a very high standard of excellence and of purity,” 
besides being “suitable in quality for all household 
purposes.”” Even the great soap question, on which Dr. 
Frankland has frequently dwelt, and the incrustation 
affecting boilers and kettles, seems to be got rid of here. 
Whatever may be said as to the hardness of the London 
water, that proves nothing against its wholesomeness, 
and the hardness is itself a protection against lead 
poisoning, however objectionable it may be in some other 
respects. Concerning the purity of the London water, 
it will be observed that the high character given to it has 
relation to the ‘‘supply.”’ In speaking of the rivers from 
which so much of the water is obtained, the Commis- 
sioners recognise the circumstance that “a certain 
prejudice exists against the use of drinking water derived 
from the Thames and the Lea,” but they go on to signify 
that, although the rivers are “liable to pollution,” the 


WATER 





water taken from them is subject to an effective process 
of purification before it reaches the consumer. The 
Commissioners take particular pains to point out the 
means by which the rivers may be more thoroughly pro- 
tected from abuse, as well as the methods to be adopted 
after the water has been drawn through the intakes. 
They have faith in sewage farms, provided these are duly 
inspected by an authority appointed for the purpose. 
They advise an amendment of the Thames Conservancy 
Acts, the Conservators to have authority not only over 
the main stream, but over the whole length of the tribu- 
taries, the present ten-mile limit with regard to the latter 
to be superseded, and pollution to be as strictly forbidden 
in one case as in the other. That which is recommended 
with regard to the Thames and its auxiliary streams 
applies in like manner to the waters of the Lea valley. 
All this points to an extensive machinery, and conse- 
quent expense. But the procedure would be less costly 
than drawing water from Wales or Cumberland, to say 
nothing of the risk which besets a long line of communi- 
cation. There is also the proviso that the pecuniary 
burden shall be borne by the companies and other bodies 
who take the water. 

Care being enjoined to protect the source of the supply, 
the Commissioners proceed to recommend what should 
be done to improve the water after it has been 
abstracted. On this point regulations are to be drawn 
up, their enforcement to be entrusted to the public 
Water Examiner, who is to have adequate powers of 
inspection. Good results are already achieved, as shown 
by every monthly report issued by Dr. Frankland. 
Bacteriological examination demonstrates a marvellous 
elimination of the microbes, and chemical purity is also 
carried to an extent which reduces the amount of organic 
matter to insignificance. For instance, Dr. Frankland 
reports that the water taken from the river Lea last 
month was so improved by subsequent treatment, that 
while it lost more than 97 per cent. of the bacteria, it 
““was fully equal in chemical purity to the deep-well 
waters.” These are results which the companies may be 
said to have brought about by measures which they 
themselves initiated. It is now proposed that the law 
shall step in for the purpose of securing equal or better 
results in the future. The process of supervision is 
likely to be costly, and the companies may possibly 
object to the burdens which it is proposed to lay upon 
them. But they are already at considerable expense for 
scientific reports upon the quality of the water, and some 
of this may be merged in the arrangements proposed by 
the Commissioners. It will be politic to give the public 
every assurance that what the companies can do they 
will do, and will continue to do, to render the supply 
unexceptional in its character. There is much misappre- 
hension abroad on the subject, and it is very desirable in 
the interests of all parties that the public mind should be 
set at rest as to the quality of the water with which 
London is supplied. 

On the question of quantity the facts are very interesting. 
Twenty years ago the Rivers Pollution Commissioners 
reported that, in the whole course of their experience, 
they had found no basin so rich in springs of the finest 
drinking water as that of the Thames. They were so 
satisfied concerning the amount of water thus obtainable 
from underground sources as to recommend that the 
whole of the Metropolis should be supplied with the 
spring and deep-well water of the Thames basin, to the 
entire exclusion of the river supply. The present Com- 
mission has in view a long period of time, and a large 
population. Speaking of an average daily supply, they 
calculate that 40 million gallons can be obtained from 
wells and springs in the chalk of the Lea valley, and 
45 million gallons from the chalk area on the south side 
of the Thames, in the district of the Kent Company. By 
means of adequate addition to the means of storage, they 
calculate on 52} million gallons from the river Lea, and 
300 million gallons from the Thames. The plan thus 
contemplated takes 85 million gallons from springs and 
wells, and 352} million gallons from the Lea and the 
Thames. The total is rather more than 437 million gallons. 
Reckoning on an average of 425 million gallons per day, 
the Commissioners look forward to a supply of 35 gallons 
per head, to a population exceeding 12 millions, spread 
over an area inclusive of Greater London and some 
adjacent parts. A population of about 11 millions is all 
that would have to be provided for in 1931, and not even 
so many, unless the ratio of increase in the last decennial 
period of 1891 was fully maintained. But even the 
enormous volume of water included in the foregoing 
calculations does not appear to exhaust the available 
resources; the Commissioners being of opinion that a 
large supply might be obtained from the chalk area in 
the basin of the Medway and the district to the east. 
This would seem to offer a useful supplement when the 
forthcoming period of forty or fifty years begins toapproach 
its termination, so as to render a further outlook 
necessary. It is already hinted that our present plans 
should go beyond the range of half a century, though it 
can hardly be expected that the generation now living 
should spend millions on so remote a contingency. 

It will be seen that the Royal Commissioners reckon 
that the Thames can be made to yield 300 million gallons 
per day, while 137 million gallons will be obtained from 
the Lea, coupled with springs and wells in the Lea valley 
and in the district of the Kent Company. Last year the 
Thames yielded under 95 million gallons per day, and the 
Lea, with the other sources, over 92 million gallons, the 
entire daily average being not far short of 187 million 
gallons. The supply from the Thames is therefore to be 
fully trebled, while that obtained from the Lea and 
other sources is to be increased by about one-half. These 
figures may be slightly modified by the fact that the 
Commissioners reduce their estimate to 425 million 
gallons. The daily average for the present year is also 
considerably above that of 1892. The substantial increase 
to come from the Thames is connected with the construc- 
tion of large impounding reservoirs ‘ at no great distance 
above the intakes of the companies.” By this arrange- 
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ment not less than 1000 million gallons per day will be 
left to flow over Teddington Weir, and it is believed that 
regulations could be framed by which this plan would be 
carried out in such a way as to benefit the river rather 
than otherwise. Additional storage reservoirs are also to 
be constructed in the valley of the Lea, so that the 
volume of the river may not sutter. In pumping from 
the wells, an accurate record is to be kept, showing 
how the levels are affected. Complaint is made as to the 
great difficulties experienced in getting correct informa- 
tion respecting the actual effect of the operations now 
carried on. The Commissioners clearly apprehend a limit 
of safety with regard to pumping from the chalk, and they 
are desirous that a careful watch should be observed. 
Still, they believe that the quantity they have proposed 
can be taken without harm. It is also to be remembered 
that the maximum dranght is a long way off. If these 
recommendations are adopted, the works will not be 
carried out all at once. They will grow with the require- 
ments of the population, and possibly the demand will 
not increase so rapidly as the calculations now made 
would allow. Taken altogether, the report is moderate 
and reasonable. The lines laid down are clearly those 
on which some advance could be made, even if it were 
ultimately found desirable to modify the scheme. The 
quality of the present supply is shown to be excellent, 
and there is the assurance that water enough exists within 
a moderate distance of London to supply all the wants of 
its inhabitants for a longtime to come. It will be strange 
if this abundant store cannot be drawn upon without 
damage to the district in which it is found. The great 
storage reservoirs to be constructed in the Thames valley 
may present some peculiar difficulties, but whatever plan 
is adopted, it will be no easy matter to keep pace with 
the wants of a population already exceeding five millions, 
and likely to be more than doubled in the course of half a 
century. Whatever criticism may await the report now 
laid before Parliament, London owes a debt of gratitude to 
Lord Balfour of Burleigh and his colleagues on the Com- 
mission for the pains which they have bestowed in the 
investigation of a large and difficult problem. 


THE ECONOMICS OF ENGLISH RAILWAY TRAFFIC. 

OvrR enterprising contemporary, the Pali Mall Gazette, 
has been interviewing ‘A Railway Engineer,” who sup- 
presses his name, “because anyone who suggests a 
departure from old and established systems is looked 
upon in a general way as one to be avoided.” Having 
premised so much, he then proceeded to argue that the 
railways of this country are mismanaged, and that their 
business might be largely increased to the great benefit 
of the railway companies first and the community at 
large afterwards. This desirable end is to be attained by 
reducing railway rates, and this can only be done by 
adopting United States methods. Here are “ A Railway 
Engineer’s” own words: — ‘The average charge for 
moving traffic on the railways of the United Kingdom 
is at the present time 13d. per ton per mile. The 
average cost of moving this traffic is 52 per cent. of 13d., 
or *65d. per ton per mile. The difference between °65d. 
and *28d. is ‘37d. per ton per mile. This difference could 
be saved to the railways of the United Kingdom, if they, 
with cheaper labour and fuel, and easier curves and 
gradients, were worked on the same principle as the 
American railways. There is nothing in the climate to 
prevent English railways from being worked as cheaply 
as those of other parts of the world, and the only point 
that has been emphasised in discussions that have taken 
place before scientific societies is, that the difference in 
rates is due to the difference in rolling stock.” Obviously 
‘*A Railway Engineer” is either Mr. Jefferds himself or 
one of his disciples. Thirty-ton tubular wagons are with 
that gentleman the panacea for all railway evils. 

A great deal of ignorance and misconception of the 
true bearing of facts on each other, and on the cost of 
working railway traffic, exists in this country; and traders 
on the one hand and shareholders on the other, to 
say nothing of the travelling public, are apt to believe 
all things evil of railway directors as a body. We have 
not the least intention of asserting that our railways are 
so well managed that no improvement on existing 
systems is possible; quite the contrary. But we do not 
believe that a species of railway millennium is to be 
brought about by big wagons and low rates. The funda- 
mental mistake of such arguments as those used by “A 
Railway Engineer” lies in the assumption that what 
suits the United States must also suit this country. No 
attempt has been made to prove that there is any 
adequate analogy between the two. All railway work is 
conditioned, in the very fullest sense of the word by the 
circumstances under which traffic is conducted. To take 
the simplest possible case, we may point out that to 
convey a ton of wheat 1000 miles, must cost less, includ- 
ing terminal charges, per mile than will suffice to carry it 
100 miles, for the terminal charges are constant. Again, 
it will cost less to convey a ton of wheat at ten miles an 
hour than will suffice to carry it at thirty miles an hour. 
Assuming, for the sake of argument, that to move a ton 
on the railways of the United Kingdom costs ‘65d. per 
ton per mile, while in the United States it costs °28d., we 
have advanced a very little way toward the conclusion 
that the British charge is excessive. Before that can be 
taken as proved, we must know what the money is 
expended upon. For example, in this country railways 
have to pay heavy taxes and rates, from which those in 
the United States are nearly or quite exempt. The cost 
of maintenance of way and works is much higher here than 
it isin the United States. All our signalling arrangements 
are much more elaborate, costly, and expensive to keep 
up than they are in the United States. We know, of 
course, that there are lines at the other side of the 
Atlantic which compare favourably with anything at this 
side, but they are exceptions to the general rule. 
Finally, we may point out a most important fact which is 
constantly forgotten by those who compare English and 
American methods, namely, that although United States 
railways have cost nothing like half what English rail- 





ways cost per mile, because they have practically had 
land for nothing, and have escaped all parliamentary and 
legal expenses, American railways do not pay well. Of 
course there are exceptions, but, taken as a whole, the 
statement is true. We hear constantly of bankrupt lines, 
receiverships, and other evidences of unstable commer- 
cial equilibrium ; and it is a matter of common know- 
ledge that much freight is carried at prices that scarcely 
suffice to pay for the bare haulage of the trains. To 
make his case complete, ‘‘ A Railway Engineer ” should 
have been able to show our contemporary that American 
railways paid good dividends; that their methods gave 
general satisfaction to the public; and, lastly, that they 
are precisely suited to all the wants and requirements of 


| this country. 


Unless we are mistaken, Mr. Ackworth, whose name is 
familiar to most railway men, at one time held views 
very much like those advanced in the pages of the Pall 
Mall Gazette. But Mr. Ackworth really knew what he 
was writing about. In our opinion he was wrong, but he 
wrote with intelligence, and gave reasons for the faith 
that was in him, as our readers will see if they think fit 
to refer to our correspondence columns of a few months 
ago. It will be conceded that Mr. Ackworth is not 
unduly prejudiced in favour of English methods. There 
is reason to think that, on reflection, he has modified his 
views. He has recently contributed a series of interest- 
ing—in many respects exceptionally interesting—papers 
on English and American railways to the Engineering 
Magazine, published monthly in New York. We cannot, 
we think, do better than reproduce here one passage 
from Mr. Ackworth’s second paper. In that he com- 
pares and criticises the practice of the two countries. 
** Americans,” he says, “laugh at our tiny four-wheeled 
wagons; yet the introduction of their big cars would be 
almost impossible here, except in very special cases. 
Almost every goods shed in the country is worked with 
turntables. Many of them move their trucks up and 
down on lifts, and neither turntable nor lift could possibly 
take on an American car. Then, again, goods go through 
without transhipment, as far as may be, from end to end 
of their journey, so as to avoid delay. Station A, if of 
any importance, can usually find a ton and a-half or two 
tons of stuff to send to B; but the stations that exchange 
with one another enough commodities to fill a car the 
size of those in America every night could almost be 
counted on the fingers of one’s two hands. It is said 
that such cars could at least be used for coal and iron 
ore, and so, doubtless, they might, could the coal-owners 
and mine-owners be induced to reconstruct their arrange- 
ments for loading, could the ironmasters be persuaded to 
remodel the access to the blast furnaces, the dock com- 
panies be induced to provide new coal slips, and so on.” 

After all this had been done, where would be the 
advantage? It does not need much engineering or 
commercial ability to see that a reduction in the dead- 
weight moved would be the sole gain. The tare of a 
30-ton wagon is less in proportion than that of a 10-ton 
wagon. But this would only hold good if the conditions 
were as they are in the States, where enormous quantities 
of grain have to be hauled at moderate speeds over great 
distances. The average load of a goods wagon in this 
country is about 2°5 tons. How would that look in a car 
intended to carry 30 tons? With us 5 tons are not put 
in one wagon, because to do that would interfere with the 
work of distribution. A whole train cannot be detained 
while one truck is being loaded or unloaded, so the truck 
is detached and shunted and left to be called for when 
filled or emptied, as the case may be. Here in this 
country we have what may be termed a high-pressure 
express service. The distances are short, the multiplica- 
tion of commodities enormous; the sub-division of traffic 
has no true parallel save in small portions of the States. 
The work done by one of our great main lines bears the 
same relation to American traffic that that of our metro- 
politan railway bears to, let us say, the Great Northern. 
There is a constant rapid interchange of small quantities 
over short distances. American methods would not 
meet the wants of the British community for a day, 
and in many of the more populous districts of the States 
it is beginning to be found out that they do not suit 
America. 

Possibly our readers will think that we have said more 
than enough about the big wagon delusion, but it is 
always well, we think, to point out an error which is 
likely by any contingency, however remote, to do harm. 
The Pall Mall Gazette is not an obscure journal, and its 
position may give an importance to opinions which they 
do not really deserve. As we have said, improvements 
are needed in many departments of railway administra- 
tion and management. Such arguments as those we have 
quoted can only check progress by directing the attention 
of the public into a wrong channel. Doubling the size of 
goods wagons will not help the English farmer, our con- 
temporary to the contrary notwithstanding. 


BRITISH ASSOCIATION PRESIDENTIAL ADDRESSES. 


TE presidential addresses delivered last week at 
Nottingham leave the impression that about science no 
one knows anything with certainty. Not a few thinkers 
had already arrived at this conclusion. The Nottingham 
meeting of the British Association can scarcely fail to 
convince waverers. It sufficed indeed for any more or 
less eminent authority to make a positive statement to 
insure its flat contradiction by some one else, equally 
more or less competent to pronounce an opinion. Half 
the time of the speakers was spent in proving that some 
one was wrong. We can scarcely call to mind another 
occasion where science has been placed before the world 
in so unfavourable a light. It would be unfair to the 
Association as an aged and fairly respectable British 
institution, to allow its shortcomings to pass without 
comment and protest. We cannot believe it to be possible 
that the eminent men who addressed intelligent audiences 
could not do better than they did. Are we to suppose 
that there is something depressing or enfeebling in the 
methods of the Association which serves to account for 
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the poverty of ideas manifested almost without exception 
during the week ? 

Although biology is not a subject much cultivated by 
engineers, we are certain that a goodly number have 
heard or read in whole or in part Dr. Burdon Sanderson's 
address, and we think that they will admit without hesi. 
tation that all that he had to say could have been 
expressed in about one-half of the space which his 
address occupies. We gather from it that long ago 
no one knew what life was; that in more recent 
days a school of thinkers arose who said that the difier. 
ence between living and dead matter consisted in the 
fact that the first was possessed of a something known 
as vitalism, which the second had not. Then the 
German philosopher came in his might, and asserted that 
life depended on chemical-mechanical phenomena. He 
reduced the living organism to a machine. He knew 
all about it, and was positive with a heavy German 
positiveness. The wheel has now turned once more, and 
vitalism under another name is in favour. ‘“ The pur. 
pose,” said Dr. Burdon-Sanderson, *‘ which I have had 
in view has been to show that there is one principle— 
that of adaptation—which separates biology from the 
exact sciences, and that in the vast field of biologica] 
inquiry the end we have is not merely, as in natural 
philosophy, to investigate the relation between a pheno. 
menon and the antecedent and concomitant conditions 
on which it depends, but to possess this knowledge in 
constant reference to the interest of the organism. It 
may, perhaps, be thought that this way of putting it is 
too teleological, and that in taking, as it were, as my text 
this evening so old-fashioned a biologist as Treviranus, I 
am yielding to a retrogressive tendency. It is not go, 
What I have desired to insist on is that organism is a 
fact which encounters the biologist at every step in his 
investigations ; that in referring it to any general biolo. 
gical principle, such as adaptation, we are only referring 
it to itself, not explaining it; that no explanation will be 
attainable until the conditions of its coming into exist. 
ence can be subjected to experimental investigation, so 
as to correlate them with those of processes in the non- 
living world.” Dr. Burdon-Sanderson holds that it is a 
disgrace to England that she has not a richly-endowed 
physiological laboratory, and rests content with having 
her experiments, like her knives, ‘‘ made in Germany.” 
It was no doubt an able address—brimfull of science, 
well reasoned and cautious. Its prime defect lay in the 
multiplicity of its words. Are we to assume that the 
English language is no longer competent to convey 
tersely what the modern philosopher wants to convey ? 
Or is exuberant verbosity rendered necessary because a 
given time must be occupied by the speaker at all*costs ? 

The address of Mr. Glazebrook in Section A—Mathe- 
matical and Physical Science—is remarkable in that it 
contains a public admission by a competent authority 
that no satisfactory theory of light is in existence. The 
physical theory of light must not be confounded with the 
mathematical theory. The latter is quite contentingin that 
it enables telescopes, lighthouse lanterns, dumpy levels, 
microscopes, and such like to be made with a very close 
approach to perfection. But as to the cause of light, the 
world is in ignorance. As an example of the vagueness of 
diction in which the man of pure science can invest him- 
self as with a cloak, we think nothing can be cited which 
quite equals the following passage. ‘ Light,” says Mr. 
Glazebrook, “is neither ether nor its vibrating motion; 
it is energy which, emitted from luminous bodies, is 
carried by wave motion in rays, and, falling on a reflecting 
surface, sets up fresh waves by which it is in part trans- 
mitted and in part reflected.” We are bound in charity to 
suppose that the speaker has some definite idea of what the 
word “energy” thus used meant; we have not. He consi- 
dered at some length Newton’s views on the subject, and he 
leaves the impression that the corpuscular theory is, after 
all, neither worse nor better than the undulatory theory. 
Both will satisfactorily explain some phenomena; neither 
will explain many other phenomena. We wonder what the 
modern philosopher would do without “ether” and 
“energy.”’ Thephilosophersofacentury ago found much the 
same aid, comfort, and helpin ‘‘phlogiston.” Exit phlogis- 
ton, enter theether. We donot despair of seeing phlogiston 
set up again under another name. Truly the ether is a 
wonderful thing. Indeed, it is all things to all men. 
If a theory is found to be imperfect, it can be straightened 
up and made to look all right by changing the nature of 
ether. Here, for example, is the way in which the little 
difficulties about light can be almost disposed of :-— 
‘* Now, the labile ether is a medium which has, in three 
dimensions, characteristics resembling those of the two 
dimensional film. Its fundamental property is that the 
potential energy per unit volume, in an isotropic body, so 
far as it arises from a given strain, is proportional to the 
square of the resultant twist. In an incompressible 
elastic ether this potential energy depends upon the 
shearing strain. Given such a medium—and_ there 
is nothing impossible in its conception — the main 
phenomena of light follow as a necessary conse- 
quence.” Those who have read Lewis Carroll’s 
delightful ‘“‘ Through the Looking Glass,” will remember 
the interview between Alice and Humpty Dumpty. 
Alice had stated that she did not know what Humpty 
Dumpty meant by “ glory,” just as we do not know what 
Mr. Glazebrook meant by “energy.” ‘Of course you 
don’t,” Humpty Dumpty replied, “till I tell you. I 
meant, ‘ there is a nice knock-down argument.’” “ But 
‘glory’ doesn’t mean‘ a nice knock-down argument,’” 
Alice objected. ‘When I use aword,”’ Humpty Dumpty 
said, in a rather scornful tone, “it means just what I 
choose it to mean—neither more nor less.” ‘ The 
question is,” said Alice, ‘‘ whether you can make words 
mean so many different things.” ‘The question is,” 
said Humpty Dumpty, “ which is to be master. That is 
all.” Mr. Glazebrook went on to trace the con- 


nection between light and electricity, and quoted Clerk- 
Maxwell’s theory, adding, ‘Such a theory has many 
difficulties. It is far from being proved, and the words 
of the French savant, quoted by Poincaré, will apply to 
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it: —‘I can understand all Maxwell except what he means 
byacharged body.’ Itis not, of course, the only hypothesis 
which might be formed to explain the facts; perhaps not 
even the most probable. For many points the vortex 
spongetheoryisitssuperior.” And so once again weare back 
at the starting point. We know no more than Newton did 
as to what light really is. Although we intended to 
confine ourselves to the consideration of presidential 
addresses alone, we cannot resist the temptation of 
referring here to a paper read in Section A by Mr. G. H. 
Bryan on ‘The Moon’s Atmosphere and the Kinetic 
Theory of Gases,” which is principally remarkable for a 
somewhat conclusive argument intended to prove that if 
the accepted kinetic theory of gases be true, it is next to 
posi to explain how planets come to have atmo- 
spheres. ‘If the moon has had an atmosphere which has 
flown off into space, it necessarily follows that losses of 
a similar nature must have taken place in the atmo- 
spheres of all the planets at a time when they were much 
hotter than they are at present, especially in the case of 
so small a planet as Mars. And if we trace the history 
of the solar system further and further back, we find— 
according to acvepted theories—that the planets were 
hotter and hotter, and must therefore have been parting 
with their gaseous envelopes at a greater and greater 
rate. How, then, did they ever come to have any atmo- 
sphere at all?” Is Mr. Bryan beaten? Not a bit of it. 
Once more the ether comes in to help, and “‘ we have 
only to suppose,” and matters are made all right. ‘‘ We 
have only to suppose,” is the abracadabra of the modern 
philosopher. 

In Section G Mr. Head was unable to lift himself above 
British Association influences. He took for his text the 
thesis that the engineer is largely indebted to the mechani- 
cal structure of man and animals for the best of his devices; 
a proposition the truth of which will be accepted neither 
by the engineer who has studied anatomy, nor by the 
anatomist who has studied engineering. If we take a 
man, for example, we have on the whole a very imperfect 
affair regarded from the point of view of the engineer. 
We have a machine which is constantly wearing out, 
and every portion of which—save some of the heavier 
bones—has to be replaced in periods varying from a 
few minutes to a few years. In one of Fenimore 
Cooper’s novels is an army surgeon, a man devoted 
to physiological studies, who once broke his finger 
on purpose that he might have the pleasure of 
“feeling the bone knitting.” He maintained, however, 
that man instead of legs ought to have had wheels, and 
he made out a very good case too. Mr. Head has pro- 
bably never read ‘“‘ The Bee Hunter.” The admirable 
part of man as a structure is something that engineers 
cannot imitate. It is the wonderful power which he pos- 
sesses of self-repair, reparation, and renewal. Mr. Head 
can write a splendid paper, and no one knows better 
what goes to make an excellent presidential address, but 
he was altogether out of his element at Nottingham. 
Mr. Teal’s address in Section C, Geology, was, as might 
be expected, antagonistic to the views of some other 
geologists ; it could not well be anything else. From the 
days of Werner and Hutton down to last week, it has 
—_ difficult to find two geologists who agreed about any- 
thing. 

Space fails us, and we must perforce leave some 
addresses unnoticed. One, however, possesses so much 
interest just now, and was, on the whole, so exceptionally 
good, that we cannot pass it over without a word. We 
refer to that of Dr. J. S. Nicholson, professor of political 
economy in the University of Edinburgh, in Section F— 
Economic Science and Statistics. His arguments are all 
in favour of the old school of political economists—Adam 
Smith—as compared to the newer or German school, 
and what he had to say was so much to the point, and so 
well said, that we give in another place a very full 
abstract of the address. Many of our readers may have 
seen it already in the Times, but many more certainly 
have not, and at a moment when the outcry for State 
interference in every detail of citizenship is so loud, argu- 
ments like Professor Nicholson’s can scarcely be repeated 
too often. 

We have said, it will be seen, little or nothing about 
the papers read. When we add that, on the whole, they 
were not so good as the addresses, we have said enough. 
It is fair to add that in the Geographical Section there 
was, as usual, much to entertain, amuse, and even 
instruct. But, on the whole, the proceedings were not 
exhilarating, and it is probable that the world would be 
able to get on very well without the British Association. 
It only remains to add that the proceedings on Tuesday 
consisted of a dreary discussion on Bimetallism. A 
meeting of the general committee was held on Monday 
afternoon to settle where the meeting for 1895 is to be 
held. Toronto put in a claim by deputation. Finally it 
was decided by thirty-one votes to go to Ipswich, against 
twenty in favour of Bournemouth. On the motion of Sir 
Frederick Bramwell, seconded by Sir W. H. Flower, the 
Marquis of Salisbury was nominated president of the 
meeting next year at Oxford. Sir F. Bramwell men- 
tioned, as amongst the claims of the Marquis, that he 
had been Chancellor of the University of Oxford since 
1880, that he would therefore represent both hosts and 
guests, that he was a distinguished statesman, a courteous 
gentleman, a member of the council of the Royal Society, 
and a true man of science. Lord Salisbury, it is well 
known, has devoted a great deal of attention to electri- 
city in a very unobtrusive way, and has a more than 
competent knowledge of electrical science. 

A list of vice-presidents, including the Earl of Rosebery, 
was agreed to, and the meeting at Oxford was fixed for 
August 8th. The business concluded with the reappoint- 
ment of Sir Douglas Galton and Mr. Vernon Harcourt as 
general secretaries, and Mr. G. Griffith as assistant 
general secretary, and Professor Riicker as general 
treasurer, The Monday evening discourse in the Albert 
Hall was delivered by Professor Victor Horsley, whose 
subject was the physiology of the nervous system. On 
Wednesday the Geological Section had a small meeting, 











and the report of the Underground Water Committee 
was read. Yesterday was devoted to excursions. 
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MINERS AND MACHINERY. 

THE struggle of the ironstone miners against the methods 
of use, and the rates of pay when they are used, of the 
ratchet drill continues, but it seems likely to prove an 
unavailing struggle. In the north-east of Yorkshire various 
attempts have been made to improve on the olden 
method of working—by ‘level hands ””—with the hand drill. 
Amongst these the ratchet drill has found a place; but to its 
use under the conditions prescribed the miners have objected, 
and a strike against that use is at the present time going on. 
The use at present is in a part of the mines only, and the 
union rien have been withdrawn from those mines or parts, 
until there is agreement as to the methods of working and the 
rate of pay. The old method was that of the miners working 
in pairs as a rule; and the method used in the employment 
of the ratchet was that of one miner drilling holes and 
“firing” them, whilst other men, who need not be so skilled, 
filled the stone thus brought down. The contention of the 
miners was, that it displaced skilled men, and brought in 
more unskilled men, who would by experience soon acquire 
the needful skill, and thus enlarge the supply of labour. 
Naturally, the unskilled labour lessened the cost of the pro- 
duction of the ironstone—a fact of some importance in these 
dull times, and it is possible that its ultimate result must be 
to increase the demand for the cheaper ironstone, and thus 
to enlarge the employment of miners. But it was to the 
immediate effect that the miners looked, and hence they 
came out on strike, and are still out. It is unquestionably 
one of the difficulties which follows on in the train of low 
prices of products in a period of relatively high wages, for 
there is necessarily an attempt to reduce the extent of the 
employment of skilled men, and to substitute cheaper labour 
and machinery. Conflicts inevitably arise, as they have done 
in Cleveland, but in the end the employment of the machine 
is secured, and the conditions of pay and work are gradually 
adjusted to the altered circumstances; and this is probably 
what will be done in the ironstone mines, for it is tolerably 
certain that a sectional strike can only affect a limited area 
of supply of ironstone, and thus there is not any great 
probability of its success at a time when the stocks of pig iron 
are large, and the consumption has been affected by the 
closing of works that used it in the Midlands for lack of cheap 
fuel. 

PUBLIC WORKS IN SWEDEN. 

Last year was, for the Swedish iron trade as a whole, 
very unfavourable, the English Consul at Stockholm states 
in his recent report. There was a falling off in foreign 
shipments of pig iron amounting to nearly 5000 tons, and the 
stocks had increased to so serious an extent as to warrant a 
reduction in the output of at least 10 per cent. during the 
present year. That the market ruled better with respect to 
bar iron and steel rails was, so far as the latter commodity 
is concerned, due to large orders being given by the Swedish 
State Railways to Swedish firms. It is worthy of notice that 
although the prices paid are not known, they were almost 
certainly higher than the English quotations. Success has 
not attended the attempts on the part of the Swedish Export 
Association to open up a market for Swedish steel and iron 
in British India, and as there is no direct steam communica- 
tion between the Scandinavian kingdom and the United 
States, it is very doubtful whether a profitable trade could be 
carried on between the two countries, even if a demand were 
created for Swedish iron and steel in America. One of the 
principal public works at present in constructionis the com- 
pletion of the Lulea-Gellivara line, which will connect it 
with the main system of the railways of the country. The 
distance from Lulea, which is situated in the northernmost 
part of the Gulf of Bothnia, to Gellivara, in the interior, is 
about 130 miles. It is estimated that when the rolling stock 
is sufficiently augmented over 300,000 tons of lead ore will be 
brought down annually to the coast from the Gellivara mines. 
Like many other countries, Sweden, while actively promoting 
facilities for inland locomotion and traffic, neglects to keep 
her ports and harbours in the efficient condition they should 
be, in order to render the navigation safe for her own as well 
as foreign vessels. In entering the port of Lulea during the 
shipping season of last year, no less than five British ships 
met with casualties, although, fortunately, of no great 
moment, due entirely to the intricate and silted-up condition 
of the entrance channel. It is satisfactory to be able to re- 
cord that some improvement has recently been effected, as 
the entrance to the port, though still difficult and dangerous, 
is now practicable forvessels drawing 23ft. of water, an increase 
of 6ft. over the available depth of last year. Another mari- 
time undertaking is attracting attention, and assumes the form 
of a ship canal between Baggensfiord and Liinnerstasundet. 
The execution of this project would shorten the present route 
from the port of Stockholm to the open sea by twenty-two 
miles, and would enable British vessels coming from the 
South to save half a day in time. There are no particular 
engineering difficulties attending the work, which is com- 
paratively of no great extent. In length the proposed canal 
would be some 4000ft. Its breadth would average from 62ft. 
to 75ft., its construction would extend over a period of four 
years—rather a long time—and the approximate cost is 
estimated at about £75,000. While sharing in the general 
unsatisfactory and unremunerative condition of the iron and 
steel trades for 1892, the important port of Gefle shows on 
the whole a considerable expansion for that year, although 
the staple article of export, timber, formed an important 
exception. But diminished shipments were met by higher 
profits, as by an agreement among the saw-mill owners the 
output of logs was diminished during the winter of 1891-92. 
An increase in the customs duties in France, which came 
into force early last year, caused a diminution in the export of 
French “ planchettes ” and the lower qualities of boards, but 
the prices for the heavier descriptions of sawn wood were 
well maintained. Itis gratifying to notice that a remarkable 
increase took place in the export of wood pulp, amounting to 
a grand total of £50,000, and of this more than four-fifths 
went to England and her dependencies. 
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Artillery: Its Progress and Present Position. By Captain 
E. W. Lioyp and A. G. Hapcocx. Griffin and Co., 
Portsmouth. 1898. 

It is difficult, within the limits available to us for a 
brief notice, to review satisfactorily such a work as that 
which has been compiled by Captain E. W. Lloyd and 
Mr. A. G. Hadcock, of the Elswick firm. This is, we 








believe, perhaps the first book which has succeeded in 
placing before the lay reader a popular and intelligible 
view of the somewhat abstruse subject of modern 
artillery in all its multifarious branches, and which at 
the same time affords to the practical gunner the very 
latest information and the minutest details of war 
matériel, as well as the mathematical formule attaching 
to its various functions. 

Part I. comprises eleven chapters, in which, after a 
short résumé of the progress and development of artillery 
up to the present date; the varied phases of steel manu- 
facture and of steel gun construction; the nature and 
characteristics of quick-firing and ordinary guns, both 
for naval and military purposes; carriages and mountings 
for the same, both hydro-pneumatic, spring, and ordinary ; 
coast defence guns and mountings; ammunition, and 
field, mountain, and siege artillery, are all dealt with 
seriatim, the chapters being profusely illustrated with 
engravings, worked out to scale from the actual drawings 
at Elswick, and hence of the utmost interest and value. 

By the light of the spirited descriptions which are given 
of most—apparently—complicated hydraulic turning and 
other engines, for the armoured barbettes and turrets of 
our huge battleships, and by a reference to the adjoining 
plates, in which shaded views are given of all the details 
of this machinery, it becomes a simple matter to carry 
away with one general ideas of the system by which 
water-power is utilised for the revolving of turrets weigh- 
ing with their guns as much as 600 tons; for the raising 
and lowering of the guns; for the weighing of gigantic 
anchors, and for the working of capstans for innumerable 
purposes. A clear description is given of wire gun 
construction, which is an adaptation of steel tape or 
ribbon, to strengthen the breech or rear end of the chase 
of the weapons over which it is wound. It is said that 
no less than 100 miles of steel tape are required for 
“wiring” a 100-ton gun. The latest improvement in 
breech gear for heavy quick-firing guns is explained, 
including the mechanism which is to be applied to the 
new 12-pounders for the Powerful and Terrible, consisting 
of a vertical hand lever which swings out to the right of 
the gun, and which first unscrews and then brings away 
the breech screw in a single motion. The new mountings 
for coast and siege guns are designed to be manipulated 
by huge helical springs, instead of the hydro-pneumatic 
cylinders, which are regarded as objectionable, owing to 
their liability to explode destructively if struck by an 
enemy’s projectile when under the strain of compressed air 
within them. The between-deck and upper-deck mount- 
ings for the 6in. guns of the Royal Sovereign and Royal 
Arthur classes are fully dealt with, and appear to be sim- 
plicity itself. The housing inboard of the guns atsea, and 
the overhead railway for effecting this manceuvre, are ex- 
plained and illustrated. Field and siege artillery receive 
very extensive notice. We regret that the authors do not 
sev their way to the recommendation of a quick-firing gun 
for service in the field. The weight of the metal cartridge 
cylinders appears to them to be an insuperable objection, 
and it is considered that the exigencies of field service 
might occasion so much damage to their form that they 
would not perhaps enter the chamber readily. Foreign 
artillerists do not share this opinion. They think that 
the great reduction in the strength of detachments 
required for quick-firing guns might possibly counteract 
the excessive weight of the ammunition, and, after all, the 
deformation of cylinders is only a question of care. 

Part II. consists of two chapters only, and deals 
entirely with the question of internal and external 
ballistics appertaining to guns. The strains and stresses 
that are induced by the action of various explosives in 
the interior of a gun’s bore are exhaustively elaborated. 
In this connection a careful analysis of the winding 
tension, which has to be applied in the covering of wire- 
guns with steel tape, is gone into. It appears that 
although, theoretically, the tension should vary as the 
succeeding coils of wire are superimposed one over 
another, practically it is found that a uniform strain of 
about fifty tons to the square inch is applied most 
usefully. One singular feature in regard to this strain is 
that, if broken, the tape only uncoils for a very short 
distance, as the tremendous friction keeps it in its place. 
The range, power, and penetration of projectiles, and the 
various means employed for ascertaining the several 
features of such ballistics, are described, and calculations 
formulated. The importance of these up-to-date formule 
can hardly be over-estimated, when we mention that, in 
consequence of obsolete calculations being employed by 
many military scientists in England in the working out 
of the strength of armour plates, and the power and 
penetration of projectiles, errors to the extent of 25 or 
26 per cent. in the results are by no means uncommon. 

We have only to add that the finish and get up of this 
work reflects the highest credit upon the publishers, 
Griffin and Co. The engravings are clear and excellent. 
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THE CHICAGO EXHIBITION—STEAM ENGINES. 
(From our Special Commissioner.) 

Tre Buckeye Engine Company, Jocated at Salem, 
Ohio, exhibits one triple-expansion condensing engine. 
As usual, the condenser is made by another firm, and is 
of the injection-jet type. The engine is arranged on a 
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left of the wheel and in front, and have 20in. and 32}in. 
diameters respectively. The two low-pressure cylinders, 
each 36in. in diameter, lie behind the others. The stroke 
is 48in. Fig. 8 shows how the tandem cylinders and 
their valve gear are connected. The cranks are at 90 deg. 
and overhang their bearings, between which lies the fly- 


Fic. S 


























P 
8 









































SECTION ON LINE 8. B. FIG. 4. 


plan favourite among American enginemakers, namely, 
with four cylinders arranged in tandem pairs ‘on either 
side of the fly-wheel. Fig. 7 shows the arrangement in 
plan. The high and intermediate cylinders lie right and 


| wheel and the two governor wheels. 


The two governors 
act in precisely the same manner on the valves of all four 
cylinders. Fig. 1 shows this governor. It has two | 
opposite weights adjustable on their suspension rods, the 
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suspension pins being close to the periphery of the 
wheel. Both rods are linked to the cut-off excentric 
at exactly opposite points. The excentric boss jg 
bored to the size of the shaft and is simply rotated 
on the shaft by the governor, that is, only its angular 
advance is changed, not the throw of the excentric. The 
coiled tension springs lay hold of the suspension rods 
about midway between the centre of gravity of the weight 
and the point of suspension, and are tied at the wheel 
| rim by screw joints cc. These screws make provision foy 
adjusting the tension of the springs. It is evident that 
the springs are so placed as to be cross-bent outwards by 
their own centrifugal force. When not running the 
weights rest against stops. The makers not being able to 
get the desired sensitiveness throughout the inner half of 
the range of motion of the weights, have added the 
bent plate springs P P which partially counteract the 
tensions of I’ F, and thus help the balls out to that point 
in their range near normal speed, at which P P go out of 
contact with the knobs on which they press. It will be 
noticed that the centrifugal force of the springs P Pp 
| counteract their spring force by an amount increasing 
rapidly with the speed, while the spring pressure on the 
knobs decreases. At near the point of losing contact 
these springs must evidently be liable to vibrate and to 
beat irregularly upon the knobs, thus disturbing the quiet 
action of the governor. 

The catalogue issued by the firm mentions the exist 
lence of a slight pulsation in the governor, which it 
describes as rythmical, and ascribes to the varying 
frictional resistance of the slide valve which it drives. It 
is claimed that this is an advantage, as insuring that the 
pin joints of the governor shall be kept in good working 
condition. Indeed, the catalogue goes so far as to assert 
that the effect is the same ‘‘as if all parts were absolutely 





frictionless,” printing this in big type in order to 
emphasise it. The frictional resistance of a well. 


| balanced slide valve, as this claims to be, should not vary 
much during its stroke; but it reacts on the excentric 
with varying leverage, so that, reduced to a reactive force 
acting on the governor and to be combined with the 
spring forces restraining the centrifugal tendency of the 
weights, it is quite properly called a varying force. This 
variation of balance between the centripetal and centri- 
fugal forces must actually exist in all governors of the 
‘‘wheel” or “shaft pattern, the prototype of which, 
by the way, was Wilson Hartnell’s original design, and 
did not come to birth in America, as seems to lx 
commonly imagined on the Chicago side of the Atlantic. 
This unavoidable variation in the action of thes 
governors is possibly the reason why they are now being 
gradually abandoned in England just when in the height 
of fashion in America. 

The Buckeye governor shifts the excentric in a way 
unusual in America, namely, without altering its throw it 
changes the angular advance. But the excentric drives 
the cut-off valve, not directly and simply, but by combin 
ing its motion with that derived from the main valv« 
excentric. Fig. 2 shows the mechanism whereby they 
are combined. The cast iron arm A is clamped on th« 
rocking shaft a, and is oscillated through the pin I by 
the gab-ended main excentric rod. From the inner end 
of this same pin F the main valve rod is driven directly. 
In the arm A is fitted the secondary rocking shaft or 
pin B, which is oscillated at the pin E by the governo: 
excentric, the resulting motion being delivered to th: 
expansion valve rod by the pin at the end of the lever J). 

The Buckeye Engine Company affirms that because th: 
pin B has its bearing in the rocker-arm A, and has, 
therefore, a motion identical with that of the main valve, 
except that it is upon a smaller scale, and because th« 
governor excentric has a constant throw, therefore th: 
cut-off valve has a constant travel over its seat on the main 
valve, i.¢., relatively to the main valve. This is a curious 
misconception. The distance of the pin B from the 
fulcrum a is about half that of the pin F, and therefor 

| the motion of the expansion valve is the resultant of 
half the motion of the main valve and the whole dis 
placement of the governor excentric, that is, is the 
harmonic resultant of two 
simple harmonic motions. 
In Fig. 8 let the circle B be 
the excentric path that would 
give the motion of the pin 
B, i.e., let it be half the main 
excentric circle, and let ) 
be the middle point of the 
main excentric radius at any 
point of the shaft revolu- 
tion. Let E be the circular 
path of the governor excen- 
tric centre, and let ¢, be the 
position occupied by that 
centre at some point of the 
shaft revolution at mean 
speed, while e, and e,, are the positions taken by same 
centre at same point of revolution at speeds higher and 
lower than the mean. Then, as every one who has 
studied valve motions scientifically knows, b e,, 6 ¢2, 
and b e, are the virtual excentric radii giving the relative 
motions of the expansion valve over the main valve, and 
the lengths of these lines are the half travels of these 
motions. It is plain that the travel does not remain 
constant. In order to maintain approximate constancy 
of travel evidently it would be necessary to shorten the 
actual governor excentric radius as the speed increased. 

Figs. 4, 5, 6 show the general design of cylinder, valve 
chest, and valves. The cylinders are unjacketed. The 
length of the ports is only the thickness of the cylinder 
wall at their middle points, but at their edges it is nearly 

the radius of the cylinder—not shown in drawing. The 
clearances are therefore somewhat smaller than is usual 
in slide valve engines. The main valve is the large 
hollow casting marked J1/ in the three figures. It is 
formed of two rectangular end boxes joined by a hollow 
central piece of large rectangular cross-section. It has 
five faced surfaces at each end, three of them making 
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moving joints, which have to be steam tight, and two 
making the joint between the main body of the valve and 
the piece called a ‘‘ cover” bolted on top of it at each 
end. I have been unable to ascertain the weight 
of this valve for any of the three sizes of cylinder in the 
triple-expansion engine in the Exposition. It is driven 
by a hollow stem G screwed into one of its ends, as seen 
in Figs. 4 and 6. Inside its extended box ends move the 
two halves of the cut-off valve, marked ccc in Figs. 4 


never pass the port edges. The area of the two “balance 
pistons” at one end is about three times that of the main 
steam port, so that at best the valve cannot be truly said 
to be ‘nearly balanced.’ When the port is open the 
pressure upon its seat is the steam pressure intensity 
multiplied by twice the port area, while after cut-off, and 
during expansion up to exhaust, this pressure gradually 
increases to three times the same product. Nevertheless, 
the authors of this design endeavour to rectify this by 




































































EncyleeR, 












































SECTION ONLINE C.C0 FIC.4 


BUCKEYE ENGINE—MAIN SLIDE 


and 6, driven by a rod passing through the hollow stem 
of the other valve. The two halves of this valve are cast 
separate, and are joined by two stout iron stay-reds, as 
seen in Fig. 6. On the top of the ends of the main valve 
press four annular piston rings, marked ddd in Vigs. 4 
and 5, capable of vertical sliding motion in the bored 
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cutting the recesses, or “relief chambers,’ m m—see 
Fig. 4—in the seat and admitting live steain into them 
through the holes ff during the period of exhaust. 
Fearing, however, that at certain periods of the revolu- 
tion this may overdo the thing, and produce a tendency 
to lift the valve off its seat—the balance being presumed 
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BUCKEYE ENGINE—PLAN 


cylinders cast in the chest cover. The steam enters from 
D through the passages a a, cast in the cover, and through 
the above piston rings into the internal space of the main 
valve, which latter is continuously kept full of live steam. 
The piston rings are kept close against the back of the main 
valve by spiral springs, and by the steam pressure on 
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to be so nice that a very little may upset it in the wrong 
direction—they have cut the slots ¢ ¢ across the full face 
of the valve, so as to communicate with the exhaust space 
and insure exhaust pressure over this area of the under 
surface of the valve. They explain that they consider 
these slots important to counteract the possibility of 





Fig. 8—BUCKEYE ENGINE—SECTION THROUGH VALVE CHESTS 


their annular area. These rings are called * balance 
pistons,” and are said to “nearly balance” the main 
valve. A feature of the design is that the main portion 
of the valve chest is 
the external surface is com aratively cool, and little loss 
of heat by radiation from this surface takes place. On 
the other hand, the fresh steam inlet passages and the 


inain valve internal reservoir filled with fresh steam are | 


all completely surrounded by exhaust steam, which fact 
cannot tend to increase the dryness of the steam entering 
the cylinder. The exhaust takes place past the outside 
edges of the main valve, The inside edges of this valve 


filled with exhaust steam, so that | 


mishap from leakage of live steam under the inner edge 
of the port through the valve, and ask their customers to 
be careful to keep them open by filing or otherwise 
deepening them when they have become nearly rubbed out 
by wear. With all these precautions duly taken in the 
design, we are sure that the customers must be them- 
selves to blame if they find any excessive wear in the 
valve faces, or waste of power in internal engine friction. 
The company state that the engine uses from 23} 1b. to 
| 35 1b. of water per indicated horse-power per hour. We 

congratulate them in that the water consumption some- 
| times goes half a pound below 24. 





TRIALS OF H.M.S. RENARD. 


On Thursday, the 14th inst., the first-class torpedo gunboat 
Renard, built and engined by Messrs. Laird Brothers, of Birken- 
head, completed her official machinery trials off the Nore. The 
officials present were Mr. Oram and Mr. Emdin, for the Admiralty ; 
Mr. Pattison for Sheerness Dockyard, and Mr. Ratsey Bevis for 
the contracting engineers and shipbuilders ; Captain Douglas, of 
the Steam Reserve, beingincommand, On Wednesday, the 6th inst., 
the vessel underwent a full-power trial of eight hours’ duration 
under natural draught, when the following mean results were 
obtained :—With ‘83in, of air pressure in the stokeholds steam was 
maintained at 143°6 lb, pressure per square inch, the engines made 
218 revolutions per minute, and developed 2584 indicated borse- 
power, giving the ship a speed of 17‘6 knots per hour; which, 
taking into account the state of the weather, was considered very 
satisfactory. 

The weather—which in the meantime had been bvisterous at sea 
—having cleared up, the Kenard on the morning of the 14th inst. 
left the Nore for a three hours’ full-power trial under forced 
draught, the mean results of which were that a good supply of 
steam of a pressure of 1451b. per square inch was kept up with 
2‘7in. of air pressure, and with a vacuum of 26hin. the engines 
attained a speed of 254 revolutions a-minute, and developed a 
total indicated power of 3949 horses, 2025 of which were given off 
by the starboard and 1924 by the port engines ; the resultant speed 
of the ship, which was drawing 8ft. lin. forward and 11ft. aft by 
log, being 19°4 knots per hour. 

The Renard is one of the gunboats ordered to be built under the 
Naval Defence Act of 1889, and is of the same dimensions as the 
other vessels of her class, viz.:—Length between perpendiculars, 
230ft.; extreme breadth, 27ft.; depth, 14ft. 3in.; and displace- 
ment at a load draught of 8ft. 9in., 810 tons. She is flush-decked, 
with a forecastle forward extending one-third of her length, the 
officers’ accommodation being aft on the lower deck. She has 
been fitted by the builders with triple-expansion twin screw 
engines, each having three inverted cylinders of 22in., 34in., and 
5lin, diameter, and 2lin. piston stroke. Steam is generated in 
four steel boilers of the locomotive type, each 16ft. long by 7ft. 8in. 
diameter, worked at a pressure of 150]b. per square inch. They 





| are laced in two boiler-rooms forward of the engines, enclosed by 
| water-tight bulkheads. 


On either side of the ship for the whole 
length of the engine and boiler space coal bunkers are constructed 
their bottoms being below the load water-line and their sides 
carried up to the upper deck, thus forming an efficient protection 
when filled against shot and shell. As a further protection below 
water, and to give additional strength to the hull, it is divided 
longitudinally and transversely into numerous water-tight com- 
partments, which are utilised for magazines, store-rooms, &c. 

The Renard is armed with two 4°7in. and four 3-pounder quick- 
firing guns, and has in addition one fixed torpedo tube in the bow 
and two revolving ones amidships. She has two pole masts and 
two funnels, and has the appearance of a smart, serviceable vessel. 
As 2500 indicated horse for the natural draught and 3500 for the 
forced draught was the power contracted to be developed on the 
speed trials of the Renard, it will be seen from the above recorded 
results that the actual powers realised were largely in excess of the 
requirements ; that under forced draught being from the mean 
powers developed during the six half-hours of its continuance, 
which were 3451, 3992, 4005, 4028, 4205, and 4011, the highest yet 
attained in any vessel of the same class. There was slight priming 
of the bvilers during the first half-hour, its effect being shown in 
the lower power recorded ; but with this exception, it will be seen 
that for two and a-balf consecutive hours the actual mean power 
realised was 4048, or an excess of 548 over that contracted for, with 
the boilers at the finish of the trials absolutely tight and in a very 
satisfactory condition. The results of the Renard’s trials have 
been most successful and satisfactory, in view of the trouble often 
experienced with the type of | oiler adopted at sea, 








ELECTRICAL UNITS IN THE UNITED STATES. 


AT the recent congress of electricians held in Chicago as one of 
the series of scientific and technical congresses held during the 
time of the Chicago Exhibition, one of the most important reports 
was that presented on the adoption of legal units of electrical 
measurements, On the platform were such representative men as 
Elisha Gray, Elisha Thompson, W. H. Preece, H. 8. Carhart, Dr. 
Mendenhall, Professor Helmholtz, H. A. Rowlands, and others. 

‘* For the first time America was honoured by the bestowal of 
the name of one of its great electricians upon an electrical unit. 
France has been recognised in the Ampere, Italy in the Volt, 
England in the Watt, now America has been recognised in the 
Henry. The name ‘ Henry’ has been given to the unit of self- 
induction in honour of Professor Joseph Henry, formerly professor 
in Princeton College, and afterwards secretary of the Smithsonian 
Institute at Washington. Professor Henry was the first to observe 
the phenomenon for the measurement of which this unit is used. 
Professor Henry ranks as one of the great early discoverers in the 
field of electricity. It was he who made all the early experiments 
on self-induction, and it was he who made the experiments which 
made it possible for Morse to produce the telegraph. The report 
from the Chamber of Delegates contained the following :— 
Resolved: ‘That the general governments represented by the 
delegates in this International Congress of Electricians be and they 
are hereby recommended to formally adopt as legal units of 
electrical measure the following :—As the unit of resistance the 
international ohm, which is based upon the ohm equal to 10-9 units 
of resistance of the initial C.G.S. system of electro - magnetic 
units, and is represented by the resistance offered to an unvarying 
electric current of a column of mercury at the temperature of 
melting ice, 14-4521 grammes in mass, of a constant cross-sectional 
area, and of a length of 1063 centimetres. As a unit of 
current the international ampére, which is 1-10 of the unit 
of a current of the C.G.S. system of electro-magnetic unity, 
and which is represented sufficiently well for practical use 
by the unvarying current, which when passed through a solution 
of nitrate of silver in water, in accordance with accompanying 
specifications, deposits silver at the rate of 0°001118 of a gramme 
per second. As a unit of electro-motive force the international 
volt, which is the electro-motive force that, steadily applied to a 
conductor whose resistance is one international ohm, will produce 
acurrent of one international ampére, and which is represented 
sufficiently well for practical use by 1000-1434 of the electro-motive 
force between the poles or electrodes of the voltaic cell, known as 
Clark’s cell, at a temperature of 15 deg. C., and prepared in the 
manner described in the accompanying specifications. As the unit 
of quantity the international coulomb, which is the quantity of 
electricity transferred by a current of one international ampére in 
one second, Asa unit of capacity the international farad, which 
is the capacity of a conductor charged to a potential of one inter- 
national volt by one international coulomb of electricity. As the 
unit of work the joule, which is 10-7 units of work in the C.G.S. 
system, and which is represented sufficiently well for practical use 
by the energy expended in one second by an international amptre 
in an international ohm. As the unit of power the international 
watt, which is equal to 10-7 units of power in the C.G.S. —-. 
and which is represented sufficiently well for practical use by the 
work done at the rate of one joule per second. As the unit of 
induction the henry, which is the induction in a circuit when the 
electro-motive force induced in this circuit is one international 
volt, while the inducing current varies at the rate of one ampere 
per second.’ ; ; 

‘Dr. Nichols also presented a report of the committee appointed 
to consider the question of standards of light. The committee 
says it has had much discussion upon the various forms suggested 
for standards, and in particular upon the two special forms of 
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lamp known respectively as the amyl-acetate lamp of Von Hefner 
Alteneck and the pentane lamp of Vernon-Harcourt. It was 
unable to arrive at a vote recommending either, however, and 
therefore recommended that all nations be invited to make 
researches in common on well-defined practical standards and on 
the convenient realisation of the absolute unit.” 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Railways. —The New York, New England, and Northern Railway 
Company has been organised to build a line from New York City toa 
point on the New York and New England Railroad—about fifty miles 
distant—so as to give the latter road independent access to the 
city, which it now reaches with very poor facilities over the New 
York and Northern Railroad. The Chicago and Eastern Illinois 
is proposing to build an extension through Mitchell, Ind., to 
Louisville, Ky., so as to secure Southern connections. The Long 
Island Railroad has received permission to build a twenty-five mile 
extension to Montauk Point or Fort Pond Bay, which is the pro- 
— terminal of the new Transatlantic line of steamers, which 

as for many years been projected to run between Montauk Point 
and Milford Haven. The Wabash Railroad will build a connecting 
link from its new Chicago and Detroit line at Butter to its main 
line at Fort Wayne, Ind. The Baltimore and Ohio is carrying on 
considerable double track and improvement work. In Canada a 
number of minor works and extensions are under way. The Ottawa 
and Gatineau Valley Railroad is being pushed steadily on, and has 
forty-five miles in operation, ten miles under construction, and 
thirty miles more surveyed ; the Montreal and Western is also to 
be extended ; the Parry Sound Colenisation Railroad will be com- 
pleted to Eganville by October ; the Canadian Pacific Railroad is 
building its Slocan and Naksup line, which will afford facilities for 
all the mines in the Slocan district. 

Compound locomotives for elevated railways. — The South Side 
Elevated Railroad of Chicago has been using Baldwin four-cylinder 
tank compound engines exclusively ever since its opening, and the 
new Lake-street Elevated Railroad of Chicago has all its loco- 
motives on the two-cylinder compound system. The engines have 
four coupled driving wheels under the boiler, and a four-wheel 
truck or bogie under the tank, and bunker behind the cab. All 
axles and rods are of steel, the frames of hammered iron, wheel 
centres of cast iron, and tires of steel. Steam is admitted auto- 
matically to the low-pressure cylinder at starting, and continues 
until the pressure in the receiver reaches the point where it will 
give the low-pressure cylinder its proportion of the work; but the 
engine can be operated as a simple engine as long as desired. The 
leading dimensions are as follows :— 

Cylinders 13in. x 18in. and 


oe 2lin. x 18in. 
Driving wheels .. 


3ft. Sin. 


OO eee eee 2ft. 4in. 
Weight on drivers .. .. .. 43,000 Ib. 
Weight on truck on 17,000 Ib. 
Weight, total .. .. 60,000 Lb. 
Driving wheel base .. Sft. 

Truck wheel base .. 4ft. Sin. 
Total wheel base .. 16ft. lin. 
Boiler diameter .. 8ft. Sin. 
Boiler pressure .. .. .. .. 180 Ib. 
Tubes (number, 188), diameter ljin. 
DE cs ks oe oe s- 2s eo ok 
tas bk a6 66 oe Oh 4ft. 10in. x 3ft. 63in. 
Length overall .. .. .. . .. o- 28%. Min. 


Chesapeake and Ohio Railway.—For the year ending June 30th, 
1893, this road operated 11924 miles, with gross earnings of 
10,336,810 dols., and operating and maintenance expenses of 
7,132,760 dols., or 69 per cent., leaving 3,204,050 dots. as net 
receipts, and 423,760 dols. surplus over all charges. The number 
of passengers hauled one mile was 118,505,564, against 97,053,449 
in the previous year, and the number of tons of freight hauled one 
mile was 1,479,487,919, against 1,359,657,261 tons, but the cost of 
conducting transportation was only 3,034,819 dols., against 
3,046,016 dols. for the previous year. The average number of 
passengers per train-mile increased from thirty-seven to forty-four, 
and the earnings of passenger trains—including income from mail 
and express—increased from 92 c. to 1 dol. per mile. The average 
weight of freight trains increased from 259 to 283 tons, and, while 
the rate per ton per mile decreased from 5°36 to 5°11 mills., the 
average earnings per mile run by freight trains increased from 
1°38 dols. to 1°44 dols. The average amount of receipts per mile 
per passenger decreased from 2°21 c. to 1°98,4, c., owing to the 
special rates made for trips to the Veterans’ Assembly and to the 
Presidential Inauguration at Washington. The reduction in 
average freight rates is due to the lower rates on coal, owing to 
competition, but on freight other than coal the average rate 
increased from 6°30 mills. to 6°42 mills. per ton per mile. Special 
expenditures were as follows:—Four locomotives and 310 cars, 
176,240 dols.; water tanks, 6219 dols.; new stations, 15,473°16 dols.; 
sixteen signal towers, 7825 dols.; bridges and viaducts, 35,131 dols. ; 
filling trestles, 37,581 dols. 

Standard rail sections.—The committee of the American Society 
of Civil Engineers, which has for some years been working on the 
subject of rail sections, has now presented its first report, with a 
set of sections which it considers to embody the best practice. 
The committee is strongly opposed to the round radius of the top 
corners of the head, which the men in charge of rolling stock like 
so much, because investigation has proved that cars whose axles 
and truck frames are true and not out of square do not wear their 
flanges on the sharp-cornered rails, as had been claimed by the car 
builders. A vertical head with fairly sharp upper corners is con- 
sidered as decidedly preferable to heads wider at bottom than at 
top, and having very round corners. Dimensions, which are 
common to all the sections presented—varying by 5lb. from 40 1b. 
to 100 lb. per yard—are as follows :— 


Radius of head.. .. 12in. 
» of top corners . yrin. 
of bottom corners yin. 

of fillets - jin. 
of sidesof web .. .. 12in. 
of corners of flange .. sin. 


Fishing angles.. .. .. .. 13 degrees. 
Percentage of metal in head 42 per cent. 
id oe web Oe ee ae ek = 
ee ” flange po ae BS Seah See! * 
The base isin each case equal to the height, being Sin. for the 
80 lb. section, and the width of head is increased steadily from 
lfin. for 40 Ib. rails to 2in. for 100 1b. rails. The sections have a 
very good appearance, and the shallowness of head has been 
purposely adopted, with the view of obtaining thorough rolling of 
the metal and consequent durability and hardness for wear. Rails 
of 801b. per yard are used by a number of railways, 85 lb., 90 1b., 
and 95 lb. rails are also in use, and four roads have 100 Ib. rails in 
service. 

Reservoir dams.—A masonry dam of curved plan is being built 
near Butte, Mont., to form a reservoir for the Butte City Water 
Company. It is built of large stones with concrete filling, and will 
be 120ft. high and 300ft. long, with a radius of 350ft. for the inner 
face. The material is handled by a rope cableway, the 2}in. 
carrying cables being suspended from towers 892ft. apart, and 
having a carrying capacity of six tons, The cableway spans the 
quarry from which the stone is taken. The hoisting, lowering, 
and traversing are all controlled by the engineman, who is in full 
view of the work, and a horse and snubbing post are used for pulling 
the stone sideways from the chord of the cableway to the curve of 
the dam. Large numbers of these cableways are used for similar 
construction work, and a cableway of 1500ft. span has been ordered 
for an irrigation dam in Arizona. A break occurred recently in 
one of the banks of a waterworks reservoir at Portland, Me., and 
four persons were killed. The reservoir was built in 1889, great 
care being taken with the foundations, as quicksand was met with. 
The banks were of earth, 45ft. high, 12ft. wide at the top, and with 





slopes of 14 to 1. They rested on hard clay, gravel, and sand, and 
the inner part was of puddle, faced with clay, broken stone, and 
granite block paving, while the outer part was of rolled gravel and 
clay, with sodded slopes. The reservoir was of irregular shape, 
approximately square, with the overflow pipe carried through one 
of the rounded corners, and the capacity was 17,000,000 gallons. 
The overflow pipe was well packed with concrete, but it is supposed 
that the wed between the puddle and the concrete had been 
broken by the frost, and that water had been gradually finding its 
way along the edge of the concrete. It is also said that the slopes 
were too steep and the top too wide foran earthbank for hydraulic 
purposes, 
P Niagara electric power plant.—At the recent Electrical Congress in 
Chicago, some particulars were given of the electric plant for trans- 
mitting the power developed » é the Niagara Falls. The water 
power canal commences a mile above the falls, and has branches to 
factories and to the power house for electrical distribution. The 
water falls through penstocks 140ft. deep, at the bottom of which 
are turbines with vertical shafts. All discharge water goes into a 
large tunnel opening below the falls. The revolving field-magnets 
of the dynamo are directly on the same vertical shafts. The arma- 
tures of the dynamos are stationary, and are wound so as to give 
directly a pressure of 20,000 volts, thus dispensing with trans- 
formers at the generating station. At the receiving stations the 
pressure will be lowered by transformers to a safe pressure to 
handle. The same pressure on the mains will be used for distri- 
bution to points near and at a distance, in order to avoid complexity 
of wiring and to save copper. The wires will be carried partly on 
poles and partly in subways. The aim is ultimately to supply 
»ower not only to factories in the vicinity of the falls, but to 
uffalo, Rochester, Utica, Syracuse, and Albany, and perhaps also 
to supply power to propel the boats on the Erie and other canals 
in New York State. rof. Forbes thought that 3000 dols. could 
be saved on each dynamo by building them without transformers, 
but Prof. Rowland thought that such construction would rather 
lead to loss by frequent breakdowns. Dr. Bell had something to 
say on the subject of transformers and commutators. He thought 
the utilisation of electricity for towing on the Erie Canal was not 
so near as might be. The overhead line would be difficult to keep 
up, and the conduit was commercially impossible. We must 
employ overhead bare wires. No insulation that could be put on 
would stand high voltage. In theory the conduit was all right, 
but commercially its cost prohibited it. As regards the distance 
over which power could be transmitted, he did not think anyone 
would care to set the limit. A distance of fifty miles and under 
was enough to keep all busy for the next decade. If only coal was 
cheap enough, power could be transmitted any distance. It was 
thus more of a commercial than an electrical problem. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE amalgamation of the Midland and Northern iron trade 
sliding scale is once again occupying attention. The adjourned 
meeting of the Northern Board, on the 16th prox., is awaited with 
great interest. It appears advisable to the Midland Board to re- 
consider the question of amalgamation, and the latter body have 
expressed their willingness to again confer on the subject with the 
Northern Board. Whether or not, however, anything will be done 
is a doubtful matter, for the objections which prevented the two 
districts from coming to terms—on the occasion when the matter 
was first discussed—are still in force. On the other hand, it is 
possible that, with a little trouble, a basis of amalgamated opera- 
tions could be formed which would satisfy both parts of the 
kingdom. 

The iron and steel vendors continue firm, and are supported by 
the strength also of the Scotch and North of England markets. 
Although the partial resumption of work by the winers has 
increased the output of this district, yet the supply is still well 
within the demand which is expressed from all parts of the 
kingdom. Consequently there is more picking and choosing of 
orders by local iron and steel manufacturers than has been the 
case for a long while past. The blast furnaces and collieries of the 
Lilleshall Iron and Steel Company, Shropshire, have been restarted 
this week. The furnaces had been damped down, and the com- 
pany threatened that unless the men came back they would blow 
out the furnaces altogether, and not relight them until after 
Christmas. The men had not received notice of reduction, 
but struck work in support of the Federation. Some fairly 
good orders have been received from Canada and _ Russia 
for best charcoal iron. Knight and Crowther, of Kidder- 
minster, quote as follows for their cold-rolled and _ close- 
annealed sheet iron for singles up to 20 gauge:—Vale, 
9s. 6d. per cwt.; C. special, 10s., 8. (B.) is L. and C. (B.B.), 12s.; 
M. (B.B.B.), 13s. 6d.;8.V. (semi-charcoal), 14s, 6d.; charcoal, 

is. 6d.; best charcoal, 17s.; extra best charcoal, 18s. Their 
F.S.S. steel is 10s. ; best Siemens Martin, No. 1, 10s.; No. 2, 11s.; 
best homoid steel, 13s. Lagging sheets B. they quote at 1ls.; and 
B.B., 12s. Fender sheets are 9s. 6d.; and tray sheets to 30¢., 
10s. 6d. Their cold rolled and close annealed galvanised sheets 
for working-up purposes range from 15s. 6d. to 20s. per cwt, for 
20 gauge, according to quality. There is a moderate demand 
for annealed tin sheets, which are quoted for singles to 20 gauge 
at 25s. for best coke, 27s. for best charcoal, and 29s. for extra best. 
Cotton can-tinned sheets to 39 x 36 x 24g. are 16s, 6d. per cwt., 
and 39 x 36 x 26 g., 17s. 6d. Tin-plates are quoted only to 
specifications. There is a fair call for patent conted sheets at from 
12s. 6d. for C.C. lead, up to 18s. for charcoal terne. The fore- 
going quotations are at producers’ works, packed in bundles ; 
terms, cash monthly, less 24 per cent. Other iron and steel prices 
remain as quoted last week. There is a good demand both for 
iron and steel, and also for pig iron, at rates well maintained at 
the level of last letter. 

Staffordshire fuel continues in heavy demand from all parts of 
the kingdom. Earl Dudley’s forge coal has in some cases been sold 
at 15s. at pits to merchants, or an advance of nearly 7s. since the 
strike began. Slack, which at one time could be purchased for 
2s. 6d. a ton, now realises 8s., and for some descriptions as much 
as 10s. is being obtained. Birmingham merchants are contracting 
for Durham coal for the Eastern and Southern counties, and 
several thousand tons have been consigned to Stockport for the 
Manchester, Sheffield, and Lincolnshire Railway. Derbyshire 
coalowners have this week refused to enter into contracts for 
manufacturing coal at under 20s, at the pits, or a total advance of 
12s, 

What are believed to be the largest coils of wrought iron tubes 
ever made in this country have lately been produced by Messrs. 
Lloyd and Lloyd, of Birmingham. The order was for twenty coils, 
each of which measures 33ft. long, by 5ft. high, and contains about 
1500ft. of tube in one continuous length, without joints. They 
have been delivered at Hebburn, near Newcastle-on-Tyne, for the 
steamer Perthshire, which Messrs. Hawthorn, Leslie, and Co. are 
now building, and which, it may be mentioned by the way, is to be 
fitted with powerful modern refrigerating plant by the Linde 
British Refrigeration Company, of London. Messrs. Davey, 
Paxman, and Co. have the machinery in hand. Thecoilsare made 
from the best quality of wrought iron tubes, and before leaving the 
works they were tested to a very high pressure. The railway 
company had to provide special trucks to enable them to pass 
through the tunnels, and they also sent an inspector through with 
the train to insure safe delivery. The coils formed, indeed, quite a 
train load by themselves. A similar plant is in course of manufac- 
ture, and is shortly to be delivered, for a sister ship which also is 
now being built at Hebburn. 

The Japanese order for bridgework, alluded to in a recent issue 
as having been received by Messrs. Braithwaite and Kirk from the 
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Imperial Railways, was not, it now appears, for the State lines, but 
for the Sobu Tetsudo Kwdishia Railway, It may be mentioned 
that the sole agents for the Imperial Railways of Japan in 
England are Messrs. Malcolm, Brunker, and Co., 22, St. Mary Axe 
London, E.C. = 

Several firms in the metallic bedstead and brassfounding jn. 
dustries of Birmingham and district have been obliged to Close 
their factories owing to the stoppage of contracts with Warwick. 
shire and Derbyshire collieries, and the inability to obtain supplies 
from local merchants except at ruinous rates, ; 

The advisability of farmers buying agricultural engines with 
specially large fire-boxes, in order to be able to burn any kind of 
fuel, is seen in the experience of some of the farmers in the marshes 
and fen districts of South Lincolnshire. Several sets of thrashing 
machinery have, it is stated, ceased thrashing through lack of 
supply of fuel at reasonable prices. Nor is it to be wondered at 
that farmers will rather cease operations than pay £2 per ton for 
fuel for thrashing corn which realises only 26s, per quarter. 

Local mining engineers have been discussing the merits of the 
Sax-Sussman portable electric Jamp since last issue. Recently 
patented by the gentleman of that name, this lamp has been the 
subject of a paper read by Mr. Doubleday before the North Staf. 
fordshire Mining Institute. Its advantages were summed uy as 
follow :—The lamp is only 2fin. square and 8in. high. It gives a 
steady, clear light, of a power far superior—so it is claimed—to the 
best modern safety oil lamp, and wil burn for sixteen hours. The 
cost to users is stated to be the same as the present lamps now cost 
for oil. The lamp contains no liquid which can leak out and 
destroy the connections. It is, indeed, practically dry. It is 
described as ‘‘an absolute safeguard against all possibility of gas 
explosion.” A lamp was lighted at the meeting, and some of the 
speakers described it as the best they had seen. It will burn in 
a wet shaft or even in a bucket of water. 

The railways serving this district are being affected variously by 
the strike. The Great Western has almost a monopoly of the pits 
at work under the sliding scale of the South Staffordshire and East 
Worcestershire Coal Trade Wages Board, and which employ about 
10,000 men, including those at the collieries of the Earl of Dudley, 
and of the Sandwell Park Colliery Company. The Great 
Western Company is being pressed by letter and telegram 
from all parts of the country to send forward the coal, and 
although every effort is being made, it is yet impossible to avoid 
some delay. This line is borrowing the daily use of some 400 
trucks from the Midland, these being equal to the 
conveyance of about 3000 tons of coal. The London and North- 
Western Company is not doing so well. It has eight wharves 
in and near Birmingham, where coal arrives to the order of local 
merchants, but there is only little coal at present at any of these, 
The Hamstead Colliery, which is at work under the Board, is, 
however, sending, vid the London and North-Western, a very 
heavy tonnage of coal daily to various parts of the kingdom, and 
now that the Pelsall men have gone in, this line will have more 
work. The London and North-Western Railway Company is 
hoping that work may soon be resumed on Cannock Chase. Before 
the strike as many as eighty or ninety trains left the Chase district 
every night, each train averaging twenty trucks, carrying about 
eight tons each. But for eight weeks there has hardly been a 
single train-load. During last month the London and North 
Western Company conveyed from the Chase district and from 
various parts of Warwickshire about 500,000 tons of coal, or a 
decrease of 145,000 tons on the year. The Midland Railway 
generally carries a considerable quantity of coal from the Pelsall 
district, but it is some weeks now since it moved a train from 
there. Arrangements have, however, been made to recommencea 
service of coal trains we i, Mi oe Ca 

Considerable intere-t is being taken among the manufacturers, 
and business men generally of Staffordshire, in the announcement 
as to negotiations for the transfer of the North Staffordshire Rail- 
way to other hands. The current statement is, that a few 
days ago the North Staffordshire Railway Board had under con- 
sideration an offer from the London and North-Western Railway 
Company to take over the former system. Pending the issue of 
negotiations, operations on the Ashbourne and Caxton branch of 
the London and North-Western line are suspended. It is also 
believed that Mr. D. D. Phillips, the manager of the North Stafford- 
shire system, will be requested to take the management of a branch 
of the amalgamated lines known as the Pottery Division. 


ing 





NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The conference of representatives of both sides 
which has been asked for by the Executive of the Miners’ Federa- 
tion, warrants the sinhenel expectation that some settlement of 
the dispute in the coal trade is not now far distant. Most of the 
leading officials of the Miners’ Federation are now really anxious 
that some means should be found for bringing the disastrous 
struggle to an end, and although the Coalowners’ Committee, con- 
sidering that their proposal for arbitration has been soemphatically 
rejected, and that the miners’ representatives have so repeatedly 
stated that they will accept no reduction whatever in wages, feel 
that they are in no position to make any further proposal, the 
more intelligent and broad-minded of the representatives of the 
miners are earnestly desirous that the whole situation should now 
be discussed without any stipulation on either side, and there is a 
disposition for compromise which has hitherto been absent, that is 
the most hopeful sign since the stoppage commenced, 

There was about the usual average attendance on the Manchester 
Iron Exchange on Tuesday, but on all sides reports as to business 
were again most unsatisfactory. Little or nothing of any weight 
was being put through, buying for the most part still dragging on 
in the merest hand-to-mouth fashion, until there is some settlement 
of the coal dispute. With regard to pig iron, consumers buy 
simply in very small lots just to keep them going, and prices are 
about stationary at late rates. Lancashire makers, having damped 
down their furnaces, are simply supplying very small parcels of 
foundry, such as 10-ton lots, out of stock, and they are getting 
46s., less 2}, on these, delivered Manchester. Quotations for 
district brands remain practically the same as last given, Lincoln- 
shire averaging from 40s. 6d. for forge, to 41s. 6d. and 42s. for 
foundry, and Derbyshire 48s. 6d. to 49s. for foundry, net cash, 
delivered Manchester, with, however, no great weight of business 
being transacted. In outside brands offering here, there is if any- 
thing rather more firmness in Scotch iron, and some moderate 
inquiries have been coming forward, but no really quotable advance 
has been put upon prices, 46s. to 46s. 6d. for Eglinton, and 47s. to 
47s, 6d. for Glengarnock, delivered at the Lancashire ports, being 
the average prices obtainable. Middlesbrough iron does not more 
than maintain recent prices, and good named foundry brands can 
be readily bought at 44s, 4d., with ordinary brands averaging 
43s. 10d. net cash, for delivery equal to Manchester. 

Business in manufactured iron remains altogether disorganised, 
as local makers are still completely out of the market, except that 
in one or two instances they are either delivering out of stock or 
keeping a mill or two running on exceptional work at special prices. 
There are no quotations at all for prompt delivery, but for 
deliveries to commence after the settlement of the coal trade 
dispute, orders for bars are being booked at about £5 10s. to 
£5 12s, 6d., delivered in the Manchester district. North Stafford- 
shire makers, who are again in the market, are quoting 
£5 12s, 6d. to £5 15s. per ton for bars, delivered here, but, as a 
rule, they appear to be so pressed with specifications that they are 
scarcely in the position to execute orders with anything like 
promptitude. 

In the steel trade business remains extremely quiet throughout. 
For hematites no change can be reported, either in price or the 
weight of business peng which continues very small, and 54s., 
less 24, is still the general quotation for good foundry qualities, 
delivered in the Macchester district. As regards steel billets, there 
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are no quotations whatever from local makers, whose works are 
closed, and the average price for steel boiler plates delivered in 
this district remains about £6 10s, per ton. shes 

No material change can be reported as regards the condition of 
the engineering trades in the district. It is only in very excep- 
tional cases that establishments are more than moderately sup- 

lied with work; whilst as a rule they are very seriously hampered 
with regard to supplies of fuel, and as the stocks which had been 
taken in are now in most cases run out, many of them are only 
kept partially going with the present high priced fuel. _ 

essrs. James Spencer and Co., of Hollinwood, have just now on 
hand a considerable quantity of work for the IndianState Railways. 
This includes a number of machine tools of special design, amongst 
them being several wheel lathes for boring, bossing, and wheel- 
turning, and for boring the tires and turning the wheels when 
keyed in position on the axles, all by the one machine, They have 
also on hand several drilling, slotting, and planing machines, and 
lathes of special design, and amongst them is a radial drilling 
machine, double-geared, to drill holes at any radius from Ift. 6in. 
to 4ft. from the centre of the pillar, and fitted with a spindle 2in, 
diameter, and variable self-acting feed through a range of 12in. 
The arm will swing in a complete circle, and is arranged to rise 
and fall on the pillar by hand or power through a range of 10in. 
The machine is fitted with a box table measuring 4ft. 10in, long, by 
oft. 6in. wide, and 2ft. Gin. deep, planed on the top and both sides, 
and with planed T slots for fixing work to. The machine is also 
fitted with reversing gear for tapping by means of Jever and clutch 
motion, and the spindle is balanced and fitted with releasing 
motion for getting the spindle to or from its work quickly, The 
driving apparatus is self-contained, with the machine the strap- 
shifting motion being worked by a lever, conveniently placed in 
front of the box table. The firm has also just completed fora 
local machine works a new tool specially designed throughout for 
boring, turning, and shaping connecting-rod brasses all at the one 
setting. This machine is constructed to do the ordinary turning, 
and also to turn the brasses that are half-round and half-square, 
an operation which has previously been done by hand, but which, 
by means of this machine, can now be done not only more accu- 
rately, but in less than half the time ordinarily required. 

An exceptionally powerful hammer, which forms part of a large 
order for Rosia, has just been completed by Messrs. B. and 8. 
Massey, of Openshaw, near Manchester. In this hammer, which 
is of the girder form, with slides, the weight of the falling parts is 
two tons, and the hammer throughout is of ae strong 
construction, whilst allowing plenty of working room underneath 
the framing, which consists of a wrought iron girder with @ span 
of 13ft., supported upon two cast iron pillars, 64ft. high. The 
diameter of the cylinder is 18in., and the maximum stroke 4bin., 
and the hammer, which is arranged to work either double or 
single-acting, is fitted with hand-worked valve gear, with the 
levers placed in a convenient position for operation by the 
workman. 2 

One or two improvements in horizontal steam engines have been 
recently patented by Messrs, T. and R. Lees, engineers, of 
Hollinwood, near Manchester. One of these is fitted with a patent 
automatic expansion apparatus, which regulates the Corliss valve 
action with precision, and cuts off the supply of steam at each 
stroke according to the varying load, thus etfecting the greatest 
possible uniformity of speed and economy in the consumption of 
steam. A special feature of the engine throughout is also its 
extreme simplicity ; the gear proper consists only of five short and 
compact levers, which have a short travel and broad working 
surface, and the governor, which is of their patent high-speed 
type, is self-acting from the crank shaft, right on to the cut-off 
valve, dispensing altogether with rods and belts, and it is claimed 
that it is impossible for the engine to run away. 

For the limited supply of fuel offering in the market there has 
been necessarily a pressure of inquiry, but the actual weight of 
business doing is by no means large, and in view of some settle- 
ment of the dispute resulting from the joint conference of repre- 
sentatives of the coalowners and the Miners’ Federation, buyers 
are holding back from purchasing more than just sufficient to keep 
them going. The quantity of Lancashire coal now remaining in 
stock is extremely small, and for this more or less ‘‘ fancy ” prices 
have been quoted. In the Manchester district, where the stock, 
which consists almost exclusively of house coal, is held practically 
by one firm, prices during the week have been advanced 3s. 4d. per 
ton, and at pits and wharves 20s. is now the all-round quoted 
figure. In the West Lancashire districts, colliery proprietors have 
been asking 17s. 6d. to 20s. for coal, and from 14s, to 15s. for 
engine fuel at the pit mouth. The top figures are, however, only 
being got upon sales for house-fire requirements, for which there 
has been an increased demand, For general manufacturing 
requirements buyers are only in exceptional cases paying the 
high prices which the Lancashire colliery pe = peers have been 
asking, as there is a fairly large quantity of coal coming in from 
Durham and North Staftordshire, which is being delivered at 
stations in this neighbourhood at 16s. to 18s. per ton ; but deliveries 
have been uncertain, owing to the blockage of empty wagons at 
the collieries in the above districts, causing considerable delay in 
sending coal away. In the shipping trade supplies are now being 
almost entirely obtained from South Wales and Scotland, steam 
coal being delivered at Garston or Liverpool at about 14s. 6d. to 
lis. 6d. per ton, which is very much under prices that have been 
asked by Lancashire collieries. 

Burrow.—The hematite trade remains in a very quiet and de- 
pressed condition. No improvement has teen established during 
the week, The demand from all sources is very greatly restricted, 
and there is no probability of any improvement being effected so 
long as the coal strike exercises as at present such a deterrent 
influence on business. A very small local demand is now being 
made for Bessemer qualities of iron, and the demand from other 
sources is smaller than it has been for years. In forge and foundry 
iron nothing is doing. Prices are easy at 50s. per ton for warrant 
iron, sellers net cash, and 44s, 104d. buyers. Makers ask 45s. to 
46s. per ton for Bessemer Mixed Nos, net f.o.b. 

Iron ore is very dull, and sales are small. Prices are easy at 
8s. 6d. to 9s., net at mines, for native qualities. There is no 
Spanish ore coming into local ports at present. 

In the steel trade the business doing is exceedingly limited. 
Orders for steel rails are very few, and only a limited number of 
specifications are on the market. Prices are unchanged for heavy 
sections at £3 15s, net, f.o.b. In tin-plate bars the business is 
quiet, and is likely to remain so until the McKinley tariff is 
repealed. Prices are at £3 17s. 6d. Nothing is being done in 
steel plates or angles, but orders have been booked for some 
channel sections. Steel castings for shipbuilding purposes are in 
fairly good demand. Billets are quiet, but a little business is 
doing. Hoops are in small request. In other branches of the 
steel trade nothing is doing. 

Shipbuilders om engineers are expectin, 
keels are going down at the yard of the 
Armaments Company, Barrow. 

An addition is being made to the petroleum storage at Barrow 
by the building of new tanks for the Kerosene Company. 

Coal and coke are in small delivery, and prices are still increasing. 

Shipping is very quiet, and freights are not only very few, but 
at low and unremunerative rates, 


new work. Two new 
aval Construction and 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE War-office are inviting tenders for a large quantity of tools 
for the use of masons, carpenters, valiers, and other workmen. 


Specimens are on view at the Cutlers’ Hall, Sheffield, antil the 
22nd inst. 


Stocks of coal are now exhausted at most of the collieries in the 
Barnsley district, In one or two instances fair quantities are still 





left, but the colliery owners have stopped filling for the present, so 
that complete stagnation pervades the whole district. Where 
household coal is procurable at all it is readily sold at 24s. per ton. 
This represents an advance of 10s. per ton during the strike, and 
before the end of this week it is pretty certain that another 2s. 6d. 
per ton may be asked for and obtained. In the West Yorkshire 
district there appears to be more coal available, mainly owing to 
the rapidly attenuating volume of general trade, the prohibitive 
rices quoted, and the large quantities of coal which are now 
ing sent into the district from Durham and the North. A con- 
signment of close upon 1000 tons of Durham coal came into 
Sheffield for a single firm last weel:. Cumberland coal is being 
offered at 22s. 6d. per ton, and boiler slack at from 17s, 6d. to 
18s. 9d. per ton. Durham quotations for engine fuel vary from 
15s. to 22s, 6d. per ton. 

We have now arrived at the most acute stage of the prolonged 
strike. In spite of extreme economy exercised in every depart- 
ment, and the limitation of work to urgent orders, stocks are now 
being exhausted, and as the manufacturers cannot produce at a 
neues and pay the long prices at present asked for fuel, they are 
orced to close their works, and add their men to the host of 
unemployed. Several firms report that they have sufficient orders 
in hand to give five to six days’ work a week, but owing to the 
lack of fuel they cannot give more than one-fourth. It is to be 
feared also that not a little of the trade which is now leaving 
Sheffield for other districts will not return, as once business has 
drifted out of its ordinary channels it is very hard to win it back. 

Meanwhile, Durham and the Nerth are prospering in proportion 
to Yorkshire's adversity. Most of the works and furnaces usually 
supplied from South Yorkshire are using Durham fuel. Nor is this 
all, Very little steam coal remains in the Yorkshire district, and 
the coalowners of the North are now supplying the Humber ports, 
where, under ordinary circumstances, foreign vessels would be 
loaded with Yorkshire hard. The large tonnage usually sent by 
rail to London has entirely disappeared, and Durham coal forwarded 
by sea to the capital is actually re-transported by rail from London 
to the midland counties. Writing from an experience of twenty- 
five years of the South Yorkshire coal trade, it is impossible to 
recall any time when the stoppage was so complete and far-reaching. 

While every day the large establishments are lessening the 
number of their workpeople, the pressure is felt with equal intensity 
in the lighter industries. A number of departments running at a 
loss have increased greatly during the last ten days, owing to the 
upward rush of fuel quotations. Many firms finding it impossible 
to continue ata profit, or even to pay their expenses, have stopped 
work, and their men are now walking the streets. In the cutlery 
trade business was generally quiet. The spring-knife cutlers do 
not make more than a couple of days a week. Trade was better in 
the table-knife branch, and had it not been for this unfortunate 
rupture in the coalfield, the workmen engaged in this important 
department would have been well employed right up to the winter. 
Our leading firms of cutlery manufacturers are in expectation of a 
revival of business next year, and have consequently shown a 
desire to keep their workmen about them. It was pretty certain 
that the United States markets would produce extensive orders, 
as owing to the uncertainty about their tariffs, stocks of the higher 
grades of Sheffield cutlery had been worked down to the bone. On 
the Tariff Question being settled there is not the slightest doubt 
that something like a ‘‘ boom” would set in from the States. A 
a deal more was doing in the Australian market, and the out- 
ook was promising when this unhappy strike clouded everything. 
It is, perhaps, just as well that the silver and plated trades should 
remain quiet when there is no hope for the moment of getting fuel 
to run the machinery. File manufacturers as well as makers of 
edge tools and similar goods also report quiet business, and there 
seems exceedingly little prospect of the injury done by the 
stoppage of coal supplies being remedied this side of Christmas. 

consignment of Belgian coal has been brought into Sheffield, 
but the quality was found too soft to be of much service here. 

The discussion in Parliament on Tuesday night, on the order 
given to a French firm for armour-piercing projectiles, in preference 
to sending up to Sheffield, has excited a good deal of interest here. 
It is contended in Sheffield that the local manufacturers are un- 
fairly handicapped by the conditions under which French makers 
work. France retains all orders for her own people, who are thus 
able to ‘‘cut” prices for English firms, and thus undersell. 
Besides, they pay lower wages. The feeling here is, that British 
war orders should not be made a mere matter of price ; that 
Sheffield manufacturers have spent very large sums of money in 
laying down costly plant for the production of war material, and 
that in the event of war, foreign supplies could not be depended 
upon. At the same time, unless home firms are encouraged by 
orders to keep their plant efficient and retain skilled workmen, 
they will certainly give up the work, and then, with the foreign 
supplies also cut off, the Government would be utterly unable to 
secure what they wanted in time of need. 

Messrs. John Brown and Co., Atlas Steel and Ironworks, have 
received intimation that they have obtained the only award at the 
Chicago Exhibition for armour plates. The company, it will be 
remembered, sent a very elaborate exhibit, showing the gradual 
improvements in ships’ coating from the original rolled iron plates 
to thore of the compound type on the “ Ellis” system, as well as 
all-steel, and the most recent adaptations for making the stee} 
more impenetrable to projectiles. e company have also been 
informed that they have been given awards for their Serves steel 
boiler tubes, Purves flues with boiler front, and for a marine shaft 
electrically coated with copper. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH trade is better in this district than it was at any time 
during the first half of the year, and though in the steel and manu- 
factured iron industries there is even some improvement on last 
week, still business must be described as dull, and in the pig iron 
branch is not nearly so active as we expect to find it at this season 
of the year, when there is usually an active demand for iron for 
autumn shipment. It was thought that the stoppage of so many 
works in other parts of the country owing to the strikes would have 
led to a very brisk trade in the North and substantial advances in 
prices, but it has had no such influence; on the contrary, the 
strikes have operated detrimentally to the interests of the trade 
of this district, in that it has caused the almost entire sus- 
pension of the demand from South Yorkshire for East 
Coast hematite iron, where 10,000 tons per week used to he 
sent. Further, continental consumers and merchants are 
delaying their buying of iron for autumn delivery, for they 
appear to believe that though the occurrence of the strikes has 
not led to any advances in prices of iron, the settlement of the 
troubles in the coal trade will be followed by easier rates. Makers 
of Cleveland iron are keeping their quotations for prompt f.o.b. 
deliveries of No. 3 G.M.B. generally at 35s. 6d., none are below it ; 
but several firms are above even 36s., and they get this. It is 
reported that 35s. 44d. has been accepted, but it is by merchants 
who can only supply small quantities. Some orders have been 
booked for No, 3 for delivery over next quarter at 35s. 6d., and in 
two or three cases 35s. 3d. has not been refused ; and generally 
producers are not averse to accepting for October, Novem- 

r, and December delivery the same prices as they ask for 
prompt delivery, as some of them are getting anxious. The 
quotation for Cleveland warrants has been about 35s. 44d., 
cash; but was weaker on Wednesday, the closing figure 
being 35s. 24d. There is next to no business in them ; in fact, 
speculators hold severely aloof, as the fluctuations in prices are 
within such narrow limits that it would not pay to operate. The 
state of the stocks in the public warrant stores is rather better, for 
last month there was a rapid increase, whereas this month little 
increase is shown. On Wednesday evening Connal’s held 88,621 
tons, or only 327 tons increase this month. No, 1 Cleveland g.mib, 





varies between 37s, 6d. and 40s.; No. 4 foundry, 33s. 9d.—a little 
easier than last week—and grey forge, 33s. East Coast hematite 
is stiff at 43s, 6d. per ton for mixed numbers, and consuniption is 
better locally, as Messrs. Bolckow, Vaughan, and Co. have this 
week re-opened their plate mills at Eston, which have been idle for 
along time. More hematite is being sent to Scotland and the 
Continent, so that the temporary stoppage of the Sheffield demand 
is not much felt. Spanish Rubio ore is cheaper, 12s. per ton 
delivered, but coke is becoming dearer, 13s. per ton at the ovens 
being quoted, and even obtained. 

The ratchet drill dispute at the Cleveland ironstone mines, to 
which I have previously referred, promises to cause more trouble 
than was anticipated. It has led to the stoppage, or partial 
stoppage, of some of the mines, and will necessitate the blowing 
out of several of the Cleveland furnaces ; indeed, notices have this 
week been given at some for the men to terminate their engage- 
ments. The miners have expressed their determination that firms 
who have been drawing their ore from the mines where the 
ratchet drill bas been in use shall not be furnished with stone from 
any of the otber pits which are kept at work, the men at these pits 
pledging themselves that they will not send out any more stone 
than usual, and thus they bave no alternative but to damp down or 
blow out their furnaces, which is rather hard lines, especially for 
the men, who, as in the Durham dispute, have nothing to gain 
from the fight of the miners, who steadfastly refuse a settlement 
by arbitration. It is unfortunate for the blast furnace proprietors, 
who have to stop just when an extra active period may be 
looked for. 

The steel trade is improving, more especially in the plate depart- 
ments, where all the works are again in operation, Messrs. Bolckow, 
Vaughan, and Co. having this week, as is stated above, reopened 
their plate mills at Eston. For ordinary steel-ship plates £5 5s., 
less 24 per cent. f.o.t., is now quoted. Heavy rails are at 
£3 17s. 6d. net at works, 

Somewhat more business is done in the finished iron trade, but 
prices are unchanged from last week. Relative to the notice 
which the employers gave in June for a termination of the wages 
sliding scale at September 30th, and their subsequent offer to 
agree to a renewal of the scale, subject to their being allowed an 
opportunity to revise the wages of some of the higher-paid classes 
of men, such as rollers, shearers, heaters, &c., a conference of the 
employers and the representatives of the men was held on 
Monday, but the latter did not see their way to give a definite 
answer, and the meeting was adjourned for three weeks, the 
operative representatives in the meantime to consult with the mgn 
whetber the scale shall be renewed on these terms, and whether 
also they will entertain an offer from Staffordshire to have a joint 
scale to regulate the wages in the two districts, which would mean 
practically in the manufactured iron trade of Great Britain, 
except South Wales. Such a proposal has been made by Stafford- 
shire more than once before, but it did not find favour in the sight 
of the Northern ironworkers. 

The shipbuilding industry in this district continues to show 
improvement, and a fairly satisfactory amount of new work is being 
booked, which leads to the opinion that the winter will after all 
not be such a bad season at the shipyards as was at one time antici- 
pated. The number of unemployed vessels in our river gets smaller 
and smaller, but, nevertheless, is larger than we expect to see it in 
September. Freights, however, are still too low to allow of some of 
the older vessels being worked at a profit, and it is such eraft that 
are still idle. On the Tyne there are still 45 vessels of an aggre- 
gate of 47,000 tons yet laid up. Most of the yards which were 
laid off in the early part of the year are again at work, and ina 
few days operations will be resumed at the extensive yard of the 
Scotswood Shipbuilding Company, on the Tyne, when a large 
passenger vessel for the River Plate trade will be put in hand. One 
of the six Atlantic liners ordered by the Chesapeake and Ohio 
Steamship Company from Messrs. Furness, Withy, and Co., at 
Hartlepool, has just been launched. She is named the Chicka- 
hominy, and her engines will be fitted by the Central Marine 
Engineering Company, West Hartlepool. In this vessel the whole 
of the main framing is of strong sectional material, so that the 
top sides are as strong as any other portion. This sectional 
framing is backed up, more especially at the upper deck, by 
extra strong plating; all the sheer-strake plates, stringer plates, 
&c., are increased in width and thickness, so that none of 
the butts of shell plating should come near any gangways, ports, 
or other openings, some very long shell plates have been used. 
These plates are no less than 60ft. long by 4ft. to 4ft. 3in. broad. 
In order to gain strength by dispensing with as many riveted 
joints as possible, the builders have adopted cold flanging, in 
addition to the use of the long plates and sectional material. On 
Saturday last a testimonial was presented on behalf of the 
directors, officials, and workmen, to Mr. Edmund Sharer, on his 
leaving Edwards’ Shipbuilding Company to take the management 
of the Fairfield Shipbuilding and Engineering Works, at Govan, on 
the Clyde. The presentation was made by Mr. Colin Gardner, 
secretary to the Edwards’ Company, and consisted of a cabinet 
containing a solid silver tea and coffee service, with salver suitably 
inscribed. Mr. Sharer, who was trained at Fairfield, has been 
thirteen years engaged in the shipbuilding industry on the Nortt- 
East Coast, 

The directors of Palmers Shipbuilding and Iron Company, in 
their twenty-eighth annual report, state that during the year end- 
ing June 380th the profit was £23,522 19s. 8d., and, with the 
amount brought forward from the previous year, they have 
£29,852 6s. 3d., but after taking out the interest to be paid on pre- 
ference shares, writing off £1500 as depreciation on property in 
** ships afloat,” and £4903 12s. 10d., the entire cost of extensions 
for the year, they are unable to pay any dividend to the ordinary 
shareholders, but carry forward £6006 lls. 5d. to next account. 
The directors remark that the profit shown is very inadequate, con- 
sidering the large amount of capital invested in the company’s 
works and general business, and this they affirm is largely traceable 
in all departments to strikes of workmen, which enhanced 
the cost i production during a period of unprecedentedly low 
selling prices. The company has delivered to the Govern- 
ment H.M. battleship Resolution, and the sister ship Revenge 
will be delivered next month. The company’s ordnance works have 
not been employed during the year, but the works generally are 
moderately well employed, and the prospects as to prices and 
orders are more encouraging. The directors state that the plant 
for the manufacture of steel, which is at present well occupied, is 
probably as complete as any in use, while the shipbuilding and 
engineering departments have continued to prove their capability 
of producing work economically, as well as efficiently. The report 
of the directors of Sir W. G. Armstrong, Mitchell and Co., Elswick 
and Low Walker, will be more satisfactory reading to the share- 
holders, as after deducting depreciation, and adding the balance 
from last year, there remains £215,349 to divide among the share- 
holders, and the ordinary shareholders get 10 percent. for the year 
ending June 30th, of which 25 per cent. has already been paid as 
interim dividend. It is stated that the works at Pozzuoli, in Italy, 
continue to be well employed, and have on hand sufficient orders 
to keep them occupied during the current year. The eleventh 
annual meeting of the company will be held next Thursday, 

Over forty years ago, viz., in 1851, a breakwater was commenced 
at Hartlepool with a view of tranquillising the water at the 
entrance to the harbours at East and West Hartlepool, and the 
completion of the work has this week been announced. the last 
block having been placed in position. The full length of the 
structure is 1400ft., and over £80,000 has been spent upon it, 
but it admirably fulfils the object for which it was projected. Work 
has not gone on continuously during the forty-two years since it 
was started, for during about ten years prior to 1868 operations 
were entirely suspended, and over the whole period scarcely any- 
thing could be + sae during the winter months. The original 
scheme for improving the entrance to the harbours included a 
similar breakwater to the south near Seaton Carew, but doubtless 
this will not be carried out now. 
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The first sod of the new Wear Valley Extension ean which 
is to open up the important lead mining district of Upper Weardale, 
will be cut on October 21st at St. John’s Chapel. The district is 
very rich in minerals, chiefly lead and ironstone, but could not be 
sroperly developed on account of lack of railway communication. 

‘ose interested in the district have long struggled to get this. 

The directors of the North-Eastern Railway have appointed Mr. 
Eiward Lake as manager of the Hull Docks, which they have just 
acquired. Mr. Lake has for some time been district goods 
manager at Hull, and he will continue to occupy that position in 
addition to assuming that of dock manager. 

At the Shilbottle Colliery Messrs. Ernest Scott and Mountain, 
Newcastle, have erected an electric pumping plant which is capable 
of delivering 200 gallons of water per minute, against a head of 
185ft. It is of the improved ‘‘Tyne” type, shunt-wound, and 
constructed to give an output of 50 ampéres at an electro-motive 
force of 500 volts when running at a speed of approximately 700 
revolutions per minute. The pumps are of the three-throw type, 
the bodies, valve-boxes, and connecting pipes are independent and 
interchangeable, so that in the event of a breakdown to any of the 
various sections the pumps can still be connected up and run. A 
sliding bed-plate is saontied which enables the pumps to be readily 
got into position in the pit. 

The coal trade of Durham and Northumberland is exceedingly 
brisk, owing to the large quantities required for the Midlands—in 
fact, greater activity has not for twenty years been known at the 
Northern collieries, and the railway company can hardly cope with 
the extra traffic, while trucks have to be obtained from other com- 
panies, so great is the quantity to be carried. At some places the 
men are objecting to fill the trucks of other companies, as they 
are to supply consumers in the strike districts, and at one colliery 
sed — have struck rather than fill what they call “foreign” 

rucks, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, with an 
easier tendency in prices. Scotch warrants have sold from 42s. 94d. 
to 42s. 7d. cash, and Cleveland warrants from 35s. 54d. to 35s. 35d. 
Hematite iron has been quiet, Cumberland about 45s., and Middles- 
brongh 43s. 3d. cash. 

The prices of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s.; Monkland and Carnbroe, 
Nos, 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No. 1, 47s.; No. 3, 44s.; Gart- 
sherrie and Summerlee, Nos. 1, 49s.; Nos. 3, 46s.; Calder, No. 1, 
49s. 6d.; No. 3, 46s. 6d.; Langloan, No. 1, 55s. 6d.; No. 3, 
46s. 6d.; Coltness, No. 1, 56s.; No. 3, 48s. 6d.; Glengarnock at 
Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Dalmellington, No. 1, 
47s.; No. 3, 45s.; Eglinton, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Shotts 
at Leith, No. 1, 51s. 6d.; No. 3, 48s.; Carron, at Grangemouth, 
No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 5568 tons, compared with 7138 in the corresponding week of 
1892. There was dispatched to Russia 1125 tons, United States 
300, Canada 490, India 180, Australia 266, France 177, Italy 445, 
Germany 311, Holland 390, Belgium 100, Spain and Portugal 15, 
China and Japan 190, other countries 80, the coastwise shipments 
being 1499 tons, against 7138 in the corresponding week of last 
year. 

There is no change in the number of furnaces in blast—39, as 
compared with 78 at this time last year. Of the total, 24 are pro- 
ducing ordinary and special brands, 13 hematite, and two basic iron. 

The demand for Scotch makers’ pig iron is disappointingly 
small. The shipments are much ice the average of former 
years. Foreign buyers evidently find it to their advantage to 
purchase Cleveland iron in place of Scotch, as is indeed proved by 
the large amount of the former kind of iron that is being dispatched 
to Russia. Not only is America not taking any appreciable 
quantity of our iron, but it is stated that there is a probability of 
United States pigs being shipped as ballast to Italian and other 
ports. 

The imports of Cleveland pig iron into Scotland are so large in 

roportion to our exports of home made pigs as to suggest that 

tland is gradually changing from being a producer of pig iron 

to being a consumer. In the past week 8933 tons of Cleveland pigs 

were imported at Grangemouth, and there is a total increase in 

these amounts for the present year to date of no less than 108,713 
tons. 

There is practically no change of importance to note this week in 
the steel trade. Makers complain of the high price of fuel, which 
threatens to more than neutralise any advantage obtained from the 
recent increase of 5s. per ton in prices. Siemens steel is quoted by 
makers on the basis of £5 7s. 6d. to £5 10s. for ship plates, less 
the usual 5 per cent. discount for delivery in Glasgow district. 
Merchants are said to be selling somewhat below these rates, but 
it does not opr that they are doing so in any great quantity. 

The finished iron trade is steadily employed, the home inquiry 
for bars, angles, &c., being very good. Foreign requirements are 
easily met so far, but the impression is that they will show some 
expansion presently. Business with the East is disappointing, and 
for this the silver question continues to be blamed. Orders are 
coming in much greater quantity than usual from England, but 
there is not anything like the rush of business from that direction 
that was anticipated. All the makers feel the inconvenience of 
the present high costs of fuel, because it is impossible to recoup 
themselves by charging higher prices for their products. They 
quote the lowest grade of common bars £5 5s. per ton; second 
grade, £5 7s. 6d.; highest grade, £5 12s. 6d.; best bars ranging 
up to £6 2s. 6d., less the usual 5 per cent. discount. 

The export trade in iron and steel manufactured goods is expand- 
ing tosome extent. In the past week the shipments embraced 
locomotives worth £3840, sewing machines £6672, machinery 
ecg steel goods £12,928, and miscellaneous iron manufactures 
£23,937. 

Stewart and Clydesdale, Limited, is reported to have secured an 
order for tubes for Rome. 

The coal trade shows an improvement of considerable import- 
ance since last week. This is brought about by several causes. 
The resolution of the colliers to restrict, at least for a short 
time, their working days from five to four per week, has in- 
duced purchasers who were holding back to give out their 
orders ; and the prolengation of the dispute in the Midlands 
is inducing additional buying of considerable extent on behalf 
of English consumers. Coalowners have thus a prospect of a 
continuance for some time longer of the extra demand, which a 
month ago they thought was almost ata close. They are accord- 
ingly anxious that nothing should be done to prevent the collier 
giving his maximum output. The coal shipments from Scottish 
ports in the past week amounted to the exceptionally large total 
of 211,222 tons, against 174,989 in the corresponding week of last 
yeai. The prices f.o.b. at Glasgow are:—Main coal, 8s. 3d. to 
&s. 6d.; splint, 9s.; ell, 9s. to 9s. 6d.; and steam, 10s. 3d. to 
10s. 6d. per ton. 

The Campbeltown Shipbuilding Company—Clyde—has con- 
tracted to build a steamer for the African trade to carry over 
18290 tons deadweight and to steam ten knots loaded at sea. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 


History repeats itself very often in connection with strikes. 
There is the same turmoil at the beginning, the same lack of 
common sense in striking upon a falling market, then the usual 
suffering, and eventual return to work at the old terms. I note 
that the Forest of Dean men are following suit to those of South 
Wales and Monmouthshire, and work is being generally resumed. 
The only small area of stagnation is at Tumble, near Llanelly. 
This ill-named place is, however, quieting down, At Dunrayen 





Colliery, Rhondda, there has been a suspension of work, and at 
one cr two others some little recrimination is going on, without 
interfering with work, aboutsome of the ringleaders in the late strike 
being singled out. In other quarters, where a summons had been 
taken out against the hauliers, a politic and merciful course has 
veen taken, and adjournment again asked for, it being understood 
that a continuance of steady work will prevent action. This 
course, I hope, will be generally pursued. Petty retaliation will 
only lead to an upset. 

That substantial work is now being done is shown by the Taff 
Vale Railway returns last week, these amounted to £13,393, which 
as compared with £13,912 for the corresponding period last year, 
shows that lost ground is being well regained. Even this seeming 
falling off turns out on investigation to be due to lessened 
passenger, and not mineral traffic. The total for mineral traffic 
during the week is £311 more than the corresponding period for 
last year. The lessened passenger traffic tells another tale. Last 
year the collier, being better off, did a good deal of holiday 
making. This year, to make up for lost time, he is “sticking to 
work.” : 

Totals of coal exports are still not forthcoming from the Bute 
Docks. Barry total last week was over 80,000 tons, and at all ports 
the old averages are being shown. 

On many days this week I have been struck with the long trains 
of coal going down to Cardiff. One exceedingly long train, in 
charge of a Rhymney locomotive, was especially noticeable laden 
with a very fine sample of Cyfarthfa coal. All the large collieries 
are doing well, and the daily record of clearance is very satisfactory, 
showing from the Bute particularly numerous cargoes from 1000 to 
2000, many at 3000, and some 4000 tons. With the full resumption 
of work, and the clearing off of ‘‘ bookings” due to three weeks’ 
stagnation, itis evident that a quieter state of things is coming on. 
Midweek on 'Change, Cardiff, showed this, and the general com- 
ment was that prices had a downward tendency. Best steam was 
offered at 14s. 6d. to 15s.; seconds, good, 13s. to 13s. 6d.; and 
inferior steam, 12s. to 13s. Small was tolerably firm at 6s. to 
6s. 6d. House coal maintains a moderate firmness. Best sold this 
week at 15s. to lis. 6d.; seconds, 13s. to 13s. 6d. Rhondda, No. 3, 
13s. 9d.; brush, 11s. 6d.; and small, 9s. For patent fuel there is 
a fair inquiry. Cardiff and Swansea prices 12s. to 12s, 3d. 
Swansea exported 10,000 tons last week. Pitwood is in improved 
condition and sales are now at l4s. 6d. per ton at Cardiff ; 
Swansea prices are at 16s. 6d. to 16s. 9d. Price of coal at Swansea 
is reported to be fast coming down to its normal state. 

Coke prices at Cardiff are: Foundry, 20s. to 21s. ; furnace, 18s. 
to 19s.; and special foundry, 24s. Make is now increasing. A better 
tone prevails at the iron and steelworks. During the strike there 
was a marked falling off in most of the works, even Cyfarthfa did 
little more than half work, so that iron and steel workers suffered 
almost as badly as the colliers. This week the appearance of 
things is much the same as before the strike. Cyfarthfa started 
lighting Monday night, and in future, if things remain tranquil in 
tone, a full week’s work is certain. I am not so hopeful of the 
works generally, the demand for rails remaining very small. 

A slight hardening tendency is recorded in pig and tin plate. 
Quotations midweek, Swansea, were as follows :—Glasgow pig, 
42s, 7d.; Middlesbrough, 35s. 4d.; hematite, 45s. I4d.; Welsh 
bars, £4 15s. to £4 17s. 6d.; sheet iron, £7 to £7 10s.; steel, 
£7 10s. to £8 10s.; rails, heavy sections, £3 15s. to £3 17s. 6d.; light, 
£4 10s. to £4 17s. 6d. The local quotation, Cardiff, gives the 
lowest price of heavy section rails at £3 10s., but this, I fancy, is 
an error. If not, it is the lowest yet quoted. 

Bessemer steel bars are from £4 7s, 6d. to £4 10s.; Siemens, 
£4 10s. to £4 17s. 6d. Tin-plate are as follows :—Bessemer coke, 
lls. to lls. 3d.; Siemens, lls. 3d. to 11s. 6d.; ternes, 21s., 22s., 
23s.; best charcoal up to 13s. 6d. There was, as I have stated, a 
slight hardening in the price of tin-plates, though the opinion on 
‘Change seemed to be that until a movement for the better took 
place in the American trade, no improvement of any account 
could be expected. 

Last week’s shipments of plates totalled only 45,554 boxes ; 
received from works, 44,009 boxes. Stocks now amount to 243,573 
boxes. 

A stoppage is feared at Gwendraeth Works. The following 
notice has been issued, which, coming from so g a source 
explains the position tin-plate makers are in with regard to trade 
generally. ‘‘In consequence of the unprecedented depression in 
the tin-plate trade, and the difficulty experienced in getting orders, 
notice is hereby given by this company to their employés, that all 
contracts will cease and determine on the 23rd inst. Signed on 
behalf of the Gwendraeth Company.” Ifa stoppage should occur 
it is to be hoped that it will only be temporary. atters, in the 
opinion of competent authorities, cannot remain much longer as 
they are, and with a much lessened make, prices, in the event of a 
better demand, must improve. The last advices from America are 
regarded as a little more encouraging. A fire at a tin-plate works 
at Aberavon is reported, and a loss of £1000 sustained, covered by 
insurance. A new steelworks is to be started at Briton Ferry, to 
be called the Albion, for producing, principally, steel tin-plate bars. 

A test case is to be forthwith commenced against the Taff Vale 
Railway with regard to the late accident. I am informed that the 
Taff directors repudiate liability, and will base their defence on 
the evidence given at the inquest. The contention will be in that 
case that the damage to the locomotive could only have been found 
by taking the engines to pieces. The ability shown in the Taff 
management is generally conceded to be of the first order. In the 
rolling stock Mr. Riches is indefatigable and unwearying. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THis week again only a very limited business is reported to be 
going on in the iron and steel trade over here. Orders of any 
weight continue to be exceedingly scarce, and competition is so 
keen that prices have in many instances been forced down below 
the quotations recently current. The general condition of the 
Silesian iron industry remains unsatisfactory, and the prices got 
must on the whole be regarded as unremunerative in the extreme. 
For many months past makers have in vain been hoping fof an 
improvement in prices to set in, but there never was a worse time 
for it than now, when the Russian markets, which were among 
Silesia’s best customers for iron and steel manufactured goods, 
have ceased to take any considerable quantity. The blast furnace 
works, as well as the rolling mills, are, therefore, but irregularly 
occupied, and it is only natural that makers are showing consider- 
able anxiety as to the future development of the iron business, 

Since former letters no change of any importance has taken place 
on the Austro-Hungarian iron market, and the business transacted 
in both the raw and the finished iron department may on the whole 
be termed a satisfactory one. The inquiries on foreign account 
have rather improved upon the week; there has been quite a fair 
business done to Russia lately, in girders as well as in angles and 
horsenail iron, prices fetched being comparatively satisfactory. 
Official quotations are quite the same as during previous weeks, 
being for common forge pig, 47°50fl. to 48°50f1.; grey pig, 53f1. to 
5dfl.; Bessemer, Sef. to 55tl.; ingots, 80H. to 90f.; Styrian bars, 
119f1. to 127f.; girders, 106 to110f1.; heavy plates, for boiler-making 
purposes, 185fi.; tank ditto, 155tl.; galvanised sheets, 235ti,—all 

r ton. 

Per rench iron business is reported to be in arather more favourable 
condition. The orders coming in, though, on the whole, few in 
number and of small weight, are still sufficient to secure a tolerably 
fair activity to the works for some time. Compared to what it was 
some weeks ago, the employment at the mills and foundries may 
be regarded as pretty regular and satisfactory, and prices are, if 
anything, rather inclined to show a firm tendency. 

In the Belgian iron trade the slightly upward movement which 
has been reported in a_ previous, letter is still perceptible, and 
makers are beginning to hope that the worst may be past, and that 
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the long expected improvement will now set in. There hay 
some good pot vo beoked for Russia ; plates, for instance, ps 
very lively request, and prices have, in some instances, exhibited 
rather more firmness. 

Demand on the Rhenish-Westphalian iron market has not 
improved since previous letters. Buying is still limited to smajj 
lots, and the tendency of prices is in a downward direction gene. 
rally, although makers as well as dealers are doing their best to 
present a further decrease in quotations, The iron ore trade jg 
Very quiet, Siegerland and Nassau sorts meeting with little 
request. In the Siegerland district prices have been pressed down 
a good deal by competition. On the fis iron market the quietness 
of former weeks still prevails. Confidence in the future is nowhere 
to be found. Both demand and sale are exceedingly smal! and 
there is no denying the fact that stocks have considerably increased 
of late. In the malleable iron department, employment as 
well as inquiries leave very much to be desired; owing to 
keen competition and a decided over - production in many 
branches of the finished iron trade, prices in most instances are 
very low and non-paying. At the bar mills the irregular activity 
of former weeks continues ; foreign demand is exceedingly slow 
and that on home account barely sufficient to keep the’ works 
engaged for some weeks ahead. Girders are in lively request 
comparatively speaking, but — are in a poor condition, with no 
prospect of improvement. Orders for hoops are coming in quite 
regularly. The plate and sheet department is irregularly 
pes ; some of the plate mills report quite a fair inquiry to be 
coming in, while others are almost standing idle. Considerable 
firmness is exhibited in the sheet trade, but the business in drawn 
wire and wire nails is in about the same condition as during previous 
weeks, which means a good deal of competition and weakness in 
quotations. The tube foundries continue satisfactorily engaged on 
the whole, and prices show much firmness. There is no change 
whatever to note in connection with the machine shops and wagon 
factories ; unless some orders of importance can be secured, there 
will be a general lack of employment in that quarter, and a great 
number of men will have to ~ dismissed. 

The following figures show the production and general business 
in copper in the German Empire since the year 1882 :— 
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In spite of a considerable increase in production since 1889, im- 
port of copper to peggy | has been much higher than production, 
in 1889 as well as in the following years, and producers have, 
therefore, gained very,little by the improving demand. This is 
strikingly illustrated by the following quotations: — In 1883 
M. 160°05 has been quoted for 100 kilogs. Mansfeld copper ; in the 
following year only M. 118°50; in 1890 a slight improvement is 
noticeable, M. 129°75 being the price fixed, which in 1891 again 
went down to M, 119°50, and in 1892 only M. 107°35 was asked for 
100 kilogs. 








COLLISION ON THE GREAT WesTERN RaILWay.—A_ serious 
collision occurred on the Great Western Railway on Saturday 
morning. The engine of the fast train to the West of England 
running down the incline of the Box Tunnel, near Bath, left the 
rails from some as yet unaccountable reason. The automatic 
brake pulled the train up before much harm was done; but it 
fouled the up-line, and was run into immediately afterwards by an 
up passenger train. Fortunately the + gone of the latter up the 
incline was very moderate, but several carriages were smashed, 
and a number of passengers more or less injured, but no one was 
killed. The line was blocked for many hours. 

TRANSPORT BY WIRE TRAMWAYS.—This forms the subject of a 
study and investigation with which the Société Industrielle de 
l'Est has charged two of its members, one of whom, Professor 
Thiéry, lately forestalled the definite report by a lecture delivered 
at Nancy. He concluded by giving the cost of transport on eight 
wire lines, the mean of which, 57 centimes per ton per kilometre, ° 
or 84d. per ton per mile, happens to be exactly that of the wire 
tramway lately erected between Custines and Marbache for leading 
ore to the Pont-\-Mousson blast furnaces. In addition to the low 
cost of transport, Professor Thiéry enumerated the following 
economical advantages of wire tramways: They are independent ot 
the land on which they are erected, and which may be hired 
instead of bought, and cultivated like adjoining portions; there is 
sufficient height for tipping to spoil or for forming ground; they 
may be established on any land where roads or railways would be 
impossible, notwithstanding natural obstacles; they will work in 
any weather, not being interrupted by snow, storms, or floods; 
the loading and unloading is effected in a very simple and practical 
manner; they may be worked by untrained labourers; and, lastly, 
the energy stored up in descending may be utilised for ascending, 
which is not the case with other means of communication. 

West HIGHLAND RaiLway.—The directors of the West High- 
land Railway made an inspection of the line on Friday, the loth 
inst. They were accompanied by several of the North British 
Railway directors, Mr. Conacher, the general manager of the North 
British Railway ; Mr. Forman, engineer to the West Highland Rail- 
way ; Mr. John Aird, M.P., Mr. Tarry, and Mr. Blue. The directors 
were very much struck with the enormous progress that had been 
made with the works since their previous visit. They were able 
to run in a saloon carriage from Craigendoran to Finnart, a distance 
of nearly twelve miles. At this point an important viaduct. is 
being built, which could only be started a short time since, owing 
to the site being absolutely inaccessible until the rails were laid 
up to it from each side. Now that this has been done, a very 
short time will see the contractors’ trains running across this 
viaduct. After walking across the Finnart burn, a second engine 
carried the party upwards of eighteen miles to the Glen Falloch 
viaduct. is viaduct is over thirty miles from Craigendoran, and 
is rapidly approaching completion. On this journey the party 

ssed along the sides, and enjoyed the magnificent scenery on 
ee Long, Loch Lomond, and the southern end of Glen Falloch. 
After leaving the viaduct there was a short walk of. nearly a mile, 
which completed, the company took the train for Fort William, a dis- 
tance of nearly seventy miles, and laid with permanent way tbhrougb- 
out. This is the first time a train has completely crossed Rannoch 
Moor, and it was only a few days ago that the permanent way 
was joined in the middle of the moor, with the exception of one 
rail. On arrival at this gap, an interesting ceremony took pluce. 
The workmen put the rail into position, keying it up, when at the 
request of Mr. Aird, Mr. Renton, director of the West Highland 
Railway, drove the last spike amid cheering from all prescnt. 
Renewed cheers were again raised by the workmen as the train 
moved on towards Fort William. The feat of laying a railway across 
Rannoch Moor has now been successfully accomplished, and great 
credit is due to Mr. Wm. Granger, who has so ably and 
energetically controlled this section of the line for Messrs. Lucas 
and Aird. ‘After inspecting the Banavie branch, which is making 
very rapid progress, the party all met at Fort William at eight 
o'clock, having —— in about ten hours a journey that 
not so very long ago would have taken several days, at the same time 
having ample time for stopping at the various points of interest to 
examine the works and the scenery. To all, but more especially 
to those gentlemen who had not previously seen the country 
through which the new line passes, this latter was a subject of 

reat admiration. From a scenic point of view, it may with safety 
said that the West Highland Railway is unequalled by any 
other line in Britain 
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AMERICAN NOTES. 
(From our own Correspondent.) 


PHILADELPHIA, September 12th, 1893. 

Tue production of pig iron has fallen from 
9,000,000 tons per year to 4,000,000 tons, within 
ax months. Bar iron production is one - half 
what it usually is. Plate and structural material 
js extremely dull, and enterprises might be 
enumerated by the score which six months ago 
were expected to call for such material, but that 
are now Virtually out of the market. Should 
building enterprise be discouraged much longer, 
it might result in the shutting down of some of 
our larger establishments. Reductions in wages 
in iron mills and blast furnaces continue to be 
made. In order to strengthen confidence, daily 
and trade newspapers are making a great ado 
over the resumption of work in industrial esta- 
blishments. The improvement is gratifying, but 
trifling. Requirements are extremely limited for 
all iron and steel products, Steel billets and soft 
steel of all kinds are neglected, and prices for 
Western billets in this market are 22°50 dols. It 
is useless to pretend that a genuine improvement 
is at band. Railroad building is at a standstill. 
Even repairing requirements are very light. 
Every possible delay is made to avoid —e 
new bills. The financial situation is tangled, an 
there is no assurance of an early settlement of 
legislation against silver purchasing. There is a 
general shutting down of industrial establish- 
ments, and a restriction of production in every 
avenue. Prices are weak and declining. Pig 
iron prices are 14°50 dols, for standard No, 1. 
Steel rails are held at 29dols.; beams, tees, and 
channels, 1*75e. 





LAUNCHES AND TRIAL TRIPS. 


On Saturday morning the s.s, Coquet left the 
Cleveland Dockyard of her builders, Sir Raylton 
Dixon and Co., Middlesbrough, for the customary 
trial of machinery and the general working of the 
ship. This steamer is of the well deck type, the 
principal dimensions being :—Length, 292ft. 6in.; 
beam, 40ft. 6in.; depth moulded, 22ft. lin.; and 
she has a large deadweight capacity, with special 
arrangements for the carrying of large timber. 
The engines have been fitted by the North-Eastern 
Marine Engineering Co., of Wallsend-on-Tyne, 
the cylinders being 22in., 36in., and 58in., by 39in. 
stroke, with two large boilers working at 1601b. 
pressure. During the trials everything worked 
most satisfactorily, and the vessel afterwards pro- 
ceeded to the Tyne to load. 

On the 12th instant Messrs, William Gray and 
Co, launched at West Hartlepool the Bullmouth, 
the sixth vessel they have built for Messrs, M. 
Samuel and Co,’s Shell Line cf London, She is 
347ft. long, by 45ft. Gin. beam, 28ft. Gin. moulded 
depth, and, like the other vessels, has been built 
to the plansand specifications of Messrs, Flannery, 
Baggallay, and Johnson, of London and Liverpool, 
for carrying oil on the outward voyage, and 
general cargo on the homeward voya She is 
subdivided into numerous tanks, with a total 
capacity for 5000 tons of oil. She will be fitted 
with a most complete installation of auxiliary 
engines, consisting of cargo pumping, ballast 
pumping, ventilating, and electric lighting 
machinery, as well as steam windlass, steering- 
gear, and six steam winches, and a complete 
arrangement of cargo lifting gear for quick dis- 
charge of general cargo. The engines and boilers 
will be fitted by the Central Marine Engine 
Works ——. and will be of large power and 
capable of driving the ship at fully ten knots at 
sea, special attention having been given to 
draught and ventilation in the hot climates in 
which she is designed to trade. 








THE SALT INDUSTRY OF 
ASTRAKHAN. 


A SPECIAL report by the British Consul at 
Taganrog on the salt industry of Astrakhan has 
been issued by the Foreign-office. The Trans- 
Volga Steppes, in the province of Astrakhan, form 
an extensive salt basin, com of the largest 
known salt lakes, Elton and Baskunchak, a whole 
group of the so-called South Astrakhan salt lakes, 
and large beds of rock-salt in the Chapchachi 
Hill. At present the salt is extracted only from 
the Baskunchak and South Astrakhan lakes. One 
great element in the development of the industry 
was the establishment of steam communication on 
the Volga and the consequent diminution of the 
cost of transport. During 116 years—1747-1862— 
the lake was worked by the Government, but from 
1866 to 1882 it was in the hands of private 
individuals, The Elton lake is one of the sone 
and richest salt lakes known to exist, and covers 
an area of 135 square miles. The thickness of the 
salt bed is unknown, As far back as 1885 attempts 
were made to dig a well, but the work had to be 
abandoned at a depth of 14ft. owing to the hard- 
ness of the salt, ont foul air, which prevented the 
labourers from stopping down more than ten 
minutes at a time. The salt was worked by 
primitive means, the only tools used being crow- 
bars, pickaxes, and spades, and it was transported 
to the shore on specially constructed rafts carry- 
ing from 1 to 14 ton. The principal drawback to 
the development of the industry was the great 
expense of transporting the salt to the landing 
stages at Grialkin and Nicolaevsk, on the Volga. 
Operations on the Baskunchak Lake were first 
begun in the middle of the last century, but the 
output was very limited, and, owing to the serious 
competition of Elton salt, it dropped off altogether. 
It was only in 1867 that a fresh start was made. 
Statistics show that since then the output has 
increased very rapidly, and without any serious 
fluctuations, which proves that the production 
has not been fostered by artificial measures, but 
has simply followed the increased demand for salt. 
The Baskunchak Lake has an area of sixty-six 
Square miles, Surveys made in 1883 prove the 
bed to be from 20ft. to 28ft. deep. The mode of 
extraction is similar to that practised at the Elton 
Lake, Blasting with dynamite was introduced in 
1877, but it is very rarely resorted to. The cost 
of production up to the time of the closing of the 
Elton establishments was the same as at the last 


named, the sole difference being in the cost of 
transport to the landing stages on the Volga. 
Thus from Elton it was 24d. per pood, whereas 
from Baskunchak it was only 14d. per of 36 lb. 
The salt industry of the South Astrakban lakes is 
chiefly carried on in the south-west of Astrakhan, 
in the neighbourhood of the Nicolaievka, Litei- 
naya, and Bassova villages. Here there are 
altogether over seventy lakes, more than half of 
which are being worked. These are, as compared 
with Elton and Baskunchak, insignificant, and it 
has been remarked that if the production be 
on ag too much the salt immediately deteriorates 

oth in quality and quantity. This is explained 
by the fact that in working the evaporated salt 
all the bitter magnesia salts are washed out by 
the brine and thus returned to the lake. The 
Chapchachi Hill is a solid mass of rock-salt : it is 
about fifty-three miles‘to the south of the Baskun- 
chak Lake, and fifty-seven miles east of the 
Volga. The hill is only about 90ft. high ; its 
length is about two miles, and breadth 4900ft. 
According to surveys the salt strata are about 
280ft. thick, but the total quantity of salt has not 
yet been determined. 








PRIMARY CONDITIONS FOR THE 
CONSTRUCTION AND ERECTION 
OF IRON AND STEEL BRIDGES.* 

THE principal points in the official conditions may 

be summarised as under :— 

(1) Description of materials.—The material to 
be used for superstructure must be either (a) 
wrought iron, or () soft—Siemens-Martin—steel. 
For supports, in addition to the above, (c) cast 
iron and (d) steel. Wrought iron: Normal 
tenacity, 22°8 tons per square inch; minimum 
elongation—in direction of rolling—12 per cent. 
If the breaking weight is lower, the elongation 
must be proportionately higher, the limits being 
20°9 tons per square inch and 20 per cent. exten- 
sion. For rivets and bolts, 22°8 tons per square 
inch, and minimum elongation 18 per cent. For 
members subject to considerable cross strains— 
¢.g., webs—19 tons, and 5 per cent. extension. 

ild steel: Tenacity from 22°18 to 28°58 tons 
per square inch, and corresponding elongation 28 
to 22 percent. Rivets, 22°18 to 25°4 tons, and 
32 to 26 per cent. extension, The variation in 
any of the materials used in one and the same 
structure must not exceed 4°5 tons per square 
inch, Cast iron: Minimum tenacity, 7°62 tons 

r square inch. Steel: Minimum tenacity, 

5°24 tons per squareinch ; and minimum elonga- 
tion, 10 per cent. 

(2) Rolled sections.—Are to be of either wrought 
iron—best quality pig—or of mild steel. Official 
notification is to be given of all rollings, so that 
the tests can be supervised. 

(4) Test pieces.—For mild steel every bar is to 
be stamped with the number of the charge, the 
latter being duly recorded with all particulars. 
One bar at least is to be selected and tested by 
the Government inspector from a bundle of 5 per 
cent. of the rollings, or more if required. If this 
bar fails, a second bar is to be chosen from three 
to be submitted ; and if this also fails the whole 
charge is to be rejected. The samples are to be 
worked only to the extent necessary for testing, 
and are not to be reheated. Straightening, if 
necessary, is to be done by pressure only, at 
norma] temperature. Samples for test of tenacity 
are to be filed or planed. The extension is to be 
measured on a bar 2in. square and 8in. long, 
wherever practicable; but in case of need a 

ini di ion of 1,;in. will be allowed, 
with length = ,/80 S, S being the sectional 
area. Rivet iron must not be worked up in any 
way whatever. 

In bending tests the angle quoted is that 
through which the material is bent. Wrought 
iron bars, 2in. to 3in. wide, must be bent cold 
over a roller of diameter equal to twice the thick- 
ness of bar through an angle of 150 deg., without 
showing any flaw. At red heat they must be 
bent double and pressed together, or hammered 
out longitudinally to an additional length of 20 
per cent., without any sign of defect. Rivets 
must when cold be bent double and closed up to 
a space equal to half the diameter of the rivet, 
or bent to 45 deg., and re-straightened without 
injury. At red heat they must be hammered to 
one-third additional length, and the heads ham- 
mered flat without showing any crack or flaw. 
Steel bars, 2in. to 3in. wide, must bend double 
for a tenacity of 28°58 tons over a roll of diameter 
equal to thickness of plate, and for 22°18 tons to 
be closed up. Rivet material to bend cold, and 
be closed up by hammer without injury, or to 
bend to 90 deg. and straighten out again without 
injury. The remaining clauses refer to prepara- 
tion of rivets and bolts, riveting, erection in 
workshop and on site, painting, official inspection 
on completion, and statutory liability for main- 
tenance for a period of twelve months. 











Train Resistance.—Recent elaborate experi- 
ments carried out in France to test train resist- 
ance on curves give the following results :—(1) 
All engines, passenger, and freight cars used in 
current practice on the great French railroads 
run perfectly freely over a curve of 328ft. and 
even 246ft. radius on the standard gauge of 
4ft. 9in., without any increase of width. (2) 
Increase of gauge offers no advantage. (3) The 
interposition of a straight line between reverse 
curves is useful only from the standpoint of play 
at the buffers, and consequently may be limited 
to from 33ft. to 65ft. (4) All outside elevation 
can be dispensed with without compromising the 
security of the e@ over a curve even at 
relatively high speeds. (5) The resistance of all 
kinds of cars, as well as engines of different 
type on curves of 328ft. radius averages about 
17°6 lb, per ton, This figure may be down to 
111b. or 131b. per ton without having recourse 
to any arrangements which alter the simplicity of 
the construction of the rolling stock or militate 
against its employment in the regular way. On 
curves of 246ft. radius the average resistance does 
not exceed 22 lb. per ton, the speeds not exceeding 
thirty-five miles an hour. 








* “Proceedings,” Institution of Civil Engineers, 
vol. cxiii. 


THE PATENT JOURNAL. 
Condensed from “ a Oficial Journal of 


Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


7th September, 1893. 


16,788. Cycte Construction, A. Bodding and A. 
Lausen, London. 

16,789. SappLes and Harness for Horses, 0. Weber, 
London. 

16,790. VeLocirpep—e Gear Cases, H. W. Staner, 
Leicester. 

16,791. CycLe Gear, the Triumph Cycle Company and 

. C. Hayes, Leicester. 

16,792. Pin Cusuions, E. Webb, Birmingham. 

16,793. Drain TestInG APPLIANCES, W. and J. Tweedie, 
Edinburgh. 

16,794. Siont Feep Lvusricators, A. Paterson, 
Glasgow. 

16,795. IMpROVED Screw Lock Joint, W. H. L. Alfred, 


16,796. TYPEWRITERS and ACCESSORIES, J. Lea, Liver- 


pool, 

16,797. Rotter Skates, W. D. Nelson, Glasgow. 

16,798. Mariner's Compass, D. McGregor, jun., 
Glasgow. 

16,799. Door-FASTENING FuRNITURE, A. Anderson, 
Newcastle-on-Tyne. 

16,800. Iron Coatinc Composition, T. W. Elliott, 
Newcastle-on-Tyne. 

16,801. Dravent Exciupinc Device, W. Thomson, 
Newcastle-on-Tyne. 

16,802. CiGAneTTEes, CiGaRs, and Toxaccos, L. Gold, 
Glasgow. 

16,803. Apparatus for PLayinca Game, J. P. Jennings, 

on. 
16,804. SELF-FASTENING Button, 8. T. Matthews, 


16,805. Suip Sreerinc Apparatus, R. C. Young, 
Bradford. 

16,806. Automatic Suutrte Guarp, T. Smithies, 
Bradford. 

16,807. Suips, G. Pinnington, Chester. 

16,808. CLOSET-sEAT Fastener, W. J. Millar, Man- 
chester. 

16,809. Tires, F. W. Brown, York. 

16,810. Swive. Rowxocks for Boats, J. H. Clasper, 

London. 

16,811. Reversinc Grar of Pumps, W. Cadman, 
Sheffield. 

16,812. Removine VEHICLE Suppers, H. J. Kuypers, 
Sheftield. 

16,813. GARDEN BorpeRiNnGs or Curss, J. C. Sellars, 
Liverpool. 

16,814. Compinep Door Siam and Fastener, T. Hyom, 
Southsea. 

16,815. ComBINED FoLpinc and WRAPPING MACHINERY 
4 NewspaPers, F. Waite, J. Saville, and J. Stott, 
Otley. 

16,816. SprnpLEs, E. and 8S. Tweedale and J. Smalley, 
Manchester. 

16,817. BrusHes, J. F. Bennett and W. F. Rigby, 
Sheffield. 

16,818. SHEAF-BINDING Harvesters, E. Samuelson, 
Banbury. 

16,819. Worm Gear for Hanp Power, I. T. Foulkes, 


ndon. 
16,820. Heatine and Dryrine Apparatus, J. Langfield, 
Manchester. 
16,821. FLY-wHEEL BRAKE, L. Luckhardt, London. 
16,822. Nuts and other Fasteninos, G. L. Davies, 
London. 
16,823. MANUFACTURE of Fountain Pens, E. Ackers, 
London. 
16,824. Lanpinc Stages and Ganoways, H. J. Heller, 
mdon. 
16,825. Jomntinc ELectric Conpuctors, H. Edmunds, 
London. 
16,826. Cameras, A. S. Newman and J. Guardia, 
London. 
16,827. TickeTING and StaMpina Macuings, J. Booth, 
London. 
16,828. TRAVELLING Conveyor, G, and 8. T. Ainsworth, 
Manchester. 
16,829. ArT MetaL Work and the like, J. H. Tweedale, 
Manchester. 
16,830. MeEpicaTEeD, &c., Printinc Ink, E. Hollyer, 
Bradford. 
16,831. Pyeumatic Tires, H. Land, London. 
16,532. VaLves of Pneumatic Tires, &c., H. Land, 
London. 
16,833. PREssURE GauGEs, W. Smith, Aberdeen. 
16,834. WaTER Gauges for Steam Boi.ers, W. Smith, 
Aberdeen. 
16,835. TREATMENT of Hair, G. Lichtenfeld, London. 
16,836. INCANDESCENT EvLectric Lamps, W. P. Thomp- 
son.—(0. Berndt, Germany.) 
7 Drivinc Cycies, W. Griindel and G. Brosut, 
mdon. 
16,838. PNeumatic Tires, B. T. Scott, Liverpool. 
—, VENTILATING APPARATUS, C. W. Rands-Allen, 
naon. 
16,840. ARTIFICIAL Stone MANvuFAcTURE, A. Cléry, 
London. 
16,841. Mi_k Cuvurns, W. Gillings, London. 
16,842. Gut Fish Hook, &c., Box or Casg, C. Wyers, 


ndon. 

16,843. Brick Movtpinc Macuine, J. W. Craven, 
ndon. 

16,844. DouBLe Eye-Guiasses, A. Beauchamp, London. 

16,845. CycLE PepaL ATTacHMENT, F. J. D. Ellisdon, 


mdon. 
— Raitway Foo SicnNat Apparatus, W. Wells, 
mdon. 

16,847. Lusricators, E. W. Cooper, London. 

16,848. Tus for CoLLieRIes and Mines, W. Heslop, 
London. 

16,849. CoLLIERY TUB MAKING MacHINERY, W. Heslop, 
London. 

16,850. Currers for Frrewoop Sticks, C. F. Parsons, 
London. 

16,851. ELecrric INsuLATING MATERIAL, A. Gentzsch, 
London. 

16,852. FEED-WATER PuriryinG Apparatus, G. Milne, 
London. 

16,853. MeasurinG Liquips, F. Search and F, Payne, 
London. 

16,854. MANUFACTURE of Woop Pu Lp, &c., E Mense, 
London. 

16,855. MeMoRANDUM Books, E. Burke, London. 

16,856. CarpING Macuings, R, Haddan.—(C. de Baillien- 
court and Co., France. 

16,857. Avoipinc STEEL Retorts Cuoxkine, A. Raze, 
London. 

16,858. New Imptement for Warrare, T. B. Jack, 


mdon. 

16,859. TiL1nG Roors, WaLts, and the like, J. W. 
Martin, London. 

16,860. Motive Power Enains, K. E. Ebert and J. A. 
Wentzel, London. 

16,861. OpERATING Pistons of Pumps, P. E. Hodgkin, 
London. 

16,862. VALVE Gear, H. A. House, sen., H. A. House, 
jun., and R. R. Symon, London. 

16,863. Fuses or SHELL ExpLopers, M. A. Weir, 


muon, 

16,864. Gas Burners, H. A. House, sen., H, A. House, 
jun., and R. R. Symon, London. 

16,865. Locks and Srrikinc Puates, W. 8. Busby, 
London. 

16,866. Arn Pumps, G. S. Ram, London. 

16,867. Bow Pires, G. 8. Ram, London. 

16,868. PIANOFORTE CHECK Action, V. A. Hallpike, 


mdon. 
16,869. VapouR CoNDENSERS or Deyarorators, J. 





Gamgee, London. 





16,870. Moror and RerricERATING APPARATUS, J. 
Gamgee, London. 
16,871. CLeayinc Printers’ Roviers, T. Ashford, 


on. 
16,872. SecuRING Bows in Position, W. C. Cooke, 


mdon. 
16,873. Stoppinc Horses, F. Hughes.—(L. Belon, 
France.) ; 
16,874. Boot Lasts, H. W. Mobbs and A. Lewis, 
London. 
16,875. Tires, C. H. Guest, London. 
16,876. ATTACHING TiRES to WHEELS, W. H. House, 
London. 
16,877. Topacco Poucues, L. R. Kent, London. 
16,878. Hen-coops, T. Saunders, London. 
16,879. Boot-Rack, F. Greenings, London. 
16,880. ELECTRO-DEPOSITION Process, S. O. Cowper- 
Coles, London. 
16,881. Borties, &c., J. H. Taylor and H. W. Hill, 
Nottingham, 


8th September, 1893. 


16,882. Manuracture of Breap, &c, W. Adair, 
Waterford. 
16.883. Stop-rH1EF Pocket, M. 8. and E. Hallamore, 
London. 
16,884. HANDLE-BAR for BicycLEs, G. Wackerbat th, 
mdon. 
16,885. Tires, A. Maltby, London. 

16,886. UmBRELLAS and SunsHapes, W. H. Duncan, 
Coalbrookdale. 4 : 
16,887. Securinc Piaster to Ceitines, R. Warwick, 

London. 
16,888. CoLLar, R. Miiller and G. Mertens, London. 
16,889. Boors, G. E. Crawford, Bristol. 
16,890. PotisHinc Composition, J. 8. Martin, Ww. 
Castle, W. A. Thomas, and G. Hyatt, Bristol. 

16,891. Pepa, Cranks for Cycies, W. H. Gamble, 
Birmingham. : 
16,892. CampHoR INHALER, B. Woodward, Bir- 

mingham. 
16,893. Makine Cuains and SHACKLES, G. Stevenson, 


‘ow. 

16,894. Vatve for Revotvixc BortrLe Rinser*, T. 

Hill, Hull. 

16,895. Game, T. D. Dales, Durham. 

16,896. Game, A. T. Taylor, Glasgow. 

16,897. Pxeumatic Tires, H. Heaton, jun., Bir- 
mingham. 

16,898. Tray for SmaLy Weicuts, F. W. Warrick, 
London. 

16,899. Pire-Rack, J. Skelton, Dublin. 

16,900, INTERNAL ComBusTION Enoines, F, W. Crossley 
and J. Atkinson, Manchester. 

16,901. PoxTrerRE and Curtain Rops, G. T. Figgott, 
Birmingham. 

16,902. DispLayinc Goons for Satz, M. Sanders, Man- 
chester. 

16,903. Cooxinc Apparatus, J. T. Shaw, Newcastle- 
on-Tyne. 

16,904. WATERPROOFING TENNIS Bais, W. B. Wallace, 
London. 

16,905. Bacon Scorer, R. C. Romanel and H. C. 
Rogers, Birmingham. 

16,906. INk-BOTTLE, J. Dollard, Dublin. 

16,907. OpticaL LANTERN SLIDE-CARRIERS, W. Hunt, 
Glasgow. j 

16,908. Cups, E. F. Inglefield and J. Davis and £on, 
London. 

16,909. Tanks, CisTERNS, Batus, &c., D. P. Menzies, 
Glasgow. 

16,910. Rotiinu MILs, A. and J. Stewart and Clydes- 
dale and F, Finlayson, Glasgow. 

16,911. ComprnaTIon Toot, T. Futers, Newcastle-on- 
wena 


io] 


yne. 

16,912. Evecrric CurReNT Meters, M. B. Field, 
London. 

16,913. KNock-pown Boxes and Covers, J. T. Craw, 

mdon. 

16,914. Printine Yarns, W. Shaw, London. 

16,915. Castors for TaBLes, Cuairs, &c., D. Cooper, 
Dundee. 

16,916. EARTHENWARE Pires, H., J., and A. Coult- 
hurst, Manchester. 

16,917. Car Heatinc Apparatus, J. F. McElroy, 
Glasgow. 

16,918. SHoE Toncve Suproxt, W. G. Nightingale, 
Bishops Auckland. 

16,919. Corp FasTENERS, J. Robertshaw, Manchester. 

16,920. Home TRAINER ATTACHMENTS, J. 8. Slater, 
London. 

16,921. Printinc Mucticotour Carps, R. F. Sproule, 
Liverpool. 

16,922. TRack Lirtinc Macuines, W. L. Whitfield, 
London. 

16,923. PREVENTING UNAUTHORISED Persons HEARING 
PRIVATE TELEPHONE CONVERSATIONS, C. E. Penistone, 
London. 

16,924. Toys, M. M. Wilson, Live 1. . 

16,925. Brakes, W. B. Anderson and G. L. Daugherty, 
London. 

16,926. GLoves, E. Enderlein, Manchester. 

16,927. MeTHop of Generatinc Stream, C. H. Dibb, 
London. t 
16,928. InpicaTING the Names of Stations, I. Jasmin, 

London. 

16,929. AuromaTic Drawers and Boxes, R. Bullen, 
London. 

16,930. ConnecTING Rop, W. Keen, London. 

16,931. Dare Inpicatinc TaBLets, C. Comley, 
Merton. 

16,932. PREPARING CaRBoNIC AcID Gas, C. J. Andrews, 
London. 

16,933. Lamps for NicHt Lictts, &c., W. Chambers, 
London. 

16,934. Avromatic CycLe ALARM, H. G. Read, Man- 
chester. 

16,935. SpanneRs, P. E. Bonnoure, London. 

16,936. CrRcULAR Sirters, E. Edwards.—(4. Klose, 
Germany. 

16,937. Pee for SmcKine, E. Edwards.—(G. Damman, 
Germany. 

16,938. a aud Fire-proor Sputrers, E. H. 
Lunken, London. 

16,939. Motor, J. Molas, London. 

16,940. ABSORBENT Paps, A. Southall and T. Barclay, 
London. i 

16,941. TREATMENT of Pepper, M. Kirchberger.—(B. 
H. Hin, Strait Settlements.) 

16,942. Steam Traps, H. H 
United States.) > 

16,943. APPARATUS for MoISTENING AiR, 8. Reschetni- 
koff, London. 

16,944. Money Titts, E. Fitch, London. 

16,945. Brakes for Cycues, J. F, Stephens, Londor. 

16,946. FrrE-EscaPEs, A. Yockney, London. 

16,947. MANUFACTURE of Paper, A. Yockney, London. 

16,948. VenTILATION of Sewers, J. Bannehr and W. 
Chattaway, London. 

16,949. MANUFACTURE of CAFFEINE-SULPHONATES, O. 
Imray.—(Zhe Farbverke vormals Meister, Lucius, and 
Bruning, Germany.) 

16,950. Wp Sockets, G. Hamilton, London. 


Lake. —(M. Gilmore; 


9th September, 1892. 


16,952. Raipway Mitk Cuurns, &€., C. G 
Derby. 

16,953. Lire-savinc "GaRMENTs, T. R. Sparks, Co. 
Dublin, 

16,954. HiGH-PRESSURE BoILeR, J. Bryant, Walton-on- 
Thames. 

16,955. BELT FasTeNeRs, J. Jardine and J. Knowlson, 


16,951, Preumatic Tires, R. R. Gubbins, London. 
;. Wallis, 


Nottingham. 

16,956. DRILLING Macuings, J. Jardine and A. Allen, 
Nottingham. 

16,957. Cap and Rine Sprnninc Macuines, 8. T. Sharp 
Keighley. 


16,958. RENDERING Fabrics WATERPROOF, W. Thomson, 
Manchester. 
16,959. Lamp Bracket for Cycues, H. R. Carter, Man- 





chester. 
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16,960. Tres Ware, W. Binns and J. W. Binns, Man- 
chester. 

15,961. Marine Sream Evornes, W. Brock and J. Weir, 
G = 


ow. 

16,962. Potisuinc Fett Hats, J. Marshall, Man- 
chester. 

16,963. Fitinc the Surrace of Boor Heets, C. H. 
Southall, Leeds. 

16,964. Gear Cases for Cycies, J. 
ampton. 

16,965. INstRUMENT for HoLpinG Sponces, A. J. A. M. 
Hemy, Newcastle-on-Tyne. 

16,966. Appitions te Kern Rais, W. Crudgington, 
Birmingham. 

16,967. Door-cuecks, J. Birchall, London. 

16,968. Furnaces, J. J. Meldrum and T. F. Meldrum, 
Liverpool. 


G. Grose, North- 


16,969. WasHinc TexTILE Materiat, J. C. Walker and 
J. E. Stephenson, London. 

16,970. Stanps for DispLayinc Hats, H. Ferns, Liver- 
pool. 

16,971. Rerricerators, J. Schaller, Liverpool. 

—_ MOTIVE-POWER ENGINEs, P. van Gelder, Liver- 
pool. 

16,973. Exveores, R. Lovely, Glasgow. 


16,974. Water and Sream Vatves, A. B.: Dobbie, 
Glasgow. 

16,975. Vermin Trap, W. Frankland, Clitheroe. 

16,976. Brackets for Lamps for Cycues, J. Harrison, 
Birmingham. 

16,977. Proprutsion of Mecnanism, A. and H. Norman- 
ton, Manchester. 

16,978. Exnaust Fans, E. N. 
Bottom, Sheffield. 

a Waeets, A. N. Porteous, Edin- 
burzh 

16,980. TREATMENT of Faxsrics, H. H. Lake.—(Th: 
Firm of Fratelli Mora, Italy.) 

16,981. Testinc the Strencta of Wire, J. A. Steven, 
Glasgow. 

16,982. Device for Seatinc Exve vores, H. Williamson, 
London. 

16,983. Manuracture of OrEN-work Hats, B. Boehm, 
London. 


Grounsell and W. 


16,984. CoNVERTIBLE Mart Cart, J. T. Miller, 
London. 

16,985. IoxrtrInc HyprocarBon Encryes, W. Maybach, 
mdon. 


16,986. Arn PropeLiers, W. J. W. and P. C. Wheeler, 
London. 
16,987. Extractine O11 from PLants, W. Spindler and 
C. Stautz, London. 
16,988. Nas, T. G. Parkinson, J. C. Grinsell, and P. 
Gibbs, Birmingham. 
16,989. BurNeRs for MixeraL O1xs, L. Sepulchre, 
ndon. 
16,990. Cart Bones, W. Thomas, London. 
16,991. Waee.s for VenicLtes, W. Thomas, London. 
16,992. Boxes for SmaLt ARTICLEs, F. Miiller, London. 
3,993. Apparatus for Measvurinc Ligvuips, M. T 
Neale, London. 
16,994. Distnrectinc WarTer-cLosets, F. A. Davey, 
London. 
16,995. Crank, Humber Synyer and Co. and J. Hodson, 
London. 
16,996. WeLtpinc Metats, A. V. Newton. 
France.) 
16,997. Raistnc SuNKEN VesseEts, H. Heenan, London. 
- 16,998. Broacutine Taps, F. Wheeler, London. 
16,999. ComBrnep Letrer Paper and Esxve oces, 8. 8. 
Scott, London. 
17,000. TraveLttine Bac for Lapies, F. Weintraud, 
jun., London. 
17,001. Scruspinc Brusues, P. Carty and W. Harvey, 
London. 
17,002. Manvractcrinc Potassium Saticyiate, 8. 
Marasse, London. 
17,003. Impervious Sack, E. Pierret, London. 
17,001. Jorsts of Bettinc, W. R. Greatwich, Bir- 
miogham. 
17,005. Mancracture of Paper, A. Beckwith, London. 
17,00¢. Postar Tuses, P. Tyrer, London. 
17,007. VexNtrLation of Boots and Ssoes, J. Sullivan, 
Cardiff. 
17,008. CrcLe WueEets, J. T. Mayor, london. 
17,009. Sanpaus, E. Bally, London. 
17,010. Ancnors, H. A. House, H. A. House, jun., and 
R. R. Symon, London. 
17,011. Apparatvs for LuBricatinc, H. A. House, H. 
A. House, jun., and R. R. Symon, London. 
17,012. — H. H. Lake.—{Die Firma Fried. Krupp, 
Germany. 
17,013. Breakinc Ramiz, H. H. Lake.—(Die Firma 
Friel. Krupp, Germany.) 
17,014. Pipes, H. H. Lake.—(Di: Firma Fried. Krupp, 
Germany.) 
17,015. Ties for Ramway Raits, W. C. Green, T. B. 
Bishop, and F. 8. Ketchum, London. 
17,016. CoupLincs for Raitway Veuicces, J. R. Avery, ; 
London. : 








(A. Nobel, 


1ith September, 1898. 


17,017. Datvinc Mecuanism of Bicycies, W. Reeves, | 


Liverpool. ’ 
17,018. Mecuanism for Drivine Bicycies, W. Reeves, 
Liverpool. 
17,019. Apparatus for Hansom Cass, T. Pounds, 


London. 

17,020. BepsTeaD ORNAMENTATION, E. Lawson, Bir- 
mingham. 

17,021. Meratiic Bepsteaps, E. Lawson, Birmingham. 

17,022. PortasLte PHotocRaPHic Cameras, W. J 
Spurrier, Birmingham. 

17,023. Water Waste Preveyter for CisTerxs, T. 
Barker. Bolton. 

— FILTER-PREss Trays, J. Critchlow, Stafford- 
shire. 

17,025. Raisinc Licut of Exrectrric Lamps, T. B. 
Sharp, Birmingham. 

17,026. Carryinc Away and Consuminc SMOKE and 
Fomes, G. Sheffield, W. J. Clapp, and W. Sandbrook, 
Newport, Mon. 

17,027. Frre-LicutER, A. Mortimer, Shipley. 

17,028. Burrons and Decorative Naits, L. B. N. 
Finch. Bristol. 

17,029. AtracHinc Hanpies to Brusues, E. Schulte, 
Mauchester. 

17,030. Erection of E.ectricat Conpvuctors 
Woop Casryos, G. 
Manchester. 

17,031. VeLocrpepes, A. Farnell, Bradford. 

17,032. WasH-Hanp Basins and Barus, J. Shanks, 
Glasgow. 

17.033. Grates of Sream Generators, D. France, 
Manchester. 

; VaNIsHING Drawer Box, W. Strain, Belfast. 

17,035. Motors, F. Behrwind, Manchester. 

17,036. Guarps for HorsgesHogs, A. Richardson, 
Belfast. 

17,037. Car Heaters, W. Fairweather.—(J/. H. Carson, 
United States ) 

17,038. Winpow Sitencer, J. Logan, Belfast. 

17,039. Woop and Sorr Merat Sasu Bar, J. B. Clarke, 
Northampton. 

17,040. Hotpinc and Sirtinc Crxpers, T. P. Stewart, 
London. 

17,041. Raitway Sicyatiinec, W. 8. and C. R. Boult, 
London. 

17,042. Pencit Cases, W. P. Thompson.—(R&. Hagen- 
mener, Germany 

17,043. Buckie, W. P. Thompson.—(C. Zender, Ger- 
many.) 

17,044. Cueques, Drarts, Bonps, &c., T. W. Mark, 
Liverpool. 

17,045. Evectric Crocks, J. H. Gash and J. Skilbeck, 
London. 

— Seasonine Timper, C. A. Allison.—(L. Riescr, 

ictoria 

17,047. Suctries, J. A. Gendron and J. C. 
London. 

17,048. SrerEoscoric TELEMETER, H. A. de Grousilliers, 
London. 

17,049. Brakes for Roap Veuicies, J. 


in 
St. J. Day and W. H. Wheeler, 





Janson, 


Morrison, 


London. 





17,050. Tires for VeLocirepe Wuee.s, 8. D. Abbott, 
London. t , 
Bitt and Lerrer Fires, G. H. Twigg, Bir- 


mingham. 


17,053. Pneumatic Cycte Wueet, W. Phimister, 
London. 
7,054. Osrarmstnc Satt, C. D. Abel.—(C. Hirzel, 


Switzerland.) 

7 CaRRYING Provecrites, &c, P. Liicker, 

17,056. Busnes for the Prorecrion of APERTURES in 
Woop, P. Kliemand, London. 

17,057. Barre. Gauges, G. Childe, London. 

17,058. Gas and Om Motor Enornes, W. L. P. Webb, 
Cheltenham. 

17,059. Science Lanterns, H. C. Newton, London. 

17,060. SecurninG Accurate Focus Reotsrration, T. 
R. Dallmeyer, London. 

17,061. Deronatine Raitway Sienat, J. P. O'Donnell, 
London. 

17,062. Microscopes, W. 
London. 

17,033. Jacqguarp Mecuanism, H. H. Lake.—(G. W. 
Stafford, United States.) 

17,064. Jacguarp Mecuanism, H. H. Lake.—(@. IW. 
Stafford, United States.) 

17,065. Drain Prpgs, H. 8. Snell, London. 

17,056. RoLLeR Skates, H. Meussdoerffer, London. 

17,067. Want List for HovuseHo_Lp Purposss, H. Eccles, 
London. 

17,068. Dinner Pcates, H. Milner, London. 

17,069. ExtineuisHinc O1t Lamps when Upset, F. V. 
Smythe, London. 

17,070. Fasteninec for Purses, A. and M. G. Amson, 
London. 

17,071. Non-potsonous Matcues, V. Simonet, London. 

17,072. Aprons for HaRvesTING Macuines, J. Gordon, 
London. 

17,073. Contisvous SpinninG Macuines, G. C. Down- 
ing.—(J. Jae, l¢, France.) 


C. Davis and W. Davis, 


17,074. Tip-cars for Umpretias, &c., T. Cupper, 
London. 
17,075. CLosure for Borries, H. Spriegel, London. 





17,076. Matcnes, J. Martin, Londen. 
17,077. Furnaces for Sewers and Fives, E. Wright, 
London. 
12th September, 1$93. 


17,078. Meton Squeeze, J. Malcolm, London. 

17,079. Compasses, E. Brown, Birmingham. 

17,080. Construction of Go_r CLUBs, H. 8S. Stewart, 
London. 


17,081. Boor Cieantnc Macuine, J. E. Newark, | 
Coventry. 
17,082. KircHen or Cooxinc Ranots, R. Dobbie, 


Glasgow. 

17,083. Heatinc of Borcers for Rances, 8S. Wilson, 
Bedford. 

17,084. CrtinpER Dryinc Macuines, H. Ullathorne, 
Bradford. 

17,085. CanpLestick, P. J. Suntley, jun., Scarborough. 

17,086. SrzamM GENERATOR with INJecTor, J. Hall, 
Manchester. 

17,087. Couptinc Wacons, 8. Hamerand J. Wilkinson, 
Manchester. 

17,088. Soi.es for Siurpers, J. L. Vero, Atherstone. 

— PuLtey Biocks, &c., W. T. Eades, Birming- 
am. 

17,099. ApsusTiInG the ExpLopine of Prosectices, H. 
VY. Keeson, London. 

17,091. FrasH +icHe Burners, S. M. Williams and J. 
A. Shepard, London. 

17,092. WasHinG Rai_way VEBICLEs, E. 8. Bell, New- 
castle-on-Tyne. 

17,093. ELecrric TeLePHones, T. Sloper, Devizes. 

17,094. Cicars and Cigarettes, H. A. Hurndall, Bir- 
mingham. 

17,095. Gas Meters, J. T. Sheard, 8. Harrison, and G. 
W. Dickinson, Manchester. 

17,096. TroLteys for Tix-pLate Works, T. Criswick, 
Morriston. 


17,097. Bicrcte, W. E. Crowther and G. Adams, 
Stock port. 
17,098. MacuinE Hanpie, D. T. Gratton, North 


Clifton, near Newark. 

17,099. SHowcaseEs, R. Timson, Leicester. 

17,100. CycLe Foot-rests, J. J. H. Sturmey and H. 
W. Staner, Leicester. 

17,101. TuBes, R. D. Smillie and W. C. Wallace, 
Glasgow. 

17,102. Miners’ Lamps, H. Hempel, Glasgow. 

17,103. CoIn-FREED Mecuanism, G. T. Wagner, Man- 
chester. 

17,104. QUICK - LOADING 
Manchester. 

17,105. System for 
St. Albans. 

17,106. Hot-arr Esxoiyes, 8. R. Baildon, London. 


Revo_ver, M. Hasselmann, 


Prixntinc Booxs, J. Catton, 


} 17,107. Motors, 8. R. Baildon, London. 
17,108. Pumps, J. C. Merryweather and C. J. 


w. 
Jakeman, London. 

17,109. Fastenincs for Garments, E. Edwards.—(7. 
Hoffmann, Germany.) 

17,110. Vases, C. F. Veit, London. 

17,111. Makinc ALuminium Compounps, W. E. Case, 


mdon. 
17,112. Game, J. H. Matthews, Slough. 
17,113. CLEANING and PoLisHiNnG Knives, L. Huntrods, 
mdon. 
17,114. Rirve, L. H. A. Hauff, Birmingham. 
17,115. Taitors’ MeasurinG Apearatos, A. Griinfeld, 
ndon. 
17,116. Rucer, G. Hawes and P. Holmes, London. 
17,117. Burrerworker, W. Thorp, New Barnct. 
17,118. Composition or Compounp, G. H. Richards, 
London. 
17,119. Composition, G. H. Richards, London. 
17,120. Arsustinc CycvtE Carns, G. W. Drane and 
H. J. Wood, Plaistow. 
17,121 Beartnes of Cycies, G. W. Drane and H. J. 
ood, Plaistow. 
17,122. Preventixc Puncture of Tires, J. B. Buzian, 
ndon. 
17,123. PropeLiter, B. W. Maughan, London. 
17,124. Macutne for Bortnc Broom-HEaDs, 
Feddern, London. 
17,125. Musica INstRUMENTs, G. Brachhausen and P. 
Riessner, London. 
17,126. CaLcuLATING Macuiyes, P. M. Justice.—(Th« 
American Arithmometer Company, United States.) 
27. E.ecrroiyric Ce.xs, T. Craney, London. 
28. Lanterns, G. Jacober, London. 
17,129. TacK-DRIVING Macuines, J. E. Crisp, London. 


F. W. 





| 17,130. Rattway Brakes, A. J. Boult.—(4. Walser, 


Switzrland.) 

17,131. Bicycies, W. P. Thompson.—(Marcus and Co, 
Germany.) 

17,132. Hinces for Screens, W. Glazier and J. Malam, 
Liverpool. 

17,133. Destructors for Rerusr, R. H. F. Rennick, 


ndon. 

17,13t. Prorettinc Apparatus of Suips, C. Casman, 
Liverpoo 

17,135. Castine Type, B. 
United States.) ~ 

17,136. Fixinc Tires, W. P. Thompson.—(A. Bodinar, 
Belgium. 

17,137. Guiptinc of Hanp Venicces, A. H. Dunning, 
London. 

17,138. Rai.way Coupiinos, H. Robinsohn, London. 

ag ee’ Sarevps of Water GauGce Tubes, A. Thomson, 

mdon. 

17,140. Brusnes, J. Jameson, Newcastle-upon-Tyne. 

17,141. Su_pHo-acips of the NAPHTHALENE SeERIEs, H. 
E. Newton.—{The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

17,142. Manuracture of ArtiFicraL Stone, L. Grote, 
London. 

17,143. Construction of Images, 8. M. Schwab, jun., 
Liverpoo 

17,144. Umprecia Riss, W. Corder and F. J. Turley, 
jun., London. 


Willcox. —(W. S. 


Scudder, 








17,145. ConpEensinc Apparatus, G. E. Hudson and G. 
Sanderson, Scarborough. 

17,146. Discuarce Nozzves, A. Colas and B. Leroux, 
London. 

17,147. RarLroap Gates, J. H. Fitzgerald, London. 

17,148. Securninc Corks in Borries, E. T. Thomas, 
London. 

17,149. Carriages, E. D. Brewer. London. 

17,150. Locx Nout, J. H. Taylor and J. J. Harries, 
London. 

17.151. Device for Suspenpinc Trousers, F. Krohn, 
London. 

17,152. ADVERTISING upon CasH RegisTERS, C. Leni, 
London. 

7,153. Brakes for Cycies, J. Marriott, London. 

17,154. Opratninc Power by Pepat Motion, J. 
Lewthwaite, London. 

17,155. Sewine Macwines, J. Holroyd, C. B. Hunt, R. 
J. Johns, and The New Branston Two Reel Sewing 
Machine Company, London. 

17,156. Recucine the Pressure of Gases, T. Charlton 
and A. H, Cannon, London. 

17,157. Srop Mecnanism, A. M. Clark.—(L. Rajloer, 
Germany, and C. H. Schott, United States.) 

17,158. Type-writers, J. C. Fell.—( Messrs. Wyckosr, 
Seamans, and Benedict, United States.) 

17,159. Propuction of Paints, W. V. Wilson and W. 
B. Priest, London. 

17,160. MecuanicaL Toys, H. Y. Dickinson, London. 

17,161. ATracHMENT to Corton, &c., G. C. Fox.—(4. 
R. Wake, British Columbia.) 


13th September, 1898. 


17,162. Guus, &c., E. J. Jeffcote and J. Bates, 


London. 

17,163. Universat Gancway Rouuers, D. M. Gammie, 
Edinburgh. 

17,164. Blowine and Exsavustine Fans, R. J. Hodges, 
London, 


17,165. Roveainc Boots and HorsesHogs, J. Hunt, 
Bristol. 

17,166. Lisutine Lamrs, J. F. Stockton, Ashton upor.- 
Mersey. 

17,167. OPENING SToOPPERED 
Derby. 

17,168. VeLocirepes, J.T. M. Hircock, J. T. B. Bennett, 
and J. Cohen, Birmngham. 

| 17,169. Pneumatic Trres for CycLes, J. O. Young, 

| Glasgow, 

| 17,170. Heatinac Rooms, J. R. Crosthwaite, Stockton- 
on-Tees. 

17,171. Sack Truck, J. Martin, Reading. 

17,172. Warer-TIGHT Covers for Junction Boxes, 8. W. 
Baynes, Bradford. 

17,173. ManuracturRe of Cyanrpes, G. T. 
London. 

17,174..Cvcte Mupoevarps, J. Beard and L. O. Michael, 
Burton-on-Trent. 

17,175. Evectric TELEPHONES and MICROPHONES, T. 
Sloper, Devizes. 

17,176. MakinG Rippanps, L. W. Stone and E. Crowe, 
Banbury. 

17,177. Razors, C. Har. ison, Sheffield. 

17,178. Brakes, J. Farmer, Birmingham. 

17,179. Tires, G. Gibson and J. R. Moore, Newcastle- 
on-Tyne. 

17,180. Vatves for Pyeumatic Tires, M. Lejeune, 
Manchester. 

17,181. Cyvcte Wueexs, J. H. Field and D. Crowther, 
Halifax. 

17,182. Fixine Pyrevmatic Tire Covers, A. J. Blake, 
Bristol. 

17,183. Tires, A. J. Blake, Bristol. 

17,184. Macnine for Benpina Leatuer, J. Blakey, 
Halifax. 

17,185. Construction of Compinc Macuines, 8. Hodg- 
son, Bradford. 

17,186. CLurcH CLEaNsING Door, J. C. Hodge, E. M. 
Brodie, and P. Campbell, Glasgow. 

17,187. Puncnine Hoes for Evecets, W. T. Eggleston, 
Manchester. 

17,188. Pocket Toot, J. Liddle.—(G. Hunter, United 
States. 

17,189. Evecrric Switcnes, J. M. M. Munro and J. 
McFarlane, Glasgow. 

17,190. MerHop of Fastenrnc Boots, L. Gordon, 
London. 

17,191. Kerrie, W. G. Richardson, London. 

17,192. CurBoarps for Toitet Urensixs, C. E. Wendt, 
Manchester. 
17,193. Makina Bricks, J. F. M. Pollock and W. 

Leach, Leeds. 
17,194. ADVERTISING, M. E. Steedman, Glasgow. 
17,195. Spinninc Muces, J. Alexander, Glasgow. 
17,196. INspectinc INTERCEPTORS for Drains, G. T. 
Stevens, London. 
17,197. Dynamos, R. E. B. Crompton and 8. L. Brunton, 
London. 
17,198. PREVENTING SMOKE in Furnaces, E. F. Paddon, 
mdon. 
17,199. Cuairs, A. Plant, Glasgow. 
17,200. Writinc and Drawixnc Apparatus, E, Green- 
field, London. 
17,201. MerHop of Fasreninc Couiars, F. J. Croger, 
ndon. 
17,202. Cycte Carns, A. Bergtheil.—(Z. A. Baldvin, 
United States.) 
17,208. Water- TIGHT CasK-HEAD Box, J. Harr.s, 
London. 
17,204. Hinces, J. Held, London. 
17,205. Treatment of Fish Orrat, J. C. W. Stanley, 
mdon. 
17,206. CHatns, W. Perkins, London. 
17,207. Taps and Tap-Ho.es of Casks, 8. Barnwell, 
Manchester. 
17,208. Urensits for Prerarinc Cocoa, J. W. Rown- 
tree, London. 
. ““Lintmentum Top1 Anninc,” J. J. Anning, 
Leeds. 
17,210. Manuracture of Pepper Castors, H. Thacker, 
London. 
17,211. CompensaTinc Gear, D. M. and J. W. Town- 
send, Shaftesbury. 
17,212. MANUFACTURE of Wire from Copper ALLoys, 
G, A. Dick, London. 
17,213. Manuracturtnc Sinks, R. Stanley and J. 
Bates, London. 
17,214. Macuixery for Moutpine Ties, R. Stanley, 
London. 
17,215. Lire-savine Cotiar, J. F. Smith, London. 
17,216. Heews of Boots for Frixinc Skates, E. C. Wade, 
London. 
17,217. Rartway Cuarrs, J. J. Hayman, London. 
17,218. Gear for Fast or Stow Motion, J. Lewthwaite, 
London. 
Sarety Lamps, J. F. Luke and F. Green, 
London. 
17,220. RecovertnGc Zinc from Waste Propvucts, C. A. 
J. H. and H. E. R. Schroeder, London. 
17,221. Barreries, C. A. J. H. and H. E. R. Schroeder, 
London. 


Botties, E. Proctor, 









Beilby, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


500,674. Compustion CHAMBER FOR PETROLEUM OR 
Hyprocarnon Encines, J. Richardson and W. 
Norris, Lincoln, England.—Filed March 12th, 1892. 

Cluim.—(1) The combination, with the casing A’ 

adapted to be secured to the end of the cylinder, of a 

remvuvable combustion chamber C provided with an 

enlarged middle portion and a contracted orifice C’ 

projecting within the air space of the said casing next 

to the cylinder, and having its rear end secured to 
the rear end of the said casing, leaving an air space 
between the said combustion chamber and the casing, 
and an inlet for oil arranged opposite the said enlarged 





ee, 


the rear end of the cylinder, of a removable combus. 
tion chamber C provided with an enlarged middlg 
portion, a contracted orifice C’ next to the cylinder 
an inlet for oil at its middle portion and an inlet for 





air at its rear end, said combustion chamber having 
its rear end secured to the rear end of the said casing 
substantially as and for the purpose set forth. , 


500,684, Recenerative Coke OVEN, F. Wester in: 
Herne, Germany.—Filed April 19th, 1892. 

Claim.—Itn combination, the two series of coking 

chambers with their independent combustion pas- 


t 
tan, 








sages, the pipes G G’ for supplying gas thereto, the 
two regenerators R R’, arranged side by side and inter- 
mediate of the coking chambers and extending longi- 
tudinally from end to end of the series, the series of 
conduits //' extending from the regenerators R Rk’ 
respectively down between the separated passages M, 
and having lateral branches connecting the conduits 
with the passages and the valves in the said lateral 
branches, substantially as described. 


501,107. Recenerative Gas FURNACE AND Propvcer, 
F. Siemens, Dresden, Germany.—Filed January 28th, 
1891. 

Claim.—(1) The combination in a regenerative gas 
furnace of a combustion chamber, reversible air-hcat- 
ing regenerators, a gas producer located in proximity 
to said combustion chamber and over said regene- 
rators, flues which connect each side of the gas pro- 
ducer at its top with the combustion chamber, valves 
in said flues, flues which connect the regenerators 
with the combustion chamber at opposite sides 
thereof, and flues which connect the combustion 
chamber with the gas producer at each side of its 
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bottom portion. (2) The combination in a regenera- 
tive gas furnace of a combustion chamber, a gas pro- 
ducer, flues which connect each side of the gas pro- 
ducer at its top and bottom with the combustion 
chamber, and all included in a single structure occu- 
pying substantially the same horizontal level, rever- 
sible air-heating regenerators, and flues which connect 
the regenerators with the combustion chamber at 
opposite sides thereof, and said regenerators located 
below the lovel occupied by the combustion chamber 
and gas producer. 


501,138, ApraARATUs FOR THE MANUFACTURE OF STEEL 
or Iron, J. Heaton and G. H. Holden, Manchester, 
England.—Filed March 1st, 1892. 

Claim.—(1) Apparatus for the manufacture of steel 
and iron by the Heaton precess, comprising a con- 
verter consisting of a vertical converting chamber 
surmounted by a shaft or flue and having a removable 
lower portioh adapted to contain a charge of nitrate 
of soda, a melting furnace, and a measuring vessel 
arranged at a lower level than and so as to receive 
metal flowing from said melting furnace, and adapted 
to be placed in communication with said converter by 
a lateral passage, substantially as herein described for 
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the purpose specified. (2) The improved apparatus or 
Jant for the manufacture of steel and iron by the 
eaton , comprising a cupola a, a measuring 
vessel }, a converter ¢ having a lower removable 
rtion ¢, a wheeled truck whereon said lower portion 
ournalled, a hydraulic ram with table 4 arranged 
below said converter, a reheating or melting furnace 
having a charging aperture j’ through its upper ’ 
rails g extending from said table above the roof of said 
reheating or melting furnace, and means for tilting 
said r bl of the converter, these being 





middle portion of the Li 





tially as and for the purpose set forth. (2) The com- 
bination, with the casing A’ adapted to be secured to 


parts 
arranged substantially as herein described for the 





purposes specified. 
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THE TOWN OF PULLMAN, 





FourTEEN miles south of the centre of Chicago, but 
contained within its city limits, is a town that is bordered 
with beds of flowers and stretches of green lawn, that is 
shaded with trees and dotted with parks; a town where 
the houses are all bright and clean, and where everything 
appears orderly. This is the town of Pullman, conceived, 
founded, built and owned by the originator of the sleeping- 
car, a man whose name is known to the traveller all the 
world over; and who, perhaps, has done more than any 
other man to make long distance travelling practicable. 

It was in 1880 that the Pullman Company, finding its 
plant too small to meet the large demands upon it, deter- 
mined to build shops on a larger and more compre- 
hensive scale than it had done before. It chose the 
present site of the town of Pullman, then a marshy place, 
situated on the shores of Lake Calumet, which commu- 
nicates with Lake Michigan. Mr. Pullman, who had 
charge of the scheme, believing that the better the condi- 
tion of the workmen the better the work obtained from 
them, determined, on purely business considerations, to 
build for them a town on the most approved hygienic 
principles, and laid out with esthetic taste. He accord- 
ingly directed his first efforts towards the scientific 
drainage of the future town. The drainage all goes into 
Lake Calumet, and is kept quite distinct from the sewage. 
The latter is taken by a series of pipes to a reservoir, 
holding 800,000 gallons, and is then pumped through a 
90in. iron main to a sewage farm, three miles south of 
the town. There are now nearly 1900 tenements in the 
town, all owned by Mr. Pullman, having perfect drainage 
and sewerage, and provided with water and gas. The 
inhabitants number 12,000. The streets are nearly all 
66ft. wide, and have on each side 8ft. side-walks, and 
plats of grass 8ft. wide, the whole being inclined towards 
the cobble-stone gutters. Some of the streets are 80ft. 
or even 100ft. wide, and have 10ft. side-walks. All the 
merchandising of the town is carried on in two buildings, 
the arcade and the market, the stores being owned by 
private individuals. No intoxicants are allowed to be sold. 
The education and amusement of the inhabitants are 
well cared for by schools, a public library, theatre, parks, 
playgrounds, athletic associations, &c. The government 
of the town is of a distinctly paternal character, every- 
thing being done by the company, through a general 
superintendent appointed by them. 

Turning now to the works, which have brought about 
the creation of the town, these are of great capacity, 
capable of turning out 300 freight cars, twelve passenger 
cars, six sleepers, and several street cars per week. They are 
all well ventilated, lighted by electric light and heated by 
steam. The nine hundred machines in the works require 
more than 6000-horse power to drive them, and this 
power is obtained entirely from steam engines. The most 
noteworthy of these is the great Corliss engine built by 
G. H.'Corliss, and exhibited at the Centennial Exhibition 
in Philadelphia in 1876. This engine is a beam engine 
of 2500-horse power, and weighs about 700 tons. It has 
a capital letter A frame which is 40ft. high. The cylinders 
are jacketed, 40in. diameter by 10ft. stroke, and work with 
steam at 82lb. pressure. The piston-rods are 64in. in dia- 
meter, and the steam pipe 18in. The main beams are 25ft. 
long, 9ft. wide in the middle, and weigh 11 tons each. 
The connecting-rods are of circular section, 24ft. long, and 
tapering from 10in. to 6in. in diameter. The cranks 
weigh five tons each. The diameter of the crank shaft is 
19in., its length 12ft.; the crank shaft bearings are 24in. 
long and 18in. in diameter. The fly-wheel is geared, and 
is 29 7ft.in diameter, built in twelve segments, and weighs 
56 tons. It revolves thirty-six times a minute. The con- 
densers are jet condensers, using 300,000 gallons of water 
per day, which leaves the air pump at a temperature of 
about 110 deg. Steam is supplied by two tubular 
boilers of a battery of twelve. In the car works there 
are 8000ft. of tunnel shafting, and 13,000ft. of overhead 
shafting, the former alone requiring 140-horse power to 

drive it. The shafting turns 90,000ft. of belting and runs 
nine hundred machines of all sorts. 

At Pullman all cars are finished throughout, only the 
rough material being taken there, and this necessitates 
the existence of a very large number of works, including 
the industries for wood working, metal working, forging, 
casting, wood screw making, bolt making, paper wheel 
making, glass working, painting, tinning, upholstering, 
electro-plating, electric lighting, marble working, and 
many others. 

The iron and steel works cover an area of about 
40,000 square feet, employ 250 men, and often run day 
and night. The plant includes two forge fires wit 
Swindell regenerative gas furnaces and two reverberatory 
heating furnaces, the waste heat from which is used for 
raising steam. There are six boilers and eight steam 
engines, whose aggregate horse-power is 2000. The 
machinery includes large shears for cutting up old axles, 
and three trains of rolls. The annual capacity of the 
mills is about 35,000 tons of merchantable bars, and 12,000 
tons of scrap bars. 

_The blacksmith’s shop employs 250 hands, and has 
eighty-five forges, ten power hammers, and eight coke 
furnaces. Nuts, bolts, and small forgings are made here, 
consuming about 70 tons of bar iron per day. All the 
work is piece-work. The large forgings are made in the 
hammer shop, a structure 200ft. by 250ft., and employing 
200 men. There are ten steam hammers, ranging up to 
five tons in weight, and twelve large heating furnaces. At 
this shop about 200 car axles per day are made, and about 
25 tons of heavy car forgings, such as equalising bars, &c. 
The street car department has a blacksmith’s shop of its 
own. Eighty men areemployed in bolt-making alone, and 
produce 50,000 bolts per day, which are all used in the 
works; as 600 to 1000 bolts are used ina single freight 
car, and about 1000 are required for a first-class passenger 
car, in addition to the 800 required in two good six-wheel 
trucks. There are eight bolt-forging machines, fourteen 
threading machines, and seven tapping machines; also 
punching machines, for making the holes in pin bolts, &c. 





The heating is done in twelve stationary furnaces and 
two rotary furnaces, whose time of revolution is just 
sufficient to secure the desired heat. 

An immense number of wood screws is used at the 
Pullman works, and to supply its needs there is a separate 
screw factory employing fifty hands, and turning out 
1500 gross per day. The process in use here is the fol- 
lowing. The coils of wire are clipped to proper lengths 
and roughly flattened at one end in the heading machine. 
The forms are then putin the hopper of a machine called 
a shaver and slotter, which puts them into a revolving 
chuck and finishes the screw head. They then go to the 
threading machine, in which the blanks are inserted in a 
revolving head, which first brings them in contact with 
a cutting tool which forms the point of the screw, and 
then with another stationary tool, “the threader,”’ which 
cuts a spiral thread upon the blank, passing over it three 
or four times. 

The foundry and car-wheel works are a separate 
set of buildings covering an area of four acres, and 
some of them three stories high. The plant is sufli- 
cient to turn out 250 tons of iron a day—besides brass 
work, and to employ 1000 men. The wheel foundry 
is of large extent, and turns out 400 wheels per 
day—which are handled from overhead travelling 
cranes operated at one end by steam power, and at the 
other by hydraulic pressure. There are twenty cooling 
pits in which the wheels are allowed to cool slowly. 
Each wheel has a serial number cast upon it. The 
soft iron foundry has more than an acre of floor space. 
The men make their moulds during the forenoon, pour 
the metal in the afternoon, and leave the castings in 
the flasks for the night gang. The night men clean the 
castings, removing the burnt sand and cores by means 
of steel wire brushes, and by tumbling in revolving iron 
barrels. The moulding is chiefly done by machines, of 
which there are nine. 

The brass foundry has twenty furnaces, and furnishes 
all the car fittings, such as locks, knobs, hinges, hat 
hooks, basket and toilet racks, ornamental pieces, &c. 

On all the first-class passenger cars paper wheels are 








PULLMAN PAPER CAR WHEEL 


used. They are made at Pullman in special shops, which 
have a capacity of 12,000 wheels per year. The shops 
include a foundry for making the cast iron hubs, pattern 
shop, blacksmith’s shop, machine shop, &c. The paper 
wheel consists of a paper core or centre between two steel 
plates }in. thick, bolted together through one flange on the 
iron hub and through another on the steel tire, the flanges 
being on opposite sides of the wheel—as shown in the en- 
graving—so that the core cannot get out of place. The 
paper used consists of good straw-board. The sheets of 
millboard are laid on a table in piles, and have their upper 
surfaces pasted, by boys, with ordinary flour paste. They 
are piled in lots of thirteen, and an unpasted sheet is put 
between the lots, so that the mass of paper readily falls 
apart in slabs tin. thick in the drying-room after coming 
from the hydraulic press. Several of these slabs are then 
pasted together, put under hydraulic pressure of 2000 lb. 
to the square inch, and dried for a week or so at a tem- 
perature of about 120deg. Fah. This is repeated till the 
resulting blocks contain 200 sheets of paper, the original 
10in. in thickness of the paper as it came from the mill 
being pressed into a thickness of 4in., making it as hard 
as oak. After the blocks are thoroughly seasoned they 
are faced and turned in lathes, and forced by about 
120 tons pressure into the steel tires, which are 2in. thick 
and cel tapering 14, deg. The hub is forced on with a 
pressure of about 30 tons; it is turned straight and ;‘;in. 
larger than the hole in the paper. The bolt holes are 
drilled and the bolts forced in by steam hammers. The 
life of one of these wheels is from 500,000 to 800,000 miles ; 
they are said to intercept vibration and so prevent 
granulation of axles, &c. 

There are three shops devoted to car building, one to 
freight cars, another to passenger, sleeping, dining and 
parlour cars, and the other to street cars. The lumber 
used for these cars is stored on sixty acres of land. 
There is stored about 20,000,000ft. of timber, of which 
50 per cent. is pine of all kinds, 17 per cent. oak, 12 
per cent. ash, 12 per cent. whitewood, and the rest 
various ornamental woods. The pine is used for flooring, 
walls and roofs, ash for frames, oak for end sills, cross- 
ties and platform timbers, and the other woods chiefly in 
form of veneer for inside finishing. The ornamental 
woods include birch, butternut, cedar, cherry, cypress, 





mahogany, oak, satinwood, sycamore and poplar. A 






wood which is now coming largely into use, replacing 
mahogany, is vermilion wood from the Andaman Islands. 
The lumber yards employ about 200 men, nearly all 
Dutch. 

The freight car shops have a floor area of over six acres. 
The lumber enters at one end of the shops, is cut to 
proper lengths, planed, mortised, &c., and passes on till 

it reaches the erecting shops at the other end. All work 

is piece-work, and as many as 100 flat cars have been 

finished in one day, but the usual rate is forty cars 

a-day. There are seventy-nine wood-working machines 

in the mill and matching-rooms, and 180 men. The 

erecting shop is 450ft. long, with standing room for eighty 

cars, so that while forty are building the material is being 

put in place for forty others; it employs 270 men. The 

paint shop has drying room for 120 cars. 

Of the special industries necessary to fit up the Pull- 
man cars, a few may be mentioned. Fifty operators are 
employed in treating glass, embossing it by the fluoric 
acid process, bevelling it with emery and grindstones 
—the latter imported from Scotland—and in making 
mirrors. 

Electro-plating employs about a hundred hands. Two 
processes are carried on, namely, silver foil plating for 
such articles as curtain rods, to give a durable coating, and 
electro-plating. The plant includes chemical baths, two 
dynamos, four drill presses, die presses, lathes, sixteen 
polishing and buffing lathes, and machines for spinning 
sheet metal. The electric lighting of the cars necessi- 
tates the presence of another industry with thirty em- 
ployés. The sleeping cars are fitted with call bells with 
current from Leclanché batteries. The electric lighting 
is usually by means of a dynamo and storage batteries 
situated in front of the train in the baggage car, which is 
also fitted with ammeter and voltmeter. On the Penn- 
sylvania lines a Brotherhood engine and an Eickemeyer 
dynamo are used. The storage batteries are under the 
car, the cables leading from the dynamos passing over the 
top of the car in a wooden moulding painted with insulated 
paint and covered with tin roofing. The cables terminate 
at the end of the car in flexible couplings. The marble 
work in cars for wash basins &c., keeps busy about 
twenty-five operatives, but metal work is now largely 
taking its place. Sheet metal working requires the 
services of nearly 200 men, whose average earnings are 
2°50 dols. per day, and includes turning roofs, piping cars 
for heating, putting in air-brakes, setting in galvanised 
iron tanks, placing all heaters, as well as the ranges and 
kitchen equipment of dining cars. 

In all, about 6300 people were employed last year at 
the Pullman works, of whom but a very small proportion 
were women and children. This year the number has 
been very considerably less, owing to the extremely small 
amount of railway extension, and to the general financial 
depression. The average earnings, not including mana- 
gers, were about 600 dols. per man per year, and exclud- 
ing labourers and children, considerably over 700 dols. 
per year. More than three-fourths of the employés are 
paid by piece-work, and hundreds of them earn over 
3 dols. per day. Common labourers receive from 
1:35 dols. to 1°75 dols. Of the workmen, about one-fourth 
are American, an almost equal number Scandinavians; 
then come German, British, and Dutch, while the Irish 
are very few indeed. 

The Pullman Company has contracts whereby none but 
its sleeping cars are allowed to run over 130,000 miles 
of railroad, and this gives it the practical monopoly of 
sleeping-car building in the States. It owns and 
operates 2300 cars. The longest regular, unbroken run of 
any of these cars is from Boston to Los Angelos, a dis- 
tance of 4322 miles. 








THE IRON AND STEEL INSTITUTE. 





Tue annual meeting of the Iron and Steel Institute 
was held at Darlington on Tuesday and the two following 
days of this week, the President, Mr. E. Windsor 
Richards, being in the chair. The attendance, in spite of 
the unfavourable character of the weather at the begin- 
ning of the meeting on Tuesday, was considerably larger 
than has been usual for some time past, and amounted to 
between 400 and 500, a number that would have severely 
taxed the local accommodation but for the circumstance 
that a very large contingent of the members are resident 
in the neighbourhood. The Mechanics’ Institute, where 
the meeting was held, was filled both on the floor space 
and the gallery. Among those present were Sir I. 
Lowthian Bell, Bart., Sir John Alleyne, Bart., Sir James 
Kitson, Bart., Mr. E. P. Martin, Mr. W. Whitwell, Mr. 
R. A. Hadfield, Mr. Snelus, Mr. Gilchrist, Mr. James 
Riley, Mr. Pattison, Mr. J. Head, Mr. Stead, and several 
other North-country members. 

After a short address of welcome from Mr. David Dale, 
pointing out the appropriateness of the occasion, as 
following upon the date of the 68th anniversary of the 
opening of the Stockton and Darlington Railway, which 
took place on September 26th, 1825, and the intimate 
relation of the town to the development of the iron trade, 
which address was appropriately acknowledged by the 
President, 

The proceedings commenced with the reading of a 
paper by Mr. Paul Kupelwieser on “‘ The Manufacture of 
Basic Steel at Wittkowitz,’’ one of those that were left over 
from the London meeting in May last. This described a 
combination of the Bessemer and basic open-hearth 
methods. The pig iron treated, which was too high in 
phosphorus for the ordinary ganister lime converter, 
and too low for the basic process, was taken melted 
from the blast furnace and blown for about five or six 
minutes in order to remove the silicon—which ordinarily 
only amounts to 0°8—1:2 per cent.—when a product is 
obtained of a character between white iron and very hard 
steel. This is run into a ladle and taken to the open 
hearth furnace, where it is run in through a hole low 





down on the side, the proportion of metal so charged 
being about 60 per cent. of the total require] for tho 


300 


THE ENGINEER 





Serr. 39, 1899, 








——$— 
bulk, the remaining 40 per cent. being added as | heavily most of the time, was a most gratifying one to all ICR RX ' ; 
solid pig iron, to be melted down in the usual | who were present. CRDEARCS (RE e oo Sam ORO 


way. The conversion and dephosphorising is then 
accomplished by the addition of scrap, lime, and iron 
ore, the lining being, of course, of dolomite or magnesite. 
By this means the corrosive action of the silicon upon 
the basic Kning is avoided, and the wear of the con- 
verter linings is also diminished. Less lime, there- 
fore, is required to keep the slag basic, and the expendi- 
ture of fuel and cost of labour are, owing to the rapidity 
of working, much smaller. These advantages, according 
to the figures in the paper, are considered by the author 
to reduce the cost of conversion about 10s. per ton, 
bringing it to an equality with the Basic-Bessemer pro- 
cess when carried out on a large scale, the combination 
being especially suited for pig iron of medium forge 
quality, which, under ordinary circumstances, is not 
adapted for steel making. 

In the discussion of this paper Mr. Snelus mentioned 
the process as having been used in Styria, and that he 
had tried it at the West Cumberland Works, but that the 
experiments, which appeared to be of a promising cha- 
racter, were not completely carried out. 

Mr. James Riley thought that the paper was deficient 
in information as to the yield, which appeared from the 
figures given to work out to a larger proportion than was 
admissible in good open-hearth practice. A more impor- 
tant difficulty was the proper proportioning of the two 
kinds of apparatus to each other, for, supposing the open- 
hearth furnace to be of a moderate size, say, 15 tons, then 
if small converters were used they both must wait until 
the requisite number of blows were completed, whereas if 
a single large converter were used it would necessarily be 
idle for a great part of the time. 

Mr. W. Whitwell, speaking from personal knowledge of 
the process, was prepared to agree with the author as to 
the saving in cost, the figures taken from the accounts 
at the time of his visit being in close approximation to 
those given in tne paper. 

Mr. J. Head inquired as to the origin of the ore from 
which the pig iron treated was smelted, whether it 
included any of the phosphoric ore of Gellivara, which 
was now being shipped to Central Europe. No one pre- 
sent was, however, able to answer the inquiry. The 
President, after reminding the meeting that many 
of the members present had seen a similar process 
in operation at the Neuberg Works in Styria after the 
Vienna meeting, gave his opinion that no saving of time 
of any consequence could be effected by the use of melted 
metal in the open hearth furnace, which opinion was con- 
firmed by Sir Lowthian Bell, who pointed out that the 
oxidation during melting is one of the more important 
factors in the working of the process in the ordinary way. 
Unfortunately, the author was neither present nor repre- 
sented. The discussion produced no reply. 

The second paper by Sir Lowthian Bell, on “The Waste 
Heat, Past, Present, and Future, in Smelting Ores of Iron,” 
gave a clear and detailed analysis of the progress made 
in saving fuel in the blast furnace since the adoption of 
the hot blast by increased height of furnaces, the saving 
of waste gases, and the use of firebrick stoves, with a 
numerical estimate of each successive saving, in a manner 
that will be familiar to most of those who have followed 
the author’s researches on this subject. After narrowing 
down the possible chances of further saving to the 
sensible heat of the slag, and the exhaust steam of the 
blowing engines, some experiments were noticed, having 
for their object the possibility of utilising this heat by 
passing the exhaust steam through a chamber containing 
balls of hot slag, from 16 to 20 tons of water being passed 
over eight balls of slag in twenty-four hours. From 
these it appears that steam might be heated to 500 deg. 
to 600deg. Fah. The purpose to which this has been 
applied is the evaporation of brine at Clarence Works, 
and as far as the experiments have gone, the author 
calculates that the slags from a furnace producing 500 
tons per week may be able to evaporate a quantity of 
brine equal to about 150 tons of salt, or perhaps more. 
The method is, however, quite new, but the author pro- 
posed to furnish further details in the published paper. 
Up to the present time, from 300 tons to 400 tons of salt 
have been produced in the manner described. 

No discussion having been called forth by the reading 
of Sir Lowthian Bell’s paper, it was followed by the third 
on the list, that by Mr. H. Bauerman, on “Iron and 
Steel at the Chicago Exhibition.”” This gave a sketch of 
the principal objects of metallurgical interest in the 
Exhibition, dwelling more particularly upon the large 
forgings from the Bethlehem Iron Company, and the 
methods employed in producing them, the Krupp collec- 
tion there of Messrs. Sluman and Fetzner, the Low 
Moor Company, the large black sheet 165ft. long, produced 
at one operation from Rudolf Hiitte Teplez, and the 
Swedish collection. with the very interesting machine for 
consolidating steel ingots by centrifugal spinning, due to 
Mr. Lebenius. This, as might have been expected from 
its nature, was passed without discussion. 

The last paper taken on Tuesday, that by Mr. A. L. 
Steavenson, on ‘‘ The Last Twenty Years in the Cleveland 
Mining District,” compared the present with the former 
condition of the mines, treating more particularly of 
the Lumpsey Mines, near Saltburn; the spiral drilling 
machines driven both by water power, and the Priestman 
petroleum engine, being described and illustrated. This, 
together with a similar paper on “‘ The Tudhoe Works of 
the Weardale Iron Company,” by Mr. H. W. Hollis, the 
general manager, was intended as a guide to the visit 
to the works, which came off in the afternoon. 

Between 200 and 300 members availed themselves of 
the special train to Spennymoor for Tudhoe, and about 
eighty more adventurous spirits braved the elements on 
the Cleveland Hills. The Tudhoe Works were so fully 
described in our columns a short time since that it will 
not be necessary to go further into their description here, 
but Mr. Hollis’s paper must be warmly commended as a 
most interesting and valuable memento of a visit which, 
although not favoured by the elements, as it rained 





The proceedings on Wednesday morning were opened 
with the reading by the secretary of a paper by 
Professor Ledebur, of Freiberg, on ‘‘ The Modifications of 
Carbon in Iron,” which summarised in a useful form the 
opinions held by different authors on this subject, from 
the time of Karsten downwards, and defined these modi- 
fications as four in number, which he distinguished as 
graphite, temper carbon, carbide carbon, and hardening 
carbon. The effect of silicon in determining the passage 
of one flow of carbon into another during the solidification 
of the metal, as well as that of manganese in the opposite 
direction, was also considered, and generally the paper 
may be commended as saving the reader of the present the 
necessity of looking up the earlier authorities, but it can- 
not be stated that there was any great novelty in it. In 
the discussion Mr. Snelus objected to the author’s claim 
for priority in defining the mutual relations of silicon and 
eirbon in cast iron in the year 1872, as the facts had 
been laid before the Institute nearly ten years earlier, 
and thought that there was not sufficient evidence as to 
the existence of the carbide modification. 

Mr. Hadfield stated that silicon does not interfere with 
the hardening of steel of fairly high carbon temper, and 
exhibited a specimen which had been so hardened, 
although containing more silicon than carbon. He also 
objected to the term temper carbon, and thought the 
expression annealing carbon already in use was preferable, 
as more probably indicating its method of production. 
He also showed that there was not a great difference 
between the temper carbon and graphite, as the former, 
when rubbed on paper, gave a good blackleaded surface 
in the same manner as the latter. 

Professor Roberts Austin considered that the presence 
of hardening carbon was not sufficient to account for the 
hardening of steel. 

Mr. Stead thought, when he many years ago stated 
that grey iron might be produced by mixing white and 
glazed pig iron together, that he was merely repeating 
matter of common knowledge, but it now seemed to be 
claimed that this was a discovery of much more recent 
date. He also agreed with Mr. Hadfield as to the iden- 
tity of the two forms of graphite as determined by the 
paper test, which he had been in the habit of using him- 
self. He disagreed with Mr. Snelus in opinion as to the 
carbide carbon, which he considered as being well esta- 
blished by the work of many chemists, and concluded by 
saying that he had lately devised a small machine for 
making polished sections of iron and steel for microscopic 
purposes, which produced a true surface in a few minutes, 
which he hoped to bring before the Institute at the next 
meeting. 

Mr. Turner, of Mason’s College, considered that the 
author had been the first to put the facts as to carbon 
and silicon in pig iron into the form of a positive state- 
ment. 

Mr. Bauerman pointed out that the difference in the 
two forms of graphite was only of the kind occurring in 
nature, there being largely crystalline graphite found in 
Ceylon, and fine-grained or amorphous varieties in other 
places, as in Bohemia, Cumberland, and Siberia, the latter 
being suitable for pencils, while the former was only fit 
for crucibles, but both were equally good graphite in 
regard to physical and chemical properties. It was 
likely, therefore, that the same relation might hold good 
between the two in the iron. 

Mr. Edward Riley referred to his early experiments in 
the formation of iron silicide, when he succeeded in 
making a material with 23 per cent. of silicon. 

Owing to the absence of the author, there was no 
reply to the different speakers. The second paper, by 
Mr. J. P. Betson, on “Iron and Steel Wire, and the 
Development of its Manufacture,” was read by the 
author, and may fairly be said to have been the success 
of the meeting, as it was listened to with great attention 
throughout, although it did not produce anything but a 
little informal conversation, which can scarcely be called 
discussion. 

It was different with the third paper, by Mr. William 
Muirhead, on ‘Suggested Improvements in Steel 
Plates,” who proposed to do away with the separate and 
intermediate operation of slabbing, with its unavoidable 
accompaniments of re-heating, handling, and shearing, the 
ingot, which is to be thinner and of less weight than 
those in use in plate mills at present, being taken from 
the cogging mill, and then directly over to the plate mill, 
where it is roughed and finished at one heat. 

This provoked a very lively discussion by Mr. James 
Riley, Mr. Warles, Mr. Snelus, Mr. Hollis, Mr. Jeremiah 
Head, and others, who very generally disapproved of 
the author’s method, especially combating the special 
advantages claimed; namely, saving of waste, and also 
amplification in the number of ingot moulds, the experi- 
ence of all the speakers who had at different times tried 
to do away with the intermediate or wash heating, being 
exactly in the opposite direction. There was so much 
information produced upon the matter, that the hour of 
adjournment arrived before the subject was exhausted, 
and it was agreed to resume the discussion on Thursday 
morning, before passing to the final business. 

In the afternoon excursions were made to the Liihrig 
Coal-washing Plant, the Randolph Pit of the North 
Bitchburn Coal Company, at Evenwood, and to the 
works of the Darlington Steel and Iron Company. 
These, together with the excursion to Consett, we propose 
to notice next week. 








Tue death is announced of Mr. Henry Weaver, the 
managing-director of the Anglo-American Telegraph Company. 
He died suddenly at Folkestone, from heart disease, at the age of 
sixty-eight. He was born at Shrewsbury on May 5th, 1825, and 
entered the service of the Electric Telegraph Company at the age 
of twenty-one. After the transfer of the inland telegraphs to the 
State, he took the management of the Anglo-American Telegraph 
and the Atlantic Telegraph Companies, which position he had held 
since the beginning of January, 1870. 





EXHIBITION. 
(From our Special Commissioner.) 
KRUPP’S GUNS. 

Tue ordnance exhibits at Chicago were remarkable 
rather for containing among them extraordinary speci. 
mens than for any claim to represent the war maté. 
riel manufactured in all countries. France was con. 
spicuous by absence, the only French manufacturer being 
Hotchkiss, who, being also an American maker, took his 
stand in the latter capacity when the French Commis. 
sioners withdrew. England was well represented in 
certain branches only, and thus many of the best known 
European makers sent no exhibits, and others only speci. 
mens of particular branches of work. In spite of this 
however, there were some of the finest ordnance ona 
shields existing, including the most powerful gun, and 
two or three best plates that we know of. 

As some of the manufacturing establishments exhibited 
complete groups of samples, it seems desirable to notice 
these in succession, and compare specimens of the best by 
different firms, each branch together as opportunity occurs, 
It might appear courteous and desirable to take American 
exhibits first, but for various reasons it is convenient to 
begin with those of foreign makers, and of these Germany, 
as represented by Krupp, naturally comes first. 

Germany takes a very prominent place in the United 
States. Judging from statistics given in the Anthropo- 
logical House at the World’s Fair, German immigrants 
outnumber those from any other country, exceeding those 
from the United Kingdom by more than 10 per cent., and 
those of Austria, which comes next, with Italy and Russia 
not far behind, by more than 60 per cent. Germany did 
not figure at the Paris Exhibition, it was natural then to 
expect her to come forward well at Chicago, and she more 
than fulfilled expectations, the Emperor, so it is said, 
using his influence to promote this end. It is to be 
noticed that in no case was an exhibit the exact pattern 
employed in the German service. As however, many very 
closely resembled the service pattern, more stress is to be 
laid on the principles that prompted such a distinction 
than on the effect of it. The Krupp material constituted 
an exhibition of itself; it included heavy ordnance com- 
plete and mounted for land and sea service, the guns 
being worked by steam power; quick-fire guns, projec- 
tiles, armour plates, and rolled plates ; very heavy forgings, 
namely, shafting, rollers, axles, rods, &c.; moulded steel 
castings, such as stem, stern posts, propeller bed plate, 
wheel rims pinions; steel articles pressed and forged in dies, 
such as locomotive steam domes, protective caps for 
armoured towers; a two-axle bogie gun-carriage, walls, 
casings, kc., also tires of wheels, sets of wheels, and last, 
two excellent hoisting shears and field railway plant. 

It is obvious that this vast exhibition, which was ina large 
pavilion of its own, would attract general attention, and 
not only that of persons interested in ordnance, especially 
asin the midst of its guns stood a gigantic piece weighing 
120 tons, being the heaviest and most powerful gun in 
the world. On certain occasions al] the pieces, with the 
exception of this one, which was on a plain mounting for 
experimental firing, were manned and drilled by word of 
command from a gallery opposite, and the effect was 
striking, all the huge pieces elevating, depressing, and 
training to the right or left together, their long bores 
almost suggesting the trunks of a band of gigantic ele- 
phants. My business, however, is to attempt something 
more than a popular inspection of the exhibit. The guns 
may be taken first. 

(1) 42. em. (16°54in.) coast gun on front-pivot coast 
carriage. The length of the barrel is 45°93ft.; length of 
bore, 41°66ft. ; number of grooves, 120; weight of barrel 
with breech block, 120°46 tons; weight of carriage, 66°92 
tons; maximum recoil, 7°87ft.; weight of heaviest charged 
shell, 2513°2 lb. (1 ton 2°44 cwt.); charge, 903°89 lb. 
The breech block of this piece is worked by two men 
without difficulty ; muzzle velocity, 1981-6ft. per second ; 
energy, 60,000 foot-tons; perforation by Krupp’s formula, 
42'4in. This gun was made in 1886, and has fired sixteen 
rounds. The railway transport of the barrel or gun itself 
was effected in Germany upon a Krupp’s special wagon 
with sixteen axles, weighing 80,800 kilos. (79} tons), 
and in the United States on a similar one built by the 
Pennsylvanian Company It was mounted on its present 
carriage by the two hoisting shears exhibited. 

(2) 30°6 cm. (12-Olin.) 35 calibres long, on hydraulic 
naval carriage for men-of-war and large armour-clad 
vessels. Length of barrel, 35ft. 1°2in.; length of bore, 
32ft. 6in.; number of grooves, 68; weight of barrel 
with breech block, 61°46 tons. The carriage consists of 
upper carriage, frame, and turntable. On the periphery 
of the latter rests the walls of an armour cupola covering 
the gun and mounting. The gun is worked by hydraulic 
power; the breech block being unlike that of other Krupp 
guns, is moved in a vertical slot by hydraulic power. The 
recoil is checked and the upper carriage moved by means 
of two brake cylinders. Elevation and depression and 
training and loading effected by hydraulic power. The 
gun captain, from a platform in rear of the gun, is able to 
cause the upper carriage to run in or out, to open and close 
the breech, to raise and lower the ammunition lift, operate 
the loading ram, elevate and train the gun, and point and 
fire it. Loading is effected with the barrel elevated, and 
the carriage run back. The breech wedge when lowered 
forms a. guide to carry the projectile and charge with the 
breech. A telescopic rammer and hydraulic cleansing 
squirt are employed. The pump of the hydraulic work- 
ing apparatus of the carriage has an automatic governor 
which regulates the speed according to the requirements 
in water-pressure, and shuts off steam when pressure 
water is not being used. The normal pressure is sixty 
atmospheres. Training through an entire circle occupies 
fifty seconds. The gun fires a steel armour-piercing 
projectile weighing 1003 1b., with a muzzle velocity of 
2234 foot-seconds, and a muzzle energy of 34,728 foot- 
tons, having a perforation of wrought iron of 45°66in. by 
Krupp’s formula, for which he estimates an equivalent of 
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ARMOUR PLATES AT THE CHICAGO EXHIBITION 


(For description see page 300) 
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29-69in. of steel. In England the equivalent of steel 
would be larger compared with the wrought iron. The 
wrought iron would be less, but by a formula which has 
been shown to be incorrect for so high a velocity. The 
piece fires the usual projectiles, steel, iron and shrapnel 
shells. The gun has fired ninety-eight rounds with full 
charges, and the bore appears to be in excellent condition. 

(3) 28 em. (1lin.) gun for coast service, 40 calibres long. 
Length of barrel, 36°75ft.; length of bore, 33-99ft.; number 
of grooves, 84; weight of barrel with breech block, 42°62 
tons. The carriage is for coast service, and allows great 
elevation, namely, 45 deg., but may be adapted for ships. 
It consists of upper carriage, slide and turntable, all 
covered by a flat, dome-shaped”armour shield resting on 
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the turntable. The recoil is braked in the direction of 
the fire, to minimise strain on the mountings. The gun 
trains on a ring of balls or ballrace. Training, elevation, 
and loading are effected by one man standing on a plat- 
form in rear of the breech. The gun fires a steel armour- 
piercing shell weighing, when loaded, 760°6lb. Its 
bursting charge is 7:94]b. It also fires common and 
shrapnel shells. Muzzle velocity, 2067 foot-seconds; 
muzzle energy, 22,536lb. The range at 45 deg. is 
22,200 yards. The perforation at the muzzle is given as 
calculated at 34in. 

(4) 24cm. (9:45in.) gun, 40 calibres long, mounted for 
coast service on centre-pivot carriage. Length of barrel, 
31ft. 613in.; length of bore, 29ft. 1°75in.; number of 
grooves, 56; weight of barrel, including breech block, 
30°31 tons. The carriage rests on a frame with pivoting 
arrangement. The hydraulic brake cylinders are fixed 
outside the carriage; 44 deg. elevation is provided for. 
The upper carriage and frame have double walls ; they 
rest on the frame, which is anchored to the masonry 








Back 


foundation, and also carries the pivot. A portion of the 
entire weight rests on a ball race on the pivot, the pres- 
sure being transmitted thereto, and regulated by means of 
plate springs. Lateral training is effected by means of 
a pinion engaging in a toothed ring on the base. Owing 
to the employment of the ball race training is very easily 
performed. It will be seen that this fact is the key to 
the peculiar system carried out in quick-fire guns, to be 
noticed hereafter. Elevation is performed by worm gear 

|and toothed arc. The guns can be trained and moved 
vertically to a certain extent by the gun captain when in 
his place, but not as in the larger hydraulic-worked guns. 
The gun fires the usual steel and other projectiles, each 
weighing 474]b.; with a light one weighing 352'7 lb., a 
muzzle velocity of 2623 foot-seconds has been achieved, and 
with the heavier one 2300 foot-seconds. With 2100 foot- 
seconds velocity, at 44 deg. elevation, a range of 21,872 
yards—or nearly 12} miles—was obtained, the maximum 
elevation being 21,456ft., and the duration of flight 
70°2 secs.; and on April 28th, 1892, in the presence of 
the German Emperor at Meppen, a range of 22,120 yards 
was obtained. The perforation through wrought iron is 
estimated at 29°5in. 

(5) 21 cm. (8°26in.) gun, 85 calibres long, mounted on 
centre-pivot naval carriage, intended for armoured gun- 
boats and vessels of medium size. Length of barrel, 
24ft. O'58in.; length of bore, 22ft. 0°84in.; number of 
grooves, 48; weight of barrel, with breech-block, 13°98 
tons. The carriage rests on a frame and pivoting arrange- 
ment, covered by an armour shield about lin. thick, 
training being facilitated by a ball race. In addition to 
hand gear, there is an electrical driving apparatus for the 
turning gear, elevating gear, and projectile crane. The 
gun fires projectiles of various lengths up to steel com- 
mon shell 44 calibres long. These and the steel armour- 
piercing shell weigh 308°6 lb. each. With these the muzzle 
velocity is 2119 foot-seconds, and with a 238°1 lb. pro- 
jectile it is 2836 foot-seconds. The muzzle energy with 
the heavier projectile is 9616 foot-tons, and perforation 
through wrought iron is given as 26°18in. The gun has 
fired seventy-four rounds with full charges. 

(6) 15 cm. (5°9in.) quick-fire gun, 40 calibres long, 

| mounted on centre-pivot naval carriage. Length of barrel, 
19ft. 6°64in.; length of bore, 18ft. 2°35in.; number cf 
grooves, 44; weight of barrel, with breech-block, 4°44 
tons. The gun runs forward, after recoil, from the incli- 
nation of the slide. Training and elevation are effected 
by hand wheels operating on worm gearing. A sheet 
metal shield covers the elevating ‘“‘ number,” or man. 
The projectile weighs 100°3 lb.; it is combined with the 
charge ina brass case. As to speed of fire, in a series of 
18 shots on one occasion eight were delivered in 46 
seconds, at a target at 2187 yards range ; then eight more 
in 40 seconds, and one at 8281 yards, and lastly two 
rounds at the first target, making in all 18 shots in 126 
seconds. In another series of 14 shots, eight were fired 
|in 48 seconds, at a target 2187 yards distant; then five 
| shots in 22 seconds, into the open, at 3281 yards range ; 
| and, finally, one shot at the first mark; in all 14 rounds 
in 93 seconds, or about 9 shots per minute. In both 
| eases, if the range is unaltered, the speed is about 10 
| rounds per minute. The target at 2187 yards range was 
| hit every time. 
| charges. 


|length of bore, 14ft. 8°42in.; number of grooves, 36; 
' weight of barrel, with breech-block, 2°078 tons. The 


This gun has fired 269 rounds with full | 
| weight of barrel, with breech-block, 6:3 cwt. 
| (7) 12 cm. (4°72in.) quick-fire gun, 40 calibres long, on | 
| centre-pivot naval carriage, intended for cruisers and | 
| large despatch boats. Length of barrel, 15ft. 8°98in. ; | 
| on @ cast iron base. 
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piece has no trunnions, being held in a trunnioned gun- 
metal cylindrical jacket. The recoil is regulated in the 
cradle in the true direction of its action, and running-up 
is effected by a spring. Elevating and training are 
effected by means of hand wheels on worm gear, as in the 
15 cm. gun. In this gun alone the sights, being fixed to 
the cradle, are not moved in recoil. Maximum eleva- 
tion, 20ideg.; depression, 10 deg.; weight of carriage, 
2°49 tons ; weight of shield, 1:56 tons. The projectiles 
are of three weights: 39°68lb., 44°091b., and 52°35 Ib. 
The muzzle velocities with the two former are respectively 
2585, 2412 foot-seconds and the energies 1840 and 1776. 
As to speed, eight shots have been fired in 35 seconds, 
well aimed. 


FIG.8 











Back. 

(8) 87 cm. (3:48in.) quick-firing gun of 40 calibres 
length. Length of barrel, 11ft. 5-Olin.; length of bore, 
10ft. 6°77in.; number of grooves, 32; weight of barrel, 
with breech-block, 1 ton 2°8 ewt.; ona centre-pivot naval 
mounting containing the ball path, hand wheels, &c., 
already noticed in larger designs. A double screw gear 
serves to run the gunin. The projectile weighs 19°84 b. 
It has a muzzle velocity of 2411 foot-seconds and an 
energy of 800 foot-tons. Nine rounds have been fired in 
29 seconds. The piece exhibited has fired thirty-six 
rounds, with full charges. 

(9) 75 cm. (2°95in.) quick-firing gun of 25 calibres, 
mounted on Caponnier carriage, designed for a flank 
defence of ditches, &c. Length of barrel, 6ft. 1-82in. ; 
length of bore, 5ft. 6-14in.; number of grooves, 28; 
The upper 
mount is made of cast steel in one piece, as also is the 
frame. Training and elevation are here again effected by 
worm wheels. The frame rotates on a cast steel pivot 
The projectile weighs 13°23 lb. The 
muzzle velocity is 1640 foot-seconds. 
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(10) 10-5 em. (4°18in.) fortress and siege gun, 35 cali- 
bres long, with carriage. Length of barrel, 12ft. 0°88in.; 
length of bore, 11ft. 1°86in.; number of grooves, 32; 
weight of barrel with breech-block, lton 3cwt. The 
carriage consists of steel brackets with double elevating 
screw, and brake cylinder and wheels. 
recoils up wedges steep enough to run out again auto- 
matically. 

(11) 24cm. (9°45in.) fortress and siege mortar, and 
represents similar ones of 28cm., 2lcem., and 15cm. 
Howitzers also exist of 21cem., 15cm., and 12cm. 
calibre. These are transportable by single arrangements 
as two or four-wheeled vehicles. The 24cm. mortar is 
fixed on a central pivot mounting with circular claw 
rails, admitting of 30 deg. lateral training on each side of 
the directline. The old chain gear is still used, identified 
in this country with Cunningham's name. Elevation up 
to 60 deg. is provided. The shell weighs 299°8 lb. 

(12) Portable 7°5cm. (2°95in.) mortar. Length, 
lft. 689in.; weight, 110°31b.; mounted on steel plate 


carriage or bed and wooden foundation, weighing 106 lb.; | 


worked and transported by four men. 
9°48 Ib. 

(13) 7-5 cm. (2°95in.) field gun, 28 calibres long. Length, 
6ft. 10°68in.; weight, 683°42]b.; recommended as a 
principal field gun firing smokeless powder, with a 
metallic cartridge. The carriage is of steel plate, giving 
20 deg. elevation and 5 deg. depression; weight, 1058-2 1b. 
It has an automatic brake. The projectile weighs 
12°89 Ib. Ring shell and shrapnel are used. Muzzle 
velocity, 1640ft. The gun exhibited has fired 322 rounds. 

(14) 75cm. (2°95in.) light quick- firing field gun, 
adopted by several South American artilleries. Length, 
5ft. 10°87in.; weight, 518°09lb. Weight of carriage, 
573°21b.; weight of projectile, $°481b.; muzzle velocity, 
1509ft. 

(15) 6cm. (2°4in.) boat and landing gun, 21 calibres 
long. Length of gun, 4ft. 1-2lin.; weight, 232]b. The 
piece is on a centre-pivot mounting on a ball race. 
Training and elevation are effected by hand wheel and 
worm gear. There is a wheeled carriage for landing, 
made of plate steel. Weight, complete with ammunition 
boxes, 750°41b. The limber, loaded with ammunition, 
weighs 948-°91b. Weight of shell, 6°6 lb.; charge, 0-882 1b.; 
muzzle velocity, 1168 foot-seconds. 

(16) 75cm. (2°95in.) mountain gun, 13 calibres long. 
Length, 3ft. 2°38in. Weight of gun, 220-46 lb.; carriage 
and wheels, 343 91 1b.; carried on three mules (two for 
the barrel and carriage, and one for the wheels and pole). 
Weight of projectile, 9°48 lb.; muzzle velocity, 984 foot- 
seconds. 

(17) 6cm. (2°36in.) mountain gun Length, 3ft. 3-din.; 
weight of gun, 198-41 1b.; carriage and wheels, 277°77 lb.; 
weight of projectile, 5-181b.; muzzle velocity, 918-6in. 

(18) 3:7 cm. (1°46in.) Bush gun, used in Africa. Length 
of barrel, 4{t. 9°O7in.; weight, 88-18 lb.; weight of carriage, 
including wheels, 101-41 1b.; weight of projectile, 0-99 Ib.; 
muzzle velocity, 1329ft. 

One special peculiarity in Krupp quick-firing mountings 
is to be noticed, namely, that even the smallest pieces are 
controlled and moved entirely by gear. It is urged that 
in a sea a man, instead of having to steady the piece, can 
hold himself steady by its means. The working of this 
must, however, be proved by practice on service. 

Krupp exhibits the following armour plates of steel—(1) 
steel faced, (2) nickel steel, (3) nickel steel with a 
hardened face. For the steel-faced plates is claimed 
excellence in the weld or union of the iron and steel, and 
a'so tenacity in the steel and iron. The compound, or 
steel-faced, plate is 11ft. 9°7in. by 7ft. 10-4in. by 11-76in. 
It weighs 19°64 tons. It has been attacked by four 
chillei iron shot from an 11°02in. gun, as shown in 
Figs. 1 and2. The striking velocities varied from 1334-3 
to 1337°6 foot-seconds; that is, they were practically 
equal. The theoretical perforation for steel falls a little 
below the thickness of the plate, both on the English and 
on Krupp’s system of calculation, supposing all the work 
was delivered at the points of impact, which was not the 
case, for the projectiles obviously broke up, as is shown 
by the white splashes or actual points lodged. The plate 
had resisted well, the cracking was slight and confined to 
the face-plate, and the weld was very good. The attack 
being made with chilled projectiles is so favourable a con- 
dition, that while it is undoubtedly a good plate, no great 
stress is to be laid on the experiment. 

A second compound plate was shown—see Fig. 3. It 
measured 11ft. 9°6in. by 8ft. 3-6in. by 15°72in., and weighs 
27°55 tons. It had been attacked by two chilled iron and 
one steel projectile fired from a 12-0lin. gun. ‘The 
velocity of the last-mentioned was rather less than that 
of the chilled shot, but seeing that it held together, it 
delivered by far the most severe blow (see Figs. 3 and 
4). It was, however, not a full match for the plate ; the 
weight was 7164 lb., the striking velocity 1528ft., and 
the perforation through steel on the English system of 
calculation, 14-4in. Like the plate mentioned above, 
this one was a very good steel-faced plate, but nothing 
extraordinary. 

We now come to the plates of nickel steel. Figs. 5 and 
6 show an excellent plate measuring 10ft. 9°6in. by Sft. 
4‘8in. by 11°8lin., weighing 20°01 tons, which had been 
attacked, on November 25th, 1892, by four steel and one 
chilled iron shot, fired from a 28 cm. (11-02in.) gun. The 
blows were, theoretically, nearly equal, the heaviest being 
with a steel projectile weighing 512-34 lb., and a velocity 
of 1554ft., and a calculated perforation of 12-9in. of steel, 
or considerably more than a match for the plate. Con- 
sequently this plate is excellent indeed, both as to 
perforation and resistance to cracking. The steel projec- 
tiles after recovery are shown at the base of the plate. 
They are admirable, being apparently uninjured. The 
chilled shot is shown broken in the plate. 

A second nickel steel plate was exhibited, closely 
resembling the one just mentioned in its general character. 
It measured 18ft. by 12ft. by 15-75in., and weighed 27°55 
tons. It had been attacked on September 10th, 1892, by 
a 12-0lin. gun with four steel and one chilled shot. The 
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The gun carriage | 


maximum blow was with a steel shot of 715°4 lb , a strik- 
ing velocity of 1699ft. per second, and calculated perfora- 
tion of 16-16in. of steel. This the plate had resisted very 
well. It showed less effect than the last-mentioned plate, 
having been rather less severely tried. The steel pro- 
jectiles had broken in two in every case. 

Finally, Krupp exhibited a very interesting plate of 
nickel steel, with what is certainly a specially hardened 
face, measuring 8ft. by 6ft. by 10-23in., weighing 9°06 tons. 
This was attacked on March 18th last by both a 15 cm. 
(5°9in.) gun, and a 21 cm. (8°26in.) gun with steel projec- 
| tiles. The former fired three rounds with 1886, 2000, and 
| 2160 foot-seconds velocity. The last, with a projectile 
| weighing 112-43 lb., had a calculated perforation through 
| steel on the English system of 11°75in., and on that of 
| Krupp of 17:46in. of iron, or on the English deduction 
for steel, 13‘97in. The 8°26in. gun fired two rounds, one 
| with a steel projectile weighing 209°65 lb. and 1727°7 foot- 
| seconds velocity, the last weighing 307°54 lb., with a strik- 
| ing velocity of 1824-5 foot-seconds, having an energy of 
7096 foot-tons, or 788 foot-tons per ton of plate, and a 
calculated perforation on the English system of 17-3in. of 
iron, or on the Krupp formule known in this country, of 
19:0; while in Krupp’s book it is calculated as 20°87in. 
The projectile broke in the plate. The plate is shown in 
Figs. 7 and 8. The lighter blow with the 8:26in. gun has 
made a decided tear at the back, but the heaviest blow of 
all has only made a slight bulge. 

This plate deserves special attention ; it challenges com- 
parison with any that has ever been tested. The one that 
most nearly corresponds to it is the Bethlehem plate in the 
Exhibition, which has been subjected to five blows from 
an 8in. gun without suffering much. The two plates are 
of identical area. Krupp’s plate is only 10-23in. thick, 
the Bethlehem is 10°5in. Krupp’s plate has defeated one 
much heavier blow than the Bethlehem plate was subjected 
to, the striking energy of the American 8in. gun being 
5008 foot-tons, and the perforation 14-6in. of iron on the 
English system. For a maximum blow, then, the Krupp 
plate has stood a test successfully which is unprecedented 
in its severity as to shock, and the only blow that has 
been borne by a plate exceeding it in comparative per- 
forating power is one borne by the Vickers 6in. plate at 
Portsmouth from a 6in. Holtzer shot, with a calculated 
perforation on the English system of 11-3in. of iron, and 
that plate was severely cracked by the blow. The con- 
ditions here were very different. To turn back to the 
more natural comparison with the Bethlehem plate: the 
total energy delivered in five blows on the Bethlehem 
plate was 2172°5 foot-tons per ton of plate, and that on 
Krupp’s was 2313 foot-tons per ton of plate. 

The Bethlehem plate, then, has been subjected to 
greater total shock, and, with the exception of one hair 
crack, it has borne five blows from the 8in. gun with less 
effect at the back than is seen in the case of the Krupp 
plate under one blow of the 8'26in. shot, and that the 
lighter blow of the two delivered, which suggests unequal 
resisting powers on different parts of the plate, and it may 
be urged that the Bethlehem plate might have borne 
heavier blows than those to which it was subject. On 
the other hand, for the Krupp plate it may be said that, 
although }in. thinner than the Bethlehem plate, it has 
borne with complete success one very much more severe 
blow, and shows a total freedom from cracking. 

Altogether it may be said that the Krupp plate was 
called upon to exhibit considerably greater resisting 
power in the case of one round than the Bethlehem, and 
that it did so with great success, but that in another 
case it yielded more than the Bethlehem did. The plate 
does not appear to have been equal in hardness 
throughout, but it exhibited wonderful resistance to 
cracking. It is curious that these two extraordinary 
plates should be the work of makers who never offered 
armour for trial to any great extent until the last two 
or three years. The Krupp plate is not entered 
in the catalogue as having a hardened face, and 
when pressed as to this obvious fact, the only reply was, 
that no information is offered as to the hardening process, 
except that it is notthat of Harvey. With regard to pro- 
jectiles, there can be no question as to the excellence of 
those made of forged steel, which had rebounded from 
the nickel steel plate shown in Fig. 5. There are also 
“ steel forge shells,” ‘* steel mine shells,” with specially 
thin walls, ‘‘ cast iron forge shells,” shrapnel and case 
shot. 

The remainder of the Krupp exhibit, consisting of the 
forgings, castings, &c., enumerated above, do not come 
under the head of ordnance, and ought to be noticed on 
their own merits. The hoisting shears perhaps are an 
exception. They are each capable of lifting 83°65 tons, 
and working together mounted all the ordnance in the 
Krupp pavilion. They are models as to compactness 
and lightness in comparison to their strength. 











HARBOURS AND WATERWAYS. 


The London Docks.—The statement made at the half- 
yearly meeting of the East and West India and St. Katha- 
rine’s Docks show that there has been a falling cff in the 
trade from foreign ports to the port of London, during the 
first half of this year, to the extent of 159,895 tons, or 9 per 
cent. The loss of the two companies named above amounts 
to 149,890 tons, representing 122 ships. The chairman, at 
one of the meetings, stated that the tonnage of Bristol had 
fallen off in the same period 12 per cent., and at Liverpool, 
16 per cent. The strike at Hull had also caused the trade 
there to fall off 17 per cent. At the East and West India 
Docks the new cold air stores are completed, and good pro 
gress is being made with the new entrance to the West India 
Dock. A great effort was made to entangle the labourers at 
these docks in the Hull strike, but without effect. As an 
acknowledgment the company had promoted 300 men to the 
permanent class. Three-fourths of the men employed earn 





over 20s. a week, as compared with one-half who earned that 
sum two years ago; 3800 men, out of 6550 on the list, earn 
24s. a-week and upwards, the average being 27s. a-week. 
The work is now much better done by the permanent men 





employed than it was formerly by the casuals, 





a 

Liverpool.--The recently published accounts of t 
Docks and Harbour Board show for the first time . bee 
decrease in the trade of the port, amounting to 7 per cent 
The principal imports on which there is a falling off are liye 
animals for food, wheat and flour, cotton and timber, The 
decrease in the export trade amounts to 34 per cent. Foun 
the report of the engineer, it appears that considerable progress 
is being made with the works at the Canada and Huskisson 
Docks. Tho most interesting feature of the report relates io 
the dredging on the Mersey Bar. This has been carried oy 
continuously, and owing to the favourable character of the 
weather, great progress has been made. Abouta million and 
a-third tons of sand have been removed, or nearly twice as 
much as in the previous year. The most recent soundings 
show that within the limit of 500ft. on each side of the centre 
line of dredging, there was a depth of 20ft. The total 
quantity of sand removed up to the date of the report 
amounted to about 24 million tons. Tranmere Poo! at 
Birkenhead, with its adjoining graving dock, has been pur- 
chased by Messrs. Roberts and Co., timber merchants, with 
the view of making it into a dock for the cattle trade. The 
dock board have purchased the foreshore at Tranmere at a 
cost of £110,000. It is rumoured that it is intended to make 
a dock here sufficiently deep for the Atlantic liners to enter 
at any state of the tide, and that railway communication 
will be made alongside the steamers, so that passengers may 
be able to depart or arrive with the least possible delay and 
inconvenience. 

The Clyde.—The decrease in the shipping on this river has 
been less than at other ports. The revenue for the year end. 
ing in July last was £368,481, being £745 less than in the 
previous year. As compared with 1891, the revenue of the 
past year shows a considerable increase. The surplus revenue 
of the year amounts to £34,906. The debt due by the Trust 
now stands at £5,046,283. The expenditure on the Cessnock 
Dock during the past year amounts to £225,713. The closing 
of Loch Long against the deposit of river dredgings will add 
considerably to the cost of the future maintenance of the 
river. It is stated by Mr. Deas that up to March last about 
454 million tons of material had been deposited in Loch Long 
from the dredgings of the Clyde Trust, and 44 millions from 
those of the other Trusts, making a total of 50 millions of 
tons. Notwithstanding the deposit of this enormous amount 
of material dumped over a limited area, the soundings show 
only a very small decrease in depth in the loch. Messrs, 
Fleming and Ferguson have recently delivered to the Trust a 
new twin-screw hopper barge capable of carrying 1200 tons 
on a draught of 13ft. 

The Tees.—A scheme has been brought forward by Mr. 
Wrightson, the Chairman of the Chamber of Commerce at 
Stockton, for converting the bend in the river which runs 
past that town into a wet dock of 56 acres, with a lock at the 
lower end of the bend near Blue House Point, 450ft. long, 
60ft. wide, with 27ft. on the sill at high water, a new cut 
being made for the river in a nearly straight line to the east 
of the village of Thornaby. The length of this cut would be 
about 1} miles, about half of which would be along the old 
course of the river. The estimated cost of this scheme is 
£400,000. The improvements made in the river have caused 
a depression of 5ft. in the level of low water, and at present 
there is only 12ft. in the middle of the channel, and less than 
this at the quays. The Tees Commissioners are dredging and 
deepening the river between Middlesbrough and Stockton, 
but this dredging is confined to 100ft. in width in the middle 
of the river, leaving slopes of 4 to 1 beyond this. This slope 
leaves no available depth at the wharves for a vessel to lie 
afloat at low water. At the Corporation Wharf the greatest 
depth is 10ft., and this cannot be increased without endanger- 
ing the walls. Mr. Wrightson argues in favour of this 
scheme :—The great advantage which a port situated some 
distance up a river has over those further removed from the 
centre of distribution, and the tendency for business to be 
concentrated and accumulate at the head of a navigable river; 
that it would give a permanent depth of 27ft. at Stockton, a 
safe port for vessels to lie afloat, the increased convenience in 
loading and unloading, and the advantage to the shipbuilders 
in launching their vessels. 

Hull Docks.—The Act for the purchase of the property of 
the Hull Dock Company having received the Royal Assent, 
the North-Eastern Railway have now become the owners of 
these docks. Before the Bill was passed by the Committee, 
an arrangement was come to with the Hull and Barnsley 
Company, under which it is enacted that the North-Eastern 
shall not, except by agreement, reduce the dock rates and 
charges at the docks below those charged by the other com- 
pany. The North-Eastern have pledged themselves to bring 
the docks up to modern requirements, but there is no under- 
taking to construct a new dock, as was the case last year. 

Bristol Docks.—The amount of revenue earned by these 
docks has a special interest just now on account of the move- 
ment which is going on for the construction of further 
accommodation at Avonmouth. The total amount of net 
profit on the working of the docks from all sources has been 
£65,282. This is equal to about 3 per cent. on the aggregate 
amount of the capital of more than two millions. As, how- 
ever, the rate which has to be paid on the greater part of the 
loans is 34 per cent., and for part 4 per cent., the city has to 
make good the balance of about £18,238. The principal 
items of expenditure have been for maintenance of works, 
£7963; dredging in the docks, £4066, and in the river, 
£1068 ; hydraulic power, £1149. Out of capital there has 
been expended £79,848 on the new dock at Avonmouth. 
The tonnage returns show a decrease of 44,284 tons in foreign 
vessels, and an increase of 2561 in those coastwise. 

Wick.—The fishery authorities at this port borrowed of the 
Government Loan Commissioners some years ago a sum of 
£60,000, for the purpose of building a harbour. Unfortu- 
nately, this work did not prove a success, and the breakwater 
was laid in ruins by the storms of the North Sea. The repay- 
ment of the loan was in consequence suspended for ten years. 
That period will expire in about six months, and recently a 
deputation from the present Harbour Authority waited on the 
Treasury with the view of inducing the Government to 
absolutely remit the debt. Sir Alexander Rendel has been 
sent down by the Loan Commissioners to inspect the harbour, 
for the purpose of reporting as to the progress of the works 
now being carried out for its improvement, and for which a 
further loan of £50,000 was raised. A copy of this report has 
recently been given in THE EnGineeR. The improvements 
already effected enable fishing boats to enter the harbour at 
all states of the tide. 








Sr Massey Lopes has presented Plymouth with nine 
or ten acres of land, to form part of the proposed reservoir for the 
town’s water supply, upon which the Corporation is expending 





large sums, 
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RAILWAY MATTERS. 


Mr. G. T. Wuire, lately appointed traffic super- 
intendent of the Great Western” Railway, and for many years 
Ye tioned at Exeter, was on Monday presented by the mayor of 
pre city, on behalf of a large body of influential subscribers, with 
a service of silver. 

Tux Pennsylvania Railway Company is now operating 
thirty-one miles of its new York Division with automatic block 
signals—nineteen miles from Jersey City to Perth Amboy Junction, 
and twelve miles from Philadelphia to Holmesburg Junction. 
These signals are the Westinghouse electro-pneumatic. 


Tux report of the Melbourne Tramway Company for 
the past half-year shows a profit of £46,333, including £23,715 
brought forward. ‘The report, however, is a diastrous one when 
compared with the previous year, the earnings being no less than 
£104,000 under the figures for the preceding year. The results 
give a little indication of the state of the depression in the two 
Colonies~ New South Wales, with about half the traffic, lost under 
£10,000 ; in Victoria the loss was £104,000, 


Iv calling attention to the report of the Aerial Naviga- 
tion Convention recently held in Chicago, the Railroad and Engi- 
neering Journal Says 3—‘ Not that there are any novelties in the 
shape of facts set forth in the report, but because the position 
taken by those most interested in the matter is so clearly eluci- 
dated. It is not expected that express speeds will be attained, or 
that aerial navigation will soon reach a stage of development that 
will present an_ attractive field for commercial investments, but 
simply that aerial navigation promises to become an accomplished 
fact, though it may not supplant the locomotive and the ocean 
steamer.” 


A piscovERY which is likely to have a considerable 
influence in the railroad development of north - western South 
America, viz., of workable beds of coal in Colombia, is reported in 
the Bulletin of the American Iron and Steel Association. A 
Washington engineer, Mr. C. F. Z, Caracristi, spent last winter 
and spring exploring for coal, His report says that adjacent to 
the Gulf of Darien, in the departments of Canca and Bolivar, 8000 
equare miles of coalbeds have been found, with 2000 additional 
square miles in the department of Magdalena, The coal, whichisthe 
property of the Colombian Government, is anthracite, tituminous, 
and cannel, and is said to lie in beds from 3ft. to 20ft. thick. 


Tuer electro-pneumatic interlocking switch and signal 
jent at the complicated track crossing at Stewart-avenue and 
wenty-first-street, Chicago, Il]., went, says the Railway Master 
Mechanic, into operation on August 6th. The plant was put in by 
the Union Switch and Signal Co., and is to be operated for six 
months by it. There are 108 levers; fifty of them throw 
thirteen single switches, thirty-seven cross-overs, and twenty-two 
switches with movable frogs, making a total of 172 pairs of 
movable points. One lever alone throws sixteen movable points 
and nearly 500ft. of detector bars. Forty of the signal levers are 
in use, operating from one to five signals each, or eighty-five 
signals in all. The signals are lighted by electricity. The cost of 
the plant was about 150 000 dollars. 


In his report to tte Board of Trade, on the accident 
that occurred on the 12th inst., close to Llantrissant Junction, 
about one and a-quarter mile south of Treforest Station, on the 
Taff Vale Railway, Major Marindin says no blame for carelessness 
cr lapse of duty can, in his opinion, be attributed to any servant of 
the company for the accident. The permanent way was in good 
order, the engine was properly constructed, and had been carefully 
overhauled, the speed was certainly not excessive, and the flaw in 
the hanging T link on the axle-box of the trailing driving wheel of 
the engine, which led to the fracture of this link, and was the real 
cause of the accident, was in such a place and of such a nature 
that it could not well be discovered while the spring was still in 
position on the engine. Nevertheless, although he did not blame 
the driver, in his opivion the ay oe course for the driver to have 
taken in this case would bave been to whistle at once for the 
brakes to be applied at the rear of the train, and then, if the guard 
had not already done so, to apply the continuous brake, not too 
violently at first, but gradually, and if he had acted in this 
manner the accident would have been far less disastrous, and 
possibly there would have been no loss of life at all. 


Aw accident resulting in the death of two men and 
injury to several others occurred on Wednesday afternoon at the 
Marsh-lane tunnel on the North-Eastern Railway, outside Marsh- 
lane Station, Leeds, on the line between Leeds and York. For 
some time past the North-Eastern Railway Company have had in 
hand extensive operations for the entire removal of the tunnel and 
the substitution of a deep cutting. The work has been attended 
with considerable difficulty, and fatal accidents have previously 
taken place in connection with the undertaking. Consequent upon 
the demulition of the tunnel provision has had to be made fora 
roadway known as Pontefract-lane, which passes over a certain 
ae yg of the tunnel, and in order to connect the two sides a 
ridge composed of masonry has been built. This had just been 
completed by the contractors, Messrs. Whittaker Brothers, and at 
about a quarter to one o'clock on Wednesday the centre baulks and 
lagging supporting the arch of the bridge suddenly gave way. 
Seated under the bridge taking dinner were a number of workmen, 
and the mass of timber, weighing upwards of 80 tons, fell. / 
labourer named Scott seems to have observed the gradual giving 
way of the construction, and he gave a prompt alarm. The men 
were not all able to escape. Three were embedded in the délris, 
and two—Joseph Garrett, ganger, and Joe Lacy, a navvy—were 
dead. A contractor's engine was standing under the bridge when 
the fall took place, but the driver and fireman were saved by the 
cab of the engine. 


Tue Berlin Electric Railway project of Siemens and 
Halske for an electric viaduct railway designed to complete the 
metropolitan system of Berlin has been approved by the Govern- 
ment, and is about to be put in hand. The existing metropolitan 
road in 1882 carried over 9 millions of passengers, and has now 
reached an annual traffic of 33 millions, including the belt 
road. This service crowds the system so much that the time 
interval of trains has been reduced to what is considered a 
minimum, and the tracks destined originally for through traffic 
only are used for local traffic as well. The railway will include :— 
(1) An east and west line from the metropolitan station, just west 
of the Spree, to Charlottenburg, which will be entirely on viaduct. 
(2) Aline from the Friedrichstrasse station, in the heart of the 
city, southerly and then westerly to the Griinwald suburb. Of 
this, a short portion in the heart of the city from the Friedrich- 
Strasse station to the Pottsdam station will be in tunnel. The 
portion from the Pottsdam station to the east and west line 
previously mentioned will be on viaduct ; and the strictly suburban 
portion will be at the street level, but so designed as to be trans- 
formed into a viaduct line eventually. (3) A viaduct line from the 
Friedrichstrasse station northerly to Pankow, viaduct and surface. 
The gauge will be the German standard, 4ft. 84in., but the height 
of the cars has been reduced so that the normal clear height will 
be 3°15 metres, permitting the minimum depth for the tunnel and 
facilitating the passage from tunnel to viaduct. The cars will be 
mounted on two trucks, each of which will have an electric motor; 
they will be 2:25 metres wide, and the standard clearance of 
tunnels and structures will be three metres wide. It is estimated 
that the weight per wheel will be from 1°3 to 1‘5 tons. Stations 
will be mere sheltered platforms three cars in length. The design 
for the viaduct will be very simple and economical, but of 
decorated design. The clear headw ay at the street crossings will 
be 44 metres, the depth of the road ‘bed from the top of the rail 
to the overhead clearance being 0°55 metre, 


NOTES AND MEMORANDA. 


In Greater London 3477 births and 1958 deaths were 
registered last week, corresponding to annual rates of 31°0 and 
17°5 per 1000 of the estimated population. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 19°7 
per 1000 of their aggregate population, or nearly one per 1000 greater 
than the London rate, and 2-2 per 1000 greater than that of greater 
London, 


Beerbohm gives the most complete set of estimates of 
the wheat production of the world for the six years ending with 
1893 that has yet appeared, including such countries as the Cauca- 
sus, Tunis, Uruguay, Persia, and Syria. The total comes out at 
281,450,000 qr. for 1893, or 13,000,000 qr. less than last year’s total, 
which was the largest on record, 


Tue Academy of Sciences has received a letter from 
M. Janssen. He stayed at the Mont Blane Observatory from the 
8th to the 15th inst. The Z'imes correspondent says that on the 
first two days he could take no observations, but the air was after- 
wards exceedingly transparent, and he is now convinced that the 
solar atmosphere contains no oxygen. 


In London, including the metropolitan workhouses, 
hospitals. and lunatic asylums situated outside Registration 
London, 2554 births and 1561 deaths were registered last weck. 
The annual death-rate per 1000 rose again to 18°9. During the 
four weeks ending on Saturday last the rate averaged 18:6, or 1°7 
per 1000 above the mean rate in the corresponding periods of the 
ten years 1883-92. 


Tue din. Brown wire-wound gun tested at Sandy Hook 
three weeks ago has the unusual length of 45 calibres, about 
five calibres longer than the high-powered ordnance rifles in the 
United States navy. The projectile weigked 621b., and we infer 
that a charge of 21 1b. of Leonard smokeless powder was used. 
A muzzle velocity of 2875ft. per second was attained, which was 
equivalent to a muzzle energy of 3557 foot-tons. 


Epwarp M. GREENE, of San Francisco, has designed a 
novelty for the midwinter fair to be held in that city, which he 
hopes will rival the Eiffel Tower and the Ferris Wheel. It isa 
colossal statue of Justice, 150ft. high, supporting an immense pair 
of scales, the extremities of which are cars holding fifty people 
each. The beam is a truss of immense length, oscillating like a 
Cornish engine beam, and lifting the cars to a height of 350ft. 


For some forms of belts, it is said, paper is likely to 
take the place of leather. According to the Boston Commercial 
Gazette, a belt made of paper is found superior to those of usual 
materials for some purposes, as it becomes covered with a hard, 
shining surface in working, which makes the belt durable. In 
making the belts, links made from strong paper pulp are used, and 
after working for some time the coating of the belt next to the 
pulley becomes exceedingly hard. 


Tue census of India for 1891 shows a total population 
of 287,223,431, of whom only 6 per cent. can read and write. The 
average population per square mile is 184. The population of the 
British provinces is 221,172,952, or77 per cent. of the whole, cover- 
ing an area of 61°85 per cent. Of large towns there is a compara- 
tive paucity, 1401 out of a total of 2035 not containing 10,000 
inhabitants—Bombay, containing 821,764, being first, and Calcutta 
ranking second with 741,144. There are 207,000,000 Brahmins, 
9,000,000 Animists, nearly 2,000,000 Sikhs, 1,500,000 Jains, 
7,000,000 Buddhists, 57,000,000 Mussulmans, and 2,000,000 
Christians. 


Tur harmlessness of high frequency alternating 
currents is generally assumed to be explained by the fact that 
there is ‘‘ virtually no current strength” or quantity. Dr. W. 5. 
Hedley recently remarked in the Lancet that another factor con- 
cerned in the effect is the ‘‘ concentration” of the current. 
Passing a current of high frequency and capable of keeping a 
5-candle lamp glowing, through the body by means of copper 
cylinders held in the hands, produced no appreciable effect beyond 
a slight warming under the electrodes; using a half-crown as 
electrode on the forearm, the same negative result follows; with 
a shilling, there is a slight pricking effect, which becomes quite 
vainful with a threepenny-piece substituted for the shilling, thus 
indicating that other factors have to be considered, as well as mere 
frequency, in the discussion of the “ harmlessness” of alternating 
currents. 


Ar a recent meeting of the Paris Academy of Sciences, 
a communication was made by R.*P. Chevalier, Director of the 
Meteorological Observatory of Zi-Ka-Wey, containing an account 
of the terrible typhoon of October 7th-10th, 1892, which led to the 
loss of the British mail steamer Bokhara, to M. Faye. A closestudy 
of the phenomenon has revealed the fact that there was no high- 
pressure area for a distance of 600 to 1000 miles round the centre. 
This result, ature remarks, is entirely in opposition to Ferrel’s 
theory, which asserts that every cyclone is surrounded by a high- 
pressure area representing an anti-cyclone. P. Chevalier is also 
convinced that in low latitudes cirrus clouds form a constant indica- 
tion of a distant typhoon. According to him, the centre of a 
typhoon and its direction are indicated by the point on the horizon 
whence the cirri appear to diverge, an observation which would 
locate the origin of typhoons in the regions of low-latitude cirri, 
i.e., at a height of about 1200 or 1300 m., instead of at the surface 
of the earth, as often supposed, But P. Chevalier believes that the 
interior motions of the cyclone are represented by rectilinear con- 
vergent trajectories curved by the rotation of the earth, so that 
the air ascends in all the phenomena, except at the centre, where 
even he does not go so far as to deny the descending movement so 
clearly observed by Manile. He observes, however, that the foot 
of the cyclone was lifted above the surface at intervals, to descend 
in another portion of its track, and thatit was independent of the 
nature of the ground, thus characterising itself as a phenomenon 
originating in the higher atmospheric strata exclusively. 


A peEscripTion of clay filters made by the Royal 
Porcelain Manufactory, Berlin, has been given in the Jowrnal of 
the Chemical Society. They are made of unglazed hard-baked clay, 
so hard that steel will not scratch them, endure a pressure of 
several atmospheres without breaking, and are attacked only— 
and then but toa very slight extent—by hot concentrated sulphuric 
acid, or caustic soda. They are made in the shape of a flask with 
flattened bottom, of capacity 50 cc., 135 ce., and 1000 ce. in the 
respective sizes, or as cylinders 19 cm. long of 50 ce. capacity. 
These filter at the rate of, roughly, 4900 cc., 8600 ce., 29,600 ce., 
and 5950 ce, of pure water per hour respectively, with a difference 
of pressure of 700—720mm. ‘The rate is not much less when a 
turbid mixture is filtered instead of pure water. The filtration is 
very perfect. From water containing barium sulphate precipitated 
in the cold, or stannous sulphide, perfectly clear filtrates were 
obtained, and the complete washing of the precipitate was effected 
in from tbree-tifths to two-fifths of the time required with a folded 
filter. From milk and starch solution perfectly clear filtrates were 
also obtained, but these became somewhat turbid on standing. 
The filter is usually immersed in the liquid to be filtered, and con- 
nected, several at once if required, with a large exhaustion vessel, 
into which the clear filtrate is run. This vessel is exhausted by 
means of a water pump and then left to itself. A great saving of 
the water used by the pump is thus effected, as compared with the 
ordinary method of filter pump filtration. The filters may be 
cleaned for further use by rubbing with sand, or, if this is not 
successful, by dipping in strong acids. If they have been used for 
filtering oil, for which they are also adapted, they may be cleaned 





by ignition in a muffle, 





MISCELLANEA. 


AN easily closed, but not too easily opened, envelope for 
halfpenny postage or unsealed communications is being made by 
Messrs. Beeching and Son, Strand, London, who have sent us 
samples, 


WE are requested to state that the electric installation 
at Messrs. Harper's works, Aberdeen, was designed and con- 
structed by the General Electric Power and Traction Company, 
Kentish Town, London. 


PRELIMINARY investigations concerning a further in- 
crease of the water supply of Paris are now being made in accord- 
ance with schemes to which we have referred on previous occasions. 
It is proposed that a new supply shall be drawn from six springs 
now flowing into the Loing, at and near the town of Nemours. 


WE are informed that Messrs. L. Hugh Bristowe and Co., 
of 47, Victoria-street, S.W., are erecting a plant for demonstrating 
the efficiency of their system of mechanical filtration at the Salford 
Sewage Works, Salford. ‘The erection is being superintended by 
_— agents, Messrs. Bell Brothers, Lower Broughton-road, Man- 
chester. 


A sIMPLE form of jointed shoe to attach to the feet of 
ladders is being made by Mr. L. W. Sutcliffe, Market-street, Man- 
chester. They consist of a form of skeleton socket attachable to 
the feet of any ladders, this socket being pivoted to a flat foot- 
piece provided with indiarubber bottoms. The shoes thus accom- 
modate themselves to the ground or floor, and do not slip. 
Similar shoes are made for the upper end of the ladder. 


A TELEGRAM from Victoria, British Columbia, dated 
September 19th, says:—The British cruiser Melpomene, which 
returned to this port from the south on Monday, steamed direct 
from Callao to Victoria, a distance of over 5000 miles, in twenty- 
two days, without making a stop for coal. Officers of the Navy 
consider this a noteworthy achievement, which has seldom been 
paralleled and never surpassed. This vessel was engined by 
Palmers Shipbuilding and Iron Company, Jarrow. 


TueE Ferris Wheel Company, at the World’s Fair, having 
been permitted to take in £60,000 before it began paying a 
percentage to the Exposition company, passed this mark on 
September 8th with £600 to spare. The daily average receipts 
have increased gradually until on the date given they reached 
£1600. Hereafter the Ferris company will pay 50 per cent. of its 
receipts to the Exposition company. LHnyineering News says the 
success of this remarkable piece of engineering construction must 
be especially gratifying to Mr. Ferris, as both his fellow engineers 
and the directory of the Fair denied him recognition at first. In 
five months the 2200 tons of iron aud steel were put in shape at 
Detroit and shipped and erected at Chicago. The total cost is said 
to have been £78,400, 


THE new Cunarder, the Lucania, in completing her first 
voyage from Liverpool to New York and back, has made a better 
average than any other Atlantic steamer up to date. As recorded 
in our issue of the 15th inst., her outward passage to New York 
was accomplished in 5 days 15 hours 37 minutes. On the home- 
ward run she arrived at Queenstown on the 22nd, having made the 
passage—although running for 31 hours at a reduced speed on 
account of fog—in 5 days 17 hours 21 minutes. On the outward 
passage the actual distance steamed over was 2781 knots, and on 
the homeward one, 2782 ; the average speeds on the two passages 
being 20°5 and 20°4 knots per hour ; the closeness in distance run 
and speed attained in each being most remarkable. The daily runs 
in knots of the Lucania on the passage home were 470, 475, 415, 
514, 473, 435, or a total of 2782; the time taken in covering this 
distance differing frcm that of the Campania’s first homeward trip 
by only six minutes, a fact in ocean navigation to be made a note 
of. 


A ForEIGN-OFFICE report, just issued, states that there is 
an opening for mechanical ingenuity in the direction of the street 
paving of Trieste. The whole of this large town is paved with 
solid blocks of limestone of great massiveness and weight. The 
blocks are laid down close together, and are from 3ft. to 6ft. long 
by l5in. wide, and the same deep. From the great size and 
flatness of these stones it is necessary from time to time to rough 
them by hand, in order to afford foothold for animals. This work 
is performed at present by gangs of men armed with mallet and 
chisel. The process is exceedingly slow, the labour and expense 
considerable, and the waste of stone very great. Moreover, the 
work is not unattended with danger to passers-by from the sharp 
chips which fly in every direction. What is required is a light 
portalle machine, with engine, to travel and chip the stones at 
speed, somewhat perhaps after the system of the stamps used in 
ore crushing, but placed slanting. The inventor of such a machine 
would, the Birmingham Daily Gazette thinks, probably find profit- 
able sale for it. An apparatus such as that described in Patent 
No. 2628, of 1881, would be more like the thing required. ~ 


For a new lighthouse, which the Commissioners of 
Northern Lighthouses are having erected on Suleskerry, a low- 
lying rocky islet, out in the open, north-west of Stromness, 

rkney, which only requires a few months’ work next summer to 
finish, Messrs. Steven and Struthers, Elliot-street, Glasgow, 
are manufacturing the lantern, metal basement, and the gear for 
regulating the light. The lantern and necessary apparatus will 
be the largest and most powerful in the Northern lighthouse 
service, and is from the designs of the engineers to the Lighthouse 
Commissioners, Messrs. D. and T. Stephenson, Edinburgh. The 
lantern proper is 16ft. in diameter, and it has 12ft. depth of clear 
glass fixed in light diagonal brass framing, surmounting which is a 
solid copper dome and pinnacle. The lantern is supported ona 
metal basement chamber, some Sft. deep, in which is arranged the 
oil storage and necessary revolving and regulating apparatus for 
the light. From the base of the tower to the focal plane of the 
light the height will be about 70ft., and as the lighthouse itself 
is built upon a site 50ft. above the sea—the highest ground on the 
island—the total height of the light above the sea level will be 
120ft., and it should be visible from a distance of between twenty- 
five and thirty miles. 


Tue United States naval authorities have taken a 
radical step in the matter of a reduced calibre small-arm. By the 
adoption, says the Army and Navy Journal, of +234 as the standard 
calibre, the department has not only placed itself abreast of the 
lines of advance in ordnance matters, but has gone so far in 
advance that even the progressionists may soon begin to hedge. 
Some very excellent reasons, however, are advanced by those 
interested for the big jump taken, as will appear from the report 
of the board appointed to investigate the subject. Their recom- 
mendations have been approved by Secretary Herbert, and a 
circular will shortly be issued by the Bureau of Ordnance inviting 
inventors to submit their designs of breech mechanism for a 
magazine arm of the calibre mentioned. Asa further evidence of 
the progressive nature of the naval ordnance experts, it is note- 
worthy that the Ordnance Bureau contemplates the adoption of 
nickel steel for the barrels of the new guns. Several sample 
barrels have already been ordered and will be thoroughly tested at 
the Washington Navy Yard. The Bureau will furnish barrels and 
ammunition to all inventors who may desire to submit a breech 
invertion. The board in their report argue that there has been 
a progressive decrease in calibres, with a corresponding increase in 
bahastic qualities, and this has been accelerated by the improve- 
ment in materials, methods of manufacture, and by the use of 
smokeless powder. This results ina muzzle velocity of 2000 F.S. 
at point-blank range of 400 metres, and an effective range of 2000 
metres, with an increase in the number of rounds carried per man 





to one hundred. 
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MITCHELL'S OIL PRESS. 





THE oil press illustrated, and which we have seen at work 
pressing oil from castor seed, is of a new design lately com- 
pleted at the works of Messrs. Easton and Anderson, Erith. 
Those familiar with the working of oil presses will note the 
marked improvement in construction by having the press 
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after the pressing is completed. The novel feature in the 
tail cylinder is that it does not detract from the gross pressure 
on the main ram, but augments it by means of having the 
piston-rod hollow, giving a free communication between the 
main cylinder and the corresponding front end of the 
auxiliary piston, the forward pressure being the area of the 
main ram plus the area of the small piston minus the area 





The working pressure being two tons per square inch, the gross 
forward pressure on the cake is 422 tons. 

The mode of working the press is exceedingly simple, and 
almost entirely mechanical. The press boxes being open, 
the hopper is drawn along the top of the press, and as the 
aperture at the bottom passes over the several openings, the 
material falls through and fills the boxes; pressure is then 
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lying in a horizontal position, and the material to be pressed 
fed from a travelling hopper direct into the press boxes, and 
retained there while being pressed by means of a remov- 
able plate between the press boxes and the sole plate. There 
are ten press boxes with faces 2ft. 10in. by 1lin., taking an 
average of 2 cwt. of seed at each charge, and the pressure is 
obtained by a 16in. ram and cylinder, having an auxiliary 
tail cylinder and ram to withdraw the main ram and boxes 








MITCHELL’S OIL PRESS—TRANSVERSE AND LONGITUDINAL SECTIONS AND PLAN 


of the rod, and the draw-back pressure is obviously the area | 
of the small piston minus the area of the rod. But when | 
working as with high and low-pressure accumulators, an | 
adaptation of the auxiliary cylinder obviates the necessity of 
having a low-pressure accumulator by allowing the high- 
pressure first to act on the small ram and finish with pressure 
on the large one, thus accomplishing the same work with one 
accumulator instead of two, and one set of pumpsand piping. | 











applied, and the oil is expressed, falling on to the removable 
plate and into drains provided for its reception along each 
side of the press. When the pressing is completed, the ram 
and boxes are withdrawn, also the removable plate, and the 
“cake” falls through corresponding apertures in the sole- 
plate. The removable plate is replaced and the operation 


repeated, taking from seven to twelve minutes for each charge. 
The press boxes are hollow, and have knuckle-jointed steam 
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———— 
connections, allowing any required temperature to be main- 
tained for “ hot pressing,” and when arranged for pressing 
araffin scale, or such-like material, necessitating & very low 
Pomperature, it can be equally easily obtained by circulating 
cold brine through the boxes. By a simple process of gal- 
anising or tinning the faces of the boxes, the expensive item 
of ress-cloths is obviated, so that the manipulation and load- 
ing of the press is almost purely mechanical. ; : 
The press we illustrate has been tested for efficiency in 
the Erith works—castor seed being the material used—and 
jelded most satisfactory results. The analysis of the 
y cake” showed only 5:09 per cent of oil left in it, the oil 
expressed from the seed being 41°93 per cent. Comparing 
this result with that obtained by analysis from the Anglo- 
American type of press is as follows : 
Analysis of cake by the Anglo- 


' rsis of cake by Mitchell's 
, Analysis © American system. 


> *esystem of pressing. 











"Moisture .. 6°30 per cent. Moisture. . 11°86 per cent. 
at, ae xe Oe oe Se Oil \o;: eee 
Mare. .. « CBOE as Mare. O48 as 

100-00 | 100°00 


The cake as a manure is much increased in value by the 
smaller percentage of oil it contains, and the profit on work- 
the seed is greatly increased by the extra yield of oil. 

The inventor of the press and system is George Mitchel] 
47, Victoria-street, Westminster. 








MACHINE TOOLS AT THE CHICAGO EXHIBI. 
TION. 


(hi om our Spe cial Commissioner. ) 


Tur lumber trade of North America is one of such 
immense bulk and value that it is only natural that, 
among machine tools, those for accomplishing the various 
operations required upon timber should hold the first 
rank in importance. Europeans must find it extremely 
difficult to realise the fact that probably more nearly 
90 than 80 per cent. of the houses in the United States 
and Canada are built of wood. The general idea in 
Europe seems to be that, although originally all building 
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OUTSIDE AND INSIDE SHARPEN:NG 


here was in wood, still, in more recent times, that mode of 
construction has been practically relegated to the farm 
and the backwoods. We hear of Chicago having been 
entirely burnt to the ground twenty years ago, and have 
been told that that terrible lesson in the dangers of 
wood construction in cities resulted in Chicago being 
rebuilt in stone and brick. As a matter of fact, only 
a small fraction of Chicago was burnt in the great fire 
of 1873; and to this day numberless streets of wooden 
houses can be seen, reaching within a few hundred yards 
of the centre of the heart of the city. Even in New 
York wooden buildings abound throughout the densest 
part of the city, and in the suburbs of all the great 
towns it is extremely rare to see anything but timber 
used in construction. The use of stone and brick is a 
luxury indulged in only by the very wealthy in building 
their private houses; by congregations who wish to give 
outward evidence of their substantial character; and by 
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DISSTON’S SAW TOOTH 


hotels which are ambitious to charge the highest prices. 
The people who correspond to our English upper middle 
classes often go the length of building the basement of the 
villa In stone, but it is rare indeed to find the stone climbing 
higher than the floor of the verandah. The timber house 
1s often comfortable, healthy and stylish, and its interior 
decorated and furnished in a fashion both handsome and 
expensive, It is by no means to be considered an inferior 
home. It is the stone house that is luxuriously and ex- 
travagantly superior. Again, it is only within the last 
few years that anything but plank ‘“ sidewalks ’—i.e., foot 
pavements—have been used anywhere, and these get so 
much destroyed in the winter time that they have, to a 
large extent, to be re-made every spring. 

A consideration of this condition of things will give, 
more than anything else, a lively and correct idea of the 
Vast magnitude of the American lumber interest. It 
follows that saws ought to be found to have reached their 
maximum development in this country; and it is pro- 
bably true that nowhere else has so much ingenuity and 


energy been spent in the improved design and manufac- 
ture of saws. 

It is but natural that these conditions should be re- 
flected in the Columbian Exhibition, where wood-working 
machinery, and especially sawing machinery, occupies a 
place which, to the eye of the European, would appear 
excessive in proportion to its importance. The Simonds 
Manufacturing Company, of Fitchburg, Mass.,and Henry 
Disston and Sons, of Philadelphia, have always been in 
the first rank in the manufacture of saw blades. Messrs. 
Disston do not make sawing machines, and thus their 
staff of men is not comparable in number with that of a 
very large engineering establishment. They make their 
own steel, and including the steel works, the number of 
their employés is about 2000. They make yearly 2500 
dozen band saws; 6000 dozen back and butcher saws; 
43,000 dozen compass, keyhole, and web ditto; 200,000 
cross-cut, mill, mulay, and drag saws ; and 50,000 circular 
saws. Their circular saws go up to 76in. in diameter. 
They make band saws up to 12in. wide. They are file 
makers as well, and they make about 1000 dozen files 
daily. They are also manufacturers of levels, squares, 
gauges, trowels, hatchets, &c. &e. 

While the edge-tool makers of the States still prefer to 
use English steel from Sheffield, Messrs. Disston began to 
make their own steel in 1855, fifteen years after the 
establishment of their business. To obtain a solid steel 
that will show no welding flaws or lamine in the wide 
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HAND GULLETING MACHINE OR GUMMER. 


thin sheets of which circular saws are made, they cast 
their ingots under heavy hydraulic pressure, following Sir 
Joseph Whitworth’s excellent practice in this respect. 
Again, all the blades are tempered by machine-clamp- 
ing between iron dises of the proper shape and extent of 
surface, which discs are maintained at the exact requisite 
temperature. The blades of all saws are wholly machine 
ground, the grinding of the two sides being simultaneous 
and being effected by two exactly opposite and in every 
respect equal grindstones, thus effecting a high grade of 
symmetry between the two surfaces of the saw blade. 
Whatever degree of intelligence may have been re- 
quired to bring the manufacture of saws to its present 
condition, does not seem to have been stimulated by 
intelligence on the part of those who use saws. Incredible 
as it may seem, it appears that most of the saws sent 
back to the makers to be re-ground are found to have lost 
their cutting capacity solely because at the saw mill the 
teeth have been file-sharpened in such a way as to leave 
the back of the tooth higher than its point; that is, in 
the case of a circular saw, the back edge is so filed as to 
leave part of it lying outside the circle passing through 


7 Fig. 4 
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GAUGING TRAMMELS FOR CIRCULAR SAWS 


the points! It is to be feared that this must be due 
rather to laziness than to lack of knowledge. The free 
and independent American citizen finds that he can get 
a sharp edge on the tooth more quickly by filing it down 
close to the point on the outside than by any other 
method, and he don’t in the least care whether his 
employer’s saw turns out good work or not, or whether 
it does its work economically or not. But that it is in 
some degree at any rate due to obtuseness of intellect 
rather than to carelessness and lack of moral sense, 
is surely evidenced by the fact that in Messrs. Disston’s 
printed ‘‘ Handbook for Lumbermen” and “ Hints to 
Sawyers,” the warning against this particular practice is 
repeated some twenty or thirty times. 

A different question altogether is whether in sharpening 
'a saw both front and back of the tooth should be filed, 








or whether the front edge alone, or the back edge alone 
should be filed. Messrs. Disston are strong advocates of 
the practice of doing all the filing on the front, the back 
being only ‘‘ dressed’’ to remove roughness left by the 
front filing. Messrs. Disston do not seem to have 
any idea of being able to persuade carpenters, «c., 
that this is the proper way of sharpening ordinary 
hand-saws; they apply their principles only to 
circular, sash-frame, and band-saws. In Fig. 1 let 
ABCD EF be the outline of a circular saw tooth when 
new. Sharpening by filing on the outside or back alone, 
under the condition that the original and proper shape 
is maintained, would gradually reduce the tooth to the 
outline G DEF, the radius of the saw having been 
diminished by the length D H, and the size of the gap or 
‘chamber’ D E F having been very seriously reduced. 
If, on the other hand, the sharpening on the inside or 
front of the tooth be adopted, the outline will become 
ABJKLF, and the radius of the saw will have 
been decreased by only BI, while the “chamber” 
remains of the same size. In this figure the lengths 
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INSERTED TOOTH 


CB and CD have been made equal, and the magni- 
tude of the wear permissible without filing down the 
base line F L has been exaggerated for the sake of clear- 
ness in the figure. The latter method of sharpening 
involves more filing or other mode of cutting than does 
the former, but this results solely from the fact that the 
gullet D E F has been cut out to J K L, so as to maintain 
the full size of ‘‘chamber.” Messrs. Disston and Sons, 
in arguing from a somewhat similar diagram, say that 
these two cases are strictly comparable, because the wear 
CB along the back edge is taken the same as the wear C D, 
along the front edge. This is illogical ; it is mistaken in 
leaving out of sight the consideration of the actual shape 
to which the tooth point is worn. If at any stage ofthe 
wear the point assumed the shape M N O—the amount of 
wear allowed before re-sharpening being here exaggerated 
solely for the sake of giving this part of the diagram a 
visibly larger scale — in order to bring the point 
once more to sharpness by outside back edge filing, 
the newly-filed back edge would need to be brought down 
to point O ; while with inside or front filing, the new front 
edge would need to be brought back, so as to pass through 
the point M. As regards the wasting of the saw—that is, 
the reduction of its diameter—the sole question is thus 
clearly seen to be whether the point M or the point O 
stands further out from the centre. With any possible 
shaping of the teeth and mode of cutting, evidently M 
stands further out; and therefore the sharpening on the 
inside or front edge is the only proper method. The 
question ought not to be confused by reference to the 
amount of filing required in either case, because precisely 
the same amount will be needed if the two operations are 
completed so as to maintain the original depth and 
capacity of the chamber. 

To facilitate this front filing, Messrs. Disston strongly 
recommend the form of tooth shown in Fig. 2, and it 
certainly seems to be the rational form. The back edges 





Fig. 7-SPANNER FOR 


INSERTED TOOTH 


are circular arcs excentric from the saw. centre—Messrs. 
Disston* incorrectly call them “spirals”. This back 
edge is connected to the straight front edge of the suc- 
ceeding tooth by a semicircular gullet, which is to be cut 
out either by an emery wheel, or better, by a gulleting 
machine or ‘* gummer,”’ the construction of one form of 
which is plainly shown in Fig. 3. It is simply a small 
hand milling machine, capable of being clamped in 
position on the edge of the saw, with a forward feed of the 
milling tool O by the notched hand wheel A. The use of 
the emery wheel is liable to take the temper out of the edge 
of the blade, while the gummer avoids this risk and mills 
out the gullet more exactly to the true shape. The inclina- 
tion of the forward feed of the milling tool is adjustable, 
so as to continue on the true line the back edge of the 
tooth in front of the gap. In another design called the 
‘Victor Saw Gummer,” the milling tool is given a self-feed. 
Fig. 4 shows a very useful and simple instrument, helping 
the sharpener to gauge to exact equality the heights of 
the teeth, and to keep uniform the front rake of the teeth 
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and the depths of chambers. C is the straight edge for 
the first of these operations, and B the scribing point for 
the latter. The instrument would be improved by the 
extension of the trammel A beyond the centre of the 
saw, and by pivoting on this extension a radius bar and 
scribing point, enabling the continuation of the curved 
back edges of the teeth to be marked off. 

Messrs. Disston are leading makers of the “ inserted 
tooth” for circular saws. Although inserted teeth have 
always been commonly used in English stone-sawing and 
dressing machines, they have never yet got a footing in 
the direction of wood sawing. About 20 per cent. of the 
large lumber saws sold in the States are run with inserted 
teeth ; but this percentage is altogether an unfair indica- 
tion of their relative numerical importance, because 
whereas the blade of the ordinary solid saw is continually 
wearing down, so that these saws are rapidly used up 
and have to be replaced by new ones, the blade for 
the inserted tooth, on the other hand, is not subject to 
any wear, and therefore has a very long life. It is 
difficult to get statistics as to the number of inserted 
teeth sold annually, because these are sold by weight, not 
by number. 

ig. 5 shows one form of inserted tooth, which 
although still sold, is being gradually given up be- 
cause of its requiring more skilful management than 
the others. In the hole seen at the right of the gap 
a small copper or iron rivet is inserted. Fig. 6 gives 
the tooth most commonly used, and it is made in 
five sizes. It consists of two parts, the “point” 
and the “holder.” The left-hand side of the diagram 
shows the tooth properly seated; the right-hand shows 
the point being fitted on the holder before the two to- 
gether are pushed home. The edge of the chamber on the 
main blade is tongued with a double bevel edge, which fits 


into a V groove cut in the edges of both holder and point. | 


These are inserted and extracted by means of a wrench, 
one form of which is shown in Fig. 7. A simple bar 


with two steel pins fixed in its side, however, is perfectly | 
The gap cut in the main blade is not exactly | 


sufficient. 
circular, while both holder and point have their outside 
edges milled to precisely the circular form. The result is 


that these latter when pushed home by the wrench | 


tighten up in the gap. The groove of the holder and 
point should be well oiled before their insertion, other- 
wise they will be difficult to extract when the point 
gets blunt or broken. The main blade is made of 
the same quality of steel as is used for ordinary solid 
toothed saws, but it is hardened to a somewhat lower 
temper. The holders and the points are drop forgings 
of tool steel, and the points are tempered to a pale straw 
colour—a much harder temper, of course, than can be 
obtained in the teeth of ordinary saws. The proportionate 
use of these inserted teeth is not now so great as it 
was some years ago, when they were largely in vogue. It 
has now come to be recognised that they are chiefly use- 
ful for heavy lumber sawing, and where mechanical skill 
in dressing saw teeth is unprocurable. The swaged point 
of the tooth is usually about jin. wide, and the width of 
kerf cut is about ;;in. This amount of waste is grudged 
for valuable timber, or where skill in the management of 
the saw exists. The design shown in Fig. 8 has been 
specially got out to reduce the width of the kerf, and is 
used for re-sawing and on veneer saws. This inserted 
tooth is made down to a thickness No. 18 wire gauge. It 
is fixed in the gap by a small copper rivet, the edges, of 
course, being bevelled and grooved as in Fig. 6. 

The cutting speed used with these teeth is the same as 
with solid teeth, namely, about 10,000ft. per minute. 
With large 6ft. lumber circulars very often 16,000ft. and 
sometimes even 18,000ft. per minute is used. In cutting 
planks from the log a “lead” is given to the saw, that is, 
the plane of the saw blade is slightly tilted away from the 
line along which the log is fed across the saw bench. 
This prevents the saw running out of its cut, and the 
reason for its being necessary is that the pressure exerted 
against the saw blade by the plank being cut off is less 
than that exerted by the thick log on the other side. 
The best amount of “lead ” is said to be lin. in 20ft. It 
is sometimes as much as Hin. per 16ft. 

While in England the set of a saw consists in the 
bending of alternate teeth to the left and right-hand side, 
which kind of set is called in America “spring set,” the 
*‘ swage ” or “ spread ” set is more common in the States. 
This set is given by thickening the points by a “ swage.” 


Fig. 9 shows this set, and also one form of the tool by | 


which it is produced. 
gaps. The lower one in the cut has its surfaces rounded, 
so that these act mainly on the central thickness of the 
tooth. This is used first, and the tooth is finished off in 
the upper gap, whose jaws are flat. This tool is struck 
lightly with a hammer. Other forms of swager produce 
the upsetting by a steady pressure applied by means of a 
bell-crank lever. Very frequently this spread set is com- 
bined with a very small amount of spring set. 

Although the necessity of having all the teeth of a saw 
of exactly equal height is very generally recognised, it 
does not seem to be so commonly appreciated that the 
side set must also be exactly uniform in order to obtain 
good smooth cutting. If it be not so, the cut surface 


In this tool there are two swaging | 


function of the cutting teeth is to cut the side surfaces 
of the kerf, and corresponds precisely with that of the 
‘“slitters ’ in grooving and tenoning machines, and those 
in the points of some forms of auger. The cleaning 
teeth remove the material of the shaving, after it has 
been separated from the rest by this side cutting or 
slitting. For the good action of the saw, it is evident 
that the cleaners should be shorter than the cutters. The 
difference in height recommended for average conditions 
is s4in. Fig. 11 shows the simplest combination of 
cutters and cleaners. A simple form of gauge is sup- 
plied, facilitating the filing of the two sets of teeth to 
the correct uniform difference of height. 

Fig. 12 illustrates a very ingenious modification of the 
ordinary sash saw, or “ gang”’ saw, as it is called in 
America. The last two teeth at the bottom end are 
reversed, and on the up stroke they clean the bottom edge 
of the kerf, left ragged at the finish of the down cutting 
stroke. 

Fig. 13 illustrates a design of band-saw back support, 
made by Messrs. Disston, which has considerable merit. 
The hardened steel roller is tipped over, so that the saw 
passes over its surface obliquely. It therefore partly slides 
and partly rolls on the support, and the advantage of this 
arrangement lies in its being a compromise between the 
old fixed flat supporting plate, which had the merit of 
giving a long supporting surface, and the ordinary more 
modern roller, whose plane is parallel to the saw and 
whose merit is in reducing friction but which labours 
under the disadvantage of offering only a point support to 
the saw and which on that account becomes rapidly 
grooved and unfit for continued use. 

But any such back roller is little relied on, and the 
saw is not considered to be working properly if it 
| bears againgst it. The forward cutting pressure of the 
saw is obtained in band-saws by tilting the upper wheel 
forward out of the vertical plane. The precise amount 
| of tilt depends on very variable conditions. It is illus- 
trated by that given to the large logging band-saw in the 
annex behind the Boiler House, exhibited by the 
Stearns Manufacturing Company. This plant is put in 
action daily at 2 p.m., when it reduces logs of white fir 
to planks of various dimensions. It is a very fine plant, 
and to watch it in operation is one of the most interest- 
ing mechanical sights of the Exhibition. It consists of 
six machines in train, and the great band saw is the first 
of the series. Figs. 14 and 15 show two views of this 
saw. The pulleys are 8ft. diameter, the upper one 
having a steel face, while the lower one is wholly of 
cast iron, and neither is covered with leather, rubber, 
paper or other material. The width of the saw is 
12in., and its thickness 14 wire gauge, or ‘O8in. The 
pitch of the teeth is llin., and no spring or side set is 
given to them. Spread set, making them .jin. wide at 
the points, is used, and the kerf cut is rather over Jin. 
The length of the band is 47ft. 9in., and as much as 34in. 
feed is given for this length in sawing soft wood about 
12in. deep, although not more than 6in. feed can be got in 
hard wood, and greater thickness. The front rake of the 
tooth is 5}in. in the 12in. breadth, the average rule being 
one in two. The speed of the pulley arbors is 400 
revolutions per minute, this giving approximately a cut- 
ting speed of 10,000ft. per minute. The engine has a 
single cylinder, 20in. diameter by 24in. stroke. It runs at 
125 revolutions per minute, and drives through 
a counter-shaft running at 300 








| boiler on the instroke. 
I | same time no heat would be expended, 
revolutions per minute. | 


The horse-power required for the band-saw alone | 
is about 50. The pulley arbors are Sin. diameter | 
of forged steel. The two ends of the upper arbor 
are raised and lowered independently, and the 


amount of tilt that is found necessary for the work being 
now done is ;';in. on the diameter of the pulley, 7.e., on 
8ft., or 1 to 64. The back edge of the saw band is made 
a little longer than the front edge along the line of the 
teeth; and the exact amount of tilt found necessary 
varies with this difference of length between back and 
front. It will be observed that the vertically movable 
supports are pinned to the bearing boxes, so as to allow 
these to swivel out of the horizontalline. These supports 
are carried by a cross beam underneath, which in its turn 
is pressed upwards by a strong and heavily-weighted 
lever. The upper bearings have provision for a water 
circulation through them if needed to keep them cool. 
Especially since there is no leather or rubber on the 
pulleys, it is essential to keep their faces perfectly clean, 
and this is done by the scraper seen to the left-hand of 
both Fig. 14 and Fig. 15. This scraper is set obliquely 
across the face of the pulley. 

Side guides to the blade are supplied above and below 
the work, the upper one being adjusted in level by a 
power mechanism. No back roller guide is mounted on 
the upper guide; but there is one on the lower guide, and 
there is also one mounted just under the upper pulley, 
bearing against the rising or idle side of the band. The 
rollers are placed in these positions on the principle that 


| the only place where a belt can be guided is at the place 


cannot be otherwise than scaured and ragged. However | 


however 
machine 


much hand skill be employed in the setting, or 
well designed the automatic-adjusting setting 
may be, it is impossible to obtain the desirable 
uniformity in the original setting; and to obtain it it is 
necessary to file the side corners of the teeth. Fig. 10 
shows a convenient form of side file for this purpose. 

As regards the forms of teeth used for pit and sash 
saws, it is well known that saw makers in the States vie 
with each other in producing the most extraordinarily 
fantastic combinations of variously curved teeth in the 
groups along the saw edge. Some of these are so very 
fantastic that it would probably task the imagination of 
the designer himself to be asked to assign a definite 
function to each tooth of the group. But there is a 
rational combination of two kinds of teeth; namely, the 
“cutting ” and the “cleaning” or “clearing” teeth. The 


degree of | 





where it runs on to the pulley. 

When the writer watched this mill in operation it was 
cutting up a log of white fir, 25in. round and 16ft. long. 
The timber had been barked last year and felled in 
February of this year, and was surprisingly dry, clean, 
and tough. The saw did this work at the rate of nine 
double 18ft. strokes per minute. The average is said to 
be ten, and it varies from nine to twelve. The feed 
of the carriage is a steam feed, and with no other kind of 
feed could so great celerity of reciprocation of the carriage 
be obtained. The back motion was accomplished at 
about double the speed of the forwardfeed motion. Thus 
the saw was cutting about 250 square feet of surface per 
minute—a little time being lost in the four turns over 
that are given to the log at proper stages of the reduction 
—a remarkably good performance on a logonly 16ft. long, 
which has to be moved towards the saw an exact gauged 
distance before each cut. The thickness being cut was 
lin., and as tested afterwards by gauge, this thickness 
was maintained with great uniformity through all the 
planks from end to end. 
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The planks are then fed on to the table of the « edger.” 
where each plank is sawn to parallel edges and of th 
width judged proper in each case. This machine is 
shown in lig. 16. It carries four, sometimes five oth 
These can be spaced apart as desired by means of the 
large hand wheels seen in front of Fig. 16. 1 : 
22in. diameter, and have inserted teeth. The whol 
inside width of the machine is 60in. The marketable 
value of the timber produced depends greatly upon the 
quick eye and skilful judgment of the man in charge 
the edger. He should cut up each plank into ‘such 
breadths as will produce the largest surface of the 
highest grade planks possible. He should separate baq 
breadths from good breadths, because the combin 
would sell at the price of the bad quality. 

The edge strips are then thrown over to a machine 
called the “slasher,” while the parallel edge planks are 
passed on to the table of the “trimmer,” a yiew of 
which is shown in Fig. 17. This machine has two saws 
at the left-hand side, and five at the right-hand. The 
inner saws are 10ft. apart, and the others are spaced ft, 
apart. Each saw can be raised so as to cut by means 
of a foot treadle in front of the machine. The plarks 
are here cut to definite lengths; either 10ft., 12ft., 14f¢.. 
16ft., 18ft. or 20ft. They are fed forward by dogs upon 
endless chains. The saws are 22in. in diameter, and in 
the Exhibition plant here described they have solid— 
not inserted—teeth. 

The ‘slasher ”’ has five saws 42in. in diameter, spaced 
4ft. apart, and this cuts up the side strips to the length 
suitable for laths. The worst of the material is here 
sorted out and sent to machines called ‘refuse grinders,” 
which cut it up into chunks for fuel. The better strips 
are taken to a “lath bolter,”’ a machine mounted with 
a number of saws—sometimes as many as eight—spaced 
equally apart, in which the laths are reduced to uniform 
thickness. 

Besides Disston and Sons mentioned above, very 
fine displays of saws are made also by E. C. Atkins 
and Co., of Indianapolis, and by the Simonds Manufactur. 
ing Company of Fitchburg, Mass. 


The saws are 
of 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CARNOT’S FUNCTION. 

Sir,—I am glad to find that my misrepresentation and dilemmas 
are rapidly diminishing, but, on the other hand, the accusation of 
not reading letters carefully is now reiterated by ‘T. W.” This, 
as I have before been compelled to remark, is a common resort for 
people who find themselves somewhat cornered. 

It appears from ‘‘T, W.’s” letter that there are now to new 
engines ; one whose coefficient of efficiency is unity--Mr. Donald- 
son’s—and another whose efficiency is zero—‘‘T, W.'s” fire engine, 
“TT. W.” invites me to think a little upon this subject. None is 
really required, but it is a matter involving the minutest amount 
of common sense. If an engine, or more correctly, the operative 
tiuid in the engine, does a certain amount of useful indicated work, 
that work divided by the mechanical equivalent of the heat 
received hy it represents its efticiency, as it is employed in the 
engine. The very sound of the expression, ‘‘an engine that has no 
efficiency,” is supremely ridiculous. 

I can imagine one taking steam from a boiler at full pressure 
right through the outstroke, and forcing it back again into the 
No effective work would be done, but at the 
The efficiency, therefore, 
would be of the form 5° which certainly is not zero in this case. 


In fact, there is here a chance for Mr. Donaldson. The engine 


| turns into work all the heat supplicd to it, /.e., u//, therefore its 
| efficiency is unity. 
| deal with engines which develope no useful indicated work whatso- 
| ever. 


Unfortunately, however, we do not usually 


Mr. Donaldson says:—‘‘ Mr. Bower asks, ‘What would Mr. 
Donaldson do with the heat possessed by the operative substance 
at the end of the stage of isothermal expansion /’ Since we have 
in the Carnot cycle nothing to do with the intrinsic thermo- 
dynamic power of the substance, I presume Mr. Bower refers 
solely to the heat generated by adiabatic compression.” Really, 
your correspondent has no right to assume anything of the kind. 
Vhat I wrote I meant, and I previously referred to my letter of 
the 24th March, wherein there is a diagram of the Ericsson air 
engine, and the context distinctly proves that I was talking about 
that engine, a practical working machine. Carnot’: engine is not, 
but it is nevertheless an excessively ingenious idea invented before 
the notion of a regenerator had occurred. 

What is there wrong in Ericsson and Stirling's grand idea of 
cooling the air after isothermal expansion by means of a third 
body, which then returns the heat stored to the cool isothermally 
compressed air? It may interest Mr. Donaldson to know that 
Ericsson's regenerator, if of perfect efficiency, merely does that 
which Carnot was obliged to do by adiabatic expansion and 
compression, thus saving an enormous amount of cylinder space 
for the same power under the same conditions as to temperature, 
pressure, &c. : 

Then Mr. Donaldson says that he would apply the power given 
out during isothermal and adiabatic expansion in Carnot’s cycle 
engine to grind corn. Indeed! Does it not occur to him that in 
such a case he would require another engine to perform the adia- 
batie and isothermal compression! Another quiet putting on one 
side of the return stroke of heat engines, Mr, Donaldson also tells 

, 


‘ } 
us, pace Mr. Bower, the function . is a correct measure of the 


T 
work done by the explosive substance in terms of the total power 
expended, ¢ is the temperature of the exhaust gas, T the sum of 
the temperature of the substance before explosion plus the incre- 
ment of temperature produced by combustion.” /’ace Mr. 
Donaldson, it is nothing of the kind, and there is, 1 imagine, no 
one who has ever laid down the diagram of an explosion engine 
upon paper but would not be ashamed to make such a statement. 
What may he mean by the loose expression of ‘‘ work done ‘ The 
gross work done by the fluid upon the piston during its outstroke 
or the net available work after the return stroke is completed ‘ 


In either case his fraction 7 is wrong. The denominator 1s 


merely = the increment of temperature produced by the explosion 
for this multiplied by a constant, which is, practically speaking, 


his 7. clearly represents the heat expended in raising the tem- 


perature of the fluid at constant volume to T. The numerator may 
of course be 'T'-f, if the gross work done upon the piston during 
its outstroke is meant, but who ever dreams of comparing the 
efficiency of heat engines upon such a basis? Engines of a possible 
nature, and not of the Donaldson patent, non-return stroke, gross 
power, explosion type, are unfortunately obliged to expel 4 
working fluid after expansion. Such a one I indicated last —_ 
and therein expansion takes place down to, but not below, the 
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essure of the surroundings. Its efficiency without a regenerator, 
~ m expresses the multiple, the highest absolute temperature is 
pe the lowest that is employed in the engine is:— 
1 
ti wae ew ao: Sco aoe AD 
= - 1) 
with a regenerator, or third body, as Mr. Donaldson calls it, such 
that the fluid is raised in temperature to that which existed at the 
conclusion of the expansion, and without drawing upon the source of 


heat, ww t Rad 
| 
“ = 1 


1-(y-1) 1 ‘ 
,, - | 


Assuming as an example that m = 4, the efficiencies of the above 
types of possible working machines are for(1) . . . 1713, and 
for(2) . + + ‘4163, while for an engine of the Ericsson type, 
with a perfect regenerator, or for one in accordance with Carnot’s 


oe a & 0 


or ‘75. 





cycle, the efficiency would of course be 


These simple figures speak for themselves in favour of isothermal 
expansion and compression, and of the regenerator, Carnot 8s cycle 
engine is, theoretically, perfectly possible, but impracticable, for 
many obvious reasons, not the least important of them being the 
fact that the mean effective pressure is ridiculously low as com- 
pared with the highest which obtains in the engine. The 
efficiencies, as indicated above, entirely depend upon the results of 
Regnault’s trustworthy experiments; and Boyle and Mariotte’s 
equally trustworthy laws, and Carnot’s real or imaginary functions, 
have nothing whatever to do with the matter, or with the working 
out of any heat engine. 


H 
I regret that Mr. Donaldson does not see that ip is a constant, 


but it does not in the least matter. The thermodynamical 
Carnot’s function fetich may be safely left to die a natural death, 
being of no possible importance, and so no one need care whether 
it ever existed or not. Mr. Donaldson says that according to Mr. 


Jd log. +t 
si e 


Bower the value of C is I never used the letter C, as 


] have had once before to remark; but everything connected with 
the function of which Carnot pointed out the existence will be 
found in Rankine’s treatise of the steam engine. 

] must now leave him to amuse himself with the real Carnot’s 
function. He will probably dissect it, and give d log.» 7 to one 
man and d T to another in more senses than one. 

The main point at issue, so far as I am concerned, and which 
alone causes me to write upon this subject at all, is the deduction— 
a most pernicious one—made by Mr. Donaldson, that the coefficient 
of efficiency of heat engines is I nm : only when the operative sub- 
stance is an explosive. As to this, I have made the e cathedra 
assertion, as Mr. Donaldson is pleased to call it, that it is exactly 
the reverse of the truth, and I abide by what I have said. Carnot’s 
cycle and Ericsson’s air engine are not explosion engines, while 
your correspondent has himself made the following statement, word 
for word, in his letter of May Sth: ‘‘ The resultant external work, 
therefore, given out by Carnot’s cycle engine would be equal to 
‘ times the whole work given out during the period of iso- 


ay 


thermal expansion, if the different stages of the cycle could be 
carried out as described by Maxwell in accordance with Carnot’s 
theory of heat.” 

Carnot’s theory of heat in no wise makes or mars the possibility 
of carrying out the cycle, That it is theoretically possible, a 
drawing board and the simple knowledge that the pressures and 
temperatures of an adiabatically expanding perfect fluid vary 


respectively as ~ and — " being the ratio of expansion, is 
* ae 

i 

all that is necessary to prove the matter in black and white. 

The area of the working diagram of Ericsson’s engine with a 
perfect regenerator is precisely the same in amount under the 
same conditions, and the efficiency of both of them is r = J or 
1-7. , 

: *, as it was better written half a century ago, 

7) 

Here, then, are two engines certainly not of an explosive nature, 
or, to speak more correctly, of the type where the fluid is raised 
in temperature while the volume remains constant, which attain 


: ’ -t : _ 
the maximum efficiency of T- , Tand ¢ being respectively the 


highest and lowest temperatures which obtain during the working 
of those engines, as is always understood when we talk about the 
maximum efficiency. In actual practice—see Rankine—the indi- 
cated power of the engines of the air ship Ericsson was almost 
exactly in accordance with the theoretical calculation, after due 
allowance had been made for the inefficiency of the regenerators. 
When your correspondent is a little more advanced in the pre- 
liminaries of thermodynamical science, he will perhaps understand 
that a practically good air engine must have a regenerator or a 
third body, which he condemns. 

It will doubtless have been noticed by your readers how curiously 
Mr. Donaldson mixes up the value of #, In some cases it is the 
temperature at the end of the expansion, as he cleverly adopts in 
the case of his non-return stroke engine, in hopes, I imagine, that he 

1 


might make the formula r - ft in, while in the last paragraph 
but one of his letter of the 5th of May he distinctly says it is the 
initial temperature. It is useless to argue with anyone who thus 
shifts his ground at every moment, and I hope it may be under- 
stood that I do not wish to discuss Carnot’s real or imaginary 
functions at all. 

I have distinctly and emphatically challenged Mr. Donaldson or 
anyone else to show, by diagram or by calculation, how any engine of 
the explosive or any type in which the temperature of the operative 
fluid is raised one jot or tittle by the source of heat, can attain by 
any means whatsoever the maximum efficiency of he 2 
the highest and ¢ the lowest temperature which obtains in that 
engine, 

With regard to “'T. W.” I know quite well that he did not say 
one word about the temperature of the exhaust, but that ¢ was the 
temperature at the moment the exhaust valve opened ; but if he 
will be good enough to read his own letters as carefully as I did, 
in spite of his gratuitous assertions to the contrary, he will see that 
he was then distinctly referring to an air, not a steam engine, and 
that air engine, too, one of maximum efficiency, in the which case 
expansion must take place down to the lowest pressure, or pressure 
which obtains just before compression commences, This is abso- 
lutely imperative, otherwise the fluid would not be expelled wholly 
at constant pressure, and the full quota of heat could not there- 
fore be stored in the regenerator, as is well understood by those who 
once used to study the matter carefully, 

Such being the case, there is nc fall in pressure when the exhaust 
valve opens, and consequently none of the Joule bottle action 
which T explained some time ago, nor anything else to reduce the 
available heat for storage one whit. The temperature of the air of 
the exhaust, in the case ‘TT, W.” referred to, is precisely the same 
as the temperature just before the exhaust valve opened, or for 
on matter, as the temperature at any time during expansion, 
— being isothermal ; so that I, knowing these truths, was per- 

ectly justified in referring to the temperature of the exhaust. 

If it had been a steam engine releasing at a comparatively high 


T being 





pressure into a low one, I should not have dreamt of making any 
such assertion ; but as it is, ‘‘T, W.” has, out of his own mouth, 
condemned himself in the matter of reading letters carefully. 

Then “Tl. W.” says, ‘‘ Mr. Bower's diagram in his last letter is 
little more than half a diagram in common with all theoretical 
steam diagrams.” Again, ‘‘T, W.” is confusing steam with air. 

My diagram was that of a type of explosion, not a steam engine, 
and what more, pray, is required to complete that diagram ? 

Again, ‘“‘T, W.” tells us “ that the efficiency of a steam engine, 
not of a mathematical abstraction, is, other things being equal, 
measurable by the difference between the initial and the terminal 
temperature of the steam—T' taken at the moment the cut-off 
closes, and ¢ at the moment the exhaust valve opens.” This is 
quite a new way of calculating the efficiency of steam engines, but 
let us see how it works, 

Take a triple-expansion engine with 1601b, pressure per square 
inch above the atmosphere in the boiler and at, say, a temperature 
of 370 deg. Fah., and suppose that it finally exhausts at 61b. per 
square inch above a vacuum, its then temperature being roughly 
170deg. Fah. The difference is 200deg. Fah., and according to 


the rule ~. r. T and ¢ being, of course, absolute temperatures, 


we shall have for the efficiency of the engine :— 

461°2 + 370 
And would not a shipowner be glad to see it, in spite of the reduc- 
tion that has to be made because of the boiler inefficiency ’ 

Next take a locomotive with the same pressure in the boiler, 
cutting off, at say, three-fourths of the stroke, the final pressure 
being about 115 1b. per square inch above the atmosphere, and the 
temperature 347 deg. Fah., a difference of about 23 deg. The 

23 


efficiency, according to thesame rule, is therefore 


= about 24 per cent. 


461-2 + 370’ 
about 2? per cent. Your correspondent can draw his own conclu- 
sions as to whether any railway company would tolerate a consump- 
tion of 8lb. or 101b, of coal per indicated horse-power per hour or 
not. Now suppose we cut off at seven-eighths of the stroke, by the 
same rule we about halve the efficiency, and therefore double the 
consumption. Double it, for the admission of one-sixth more 
steam! A truly wonderful rule! Goa shade farther, and make 
the diagram square, and the efficiency by the rule becomes x:/, 
and the consumption infinitely great. 

If this correspondent will refer to Rankine of half a century 
ago, he will find that even in those days the measurement of the 
efficiency of heat engines was well understood, while that of the 
steam engine, as deduced from Regnault’s experiments, is a very 
complicated affair, and in no way to be estimated by any simple 
differences of temperature, but that if the steam were kept at the 
same temperature throughout the expansion, the true meaning of 
a fluid receiving heat at the highest temperature, by extensive 
external heating, its efficiency would be greatly increased ; though 
according to ‘‘'T, W.’s” rule it should be x//. 

A little more consideration of the subject will expose to view 
what a barbarously unscientific affair is the coefficient known, I 
believe, as Donkin’s, which actually measures the efficiency of a 
steam engine by the difference between the heat going to the hot 
well and that required in the first instance to generate that steam. 
This difference forms the numerator of a fraction, and the total 
heat received the denominator, so that for the same weight of 
steam admitted to the cylinder per stroke we have the amusing 
fact that with a badly-exposed cylinder less heat must of necessity 
pass to the condenser, making the efficiency appear greater than 
when the cylinder is well jacketed ; whereas we know as a fact 
that the area of the diagram in the former must be less than in 
the latter case, because the curve of expansion falls more rapidly 
in an exposed than in a jacketed cylinder. In the latter case, 
too, the value of Donkin’s coefficient of efficiency is still further 
reduced, for there is the heat expended in the jacket to be tacked 
on to the denominator of the fraction which obtains with the badly- 
exposed engine. 

he science of thermodynamics teaches me to comprehend very 
clearly that if any important step in advance is to be made in the 
steam engine, high-pressures, great range of expansion, and 
multiple cylinders, should be employed as now, but that those 
cylinders should be single-acting. Also that, assuming the engine 
to be of the inverted marine type, in order to fix the ideas, the top 
ends of the cylinders should be provided with thin vertical tubes 
around which the waste gases might circulate. The pistons should 
be — with corresponding thin, hollow, vertical plungers of 
such a diameter as to nearly, but not quite, touch the vertical 
cylinder tubes as the piston moves to and fro. A non-conducting 
layer of material should be placed upon the upper face of the 
piston to obviate conduction between the plungers and the piston, 
the body of which with its packing rings might work in a much 
cooler manner than is now possible. A regenerator to each cylinder 
would completely dispose of the valve difficulty, even if there were 
not other simple and effective means of dispensing with the present 
cumbrous slide and piston valves. The final exhaust at the 
temperature, due to the boiler pressure only, because of the 
regenerators, should be utilised to heat the feed-water up to that 
temperature. 

In this engine a considerable amount of heat will be received at 
a temperature in excess of that which obtains in the boiler; and if 
“'T, W.” is capable of working out the diagrams, he will be able 
to appreciate the advantage that accrues thereby. A large 
amount of work will then be done under conditions similar to 
those of Ericsson’s air engine—that is to say, the fluid will be 
truly receiving heat at the highest temperature. It is astounding 
what misconception there is with regard to this phrase. It means, 
as it always meant—when used by Rankine, for instance—that the 
operative fluid must itself, while performing work, still remain at 
the highest temperature, or, in plain English, it must expand 
isothermally, and physicists do not touch upon this essentially 
weak point of the steam engine, for in that engine at no time is 
heat received at what should be strictly called the highest 
temperature. The true highest temperature is not that which 
obtains in the boiler, but that which would be attained if the fluid 
were a gas, and if the same amount of heat were expended over a 
unit of weight of it, as is now expended in evaporating the water. 
This temperature under such conditions would be a very high one, 
but it is kept down by the work of evaporation; hence that work 
of evaporation can never be utilised to the proper extent by a very 
long way. 

Any device that will enable the steam once made to be utilised 
after the fashion of an isothermally expanding air engine, cannot 
but be an amelioration of the bad condition of affairs which 
primarily and perforce exist, and handicap the steam engine at 
the very outset. Then, again, look at our present plan of jacket- 
ing with boiler steam. At the very point where heat should be 
received by the expanding steam, viz., when it is at the highest 
temperature, the jacket is practically powerless for obvious reasons, 
There is small wonder that some makers of very large engines, 
where the steam jacket is of less utility than in the case of small 
engines, have dispensed with its services altogether, experience 
telling them that the game is simply not worth the candle. 

I should have wished to have given a diagram and calculation 
referring to the steam engine I have above referred to, as also one 
or two showing what the possible capability of the modern com- 
— gas engine is if properly dealt with. There is also 

nkine’s erroneous exposition of the Stirling air engine to be put 
right; but my letter has, I fear, already encroached too much upon 
the space you generously allow to correspondents, 

I have to note that ‘*T, W.” wants to know what would happen 
in an air or steam cylinder if heat were not all received by the 
working fiuid at the highest temperature, and whether the 
diagram would be larger or smaller. This is indeed a strange 
) nasa to ask, and I cannot do better than refer your correspon- 

ent to my letter published on the 24th March, in which he will 
find both isothermal and adiabatic curves upon the same diagram, 





The physical fact is, that only by using-isothermal curves, both for 
expansion and compression, can a diagram attain the maximum size 
for the same weight of the same fluid employed per stroke under 
the same conditions as to temperatures, &c. 

No adiabatic curves must exist about the engine at all, unless 
the areas underneath them mutually destroy their effect upon the 
diagram, as is the case in Carnot’s ingenious cycle engine, and no 
one who has had experience in working out as well as in talking 
about heat engines can but be aware of the fact. 

With regard to your correspondent ‘‘N, I. B.,” I will thank him 
to ascertain the facts before making assertions. I never in my life 
said that an explosion engine could not be economical. What I 
said, and say, is that an explosive engine, or any engine which has 
the temperature of the operative fluid raised one iota by the source 
of heat, cannot possibly attain the maximum efficiency due to the 
temperatures between which it works; meaning that, as Rankine 
most truthfully states, during the cycle of events the temperature 
of the fluid must be wholly raised by compression or by a perfect 
regenerator, and wholly lowered by expansion or by the reverse 
action of the same perfect regenerator. The sole duty of the 
source of heat after, of course, the first preliminary heating of the 
regenerator has had effect, is to maintain the temperature of the 
working fluid at the highest temperature that obtains in the 
engine while it is expanding and performing work. I do not, and 
never did say that an engine could not be economical in the sense 
in which that word is commonly used, if the conditions were other- 
wise as in the gas engine, but that that and similar engines can 
never attain the highest pitch of economy due to the range of 
temperature that obtains in them. This is 4 fundamental truth, 
and cannot be ignored when considering the capability of any pro- 
posed heat motor. 

The gas engine has advantages far beyond those which obtain in 
the ordinary steam engine, but the latter uses the advantages that 
it does possess ina much better manner than does the former. 
The modern compression gas engine throws away its magnificent 
opportunities in the most ruthless fashion, simply because people 
will not try and get out of the Otto groove—a thermodynamical 
barbarity. You might just as well put the cylinders of a triple- 
expansion steam engine inside the condenser, and some day we 
shall look back and regret the fearful waste that now obtains in 
the modern compression gas engine, and it may interest ‘‘N.I. B.” 
to know that, if the gas engine made the fullest use of its oppor- 
tunities, its efficiency would reach at least 80 per cent., represent- 
ing a consumption of not more than a quarter, instead of the whole 
of one pound of coal per indicated horse-power per hour. i 

The Otto engine, with its compression of part of the hot products 
of combustion, its water jacket, and utter rejection of the heat of 
the exhaust, is neither more nor less than a thermodynamical 
oarbarity, and so far from its waste of energy being very great, 
only because of the cooling water, as stated by ‘‘N. I. B.,” it may 
further interest that gentleman to know that if one-half of the 
heat going to waste in the exhaust could be utilised, the efficiency 
of the modern gas or oil engine would be just about doubled. 

Finally, ‘‘ N. I. B.” tells us that the gas engine receives all its 
heat at the highest possible temperatzre, whereas the actual fact 
is that it receives heat at every temperature except the highest, for 
there reception stops, with the exception of a certain amount due 
to the fact that combustion requires time, and also that non- 
association due to high temperatures has doubtless something to 
do with the matter. ANTHONY S. Bower. 

St. Neots, Hunts, September 23rd. 





MOTIVE POWER FOR SMALL VESSELS. 


S1r,—We have read Mr. Root’s letter in your issue of 22nd inst., 
and note that he now claims for his oil engines 75 per cent. of the 
weight of any steam engine, including fuel, &c. This is an elastic 
statement, but may presumably mean about 80 lb. per indicated 
horseé-power. 

We now have from your columns the following weights given for 
oil engines, viz.:— 

Your article of August 18th 


ry ee 300]b. per 1.H.P. 
Messrs. Vosper’s letter of August 22nd .. 137 Ib 


” 


Messrs. Root’s letter, same date 200 Ib. “A 
” ” cas <« SO a 
And in Messrs. Vosper’s circular for June .. 224]b. 


” ” ” weight of steain. 


Which of these is correct? Mr. Root also says in his letter of 
September 18th that the cost of fuel for his oil engine per 10 indi- 
cated horse-power for twelve hours is a fraction over 3s., the cost 
of our steam engine. Messrs. Vosper’s circular, above referred to, 
gives the cost of Root’s oil engine as 7s. Which of these is 
correct / Stmpson, STRICKLAND, AND Co, 

Dartmouth, South Devon, September 25th. 








COAL, MINERALS, AND RAILWAYS IN MANILA. 


IN a recently issued report by the British Consul at Manila upon 
the trade and general condition of the Philippine Islands, it is stated 
that although the islands have abundant supplies of coal, nearly all 
the quantity used is imported, the native mines not being much 
worked for want of capital and labour. The total consumption per 
annum is from 50,000 to 60,000 tons. The bulk of the importation 
is from Australia and Japan, the quantities from both being about 
equal, Cardiff coal is only used by Government steamers and public 
works, For some months cargoes of coal have been coming from 
Borneo, but it sells at a considerable reduction on the price of 
Japan coal, its quality not being satisfactory. The richer deposits 
of coal so far discovered are the Compostela Mines in the Island of 
Cebu, which are being actively worked, and have swallowed up 
£20,000, with no paying output; the Masbate deposits, which are 
in a prospective scheme for working under a London syndicate, 
Professor Hilton, who was sent out by the syndicate to prospect, 
having reported the coal to be of first-class quality ; the district of 
Sogod in Albay province, and the small island of Batan in Legaspi 
Bay, both very little worked. 

Some Europeans of small capital have engaged with more or less 
success in mining for copper, gold, lead, silver, sulphur, &c. Of 
these enterprises some have failed for want of sufficient capital, 
and the consequent insufficiency of machinery. One of the most 
abundant metals is gold, which is found all over the islands, 
in Luzon, the mountains of the northern province, and in the out- 
lets of rivers and freshets in the southern. Up to the present all 
attempts to work these sources have failed, but an English com- 
pany, ‘‘ The Philippines Mineral Syndicate,” has entered on the 
field, purchased the mines of Mambulao in the province of 
Camerines del Norte, sent out a staff of engineering officials, and 
despatched from England the requisite machinery for working the 
mines. It is certain that a good deal of mineral wealth hitherto 
unexplored does exist in the country. 

The railway from Manila to Dagnpan has been of great benefit 
to the country through which it runs, as produce can be brought to 
market for a quarter of its former cost. Rice and sugar chiefly 
benefit by this. One of the immediate consequences has been the 
erection of rice mills on the line. There is a large one at Calumpit, 
another at Bayamban, both doing a flourishing business, and a 
third one to be put up at Girona is on the way out. During the 
rice season the receipts of the railway are very large, but from 
July to December business on the line is slack. The company have 
had great difficulties with the erection of the bridge over the Rio 
Grande, which, up to the end of July, was still unfinished. This is 
a great drawback, both goods and passengers having to be ferried 
across, in flood times almost impossible. The new lines of railway 
the Government had in prospect are in abeyance at present, and 
it will probably be some time before they are again taken up, 
especially if the Manila and Dagnpan line does not pay. The 
tramway lines have as large proportionate gross receipts as any 
line in the world, yet, strange to say, they do not pay, probably 
owing to the great cost of running them, 
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*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these inatructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

A. C. 8. (Bomnbay).—For a vehicle moving at a slow speed it matters very 
little what pairs of wheels are without flanges. Tiro wheels can alirays » 
made to touch the outer rail with their flanges and yet run round a curve. 
Three wheels cannot, Leaving wheels without hanges has precisely the sani 
effect in one sense as widening the gauge on acurve. It would not be wise 
to leave the leading wheels of a locomotive without flanges, because the 
lateral effort of the weights in Front would be greatly magnified on the first 
Jlanges—say those of the leading driving-wheels. But, as we have said, for 
a slow-moving vehicle such asacrane it is really a matter of indifference 

what two pairs of wheels out of four pairs are flangeless. 





MINING ROYALTIES. 
(To the Editor of The Engineer.) 

Sir,—Would any reader kindly inform me where and how I could 
obtain the most accurate information with regard to mining royalties in 
this country, and for comparison in France, Germany, and Belgium ? 

September 26th. H. 


WOOD PAVEMENT IN LONDON, 
(To the Editor of The Engineer.) 

Srr,—Can any reader kindly inform me where, if any such have been 
published, I can find data concerning the length of life of the various 
different kinds of woods that have of late years been tried in London for 
paving purposes ? LF.8 

Ipswich, September 21st. aes 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

Ij credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

4 complete set of THe ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Copres— 

DPE «cs ce cll lk we we A SS 


Yearly e ee 8 dees 106 ag OOO 
Taick Paper Coprrs— 


CTI os ac ce 0k ss se ee co SE Oy OE 
rar ea er eee 
READING Cases.— The Publisher has in stock reading cases which will hold 

thirteen copies of THE ENGINEER. Price 23. 6d. each. 


ADVERTISEMENTS. 

“ The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to tis condition. 

Prices for Displayed Adverti ts in ‘ordinary and “ special’’ positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THe ENGINEER. 











MEETINGS NEXT WEEK. 


po NSTITUTION or Civit Encingers— BirMINGHAM STUDENTS. — We are 
Seed to state that the visit of the Birmingham Association of 
udents of the Institution of Civil Engineers arranged for the 4th Octo- 


pen han the Griff Collieries, Nuneaton, is postponed owing to the coal 





Society oF ENGInegers. — Monday, October 2nd, at the Town Hall, 
Westminster, at 7.30 p.m, Ordinary meeting. Paper on ‘‘Gas Substi- 
tutes,” by Professor Vivian B. Lewes, C. 

Tue Junior Enoineerino Society.—Friday, October 6th, at the West- 
minster Palace Hotel, Victoria-street, 8.W., at 7.30 p.m. General 
meeting for election of officers, and other business. 

HU. anv District INsTITUTION OF ENGINEERS AND NAVAL ARCHITECTS. 
--Monday, October 2nd, at the Parochial Offices, Bond-street, Hull, at 
8 p.m. First general meeting of the session. Paper on “ Boiler Furnaces 
—Their Construction and Renewal,” by Mr. A. V. Coster. 











DEATHS. 

On the 23rd September, at Fairfield by Dundee, Witt1am Gorpon 
Tuomson, head of Thomson, Son, and Co., Engineers, Douglas Foundry, 
Dundee. 

On the 23rd September, at his residence, 14, Phillimore-gardens, 
Kensington, after a few days’ illness, Tuomas Hawkstey, C.E., F.R.S., 
of 30, Great George-street, Westminster, and Kensington, aged 86. 
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UNITED STATES WARSHIPS AND WAR MATERIAL. 


ALTHOUGH foreign manufacturers have but little hope 

of obtaining orders for any class of war material from the 
United States, it will be found that some of the principal 
establishments have sent either models or actual guns to 
Chicago. The most notable case is that of Krupp, who 
has an entire building of his own, in the centre of which 
stands the largest and most powerful piece of ordnance 
existing, surrounded by all kinds of guns, mounted and 
worked by steam or hand, as well as grand samples of 
armour-plates, and of steel propeller shafting, Kc. 
England is represented by. Elswick as to models of war- 
ships, while Brown has a very fine exhibit of armour 
and of steel applied to structural parts of vessels, and 
Nordenfeldt and Maxim have admirable quick-fire guns. 
America herself is excellently represented in the armour 
and other products of Bethlehem, and the quick-fire and 
light guns of Hotchkiss, and the heavy ordnance and 
engineering models in the United States Government 
3uilding. Our special commissioner deals with indi- 
vidual exhibits; but it is well that we should take a glance 
at the general question of war material in the United 
States, in order to see how it compares with that of Europe, 
and more especially with our own in England. Ten 
years ago any review of this kind would have been of 
comparatively little interest. After the close of the 
American War, a long period might be expected to elapse 
before money would be voted freely for any purpose of 
war. The ships and guns which had been developed 
during the struggle were the offspring of pressing neces- 
sity, and speed had been a leading element in their 
production. This had not led to the best possible designs 
and combinations. Nevertheless American fertility of 
invention, under the pressure of a struggle such as was in 
progress, could not fail to turn out ships and guns of such 
powers as would more than suffice for ordinary require- 
ments for many years tocome. Hence it followed that for 
about a quarter of a century the United States very 
properly rested, to an extent that would have been 
dangerous for any other nation—except perhaps Russia. 
At length came the time of awakening; which resulted 
in the masterly steps that have been taken during the last 
few years, both in the matter of ships and ordnance. 

To begin with ships. Accepting the conclusions that 
had been arrived at by those Powers who had been forced 
to push on continually, the United States authorities at 
once adopted types possessing the general features of 
such vessels as were most approved; for example, our 
Royal Sovereign class—that is, the 1889 design. Profit- 
ing by drawings giving all the necessary details, and even 
employing men who had been engaged in England in 
working out the designs, it was found feasible to spring, 
without a single false step or disappointment, to the very 
front, and to work forward so as to rival those who had 
offices and dockyards full of all that hardly-bought 
experience had furnished. We say it was feasible, but 
we do not say that it was by any means easy to com- 
mand success in the striking way in which it has been 
achieved. The United States authorities are, then, to be 
congratulated-—first, on the judgment that chose the 
line to be taken; and next, on the constructive ability and 
energy that was displayed exactly in the most profitable 
way. It naturally follows from what we have said, that 
anyone would search in vain in the American fleet for 
such types as were developed in the twenty years follow- 
ing the close of the war in 1865. No mastless Thunderer 
or Dreadnought, no Inflexible or Italia, no masted 
Monarch or Duperré is to be found in the United States 
Navy. In one tremendous stride, the United States con- 
structors pass with hardly an intermediate step, from 
the small coast defence Manhattan, with her 2100 
tons displacement and 19-ton smooth-bore guns, to the 
modern ship with the powerful quick-fire armament and 
steel armour. This much may be said in general, but 
the interest mainly commences from this point and lies 
in the question, how have the United States authorities 
worked forward? Where there is so keen an appreciation 
of anything that is found already well done, it is: doubly 
interesting to see what departures are made from 
European models. Any one taking up, say ‘“ Brassey’s 
Annual” cr “ Lloyd’s Register,” will be struck, perhaps 
even considerably perplexed, by the fact that for a given 
displacement, America appears to have secured startling 
advantages compared with the European Navies. j 

A cautious man would naturally question whether some 
distinct sacrifice must not have been paid for the advan- 
tages apparent in armour and guns; but he will scarcely 
find any facts to support his supposition in any published 
tables. An American reader would probably end by 
being highly satisfied with the results of an examina- 
tion of the published data of similar classes of ships; 
and, before attempting an explanation, we will give a 
comparison of a_ startling character between two 
cruisers. The English Blake of 9000 tons was launched 
in 1890, and may be compared with the United States 





New York of 8150 tons, launched in 1891, apparently to 
the great disadvantage of the former. The Blake has no 
side armour, being only “protected ;” the New York has 
a 4in. steel belt, and 10in. of armour on her turrets. The 
Blake carries two 22-ton 9°2in. guns, and ten 5-ton 6in. 
guns; the New York, six 8in. guns. The Blake has six- 
teen 3-pounder quick-fire guns, as compared with twelve 
4in., eight 6-pounder, and four 1-pounder quick-fire guns 
as the secondary armament of the New York. Here, then, 
the superiority in the primary armament of the Blake is 
more than overbalanced by the New York’s tremendous 
power quick-fire, as compared with the 3-pounder 
quick-fire guns of the Blake. Then, the Blake’s 
speed is only given as 19:12 knots, while that 
of the New York is 20 knots. The Blake, it is true, 
is shown as having greater coal capacity, enabling 
her to steam at 10 knots for 15,000 miles, against the 
13,500 shown for the New York. Nevertheless, to all 
appearances the American ship beats the English one 
hollow. Now, these facts and their explanation illustrate 
the character and intention of the United States designs. 
In England there is every opportunity of attacking the 
plans and features of our warships in Parliament, but no 
attempt is made to dictate the conditions to be fulfilled 
in future ships. In America the House goes further, 
everything is more subject to public control, consequently 
it is necessary to satisfy the portion of the public who 
take an interest in the naval programme, that a good 
result is being obtained for the money spent. Americans 
expect to see that their new ships “‘ whip” anything that is 
yet out,and a popular administration will take care that 
they are not disappointed. Hence we may generally look 
to see American ships carrying more powerful armaments 
and heavier protection than those of other nations, and 
any price that is paid for this must take some form not 
visible to ordinary inspection—it must not appear on 
paper. Such a price is necessarily paid, but it does 
not appear. Now in saying this, we do not mean to 
imply that the United States designs are bad in any way, 
or that there is anything dishonest or deceitful about 
them. We ourselves in England are subject to the same 
influence, though in a less degree. As we have said years 
ago, we fully believe that our own technical advisers 
would never have mounted 110-ton guns on our ships if 
we could have braved the charge of inefficiency to which 
we should have been exposed when Italy continued to 
turn out her long series of ships carrying 100-ton guns— 
the Duilio, Dandolo, Italia, Lepanto, Lauria, Doria, and 
Morosini. Our own public would never have been 
satisfied that England could rule the waves with dignity 
and honour in the presence of such a fleet of ships 
carrying heavier metal. The Benbow, Victoria, and 
Sanspareil, with still heavier pieces, supplied the answer, 
most directly and easily understood. So with America; 
the obvious conditions which are appreciated must be 
fulfilled at the expense of those unseen and unappre- 
ciated, presumably those that can best be sacrificed, and 
possibly such as are of less importance to the American 
fleet than to the British. 

To begin with, the supply of ammunition is not shown, 
and it will be found that the British ships carry a very 
much larger quantity than the American. Seeing that 
many of the latter are designed with a special view to 
coast defence, they may be supposed to be within easier 
reach of ammunition than the British ships, and to require 
less coal. Then we have laid special stress on the appli- 
cation of armour to the insulation of each gun position, and 
the protection of ammunition from the shell room to the 
very breech of the gun, while American designers have 
not. More than this may seem to be required to 
account for the difference before us, but we may point 
out that nations have made their own experiments as to 
the effect of shell fire on structures, and that such experi- 
ments have been, on the one hand, very important, and, 
on the other hand, they have .been confidential, so that 
it is exactly the branch in which we can least show results 
for our money. This principle applies to the case 
of the Blake and New York. The latter is an armoured 
cruiser, doubtless, for she carries side armour, which is 
good as far as it goes, but we submit that it is applied in 
a very incomplete way. Her side plates leave off abruptly 
without any longitudinal or cross defence. A shell 
bursting beyond the end of the side armour would 
act partly behind it, and an oblique blow might enter 
much as if there were no armour at all. 

In short, then, the character of the American warships 
may be briefly described as follows: They have been 
based on the best and most advanced models, they have 
been skilfully adapted to possess enormous powers of 
both attack and defence, but at the cost of elements 
which, while they do not appear in published lists, are 
such as are considered to be of great importance in Britain. 
It is conceivable that American constructors and British 
constructors may both be right. Each may be dealing 
with the conditions required by their respective countries, 
but in justice to England it is right to point out, as far as 
may be, how the case stands. 

Passing on from the general question of the character- 
istics of the United States warships to the subjects of 
armour and guns, we find the same principles applied 
and with the same ability. The policy recommended by 
the board of officers who visited Europe in order to 
arrive at the system best suited to the conditions of the 
United States has been consistently carried out. Thatis 
to say, the manufacture of all war matériel has been 
taken in hand in the States on those European patterns 
and methods that appeared to be best. Solid steel 
armour was copied from Schneider, and in the case in 
which most notable success has been achieved, it has 
been made on his plan of hammering in preference to 
rolling. Gun steel was made in hollow cylinders cn 
Whitworth’s system of fluid compression, but while the 
aid of the European establishments referred to was 
invoked and fully acknowledged in starting, stch 
progress has been made that it may be seriously 
questioned if Schneider could successfully compete with 
Bethlehem at the present moment. Certainly we krow 
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of no plate that has resisted successfully an attack equal 
to that defeated by the Bethlehem-Harveyed plate exhi- 
bited at Chicago, although Krupp exhibits a plate that has 
defeated a single blow of greater severity than those which 
fell on the Bethlehem plate. In our own country Messrs. 
Vickers have,no doubt, produced plates which appear to 
be of the same excellence as those of Bethlehem, and it 
is due to them to observe that it may be only owing to the 
circumstance that their plates were tested to destruction 
at Ochta and Portsmouth, that they have not at the 
present moment a plate like the Bethlehem one above- 
mentioned, that is one that has been attacked up 
to the full measure of its extraordinary resisting 
powers without overtaxing them and so destroying the 
plate. This, however, in no way invalidates our 
statement as to the lead taken by Bethlehem, for the 
remarkable success referred to was first achieved with 
the Harvey process at Bethlehem, and Europe has 
followed suit. To Schneider belongs the credit of intro- 
ducing nickel into steel, but so well has this been carried 
out in the United States that at the present time it may 
be questioned if their examples of successful nickel-steel 
plates do not fully rival those of Europe. The most 
advanced and powerful plant for manufacture of steel 
forgings and armour, including the heaviest hammer 
existing, is to be found at Bethlehem, while rolling mills 
and still more extensive, though in some respects less 
powerful, means of manufacture exist at Carnegie’s works 
near Pittsburg. The ability to which we refer has not 
been limited to success in processes of manufacture; it 
is seen in the system of control established by the 
Government. It was decided from the first that private 
firms should be encouraged to develope resources on 
which the country could depend for the supply of ele- 
ments or component parts of guns, while the Government 
establishments should confine themselves strictly to the 
work of a gun factory—that is, to finishing and building 
up the elements supplied into finished guns. This has 
been successfully done so far as we are aware. We have 
heard of no accidents, no disappointments. In the lists of 
ordnance published for different countries in such works 
as Brassey's “ Annual” the United States for some years 
appeared with a long list of guns, existing only on 
paper. Gradually, however, the finished took the 
place of the paper guns, and no appreciable correc- 
tions had to be made in the figures showing their powers. 
The 12in. gun, shown as estimated for in the “ Annual” 
of 1887, has a muzzle velocity of 2100ft. per second, and 
an energy’ of 25,984 foot-tons. The actual 12in. gun 
given in the “Annual” for 1893 has the same, except 
that incidentally one foot-ton more energy is shown. For 
armour a system of examination and testing has been 
organised, which we believe to be more thorough than 
any carried out elsewhere. As yet, probably all nations 
stand in somewhat the same position. Supplies of thin 
plates have been well tested, while thicker ones have 
been found more difficult to deal with. In the United 
States the delivery of plates of 17in. is only commencing, 
but it is commencing under a very searching and com- 
plete system of examination and tests. There may, 
doubtless, be faults and weak points in connection with 
the supply of guns and armour, but we have not dis- 
covered them. There certainly is much to commend; 
nor is it to be wondered at. The conditions are singularly 
favourable. The United States is a great Power, with 
unlimited resources. She is free from the pressure of 
the haste which is engendered by the danger of delay. 
She has men of notable inventive powers, coupled 
with the discernment to seize and apply anything good 
that already exists, with access to the results of expe- 
rience acquired by other nations, and she has as much 
money as may be wished for. It is difficult to conceive 
circumstances more promising. Surely, if success does 
not follow, it could only be owing to gross corruption, or 
flagrant neglect, or perversity. Corruption has, we know, 
been often found in America, as elsewhere; but we think 


that our readers will bear us out in the statement that | 
the history of the United States national expenditure for 


defence has been remarkably free from records of its 
influence. 


THE LOCOMOTIVE AS A VEHICLE. 


Mr. D. K. Ciark was, we believe, the first engineer 
who drew a distinction between the locomotive regarded 
as an engine and as a vehicle. He devoted, in his 
‘Railway Machinery,” considerable space to this 
branch of his subject, and he described experiments 
carried out to ascertain the effect of balance weights, the 
position of the cylinders, &c., in reducing vibration, or 
augmenting oscillation, and the tendency of the engine 
to leave the rails. We propose here to consider the 
locomotive as a vehicle from a somewhat different point 
of view. Much that Mr. Clark has written is probably 
forgotten; some things which he has said scarcely apply 
to the modern locomotive; but the interest of the subject 
is very considerable, and it is advisable, we think, to 
direct attention to it once more. 

It is a matter of common knowledge that there isa 
strong tendency manifested in our colonies to prefer 
the American to the English type of locomotive. It 
is argued that the former is less trying to the road, 
and costs less for certain classes of repairs. No one 
has the hardihood to assert that the English locomotive 
is not superior in economy of fuel to the American 
engine, or that in workmanship it is inferior. Now, if 
we analyse the various reports, arguments, and assertions 
which are made concerning the relative merits of the 
two types of engine, we find that in the main the 
superiority claimed for the American locomotive is based 
on its behaviour as a vehicle. We are assured, for 
example, that an American engine will haul heavier 
trains than an English locomotive with the same cylinder 
capacity, heating surface, and diameter of driving-wheels. 
It is obvious that this can only be true if the resistance 
of the American engine regarded as a vehicle is less than 
that of the English engine. In other words, less power 
is expended in propelling the former than the latter, and 








the net work available for pulling the train is propor- 
tionately increased. The issues are frequently obscured 
in various ways. The engines compared are not identical 
in cylinder capacity perhaps, or the driving-wheels are a 
little smaller or larger; but in the main, after all 
these matters have been eliminated, the fact remains 
that it is as a vehicle far more than as a steam engine 
that our colonists prefer the American locomotive. 
Furthermore, it is beyond question that English-built 
engines have not proved satisfactory on the Continent, 
and again we find that they are defective, not as engines, 
but as vehicles. The reason is easily explained. The 
locomotive and the road on which it runs are as much 
two parts of a complete mechanical combination as are 
the table of a: planing machine and the V grooves in 
which the former slides. If there is an imperfection in 
the engine—as, for example, a flat place in a tire—the 
road suffers. If the road is defective, then the engine 
will suffer. In Great Britain are to be found the best 
roads in the world, and, as a corollary, the stiffest loco- 
motives. The English engine has been specially designed 
to suit these roads, and when it is put on roads less 
perfect it breaks down, or wears out, or runs heavily. 
That appears to be the whole secret. It is easy to 
say, ‘Improve the roads. It will be found sound 
policy in the long run.” No doubt. But it is much 
easier to say this than it is to get it done, and we 
fear that some English and Scotch designers have 
overlooked this fact. But they have done worse for their 
own interests, because they have failed to perceive in 
what direction improvement or change is wanted in their 
own practice. Thus, for example, we have heard it said 
that the only substantial difference between the American 
and the English engine—regarded as a vehicle—is that 
the former has a bogie and the latter has not, and that in 
consequence the former can traverse sharper curves than 
the latter without more trouble. Analysing this argu- 
ment, we find that it simply means that the American 
engine has more lateral flexibility than the English engine. 
It can better accommodate itself sideways to the sinuo- 
sities of the track. But this is only a portion of the 
truth. English engines with bogies have failed to give 
satisfaction, and we must seek somewhere else for the rea- 
son. Wehave not togofar. The main defect of the Eng- 
lish locomotive is that it lacks vertical elasticity. Several 


instances have come under our notice in which English | 


engines, working either on the Continent, or in Canada, orin 
Australia, have given much trouble by breaking axle-boxes, 
springs, spring hangers, and their side frames. American 
engineers have from the first adhered to the method first 
introduced by Bury of making frames by welding up 
rectangular bars. Stephenson preferred to make his 
frames of plate iron. The earlier engines had side 
frames made of English oak, with an iron flitch plate on 
each side, the whole bolted or riveted together; and very 
excellent frames were thus produced, flexible yet stiff. 
There are, we fancy, many engines still at work with 
frames of this kind. For several years back, however, 
the normal English frame has been a single plate, usually 
lin. thick, to which is secured at the top edge an angle 
iron, which supports the running board. Such a frame 
is very stiff, both laterally and vertically ; but it is liable 
to break. A small crack usually begins about one corner 
of the rectangular space cut out for an axle-box, and this 
extends upwards until the plate breaks in two. The 
crack is usually discovered in time, and then a patch is 


put on. Dozens of engines are running with patched 
frames. The cause of the cracking lies in the jar and 


stress, which in process of time probably deteriorates the 
quality of the iron, or rather steel, for few iron frames 
are now used. The American frames break, as the Bury 
frames did, at the welds, but on the whole there is reason 
to believe that they stand better than English frames. 
This breaking of frames is a fruitful source of complaint 
regarding English engines abroad. 

In France and Belgium plate frames very similar to 
the English frames are used, but they give very little 
trouble, for the simple reason that French and Belgian 
engines are hung on much more flexible springs than we 
use. The range allowed is very much greater. A 
vertical play of lin. in a driving axle-box is considered 
a very reasonable allowance in an English engine. A 
Belgian or French locomotive is allowed twice as much. 
In many English engines, some of the springs are, 
indeed, so short that they have little or no elasticity. 
The contrast in this respect between them and the long 
springs used for the carriages which have to traverse the 
same road is sufficiently remarkable. It has been argued 
that if an engine is made too flexible vertically, it will 
probably run off the road. That is certainly not the 
experience of foreign engineers. Our engines manage 
very well at home with short, stiff springs, because the 
roads on which they run are so smooth and so strong; 
but on weak, rough, badly-packed track, they are ruined 
in a very short time. We have only to stand beside the 
road and watch a French engine pass at a moderate 
speed to see how wide is the range through which the 
springs move, and how constantly they are at work. 
Nothing resembling it is to be seen on an English road. 

In the United States springs are constantly used which 
are neither longer themselves nor wider in their range 
than English springs, but we find that the necessary 
resiliance is given by the employment of balance beams 
or compensating levers, which are often worked in in the 
most ingenious fashion. It requires very little thought 
to understand how great is the relief to the frames 
supplied by the compensating lever. In an engine with- 
out it, and with stiff springs of small range, a leading 
wheel may stand, say, }in. lower on a weak place in the 
road than the driving wheel next to it. Without the 
compensating lever a couple of tons extra may be 
put on the driving wheel and taken off the leading 
wheel, while the trailing wheel at the opposite corner 
is relieved. The dropping of an engine at one corner 
gives a heavy twisting stress to the entire rectangular 
structure which constitutes the framework of a loco- 
motive. Such twisting and stressing is continually 








—— 


going on, but with compensating levers it is reduced to 
a minimum. The leading wheel is followed down b 

the load, while the driving wheel is spared any nerenar 
and it is evident at a glance that the frames are much 
very much, better off than they would be in the absence 
of compensating levers. In this country the compensat. 
ing lever has been sparingly used from a very early 
period in locomotive history. By whom it was invented 
we do not know. It has been attributed to both George 
and Robert Stephenson, to Bridges Adams, Hackworth 
and many others. Perhaps some of our readers who are 
versed in the records of the locomotive can throw new 
light on a very interesting question. But although used 
it has been in a half-hearted way; and even now, although 
it is freelyemployed by Mr. W. Adams on his new South. 
Western engines, and by a few other enginecrs, it does 
not enjoy half the favour it deserves, and this simply 
because our permanent way is so good. 

To sum up, we may say that the American engine 
possesses a vertical elasticity, in which the English engine 
is deficient. The French and Belgian locomotive engine 
is superior to the English engine in this respect. But the 
American gets vertical elasticity by the use of equalising 
beams, while much the same result is obtained on the 
Continent by putting inlongsprings. We believe that the 
English locomotive even on English roads could be 
improved by giving it more vertical elasticity, but on this 
point it is quite unnecessary to insist. That for which we 
contend is that English and Scotch engineers building foy 
the colonies would find it very much to their advantage to 
consider more than they do the locomotive as a vehicle 
intended to run over very rough roads. It is too much 
the habit to regard springs only as expedients for dis- 
tributing the weight of the machine on its wheels, rather 
than as mechanical devices for taking up shocks and jars, 
There is no reason whatever to fear that an engine with 
vertical elasticity will jump off the rails ; on the contrary, 
it is the flexible engine that keeps its place on a rough 
road. That has been found out long ago in the United 
States andin Europe. It is time that the lesson was 
taken to heart properly here. Much disappointment and 
loss of trade would, we think, have been avoided if more 
attention had been paid in the past to the locomotive 
engine as a vehicle. 


a 


NORTH BRITISH RAILWAY WORKS, 


Tur holding of the North British Railway meeting on 
Thursday must direct attention to the progress of the great 
works it has in hand. The capital expenditure of the 
company is not large when compared with that of some of 
the great lines. It was £241,267 for the past half-year, and 
for the current half-year the official estimate is £212,738. 
But these sums include the provision for some works of 
moment. In the past half-year £97,116 were spent on the 
widening of lines and other works at the Waverley Station, 
Edinburgh, and this half-year these great works claim about 
£53,046, whilst beyond that period, the large further expendi- 
ture of about £1,587,465 is officially estimated. Already 
something has been done. The report of Mr. James Carswell, 
the engineer, states that the ‘‘ widening of the line’ between 
Corstorphine and Haymarket is almost complete; the per- 
manent way has been laid nearly the whole length, and the 
ballasting is in progress.” The works at the new Haymarket 
tunnel are also making progress, some 420 lineal yards being 
completed at the date of the engineer’s report, early this 
month. The retaining walls in the Princess-street-gardens 
are finished, and the north tunnel under the mound is 
in progress. Thus there is something accomplished in the 
great work of giving to the East Coast lines a better entrance 
into Edinburgh. As we have stated, the work is a costly one, 
but it is one that is essential, and the want of which has 
been keenly felt in the past in the delay of traffic to a great 
extent. Hitherto, the progress with another work of the North 
British—the Alloa dock works—has been slow, but some of 
the hindering difficulties have been overcome, and more rapid 
progressisanticipated. Inthepasthalf-yearthe expenditureon 
these dock works was £1086 only, but in the current half-year it 
is expected that there will be £7500 needed. There are other 
works in progress on the Alloa and Kincardine Railway ; 
and Methil Harbour and the Vale of Leven Railways and 
works willin the future claim considerable sums, but the 
Waverley Station works are at the present time the most 
important, both in point of cost and in importance to the 
North British Railway. This year the passenger traffic to 
the North has been spread over a longer period, owing to the 
fine weather, but it has for the past half-year been heavier in 
the bulk on the North British Railway as a whole, though 
the receipts were derived in an increased proportion from the 
third class traffic. Next year Scotland may anticipate more of 
its American visitors, who will not have the counter attraction 
at Chicago, and the accommodation of the great lines to the 
North may be more tested than it has been this autumn. 
The North british Railway does well to improve its accom- 
modation in the classic capital of Scotland, and costly though 
the works are, and are to prove, they will still be remunerative 
in giving not only a better entrance, but the facility for im- 
proving the accommodation and the service of the whole line 
that radiates from that point. 


THE TRUTH ABOUT THE REDUCTION OF MINERS’ WAGES. 


Wanat is the battle about? The public mind seems abso- 
lutely confused as to the real amount of the reduction now 
sought by the coalowners of Yorkshire, Derbyshire, Notting- 
hamshire, Lincolnshire, Lancashire, and the Midlands gener- 
ally. The miners’ leaders themselves do not agree in their 
interpretation, and several of the employers have variously 
stated the amount. Scarcely a newspaper outside the district 
has put the matter accurately and plainly. It is, therefore, 
no wonder that the general community appear to be hope- 
lessly befogged as to the real cause of the conflict, which has 
made over a quarter of a million of miners walk the streets, 
paralysed industry in the iron and steel trades, inflicted un- 
told damage upon the general business of the country, and 
accentuated suffering both in the large centres of population 
and the country villages. Now here is the casein a nutshell. 
Take the case of a collier, who, prior to the 40 per cent. 
advances, earned 100s.; by a series of 10 per cent. steps 
that 100s. was increased to 140s. The coalowners now 
want to take 25s. off that extra 40s., leaving 15s. on. | This is 
equivalent to about 3s. 7d. in the pound. Mark howit works 
out at the pit. In a colliery a coal-getter has a trammer, 
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In the South Yorkshire 
Colliery to which we refer—a fair average colliery, neither 
better nor worse than the rest—there are about 600 colliers 
trammers employed. Each collier earns a net average 
wage of 7s. Gd. per day, which for the six days make £2 5s. ; 
the proposed change means a reduction of Is. 4d. a day, 
the 7s. 6d. to 6s. 2d., and of 8s. a week, reducing the 


who is practically his labourer. 


and 


sing 8 
=. to 87s. That is how it affects the collier. The tram- 


mer’s case is this :—He gets 6s. per day ; the proposed change 
means to him areduction of 1s. 1d. perday. Thetrammer thus, 
instead of taking home 36s. at the week end, will, under the 
reduction, take home 29s. 6d. It is not easy to put the point 
plainer than this. If the coalowners succeed in obtaining 
the full reduction they ask for, the men will still retain 15s. 
out of the 40s. advances which they managed to secure when 
trade was good. It is not at all improbable that a settlement 
may be effected which will divide the difference—the coal- 
owners making a concession which would leave the miners 
with 20s. advance, instead of 15s., and give the masters a 
substantial reduction in the cost of coal working, which might 
enable them to compete once more with their Northern rivals. 
The wholly improper use of the term “per cent.” has been 
the cause of the confusion. 


THE MINERS’ FEDERATION. 


ArrHovaH we are not able to lay before our readers in this 
week’s issue the actual result of the important movement 
for trying to secure a partial resumption of work in connec- 
tion with the momentous struggle in the coal trade, there is 
no doubt but that the movement will be adopted at the 
Federation Conference held to-day at Chesterfield. Which- 
ever way the ballot goes, it marks an important era in con- 
nection with the Miners’ Federation of Great Britain. One 
of its chief objects was that of securing united action, and in 
that it has failed, as is evidenced by the movement at present 
under consideration. The chief aim of the Federation was 
to become possessed of the power to shut down all the coal- 
fields in order to starve the market of coal supplies to sccom- 
plish its own ends. The boasted 20th Rule, which has been 
dangled before the owners for several years, has failed to act, 
and happily the country has escaped the contemplated evil 
of being entirely at the mercy of the miner. At the com- 
mencement of the struggle, thousands of men were called 
upon to cease work, and lay the collieries at which they were 
employed idle. This was done without any cause whatever, 
for hundreds of coalowners never asked for any reduction. 
The relations between employers and employed, which had 
been of the most genial character for a long series of years, 
were severed in obedience to the call of the Federation; all 
friendly relations had to be broken, and war was declared. 
Time, which is a great teacher of lessons, has shown the 
leaders and many of the men the injustice of punishing owners 
who showed no desire to interfere with the men’s wages, or to 
set aside the mutual relations of a lifetime. Can they 
expect those owners to exhibit the same conciliatory spirit 
towards them in the future as they have done in the past ? 
Opinions vary a good deal as to what will be the result of 
the struggle. It may be within the range of possibility that 
the men may win by adopting this partial resumption of work 
movement, by being able to resume operations at the old rate 
of wages. But even if such turns out to be the case—which 
is extremely doubtful—their victory will be one which will be 
won at the sacrifice of the principles on which the Federa- 
tion set out, and which has been found to be utterly unwork- 
able, and the victory will be overset by the next change in the 
relations of supply and demand. 








LITERATURE. 


The Locomotive Catechism. By Ropert GrimsHaw, M.E. 
Norman W. Henley and Co., New York. London: E. and 
F.N. Spon. 1893. 

CATECHISMS appear to constitute a favourite form of tech- 

nical literature in the United States. The little volume 

before us is so good of its kind, that we are disposed to 
think there are some grounds for this preference. The 
book is an octavo, and contains 348 pages, besides a good 
index. Mr. Grimshaw tells us on his title page that 
the reader will find nearly 1300 questions asked and 
answered. He has written a very amusing preface, 
slightly confused and confusing in its diction here and 
there; but we gather from it that certain kinds of infor- 
mation are always wanted in a hurry, and that there 
is no better way of supplying them than by stating the 
questions most likely to be asked, and then giving the 
answer in the most compact form possible. ‘The 
catechetical form gives each question—hurried or leisurely 

—its answer, very largely independent of any other 

question or matter, leaving out ‘ifs’ and ‘ buts’ and 

‘considerings.’ If there are only enough such questions 

and answers, and if the former are properly chosen— 

which includes being up to date—and the latter correct, 
this Catechism ought to be useful and satisfactory to 
those who buy it.” Of course much, if not everything, 
depends on the kinds of questions asked, and Mr. Grim- 
shaw tells us that those he has used have been in part 
supplied by novices and experts alike, while others have 
turned up in his own practice as a consulting engineer, 
and examining engineers have supplied others. We 

have no difficulty in saying that they appear to cover a 

very great range, and that they are really just such 

questions as are likely to be asked. They in the main 
refer to American locomotive practice, and not a great deal 
is said about English or continental engines. The answers 

m some cases show that the author has very wisely 

confined himself to that which he knows. When he leaves 

America his replies are sometimes not strictly accurate, 

while in others they are not sufficiently full. Thus, 

to give an example, on the first page we have the ques- 
tion, ‘‘ Are all locomotives horizontal?’ The answer is, 

“ Nearly all; but there are some that are slightly inclined 

downwards towards the crank pin, and while nearly hori- 

zontal are not strictly so.’ Our author seems to have 
forgotten that in the Chicago Exhibition there is at least 
one engine of considerable size with vertical cylinders, 
and that not a few engines are built with the cylinders 
inclined upwards instead of downwards. Again, in 
another place, alluding to the use of heavy cast iron foot- 

plates to distribute weight, he states that it would be a 

better plan to make the engine carry part of the weight 

of the tender, being apparently ignorant of the fact‘that 





the scheme has been very largely tried in Europe, and that 
it has not given satisfaction. Speaking of Mr. Webb’s 
compound engine, he makes a mistake, stating that the 
tractive effort for starting a train is only that proper to 
the action of the steam in the high-pressure cylinders. A 
little further on he says that the high-pressure cylinders 
may slip the wheels, and then both engines haul. Asa 
matter of fact, the Webb engine is so proportioned that 
the high-pressure pistons at starting, having no back 
pressure to resist their movement, will easily slip the 
drivers if they cannot start the train; and the moment 
this takes place of course steam finds its way to the low- 
pressure cylinder. 

Not the least noteworthy features in the book are the 
illustrations, which, with a very few exceptions, are quite 
admirable. We have seldom seen illustrations at once so 
small and so clear; a result largely due to the omission of 
dotted lines, and to making each engraving illustrate one 
detail or one part of an engine and no more. Much is 
strange to English eyes. Take, for example, the section 
of a feed pump on page 67, which is given as the normal 
or standard pump in American practice. Nothing like 
the arrangement of the valves is used in this country. 
They are inverted cylindrical brass cups with their lower 
edges resting on flat seats. The cup is guided by the 
ribs of a cage which surrounds it. The lift is very small, 
and the valves are practically inaccessible. Indeed, they 
can only be got at by taking down about half the pump. 
The check valve on the boiler, again, is so made that the 
valve apparently cannot be got at without unbolting the 
whole affair and removing it from the boiler shell. We 
fancy that Mr. Grimshaw is mistaken in regarding this as 
a standard type of feed mechanism. 

In dealing with valve gear, the author does not allude 
to Joy’s gear—a singular omission, we think. He also 
holds that English passenger locomotives have, as a rule 
to which there are few exceptions, only one pair of 
driving wheels. He ought to have known better. 

The questions and answers referring to framing and 
the use of equalising levers supply a great deal of infor- 
mation that will interest English engineers. Several 
types of frames are very clearly illustrated. The fol- 
lowing question and answer are suggestive of one 
feature of American railway practice :—‘‘ Why not have 
the frames on each side all in one piece, the whole length 
of the engine?” “Because in repairing after a collision 
it would become necessary to take down the whole frame 
to repair only one end. The front being especially liable 
to accident, and the back part of the frame being 
especially difficult to take down by reason of the driving 
axles, common sense declares to have the two parts 
separate.” 

Full information is supplied concerning the methods 
of using the equalising beams in various types of engine. 
The equalising lever is invariably employed by United 
States locomotive builders, and with excellent results. 
Some of the expedients for hanging and pivoting and 
coupling the levers and springs appear to English eyes 
very rough and ready, savouring of the backwoods black- 
smith’s shop, but they seem to serve their intended 
purpose as well as more elaborate and costly devices. 

A considerable portion of the book is devoted to com- 
pound locomotives, and very good detail drawings are 
supplied of the mechanism, especially the “ intercepting 
valves.” Some of these add so much to the complication 
of the machine that we are surprised that they are in 
use. Inthe Schenectady compound, for example, there 
are two double piston valves, a slide valve, a steam 
cylinder and piston, a double beat equilibrium valve, 
three stuffing-boxes, and a bell-crank lever, to say nothing 
of the heavy casting containing the lot, and all this com- 
plication is introduced in order that boiler steam 
may find its way automatically to the low-pressure 
cylinder. Truly the way of some engineers lies through 
crooked paths. 

We do not think that much information concerning 
English practice can be gathered from a work of this 
kind, because although there is much in common between 
all locomotives, Mr. Grimshaw has scarcely dealt at all 
in generalities; but we can confidently recommend it to 
any reader who wants to post himself fully in American 
practice in its latest form. 





BOOKS RECEIVED. 
Mazon College, Birmingham (with Queen’s Faculty of Medicine), 
Calendar for the Session 1893-94, Birmingham: Cornish Brothers, 


1893. 
A BC Five-figure Logarithms for General Use. By C. J. Wood- 
ward, B.Sc. London: E, and F, N. Spon; Simpkin, Marshall, 


Hamilton, Kent, and Co, 1893, 


Sanitary Work in the Smaller Towns and in Villages. By Charles 
Slagg, Assoc. M. Inst. C.E. Third edition, enlarged. London: 
Crosby Lockwood and Son. 1893. 

The Durham College of Science, Newcastle-upor-Tune. Calendar, 


Session 1893-94. London and Newcastle-upon-Tyne: Andrew 
Reid, Sons, and Co.; Whittaker and Co. 1893. 

Factory Aceounts: Their Principles and Practice. A Handbook: 
for Accountants and Manufacturers. By Emile Garcke and J. M. 
Fells. Fourth edition, revised and enlarged. London: Crosby 
Lockwood and Son, 1893, 

The Miner's Handboot, A Handy Book of Reference on the 
Subjects of Mineral Deposits, Mining Operations, Ove Dressing, de., 
for the Use of Students and others interested in Mining Matters, 
Compiled by John Milne, F.R.S. London: Crosby Lockwood and 
Son, 1893. 

A History of the Theory of Elasticity and of the Strength of 
Materials, from Galilei to the Present Time. By the late Isaac 
Todhunter, D.Sc., F.R.S. Edited and completed for the Syndics 
of the University Press by Karl Pearson, M.A. Cambridge: The 
University Press, 1893. 

Tables for the Determination cf the Rock-forming Minerals, 
Compiled by F. Loewinson-Lessing. Translated from the Russian 
by 7. W. Gregory, B.Sc., F.G.S. With a chapter on the Petro- 
logical Microscope, by Professor Grenville A. J. Cole, M.R.I.A., 
F.G.S._ London: Macmillan and Co, 1893, 

The Locomotive Catechism : Containing nearly 1300 Questions and 
Ansirers concerning Designing and Constructing, Repairing, and 
Running various kinds of Locomotive Engines, intended as Examina- 
tion Questions, and to Post and Remind the Engine-runner, Fireman, 





or Learner, By Robert Grimshaw, M.E. New York: Norman W. 
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THOMAS HAWKSLEY. 





Ox Saturday Mr. Thomas Hawksley died at the advanced 
age of eighty-six years. Thus has passed away from the 
highest ranks of the profession another of the engineers 
who, working through a period of two generations, have done 
so much for Great Britain and the world. A dozen years ago, 
what Thomas Hawksley did not know concerning water 
supply was known to no other man. Indeed, it is doubtful 
if a more consummate water engineer ever lived ; and not only 
was he an authority on all that is great, or far-reaching on the 
subject which he made his own, but even in the minutest 
details he was determined that he would have the nearest 
approach possible to perfection. The result was, of course, 
that in certain respects Mr. Hawksley’s work was costly. 
Various anecdotes might be told of his relations with con- 
tractors illustrative of this aspect of his character; one will 
suffice. <A large pumping engine was erected for the supply of 
a town. The engine was started satisfactorily, and Mr. 
Hawksley came to see it. He was satisfied with everything 
save the painted hand railings. These he pronounced unsuit- 
able to the engine, and he instructed the contractor to 
remove them and replace them with others of polished metal 
of ornate design. It was useless for the contractor to object ; 
Mr. Hawksley turned to the specification and showed a clause 
which the contractor had overlooked, and a very considerable 
sum had to be spent in carrying out his wishes before he would 
certify for the final payment under his contract. In one 
word, Mr. Hawksley was nothing if not thorough. 

He was born at Nottingham in 1807, and as early as 1830 
he was engaged in carrying out a scheme for the supply of 
water to that town. In 1852 he removed to London, and some 
time before his death he stated that he had carried out over 
150 waterworks. Among these may be named the Riving- 
ton Pike works, for Liverpool, in 1852, for obtaining a supply 
from hills twenty-two miles distant. Other towns supplied 
from high gathering grounds were Leeds, Leicester, Sheffield, 
Huddersfield, the Weardale district—including Durham— 
Rochdale, Barnsley, Bury, Merthyr, and Bridgetown—Barba- 
dos. Among the towns supplied by pumping were Darling- 
ton, Stockton, Middlesbrough, Norwich, Nottingham, Derby, 
Yarmouth, Sunderland, York, Southport, Cambridge, Coven- 
try, Oxford, Worcester, Cheltenham, Boston, Lowestoft, 
Stockholm, and Altona. At the time of his death he had 
large extensions in hand for many of the towns above named, 
as well as for Newcastle-on-Tyne and Bristol. To Mr. 
Hawksley is largely due the merit of introducing the constant 
supply system, first applied in Nottingham 61 years ago. 

It is not to be supposed that Mr. Hawksley confined his 
attention wholly to water supply. On the contrary, he has 
left his mark on all that concerns the engineering work of great 
towns. Thus, for example, he constructed gasworks for 
Nottingham, Derby, Sunderland, Cambridge, Lowestoft, and 
Bombay; and in sewage and sanitary matters he was from 
an early period in his career regarded as an eminent autho- 
rity. He gave important evidence on a Government sanitary 
inquiry in 1848. After the establishment of the Metropolitan 
Board of Works there arose controversies as to the arrangements 
for the Metropolitan Main Drainage, and in 1857 Mr. Hawks- 
ley was appointed, in conjunction with Mr. Bidder and Mr. 
—afterwards Sir—Joseph Bazalgette, to study and report on 
the subject. The works were carried out according to their 
proposals. In 1868 he gave valuable evidence before the 
Royal Commission on Water Supply, presided over by the 
Duke of Richmond, and in 1883 he appeared similarly before 
another Royal Commission on the Purification of the Thames. 
As late as 1892 he was examined by the Royal Commission 
on the Metropolitan Water Supply, and a few days before his 
death he had the satisfaction of reading in their report, with 
some aspects of which we dealt in our last impression, a con- 
firmation of his often-expressed opinions in favour of the 
Thames as a source for the London water supply. 

Mr. Hawksley became a member of the Institution of Civil 
Engineers in April, 1840. He was elected member of 
council in 1853; vice-president ten years afterwards, and 
president in 1871, and he filled the chair for two years. 
Most of our readers will, no doubt, remember the annual 
conversazione at one time given by the presidents of the Insti- 
tution. These originated with Mr. Hawksley. They were at 
first very scientific, and, although ladies were admitted, 
exclusive, but by degrees they changed in character, and 
became huge social functions, and died of unwieldiness. 
Their popularity killed them. He was also President of the 
Institution of Mechanical Engineers in 1876-7, and was one 
of the founders and the first President of the Gas Institute. 
He belonged to other technical bodies, and in June, 1878, he 
became an F.R.S. He received at various times decorations 
from the Sovereigns of Austria, Sweden, Denmark, and 
Brazil for services rendered to them. In 1887 a great mark 
of respect was paid him by his many friends in the engineer- 
ing and legal professions on his reaching the age of eighty. 
A subscription was got up to present him with his portrait, 
painted by Herkomer, and on his birthday a deputation 
called on him, when the present was announced in an elo- 
quent address by Sir Richard Webster, then Attorney- 
General, to which Mr. Hawksley replied with much feeling. 

During the years following, with the aid of his son, who 
las been his partner since the year 1866, his strong constitu- 
tion enabled him to keep up his work, even out of doors, 
almost as regularly as before. But at last the natural decay 
due to his years told upon him, and, after a week’s acute 
illness, he quietly passed away on the 23rd inst. 

As a man, Mr. Hawksley was highly esteemed by those 
who knew him, and certain ebullitions of temper manifested 
in very recent years were, no doubt, but those frequently 
displayed by persons of advanced age. He was always 
ready to help young engineers, and did an immense amount 
of good almost by stealth. As an employer he was generous. 
In fact, the whole character of the man was opposed to cheese- 
paring economy. He wanted the best work, and he paid for 
it adequately. 








On Monday evening last Mr. McLaren, the late 
superintending engineer to Messrs. James Nelson and Sons, of 
Liverpool and London, was entertained at dinner at the Alexandra 
Hotel, Liverpool, and was afterwards presented with a testimonial 
by his former colleagues. Mr. McLaren for some years past has 
had the difficult task of keepingin order a fleet of steamers fitted with 
various types of refrigerating apparatus, and he has succeeded in 
obtaining for his vessels a high reputation for the good condition in 
which they deliver their cargoes. Mr. McLaren is leaving Messrs. 
Nelson’s servicein consequence of bis having been appointed superin- 
tending engineer to Messrs. Houston and Co., of Liverpool, who 





are also engaged in the frozen meat trade. 
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STEAM LIFEBOAT WITH HYDRAULIC PROPELLERS 


MESSRS, R, AND H. GREEN, BLACKWALL, SHIPBUILDERS AND ENGINEERS 
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connecting the weight of a mushroom valve with its area. 
Messrs. Johnson and Co. now make all their valves of alumi- 
nium bronze, and get the greatest satisfaction from them. 
To return to the case before us. The lower valve is the 
admission or suction valve, in the low-pressure cylinder 
opening direct to the air, in the high-pressure to the 
receiver. By means of the thumb screw c and_ the 
bridge b, it can be lifted off its seat if the engine 
should present any difficulty in starting. The air will then 
simply blow in and out without compression. The upper 
valve is the delivery, and is exactly similar to the suction 
valve. The simple method of shipping and unshipping the 
valves should be noticed. Under the valve seat at a is a V- 
shaped groove, into which is put a few strands of asbestos; 
the one central bolt then, it will be seen, draws the two joints 
firmly on to their seats. On this compressor there are four 
such valves for each end of each cylinder; for larger sized 
compressors more valves would be used, not larger. This 
compressor can run at a speed of 100 revolutions a minute, 
developing 280-horse power with 1401b. boiler pressure, and 
making an air pressure of 30 1b. in the low-pressure 
cylinder, increased afterwards to 100 in the high-pressure 


cylinder. At this rate it would provide enough air to work | 


from twelve to fifteen Rio Tinto rock drills. It is 
intended to keep in working ten such, and would therefore 
be about the largest compressor it would prove advisable to 


make for that class of work, for incase the full complement | 
of drills was not at work, the loss on a larger engine would | 


be very great; using several smaller ones, one or two 
could be put out of work when not required. In case the 
pressure should rise above the maximum, a balanced regulator, 


somewhat intricate because of the water jacketing, are cast 
| with special iron, into which is introduced a certain quantity 
| of aluminium. Messrs. Johnson and Co. assure as that by 
the introduction of a certain percentage of aluminium into cast 
| iron, and in a particular way, the running of fine castings is 
| very greatly facilitated, and the quality of the iron improved. 








NEW STEAM LIFEBOATS. 


WeE publish above illustrations of a new hydraulic 
steam lifeboat, two of which are at present under construc- 
tion in the yard of Messrs. R. and H. Green, of Blackwall, 
the lines of which have been supplied by Mr. G. L. Watson, 
naval architect of the Royal National Lifeboat Institution. 

Since Messrs. Green built the first steam lifeboat, known 








as the Duke of Northumberland, in 1890, the question as to 


| is utilised to drive the vessel along. 


| 
| 
| 
| 
| 


boats now being built will be improvements on the original. 
An important alteration is that the new boats will be practic- 
ally similar to a ship propelled with twin screws, with a 
separate engine to each screw. Instead of having one inlet 
and one centrifugal pump to drive her, she will have two of 
each, so that in the event of one inlet getting fouled by 
wreckage or otherwise, the remaining pump will still be 
available, as the shaft can be disconnected. The builders 
have also introduced side discharge pipes, so that when the 
lifeboat is on the weather side of a wreck, and likely to be 
driven up against it by the force of the wind and sea, the 
water can be discharged from the pipe nearest the wreck, 
which will act as a buffer, and also propel the lifeboat side- 
ways away from the wreck. Another new feature is, that 
should the vessel be stove in, by collision or otherwise, and 
be taking in water, she can be pumped out, and kept afloat, 
by the turbine itself. In other words, the water coming in 
Such an accident is, 
however, deemed highly improbable, as it will be noticed from 
the plan there are fifteen water-tight compartments, which 
makes the vessel practically unsinkable, and at the same time 
give greater rigidity to the hull. 

The engines and boilers of both vessels are under construc- 
tion by Messrs. John Penn and Sons, of Greenwich, and will 
have an indicated horse-power of at least 200. 

These two interesting little vessels, the one for the Royal 
National Lifeboat Institution, and the other for the Lifeboat 
Institution of South Holland, are the 637th and 638th vessels 
built at the historic Blackwall Yard. 








CIVIL AND MECHANICAL ENGINEERS’ Socrety.—On September 


whilst inclosing the air in the receiver, causes the compressor | 
to deliver into the atmosphere, until such time as the | 
Pressure shall have dropped again to its normal. 
| _ Another point in connection with these compressors 
ig 1s @ patent spring piston. We give a cut of a small 
he” Figs. 1 and 2; the modifications for a larger size can 
be easily divined. The distance between the two heads 
1S sin. Using this piston the clearance can be reduced to a | 


whether hydraulic propulsion is the most suitable for lifeboats | 22nd the Civil = oy are bea geen — visited the new 
or not has been continuously discussed. Various other | er gery ater hero a cs of persia alge blag 
methods have been proposed from time to time, but, owing to | designs of Mr. H. F. Donaldson, M.I.C.E, These works are of 
numerous grave objections, none of them have been put into | considerable importance, as on their completion vessels drawing 
practice. — | 29ft. will be able to enter the docks. The works consist of enlarge- 

The various steam trials through which the Duke of | ments of the old lock entrance from the Thames, and of the two 
Northumberland has passed have been of a thoroughly cuts that give communication between the Blackwall Basin and 
8 «ay } J exhaustive character, and she has, we are informed, come | the import and export docks. These cuts will be increased in 
et ipa for in case the piston should touch the cylinder | through them most satisfactorily. Not only at Harwich, and | width from 45ft. to 60ft., and increased in depth from 25ft. to 
‘t ver it collapses slightly and no damage is done. Of course | now at Liverpool, have experiments been made with her, but | 30ft. A new engine and pumping station will be built, the docks 
: 's not advisable to let the piston touch, and accordingly a | on numerous occasions she has been the means of saving life | deepened, and a new swing bridge constructed. The party was 

earance of the thickness of thin asbestos sheet is allowed. | and property, and the fact that the Royal National Lifeboat | mene ane howe — s by - oper gr —_ oi oe on Se 

© Springs are designed to support about 50 per cent. above | Institution is building a second boat, points to her being the nee Se ee ee ee oe oe oe 


Eisner pressure. The workmanship throughout the | typical steam lifeboat of the future. agg fp yao oe ; cc Aga Ba ae dillivgton ; Me 
ngine is perfect; the cylinder castings, which are! Profiting by the experience gained with the last vessel, the Spark ; and Mr. Adams, 
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BUDAPEST BRIDGE COMPETITION.—RESULTS 
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PROPOSED BRIDGES AT BUDAPEST. 


Tx our impression of the 8th inst. we published some par- 
ticulars of the conditions to be adhered to by intending can- 
didates in the international competition for the construction 
of two road bridges at Budapest. We are now able to give 
the sections of the river bed at the site of the proposed struc- 
tures, together with the results of the different borings taken 
to ascertain the character and thickness of the various sub- 
strata. The deepest boring is that made on the right side of 
the river for the Févamtér bridge, and is nearly 45ft. below 
the ground. All vertical measurements are made from low- 
water mark as the zero datum, and are plus or minus, 
accordingly as they are above or below it. In the diagrams 
all measurements, whether horizontal or vertical, are figured 
in feet and decimals, and require no further explanation. 


Specimens of the strata bored through are to be seen at the | 


office of the Hungarian Minister of Commerce. If every one 
who has taken the trouble to obtain by personal application 
at the office of the Hungarian Consul, the published condi- 
tions relating to the competition, intends to become a com- 
petitor, there will be no lack of candidates. Last week the 
total number of gentlemen, presumably the majority of whom 
were professional men, who applied at the Consular Office, 
amounted to over sixty. 








HARMAN’S AUXILIARY HEATER AND 
CIRCULATOR. 
THE accompanying engraving illustrates an apparatus for 
heating water in marine boilers before lighting fires, patented 
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which becomes condensed is blown out through a drain pipe 
to a small tank, and when at sea to the hotwell, which will 
raise the temperature of the feed water and effect a slight 
saving in fuel. 

The apparatus has been in constant use on the s.s. Dione, 
trading between London and the Tees, since July 5th, 1892, 
and has, we understand, given every satisfaction. One boiler 
fitted with the apparatus, after a trial of six months, was 
found to have greatly improved in condition. The bottom of 
the boiler was clean and dry, and there was none of the usual 
greasy deposit. The result of the trial was so satisfactory 
that orders were given to have the other boiler fitted with the 
apparatus, which is a proof of the efficiency of the auxiliary 
heating apparatus. 








THE LINDE REFRIGERATING MACHINE. 





Many of our readers will doubtless remember that in 1889 
a station was established at Munich for the independent test- 
ing of refrigerating machinery, the trials to be made by a 
commission of experts, whose report was afterwards to be 
published. The first report was made in 1890, and it dealt 
with the trials of a No. V.—12-ton—Linde and a No. V. 
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Pictet machine, and so far as the Linde machine is con- 
| cerned, the results were afterwards made known in this 


country in a paper read by Mr. T. B. Lightfoot, before the 
Society of Engineers, in April, 1891. 

Since then further trials have been made with installations 
by Seyboth, the Maschinenbau Actiengeselischaft Niirnberg, 
as well as with a somewhat modified machine on the Linde 


| system. These trials were conducted on precisely the same 


lines as the earlier ones, and the results, which are now pub- 
lished, are very much in favour of the Linde machine, which 


| developed a refrigerating duty, per indicated horse power, 
| varying from about 14 to 53 per cent. more than that obtained 
| with the Seyboth and Niirnberg machines under similar 


| conditions. 


by Mr. W. Harman, of Stockton-on-Tees. The apparatus | 
consists of a tube or tubes placed longitudinally in the lower | 
parts of the boiler and filled with steam from the donkey 
boiler, or any other that may be in use. These tubes can be 
kept filled with steam from the boiler they are in, and thesteam 


The following tabulated results of the trial with the Linde 
machine have been taken from a preliminary report published 
in the Bayerisches Industrie-uwnd-Gewerbeblatt, No. 25. A 
more complete report is to appear later. The machine is 
what is known as a No, V., that is to say, it has a capacity, 


| at normal speed, equal to the actual 
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production of 12 tons of 
ice per twenty-four hours. In the trial, however, it was only 
worked at about two-thirds normal speed, as it then develo ey 
the duty fixed by the commission as the basis for al] on 
peting machines. The refrigerator coils were of 


normal 

length. 
To those conversant with the working of refrigerating 
machinery the results will speak for themselves. We will 


only add that, as far as our experience goes, such a high 
degree of efficiency has never before been attained. We Un. 
derstand that a carbonic acid machine is now being fixed at 
the testing station at Munich for the purposes of trial, The 
results will be published early next year. 





AUTOMATIC BOX NAILING MACHINE, 





THE accompanying engraving illustrates a box nailing 
machine, for which advantages are claimed over other 


machines. The object of the inventor was: 1) To ge 
( 0 get 








a feed which was adjustable for different nails, would be 
perfectly automatic, and would not miss, so that but one boy 
would be needed to run each machine. (2) To make one 
machine nail tops or bottoms completely, in place of the two 
machines now required for that purpose; to do which it was 
necessary that the machine might be set to drive any number 
of nails in the end and centre, any thickness, and then drive 
any less number of nails in the sides and centre the lesser 
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thickness, and that these changes should be made automa- 
tically. This has been done by an extremely simple adjust- 
ment, made by the operator by simply inserting two pins, so 
that the frames having been made he can drive, for example, 
six nails in the end, centreing an inch, and, turning the box 
one quarter way round, can drive two nails and centre one 
half-inch, and so on alternately, thus completing the box in 
one continuous revolution. The advantage of this will 
be seen at once by a box-maker, as with two of these 
machines, one nailing frames and another nailing tops 
and bottoms, the same work can be done as on three 
of any other kind in existence, and employ but two 
boys, while the others require six, as well as additional space. 
The bar used in the feed of this machine, working mechani- 
cally, picks and carries one nail for each plunger. (3) To be 
simple in its adjustments, so that they can be regulated in a 
moment. One of the chicf objections in small box plants, 
where but few boxes of one size are made at a time, has been 
that the time occupied in adjusting a nailing machine coun- 
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teracted to a considerable extent the saving in labour they 


effected. Kvery adjustment in this machine is made by hand | 
The adjustment for a | 


alone, no wrenches being needed. 
different nail is made by simply inserting the nail required in 
a gauge, and the box adjusts itself to the nail so inserted. 
The hammers are spread by pulling out pins and then spread- 
ing them as required and re-inserting the pins, and the 
machine may be altered in every adjustment in less than a 
minute. These three are the chief advantages claimed. One 
of these machines, with one boy, will nail 1100 frames for 
large cases a day, and will also nail on the bottom completely, 
and sides and ends, by the automatic adjustment above 
stated. A set of two machines, one nailing frames and the 
other tops and bottoms, will nail 3500 cases a day, or over 
6000 small boxes. They are manufactured by the American 
Nailing Machine Company, and are being introduced into 
this country by Messrs. Chas. Churchill and Co., of Cross- 
street, Finsbury. 


THE LARGEST CARGO STEAMER IN THE 
WORLD. 

THE construction in recent years for the Atlantic passenger trade of 
swift high-powered steamers possessing necessarily small cargc- 
carrying capacity, has given rise to the building of steamers for the 
sole conveyance of cargo and live stock, and the number of these 
steamers employed between England and the northern ports of the 
United States is steadily on the increase, The White Star Line has 
formed an entire fleet, consisting of the highest class of steamers, 
for their cargo and live stock service between Liverpool and New 
York, the majority of which are fitted with twin screws. They 
sail from Liverpool every Friday and New York every Tuesday. 
The company has been remarkably successful in the conveyance of 
live stock. During the current year their steamers have brought 
over from New York to Liverpoool 20,673 head of cattle, out of 
which number they have only lost thirteen, showing the extremely 
small percentage of ‘06 of one per cent.; in addition they have 
carried without loss 163 horses from the United States. A new 
twin-screw steamer, which is by far the largest freight steamer in 
the world, was launched on Saturday from the yard of Messrs. 
Harland and Wolff, at Queen’s Island, Belfast, and is intended on 
completion to take her place in the White Star cargo fleet. his 
vessel, which is named the Cevic—signifying her relationship to the 

vic, Tauric and Nomadic—is of the following dimensions, viz., 
length 500ft., breadth 60ft., depth 38ft., estimated registered 
tonnage 8315 gross, 5335 net, total capacity of holds 14,089 tons. 
She will be fitted for the accommodation of 800 head of cattle on 
the upper and bridge decks, and will in addition have permanent 
stalls for twenty horses in the centre of the upper deck. The 
Cevic will be fitted with two sets of triple-expansion engines 
driving separate propellers, so that the chances of total break- 
down will be reduced to a minimum, and every improvement 
that can be devised in respect of ventilation, fresh water supply. 
&e., conducive to the safe carriage of horses and live stock, will be 
provided. A = of this large size, and so completely equipped as 
the Cevic, should form an invaluable Admiralty transport for 
— ~ material. Above we reproduce a sketch taken during 

é launch, 














BULL'S FORGED ADJUSTABLE PROPELLER 
BLADES. 

THE invention illustrated by the accompanying engravings 
made from a model, is in the first instance the outcome of 
Mr. Bull’s attempt to meet and remove an objection gene- 
rally raised against the use of forged propeller blades—the 
difficulty of altering without great expense, delay, and 
trouble, the pitch of such blades within reasonable limits. 
The flanged blades used with cast propellers cannot be pro- 
duced by forging—at any rate, not at a reasonable cost—and 
the roots of the blades must therefore be given a flat and 
generally rectangular section, so that they can be fixed by 
one or two keys in grooves cut or cast in the boss. To alter 
~ pitch with such blades therefore involves the use of at 
east two keys, and a fresh set of keys for every fresh altera- 
tion of pitch. 

‘ Mr. Bull's arrangement as illustrated removes this objec- 
lon. The root of the blade is curved circularly, fits in a 
Corresponding groove in the boss, and is held in position by a 
similarly curved but tapering key. By loosening the latier, 
moving the blade forwards or backwards in the curved groove, 
and re-tightening the key, the pitch can be diminished or 





increased, by fractions of an inch if desired. The inventor 
holds, however, that the arrangement also offers substantial 


advantages in the case of cast blades, and mentions the | 


following as the most important:—Facility and extreme 
accuracy of setting and altering the pitch of propeller blades 
within practically useful limits. Moving the blade illustrated 
{;in. forwards or backwards from a central position will 
reduce or increase the pitch, as the case may be, by fin. The 


blades may be given the theoretically correct and knife-like | 


shape, until they merge into the boss, which latter may be 
when necessary reduced in diameter. 
saving in weight, some increase of driving surface, and reduc- 
tions in section to be driven through the water, all meaning 
increased efficiency. The importance of these points tells 
more particularly in the case of smaller propellers, where 
flanged blades are of doubtful advantage, owing to the extreme 
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BULL’S FORGED PROPELLER BLADES 


disproportion between diameter of boss and propeller. The 
absence of a flange is highly conducive to soundness of cast- 


ing; interralstrains caused by the blade and the flange con- | 


tract different ways are a source of weakness in flanged 
blades cast in steel or some of the modern strong alloys, 
which contract largely in setting. This source of uncertainty 
disappears with the flange. 

Another point which he urges is cheapness of production, 
due to reduced weights and simplicity of finishing. A milling 
tool with radial motion, and an arm of adjustable length, will 
finish grooves, keys, and roots of all sizes imaginable. The 
illustration shows the means adopted to make independent 
motion of the key impossible ; on the other hand, as straight 
wedges are found to possess sufficient holding power in pre- 
sent screws with forged blades, it is a fair assumption that 
curved ones should hold still better. The blades may be further 
secured by a slotted distance piece at each end of the groove, 
refixed in any fresh position S a set screw and nut, screwed 
into the boss. 


The consequences are | 





For those who believe that it is only a question of time 
when propeller blades of forged, non-corrosive alloys, possess- 
ing the rigidity and elasticity of good hammered steel, shall 
become common, if not general, in men-of-war, mail 
steamers, &c., it may be interesting to know that the Phos- 


| phor Bronze Company have supplied forged blades in Bull’s 


metal up to 6 cwt. each blade, and that the cost of them is 
not very much above that of castings, if allowance is made 





for the reduction in section and weight rendered possible by 
the increase in strength. The above engravings being made 
from models do not show the practical proportions in all 
respects which are shown in drawings, which Mr. Bull has 
sent us. The boss as shown is provided with grooves for 
four blades, but the grooves are closed for making a two-blade 
propeller. The screw which fixes the curved wedge is, of 
course, not of the kind shown above, and the end of the 
groove is closed when the wedge is fixed, and in some cases 
the groove at the back is solid ended. 








ALLDAYS’ DETACHABLE VICE CLAMP. 





THEsE little engravings represent a very useful form of vice 
clamp by means of which tubes or round bars of any size can 
be held in vices with half the pressure formerly required, 
without risk of straining the jaws of the vice, and without 
disfiguring or spoiling the article worked upon. They are so 
constructed that tubes and bars can be held horizontally 


| or vertically, affording great facility in their manipulation. 


FRONT ViE 





* BACK VIEW. 


They are inexpensive, and are provided with set screws for 
fixing them to the vice jaws. They are of stamped steel, 
and sufficiently hardened for holding tubes against all allow- 
able torsion. In the smaller sizes rather more room is taken 
proportionately than with the larger sizes, but this offers no 
difficulty with the parallel vice, and the old form of vice is 
now probably so little made as to be of no importance. 








Tue INSTITUTION OF CiVIL ENGINEERS, NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Mr. A. L. Steavenson, M. Inst. C.E., 
has invited members of the Association and their friends to inspect 
some of the Cleveland iron mines, on Wednesday, the 4th 
proximo. The various processes of drilling the rock, including 
electrical, pneumatic, and drilling with petroleum engines, will be 
shown and explained to the visitors. 
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OPENING: OF THE JACOB SASSOON MILL. taking charge on the completion of the seventy-two hours’ trial Cable, double track . 43 


ON September 6th the interesting ceremony of formally opening 
the Jacob Sassoon Mill, which is the largest mill in India, was 
performed at Sopari Bang road, Parel. Mr. and Mrs. Jacob 
Sassoon had invited about four hundred ladies and gentlemen to 
witness the ceremony, and nearly all had responded to the invita- 
tion, notwithstanding the inclemency of the weather. 

Mr. S. A. Nathan, in opening the proceedings, said: Ladies 
and Gentlemen,—I feel it my duty to say a few words on this 
occasion of the opening of the Jacob Sassoon Mill, and am sure 
that you will heartily agree with me that we ought to wish tke 
Sassoons God-speed in this their latest enterprise. It is a gigantic 
mill, and when filled with machinery, as I hope will be the case by 
this time next year, it will be a magniticent specimen of the mill 
industry in India and worthy of its proprietors. You are well 
aware that this is the most trying time for mill-owners, and quite 
different from the time when the project of this mill was first 
contemplated and carried out. Let us, therefore, share the wish 
and hope common to all mill-owners that the gloomy aspect may 
be soon followed by the dawn of prosperity, and that this very day 
and hour may prove auspicious to the Sassoons as well as to all 
interested in this rising industry of the land. 

Mr. Jacob Sassoon then said: Ladies and Gentlemen,—I have 
much pleasure in welcoming you here to-day on this the occasion 
of the opening ceremony of the Jacob Sassoon Mill. We mill- 
owners are now going through a crisis which I hope and pray 
may soon terminate in a satisfactory adjustment. I refer, ladies 
and gentlemen, to the present uncertainty in the matter of 
exchange and the China market. There has been much talk about 
reducing the cost of production; and in my opinion this is the 
natural solution of the difficulties now existing between ‘‘ Capital” 
and ** Labour.” I take this opportunity as an employer of labour 
to give a few friendly words of advice to the operatives of Bombay. 
You must understand that Capital and Labour for their mutval 
advantage must march hand in hand. A friendly feeling must 
exist between employer and employed, and each must recognise 
that one cannot get on without the other. Now Capital tinds that 
owing to foreign competition—China—and the difficulties of 
exchange, Labour is absorbing an undue proportion of the profits; 
and so Labour must come down in its prices to an equitable level. 
I hope that this will be recognised by the labouring classes, and 
that they will not prolong a struggle which can only end in disaster 
to themselves, and in misery to their families. To the labourers I 
say, ‘* Meet your employers fairly, and you will be fairly dealt with 
in return. 

The company then went to the engine-room to admire the 
splendid machinery erected by the engineers. The Rabbi Nissin 
Zachary pronounced a special prayer and blessing, composed by 
him in Hebrew for the occasion. The mill was blessed and pro- 
sperity wished to it. Benedictions were invoked on the heads of 
H.M. the Queen-Empress and on those of all the members of the 
Royal Family. The Sassoons and their families were also blessed. 
The Jewish ladies and gentlemen joined in the prayer, at the end 
of which Mrs. Jacob Sassoon proceeded to the engine, broke over 
ita bottle of champagne amidst cheers, and, turning the steam 
handle, set the gigantic machinery in motion amidst the applause 
of the assembly. Then turning to the company present she said : 

‘I declare, ladies and gentlemen, the Jacob Sassoon Mill open, 
and wish it every success.” 

The Jacob Sassoon Mill is considered to be the largest in India, 
and was projected by Mr. Jacob, in consultation with his two 
brothers, Mr. Edward and Mr. Meyer, all of whom, following in 
the footsteps of their father, the late Mr. Elias David Sassoon, 
have before this built the E. D. Sassoon Mill. Mr. E. D. Sassoon 
directed his attention to the mill industry in Bombay some years 
ago, when he purchased the Alexandra Mill. It will be, perhaps, 
interesting to mention that the Alexandra Mill now contains 28,38: 
spindles and 392 looms; tke E. D. Sassoon 47,208 spindles and 51: 
looms. The Jacob Sassoon Mill, on the other hand, stands to the 
west of the Sopari Baug road, Parel, the area of the ground 
intended to be appropriated for it being somewhat over 490,000 
square feet. The estimated cost was forty lakhs of rupees, 
including 90,000 spindles and 1000 looms, the approximate out-turn 
by this machinery having been counted at 40,0001b. of yarn and 
16,000 1b. of cloth per day, produced by the united exertions of 
quite an army of operatives—about 3000—whose wages alone 
per month will cost the proprietors near upon half a lakh 
of rupees. There are five floors to the building, of which 
the first is 18ft. in height, the second I7ft., the two 
next to it 16ft. each, and the last 15ft. The mill buildings 
were designed by Messrs. Gostling and Morris, of Bombay. The 
main dimensions are as follows :—Length, 440ft.; breadth, 110ft.; 
height to top of parapet, 88ft. There are five floors, and in addi- 
tion to the main building there is a large godown for cotton and 
mixing, with accommodation for reels on the top. The whole, in- 
cluding small godowns, are of fireproof construction. The weaving 
shed is of the following dimensions :—Length, 337ft.; breadth, 
180ft., and will contain 1000 looms and preparation machinery. The 
chimney is 255ft. high from ground level, and 12ft. internal diameter 
atthe top. The special feature of the mill is the large triple-expan- 
sion engines, which have been built and erected by the leading 
firm of engine builders, Messrs. Hick, Hargreaves, and Co., 
of Bolton, whose work is so well known and deservedly popu- 
lar in India. These engines are no doubt the finest example 
of modern mill engines yet turned out, and we have no 
doubt will prove to take the lead also in economy in working.* They 
are designed for an expected full load of 2800 indicated horse- 
power, with a range up to 3200 indicated horse-power as a maxi- 
mum, in case of necessity. The engines are of the horizontal 
double-tandem Corliss type, the high-pressure and one low-presszre 
cylinder working on to one crank, and the intermediate and other 
low-pressure cylinder on to the other crank, the cranks being set at 
right angles with the high-pressure leading. The crank shaft is of 
Siemens- Martin steel, made by Messrs. Thomas Firth and Sons, of 
Sheffield, and is a fine example of a large forging. The bearings 
are of the makers’ patent swivelling type, which have proved very 
efficient in preventing the heating which frequently occurs with 
large engines of this class, owing to the defiection of the shaft 
under the weight of the fly-wheel throwing the load on the inner 
edges of the bearings. A 25-ton travelling crane spans the 
house and commands all parts of the engines. The boiler- 
house is arranged for eleven 28ft. by 7ft. 6in. Lancashire boilers, of 
which only eight are to be put im at present, and these have been 
built by Messrs. Hick, Hargreaves, and Company, to the specifica- 
tion and under the supervision of Mr. M. Longridge, of the Engine, 
Boiler, and Employers’ Liability Insurance Company. The steam 
pipes are of riveted steel boiler plates, with cast steel flanges and 
bends. Messrs. Hick, Hargreaves, and Company have also supplied 
a Green’s economiser of 960 pipes, donkey pump, and piping. In 
addition to the motive power machinery, the firm named have also 
supplied all the transmission gearing, hoists, heating pipes, &c., 
required throughout the mill, and have sent out skilled men to 
carry out the erection of the whole, this being included in their 
contract. The following are the leading dimensions of the engines 
we have described :—Cylinders, diameters, 30in., 49in., 53in., 53in. ; 
stroke of pistons, 6ft.; revolutions per minute, 55; boiler pressure, 
1801b.: length of connecting- rods, centres, 17ft. 6in.; crank 
pins, diameter 13in., length 1ft. 3in.; crank shaft necks, diameter 
20in., length 3ft. 9in.; crank shaft boss, diameter 2ft. 5in.; dia- 
meter of rope drum, 32ft.; number of ropes, 1?in. diameter, 56 ; 
cooling surface in the two condensers, 8100 square feet: diameter 
of circulating pumps, lft. 8in.; diameter of air pumps, 1ft. 10in.; 
diameter of feed pumps, 6}in.; stroke of all pumps, lft. 8in.; 
weight of crank shaft with cranks, 21 tons; weight of rope drum, 
124 tons; and weight of engine proper, 520 tons. The engines 
and gearing have been erected by Mr. John Cowans, assisted by 
Messrs. H. Hunt and Thos. Beech, Mr. Sutherland, Messrs. E. D. 


“* They have recently been fully illustrated in THE ENGINEER, vol. lxxv. 



























now being run. The spinning and preparatory machinery already 
in the mill consists of 31,000 mule ont 24, ring spindles, and 
has all been supplied by the celebrated Oldham machinists, Messrs. 
Platt Brothers and Co., with the only exception of 10,000 ring 
spindles from Messrs. Brooks and Doxey, a few low count cards, 
&c., from Messrs. Tatham and Sons. A better idea of the machines 
from Messrs. Platt Brothers will be gathered from the fact that 
besides spinning machinery they include thirty single scutchers, 
124 revolving flat cards, and nineteen preparations of drawing, 
slubbing, intermediate and roving frames, all of the latest patterns. 
In addition to the above, a further order of 21,000 ring spindles 
and preparation, also special waste machinery on the Barchant 
principle, has been placed in the hands of Messrs, Platt Brothers, 
making a total of 75,000 spindles. It is of interest to note that 
the order for the revolving flat cards was only placed after a com- 
petitive trial between five of the leading makers, the result being 
the order for the whole of these machines was placed with Messrs. 
Platt Brothers. The machinery has been erected by Messrs. Wilson, 
Broadbent, Davies, and Borthwick, who have been sent out by 
Messrs. Platt Bros. and Co. for that purpose, and the management 
of the mill is now in the hands of Mr. Rowley, who bas a complete 
staff of Europeans under him. The general business of the mill is 
under the superintendence of Mr. Nathan. The agents for India 
of the above firms of engineers and machinists are Messrs. 
Nowrojee Wadia and Sons, of Tardeo, Bombay.— Times of India. 





AUSTRALIAN ENGINEERING NOTES. 


THE annual report of the New South Wales Railway Commis- 
sioners for the year ending 30th June, 1893, now just published, 
shows a pleasing result during these times of financial depression. 
The most noticeable feature in the management is that the New 
South Wales railways stand in the unique position of being the 
only department under Government in the Australian Colonies 
where the employés have not been subjected to a reduction in 
their wages ; although judicial retrenchment has been undertaken 
to an extent that leaves the net earnings of the railways and 
tramways combined slightly in excess of last year, notwith- 
standing the fact that the gross revenue has decreased £189,963 
below the takings of last year, through (1) the financial disturb- 
ance ; (2) the drought and ravages of rabbits in the Cobar and 
Western districts. Exceptional expenditure was also occasioned 
by the serious floods in the Northern districts of the Colony in 
March last, causing the main Northern line to be closed against 
through traffic for eight days; over £20,000 having been spent 
during the year to repair damage caused by tloods in various parts 
of the Colony. A saving has been effected in curtailing the train 
mileage to the extent of 850,786 miles, but the passenger service 
has not been subjected to a reduction of any appreciable extent. 


Special attention has been given to the reduction of rates on, 


agricultural produce from the remote districts of the Colony— 
large areas baving recently been put under cultivation in con- 
seguence of this. The New South Wales rates for all kinds of 
agricultural produce are considerably lower than in any of the 
other Australian Colonies. Since July, 1892, the following new 
lines have been opened :— 


Miles. Date of opening. 
Culcairn to Corowra . ee «- 47) 2. .. 8rd October, 1892. 
Milson’s point extension .. .. 2§ .. .. Ist May, 1893. 
Kiama to Nowra .. .. 225 =. 3rd June, 1893. 


Making a total of 2351 miles in present use. 

A statement is given showing the result of new and branch lines 
spoken of in the press as “ political” lines, and their effects upon 
the general traffic ; thirteen of these, with an aggregate length of 
974 miles, 28 chains, cost £10,263,688 ; the total earnings for the 
year—with the exception of Culcairn to Corowra, which is for nine 
months—was £397,980, while the working expenses amounted to 
£3e 7 ; to which, if interest on capital is added, shows a loss of 
£314,269 for the year. The Commissioners again draw attention, 
that in their opinion part of the proceeds of the Crown lands 
enhanced in value by the construction of railway lines should be 
devoted to providing monies for the construction of new lines; but 
nothing has yet been done in this direction. 

In the tramways the revenue for the past year has decreased by 
£9723. The working expenses, however, have been reduced to a 
greater extent. The net return upon capital invested, after paying 
working expenses, is 5°51 per cent., a remarkable result consider- 
ing the depression which has prevailed during the year. 





Result of the Working.—Railways.— Year ending June 30th, 1893, 


Compared with 1892, 





Particulars, 

Total spent in construction and equipment £34, 
Total debentures finally paid off.. .. .. £1,2 
Total cost of lines upon which interest has 

MOMGMND. §55. sa cous a 6 ae 
Total cost per mile open for traffic .. 
Total mileage open for traffic.. .. 4 
Average miles open for the year .. 
Gross revenue .. .. .. 
Working expenditure Sik tee ” 
Net profit on working, after paying work- 

i. ee ear Peres 
Percentage of working expenses to revenue 
Earnings per average mile open ae 
Expenditure per average mile open 
Gross earnings per train mile 
Expenses pertrainmile.. .. .. .. .. 
Net profit per train mile after paying work- 

a ee ey er ee 
Number of passenger journeys 
JS” =e ee 
Live stock tonnage .. .. .. .. «. «. 150,115 





£33,456,496 





£1,193,084 
6L°60 





2s. 10}d. 
-- 19,918,916 
28 oe 4,151,483 











Train mileage .. .. 7,505,310 ee 3 
Number of locomotives .. 51S 4 ¢ 
Number of passenger stock 1053 1054 
Number of goods stock .. .. .. 10,551 10,455 


Melbourne tramvays.—In presenting the annual report of this 
company to the shareholders the chairman stated that although he 
had for twenty-four years consecutively presented the annual 
account of the shareholders of this company, and its predecessor, 
the omnibus company, he had never had to record a falling-off in 
receipts so great, either in gross amount or in proportion to those 
of the preceding year. Owing to the large falling-off in receipts 
certain economies had been effected. On December, 1891, reductions 
in the rates of salaries and wages were made of 20 per cent., 10 per 
cent., and 5 per cent.; a further reduction was made in August, 
1892, of 10 per cent. and 5percent.; again on February, 1893, the 
directors thought it necessary to reduce again by 10 per cent., but 
on the appeal of the employés consented to take off only 5 per cent. 
until the results of the annual balance cculd be known, in the hope 
that some improvement might then have taken place, which would 
obviate the need for the remaining 5 per cent. to be taken. Such, 
however, had not been the case, and from the first of this—August 
—month a further reduction, the fourth, of 5 per cent. had to be 
made. The four reductions in rates now made had brought down 
the salaries of the higher grades by 40 per cent.; those of the 
middle rates by 30 per cent., and the lower grades of wages 20 per 
cent. 





Year 1893. decrease over 


last year. 








Passengers carried, omnibus lines 792,630 dec. 29,171 
Passengers carried, tramway lines 35,611,926 dec. 7,391,712 
See ee 36,404,556 
Miles run, omnibuses .. .. «2 «. « 303,815 inc. 4,700 
Miles run, tramcars.. .. .. «. oe eo 8,290,369 dee. 802,603 





8,594,174 


Weta cs 40 6k ae oe 


Horse lines, double track.. at ead is mS 





Trafic recipies .. oc so cs 00 0s «9 dee. 1089 “ 
Maintenance charges and renewal reserve ine. Bs 085 
Salaries of staff, directors’ and auditors’ fees .. dec 
Wages of men ST ee ee ee ee -- dee, 
Gas, municipal rates, licences, insurance, &c.. dec. 


Law charges and costs .. .. .. .. .. «. 

Cost of repairs, and maintenance of cars, build- 
ingsand lines .. .. .. os oe 

PO. as be 8 he te 

SO eae 

Stationary and office expenses 


5,296 .. inc. 


51,657 2. dee, 
15,415 .. dee, 
16,846 .. dec. 
2,061... dec. 





The debenture interest amounted to £76,250, and sinking fund 
to £20,750. The reduction in receipts amounted to £103,955, The 
protits, including £23,715 brought forward from last year 
amounted to £46,333, out of which two interim dividends of 2 per 
cent. each has been paid, amounting to £24,000, a 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE prospects for the quarterly meetings of the iron trade do pot 
look at all bright. It was stated on 'Change this afternoon, that 
unless the coal strike was settled before these gatherings took place 
several important export orders for finished iron—usually booked 
every quarter—would most probably be withheld. The supplies of 
coal and pig iron are by no means abundant, and prices ali round 
keep firm. Marked bars are £7 10s.; merchant sorts, £6 10s.: and 
common, £5 10s. to £6, Gas-tube strip is in good demand at 
£6 2s, 6d., and hoops are £6 10s. Black sheets are quoted from 
£7 for singles up to £8 for lattens. For galvanised corrugated 
sheets of No. 24 gauge, £11 10s. is asked. Best charcoal iron 
| Sheets are in fair demand at £10 and on. The steel makers keep 
| very busy. Steel bridge plates are quoted £6 lds. to £7 ; 
| (doubles), £7 10s.; and billets, £4 12s. 6d. 

The voal market keepstirm. As illustrating the enormous profits 
which those collieries are making that have kept on working during 
the coal strike, it may be mentioned that the Great Wyrley 
Colliery Company, with whom the London and North-Western 
Railway Company entered into a contract before the strike, to 
supply them with fuel at 5s, 3d. per ton, has now entered into a 
contract with the poor law authorities of the locality to supply 
rough slack at 10s, Jd. per net ton, the cartage to the workhouse 
costing only Is. Therefore the ratepayers have now to pay nearly 
double what the railway company did three months ago. ; 

The railway mineral tratlic between North Staffordshire and the 
Lancashire and Cheshire manufacturing centres, which was 
resumed when the North Staffordshire miners returned to work, 
has become very heavy. The North Staffordshire collieries have 
been busily engaged in supplying immense quantities of coal to 
districts hitherto supplied by other coalfields nearer those ceutres, 
The consequent effect upon the traffic of the various lines has been 
that they have been almost completely blocked. This has been 
especially the case at Macclesfield, where the North Staffordshire, 
London and North-Western, and Manchester, Sheffield, and 
Lincolnshire lines all converge. All the coal traffic from the North 
Staffordshire coaltields passes this point, and the resources of 
the various companies have been taxed to the utmost in order to 
cope with the pressure. As many as tifteen to twenty special trains 
have been engaged each day, and the whole of last Sunday was 
occupied by the London and North-Western and North Stafford- 
shire Railway Companies in despatching and receiving coal trains, 
The Manchester, Sheffield, and Lincolnshire Company, however 
declined to work any extra traffic on that day, This local pressure 
is likely to continue until the miners of Lancashire and Cheshire go 
in again. 

Two blast furnaces have been blown in at Earl Dudley's Level 
Works, Brierley Hill. Some of the local makers of pig iren are so 
pressed that they can hardly keep faith with customers. Statford- 
shire all mine hot blast pigs are quoted 60s. to 62s.; part mines, 
45s.: and common, 37s. 6d. Lincolnshire brands are 46s. to 47s.; 
and Derbyshires, 45s, to 47s. 6d. The additional supplies of coke 
from North Staffordshire are very welcome. The coke ovens of the 
Birmingham gas department are busy in manufacturing coke for 
regular customers. Pressing applications for supplies to other 
consumers continue to come in, but these cannot be attended to, 
for the current make is appropriated by the regular trade, and 
stocks are exhausted, 

The machinery of the Birmingham gasworks was at one time 
during the coal strike in danger of having to stop. Stocks of fue! 
have lately been getting very low, but just recently fresh supplies 
of coal have been obtained from North Staffordshire, and unless 
the strike again extends or is considerably prolonged, the difficulty 
will, it is hoped, be successfully tided over. As soon as the strike 
ceases, the gas department of the Birmingham —— will be 
able to call upon their contractors to make up their arrears of 
delivery. 

In local business circles regret is this week expressed at the 
death of Mr. Shelah Garratt, of Dudley, who may truly be termed 
one of the Black Country coalmasters of the old school. On giving 
up business, the deceased gentleman was succeeded by Alderman 
Job Garratt, who has been twice mayor of Dudley, and who is a 
J.P. for the county of Worcestershire. 

Midland engineers and contractors note with satisfaction that 
after a lapse of about sixteen years the project of throwing a road 
bridge across the river Severn, at a point where Newnham and 
Arlingham are on opposite sides, is again revived. In 1878 Mr. M. 
F. Carter, solicitor, Newnham, succeeded in getting an Act of 
Parliament passed for a bridge about 560 yards long, the cost being 
£20,000. It is not anticipated that any opposition will now be 
raised, as no known interest of any value would be adversely 
affected. The necessity for such a bridge is generally admitted, as 
at present there is no road over the river below Gloucester except 
‘*the Severn Bridge,” which joins the Wye and Severn Bridge 
Railway with the Midland system. At present it is only possible 
to cross the river by ferry, passengers being carried out to the 
water’s edge by boatmen. 
inviting the Gloucestershire County Council to take the matter up, 
either by building the structure themselves or by advancing 
funds. 

The important concern of Nettlefolds, of this city, is not one 
which intends to be beaten in the screw trade. Whatever com- 
petition may already have arisen, or may arise in the future, this 
great organisation is evidently bent upon holding its own, and not 
only so, but progressing. The interests of the shareholders are 
being safeguarded at every point. At a special meeting this 
week an alteration was agreed upon in the existing articles 
of association. The Chairman said that, as the shareholders 
well knew, the company had opponents and competitors who 
might, and probably would, try to do their business a very 
serious injury. Their opponents were shrewd men of business, and 
if by any means they had seen the articles of association, and had 
noticed particularly article 104—with reference to the accessibility 
of the books of account—they would in all probability have bought 
some shares, and have transferred them to some clever man 0 
business, who would have gone to the office, examined the books, 
taken a note of their proceedings, found out which were their best 
markets, and, in fact, learned everything which it was undesirable 
should be known. The directors therefore proposed that Article 
104 should be replaced by a new regulation. ‘This proposal has 
been carried out in such a manner as to afford the shareholders all 
reasonable information, whilst at the same time guarding their 
interests in the direction indicated. At the same meeting the 
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creation of an internal reserve fund was sanctioned, the external 
reserve fund to be maintained at £50,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muanchester.—The question which still chiefly engages attention 
isthe probable further duration of the coal struggle, and in the 
meantime operations pending the resumption of work at the 
collieries are for the most part restricted to the narrowest possible 
limits. So far no very satisfactory Tesult has followed the pro- 
posals wut forward last week for a joint meeting of the Executive 
of the Miners’ Federation and the Coalowners’ Committee, owing 
tothe over anxiety on both sides to discountenance anything 
which might be construed into a sign of giving way, but as the 
matter has not been absolutely dropped, and the miners’ dele- 
gates from this district at the General Conference which is being 
held to-day at Chesterfield will move or support a proposal fora 
joint meeting for open discussion, without any preliminary con- 
ditions being put down by either side, there is still some hope 
that such a joint meeting may be held before long. Another 
important move which may possibly hasten on the resumption 
of work, is the change of front which the Miners’ Federation 
is making upon the question of resuming work at those collieries 
where the owners are prepared to reopen their pits at the old rate 
of wages. Although there is by no means an unanimous feeling 
amongst the miners in this district upon the — a very 
marked change of opinion has taken place, and by a majority of 
yotes of nearly two to one the Lancashire and Cheshire Miners’ 
Federation has decided to support a resumption of work wherever 
the men can do so without any reduction in wages. From the 
considerable minority which is still opposed to any resumption of 
work until there is a general settlement of the dispute, it would, 
however, almost seem that no very large number of colliery ownersin 
Lancashire are prepated to reopen their pits on the above conditions, 
and it remains to be seen whether the position of the Federated 
Coalowners will be materially weakened by this change of policy 
on the pert of the Miners’ Federation. With the prolonged stop- 
page of the pits, the position of the large users of fuel is becomin 
more and more critical, The stoppage bas already extende 
beyond the outside limit that was anticipated, and both the stocks 
of coal at the collieries and the extra supplies which consuners got 
in are completely exhausted. Over whatever further period the stop- 
page may now extend, users will be entirely pi, ae upon outside 
supplies. It is true that coal is being freely offered here from 
Camberland, Durham, Staffordshire, Scotland, and Wales, but not 
only are the prices in many cases now becoming almost prohibitive, 
but the deliveries of coal after it has been bought are so precarious 
and uncertain that the increasing cost and the difficulties that have 
now to be encountered in keeping works going is almost certain to 
lead to a more serious curtailment of manufacturing operations 
than has so far taken place. 

Business on the Manchester Iron Exchange continues of the 
merest hand-to-mouth character. There was a fair attendance at 
Tuesday's market, but all through inquiries were restricted to the 
smallest possible quantities, and prices were without quotable 
change from last week. Local makers of pig iron are supplying the 
small requirements of their regular customers out of stock, the 
demand being almost entirely for foundry qualities, for which they 
are getting about 46s., less 24, delivered Manchester. In district 
brands limited quantities have been sold at about 40s, 6d. for 
forge to 41s. 6d. and 42s, for foundry, Lincolnshire, and 48s. to 
49s. for foundry, Derbyshire, net cash, delivered Manchester. 
Outside brands offering here are not more than maintaining late 
rates, and there are merchants who are ready to undersell. It is 
only the very special brands of Middlesbrough which are fetching 
more than 43s, 10d., net cash, for delivery equal to Manchester ; 
for Scotch iron, makers still quote on the basis of about 46s. 6d. 
for Eglinton, and 47s. 6d. for Glengarnock, net, prompt cash, 
delivered at the Lancashire ports, but Eglinton can be bought 
readily at under 46s,, and sales of Glengarnock have been made at 
as low as 46s., net, prompt cash, delivered. 

Business in the finished iron trade continues extremely slow, and 
notwithstanding the complete stoppage of Lancashire forges, 
merchants report only a very trifling increase in the business they 
are doing out of stock; the fact that they have not considered 
it prudent to put up their stock prices being conclusive evidence 
that there is no pressure of orders on the part of their 
customers. Lancashire makers, except in isolated cases where they 
can deliver out of stock, or put a mill or two on special work, 
remain altogether out of the market, and where bars can be bought 
from them, they are quoted for prompt delivery equal to Manches- 
terat about £6 per ton. For delivery after the resumption of 
work at the collieries, however, some of them are prepared to book 
orders at £5 10s. to £5 12s, 6d. North Staffordshire makers are 
still offering bars for delivery in this district at £5 12s, 6d. per ton, 
but they are scarcely in a position to book much for anything like 
prompt specification. 

In the steel trade, business remains extremely quiet, with good 
foundry hematites still quoted at about 54s., less 24, with steel 
— plates obtainable at £6 10s. delivered in the Manchester 
istrict, 

With the disorganisation which has been brought about in all coal- 
using industries, owing to thecontinued stoppage of the pits, itis diffi- 
culttoobtainany very trustworthy informationas tothe presentactual 
condition of the engineering trades. Here and there some esta- 
blishments are fairly off for work, but generally they continue only 
very moderately employed, with new orders coming forward very 
irregularly, and as a rule of no very great weight. 

_ During the week I have had an opportunity of inspecting a very 
simple device for increasing the evaporative etficiency of boilers, 
which is being introduced by Messrs. T. Taylor and Co., of the 
Royal Exchange, Manchester, and which, although perhaps some- 
what similar in idea to previous devices brought out with the same 
object, has, under experimental tests, secured sufficiently successful 
results, that some description of its general features will be in- 
teresting. This system consists of an arrangement of angle irons, 
riveted longitudinally on to the inside of the furnace-flue, and on 
the outside of the boiler shell in the side flues, the object of these 
angle irons being to arrest and absorb the heat and transmit it to 
the water. For experimental purposes the arrangement has been 
applied to a boiler of the Cornish type, 15ft. long by 5ft. diameter, 
and having a 2ft. 9in. flue. Ten of these angle irons, 3in. by 3in. 
and gin. thick, have been riveted on to the first and second plates in 
the tube over the fire grate. Beyond the bridge other angle irons, 
sin. by din, and gin. thick, are riveted round the flue, the din. part 
of the angle iron being presented to the flames, and forming the 
rib, or heat absorber. On the outside of the shell, angle irons 3in. 
by 6in, and din. thick, with the 6in. part radiating from the shell 
into the side and bottom flues, have also been attached, but beyond 
these additions no alteration whatever has been made in the boiler. 
The results of the tests made show an improvement of nearly 100 
per cent. in the evaporative power of the boiler when fitted with 
these what may be termed heat arresters, as compared 
with the work ‘done before it had been so altered. Other 
advantages which, it is claimed, are secured by this arrange- 
ment are that not only do the angle irons arrest the heat and 
transmit it to the water, but they form channels along which 
the flames are enabled to sweep in close contact with the boiler, 
with the result of further increasing its efficiency, whilst the boiler 
is also materially strengthened by the addition of the angle irons, 
which form a series of longitudinal ribs external to the flue and 
shell. _ The boiler with this arrangement, I am informed, has been 

pected b ber of leading engineers, who are recognised 
authorities on boiler construction, an 

they have expressed a very high opinion as to the increased 
¢ficiency which is obtained. 

: Although there has been a considerable weight of inquiry for 
various descriptions of fuel, and a good deal of pressure for sup- 





in all cases, I understand 





plies, the uncertainty of the outlook is causing buyers to be very 
cautious about placing orders of any great weight, most of them 
just going on from hand to mouth. For Lancashire coal quota- 
tions are of very little value, as only one or two collieries have 
any stock whatever remaining, and this is not likely to last over 
another week. For such limited supplies as are held, in one or two 
cases prices have been advanced ; round coalat the pit mouth now 
ranging from 20s. up to 22s, per ton, and inferior fuel about 16s. to 
18s, per ton. Representatives of collieries from various districts 
where the pits are working have been freely offering coal of various 
qualities in this market ; but for these outside supplies prices have 
also been further advanced 1s. 6d. to 2s. per ton, delivered to 
works in this district. Ordinary descriptions of steam coal are not 
obtainable under about 16s. 6d. to 17s., whilst the better qualities 
of coal are fetching from 20s. per ton upwards, 

In the shipping trade supplies are now being almost entirely 
obtained from outside districts, and Scotch coal is being sent into 
the ports on the Mersey at what may be regarded as comparatively 
low figures, averaging 14s, 6d. to 15s. 6d. per ton in the river. 

Barvow.—Business has, during the past week, been very slack in 
the hematite pig iron, and the trade doing is scarcely worthy of 
mention. The whole trade is in a very quiet condition, and the 
prospect of anything brisk is, to say the best of it, somewhat 
remote, for steelmakers are having a very quiet time, and it is from 
them makers look for the greatest consumption, and also general 
buyers have but a poor picture before them. The little that is 
doing is from hand to mouth, orders for delivery at some future 
date being absent altogether. The orders in hand are not large, 
but the production just now is small, there being only some four- 
teen furnaces blowing, half of which are at Barrow. Prices are 
about the same. Makers are quoting 45s, to 45s. 6d. for Bessemer 
iron, and warrant holders quote 44s. 9d. per ton. The stores of 
warrant iron on the North-west Coast have been reduced this week 
to the extent of ten tons, leaving 79,867 tons still held, 18,459 tons 
of which are held in Furness. 

There is nothing of moment to report in connection with the 
steel trade, for everything remains quiet, and from present appear- 
ances likely todo so. The rail trade is quiet, and little is doing 
in the way of business. Heavy sections are quoted at £3 15s., 
light sections at £5 10s., and colliery rails at £6. Tin-plate bars 
are still quoted at the lately reduced price of £5 17s, 6d., and are 
a quiet trade. Shipbuilders are not in want of much material, and 
local steel makers are not doing any business in that direction. 
They quote ship plates at £5 12s. 6d., angles at £5 10s., and boiler 
plates at £6 7s. 6d. per ton. General sections of steel are in very 
quiet demand, and prices are nominal. 

The iron ore trade is very slack. The local demand is only 
moderate, while on general account the inquiry is anything but 
brisk. Average qualities are at 8s, 6d. to 9s. 6d. per ton. 

Shipbuilders and engineers have not much work in hand. There 
are several good orders in the market, and it is expected that 
some will find their way to this district. 

Shipping is quiet. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE most important item of the week bas been the first-fruits of 
the new Admiralty programme. Messrs, Charles Cammell and 
Co., Cyclops Works, and Messrs. Vickers, Sons, and Co., River 
Don Works, have had equally divided between them the orders 
for the armour-plates for H.M.S. Renown, now building at Pem- 
broke Dockyard. The plates are to be of steel, those supplied by 
Messrs. Vickers being treated according to what is known as the 
Harvey process. The use of all-steei plates for a large battleship 
marks a distinct stage in the evolution of armour for the protec- 
tion of ships’ sides. All-steel has been freely used in the building 
of cruisers and smaller vessels, where lighter armour was 
adequate. It would now appear that as wood was superseded 
by iron, and iron by compound—that is, steel-faced plates— 
so these in their turn are to give place to armour exclusively 
composed of steel specially treated according to recent researches 
and developments. This does not come altogether in the nature of 
a surprise. Early in the present year the chairman of a large 
Shettield company, himself the inventor of armour-plates which 
have done excellent service in the navies of the world, intimated to 
the shareholders the probability cf compound armour being super- 
seded by steel. He stated at the same time that the directors of 
his company had made preparations for adapting their 
machinery to meet the new departure. In this connection 
it is interesting to recall the announcement made by Lord 
Brassey at our last Cutlers’ Feast. He was the first to give any 
information about the character of the ‘‘Spencer Programme,” 
which was expected to follow that of his predecessor 
at the Admiralty, Lord George Hamilton. Lord Brassey indicated 
that the naval authorities were more bent upon building a smaller 
type of ship, but up to the present no plates for such ships have 
been ordered in Sheffield, and it is known that the Majestic and 
Magnificent, whica are to be the titles of two forthcoming battle- 
ships shortly to be laid down, are to be formidable vessels. Lord 
Spencer is to be the principal guest at the Cutlers’ Feast on 
November 2nd. More than ordinary interest will attach to his 
utterances then, as the “‘ Red Bell” will be expected to make some 
authoritative statement about the intentions of his department. 

We are now in the ninth week of the miners’ strike. It has 
really lasted longer than the majority of people anticipated. 
This has been owing largely to the fine weather, which has made 
life comparatively easy in the open, and to the large stocks, which 
had been accumulated prior to the men leaving the pits. The 
conflict is now at its most acute stage. The Union funds are 
exhausted in Derbyshire. This week will see the bottom of the 
war chest in Yorkshire, and it is pretty evident that the general 
public have neither the cash nor the inclination to support the 
men on strike. There is very little sympathy between the 
general body of workpeople and the miners who are out. The 
circumstance is not to be wondered at. Thousands of steel, 
iron, and other workers are walking the streets, while their 
families are suffering at home, through a dispute which they 
had no hand in commencing, and have no power to end. It 
would not take much to bring about a serious collision 
between these two classes. A ballot is being taken this week 
amongst the miners as to the expediency of permitting a 
partial resumption of work. The result will be reported at the 
offices of the Yorkshire Miners’ Association, Barnsley, on the 
28th inst., and communicated to the Executive Board of the 
Miners’ Federation of Great Britain, which meets at Chesterfield 
the same day to prepare for the Federation Conference on the 
29th. Mr. Benjamin Pickard, M.P., secretary of the Yorkshire 
Miners’ Association, is to preside, and after the usual formalities 
the coalowners’ reply, as given at their conference last week in 
London, will be considered, followed by the reports from the 
different mining districts. If the decision is to allow work to be 
partially resumed, the end of this unhappy rupture cannot be far 
off, and should it be decreed that the Ae Federation go into 
conference with the masters to discuss the question of the proposed 
reduction, there is little doubt that an amicable arrangement will 
be arrived at. 

I have been over most of the large works in this neighbourhood, 
or heard from them, during the week. The gradual exhaustion of 
stocks has caused great distress in the different districts. It is 
more keenly felt amongst the classes of workers who are made idle 
by the miners’ stoppage. A rather large amount of coa! has been 
cbtained this week from Durham and Staffordshire, and even from 
Belgium. Some idea of the straits to which manufacturers are 
reduced may be obtained from the fact that slack was selling at 
quotations varying from 16s. to 17s. 6d. per ton, and I have heard 
of as much as 21s. being paid. There is very little coke in the 
district. That received from Durham is stated to be inferior in 
quality to the coke sent out in ordinary times, The steam coal 





trade to the Humber from South Yorkshire pits has stopped, and 
the coal porters are now added to the unemployed. Gas and locc- 
motive fuel, in spite of the high prices offered, isin very limited 
supply. 

n pe deal of dispute is going on about the wages colliers have 
made. I have gone over the pay sheets of a fair average colliery 
in South Yorkshire, and find that with the full 40 per cent. 
advanced, the miner makes 7s. 6d. per day, or rather more. If 
the coalowners obtain the whole of the reduction they want, that 
7s. 6d. will be reduced to 6s. 2d., and the week’s wage from 
£2 5s. to 37s. Mr. A. M. Chambers, J.P., of Messrs. Newton, 
Chambers, and Co., Thorncliffe Collieries, from which proceed the 
largest quantity of coal sent by rail to London, have communicated 
a statement of the situation. He denies that the coalowners are 
seeking to impose starvation wages; and he presents the figures 
at a typical soft coal colliery in Yorkshire, showing that in 1892, 
on an average of five and a-quarter days per week, colliers, rippers 
and stonemen, made £1 19s. 2d. If owners’ terms were agreed to, 
the wage would be £1 12s, 2d.; trammers, sixteen and under 
twenty years of age, the wages in 1892 were 18s. 8d., and 
with the reduction would be 15s. 4d.; trammers, twenty 
years of age and upwards, £1 9s. would be brought down 
to £1 3s. 10d.; day men and other labourers from £1 8s. 4d. 
to £1 3s. 4d.; boys under sixteen years of age, lls. 9d. 
to 9s. 3d. Mr. Chambers adds that the wages earned in the steam 
coal pits would be higher than those earned in the soft coal 
collieries. He thinks Sir George Elliott’s statement, that the total 
average cost of getting coal is 6s, 3d. per ton, is about right, and 
points out that the statement by miners’ leaders, that the cost of 
getting coal is only from 1s. 4d. to 1s. 6d. per ton, is not only 
“entirely untrue,” but ‘‘ absurd on the face of it.” 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


For some reason or other, which is not readily ascertainable, 
our iron market has Jost the buoyancy which characterised it last 
week, and little business has been done, while there has been a 
decided yielding in prices on the part of some of the makers, 
though it has been reported that they were well supplied with 
orders. The fall in warrants has no doubt caused the slackening 
of buying, for it cannot be denied that consumers lose confidence 


if they see them declining, even though in other respects the 
market may be favourable. There has this week been a larger fall 
in them than has been reported for a long time. Cleveland 


warrants touched 35s. 6$d. cash last week, the most that has 
been attained since prices began to rise in the spring, but they 
have dropped each day this week, until on Wednesday they 
closed at 35s. ld., and Scotch warrants have also fallen from 
42s, 8hd. to 42s, 3d., while Cumberland hematite is down 6d., 
and East Coast hematite 3d. These falls are the more unsatis- 
factory when it is taken into account that the stocks in the 
public stores are declining both at Middlesbrough and Glasgow, 
and that in all probability there will be a brisk time next month 
and perhaps in November, when the autumn demands, which 
ought in some measure to have been made this month, are being 
satisfied. Consumers, however, both at home and abroad, being 
unfavourably influenced by the uncertainty caused by the colliers’ 
strikes, have bought only as they needed the iron, in the expecta- 
tion that prices will be easier when the troubles terminate. As far 
as this district is concerned, it is difficult to see why this should be 
so; the strikes have not been the cause of any rise in our 
pig iron prices, ind when they cease, prices should not neces- 
sarily be brought down; on the contrary, there will be an 
increase in the demand for pig iron through the restarting 
of consumers’ works which have been closed, and it will be some 
time before they can get pig iron from the furnaces which have had 
to be damped down. On this account, most of the producers are 
refusing to sell for forward delivery at less than they will accept 
for prompt, and the leading firms have not reduced their quota- 
tions at all this week, though other makers and the merchants 
generally have reduced them 3d. per ton. No. 1 Cleveland pig 
can be bought at 37s. 9d., and probably 37s. 6d. would not be 
refused ; No. 3 is at 35s. 3d.; No. 4 foundry, 33s. 6d.; grey forge, 
32s. 9d.; mottled, 32s. 6d.; and white, 32s. 3d. per ton, all for 
prompt f.o.b. delivery. It is evident that though the amount of 
orders placed this month has been below the average, yet makers 
must have had a good share of contracts remaining over from 
August, as exports for this month are good, and stocks in the 
public stores, which for months have invariably shown a daily 
increase, have this month as often shown a decrease as an increase, 
and on Wednesday evening Measrs. Connal and Co. had 87,732 tons 
of Cleveland pig in their stores, this being 889 tons decrease for the 
week, and 685 tons decrease thismonth. And theshipments of pig 
iron from the Tees also have been satisfactory, seeing that up to 
Wednesday night they reached 80,997 tons, as compared with 
76,257 tons in August, and 48,835 in September, 1892, to 27th. 
Makers say that they are delivering all the iron they are produc- 
ing, and taking into account the shipments and the stocks in the 
warrant stores, it is calculated that the September statistics of the 
Cleveland Ironmasters’ Association will report no increase in the 
stocks, though that can hardly be considered satisfactory, seeing 
that at this time of the year there should be a large decrease. It 
must be remembered, however, that though exports have been 
good, inland deliveries have been much curtailed through so 
many works, which usually consume Cleveland pig, having to 
be closed on account of the strike. Cleveland hematite pigs 
have been brought down 3d. per ton, mixed numbers being soid 
at 43s. 3d. per ton for prompt f.o.b, delivery, some firms being 
in need of orders, though, as a rule, the cessation of the demand 
from Sheffield has not much affected the business in this branch, 
as there have been considerable increases in deliveries to other 
quarters, ‘Till within the last two or three years the trade of 
makers of hematite on the East Coast was confined to that with 
works in the locality, but a large export trade has now been 
developed, especially with the Continent. The makers have been 
able to cultivate this, as they have an advantage of 2s. per ton in 
price over the West Coast makers, in addition to lower freights. 
Thus many consumers abroad, who formerly bought West Coast 
iron, now send their orders to the East Coast, and while the 
exports from the former district are declining, they are increasing 
from the latter. 

Manufacturers of steel have not much reason to complain of the 
volume of their trade, but the prices at which they have had to 
take contracts leave them scarcely any margin for profits. The 
plate makers are the most favourably situated for orders at 
present, and it is likely that they will be able to keep their 
establishments regularly going over the winter; they depend 
chiefly on the shipyards, and contracts for new vessels are more 
readily obtainable now than they have been for two years past. 
Freights are not so unsatisfactory, aud owners of shipping property 
of late have had more returned to them in the way of dividends, 
so that there is not that reluctance to invest in ships that there 
was, and it is recognised that when everything is so cheap, it is 
a good time to contract for the construction of vessels. Thus it is 
that shipbuilders have more orders, and can do more business 
with the steel manufacturers. Ordinary ship plates are realising 
£5 2s. 6d., and sometimes £5 5s. per ton, less 24 per cent., and 
delivered at works. Angles, too, are in fair request at £4 15s. for 
steel and £4 12s. 6d. for iron, both less the usual discount. Iron 
plates are only in moderate demand, and can be had at £4 15s., 
less 24 per cent. ‘The exports of rails are good, above the average 
in fact, and the works continue well occupied, but inquiries have 
slackened. The price for heavy rails is £3 17s. 6d., net at works. 
Finished iron manufacturers are fairly well employed, but have 
much difficulty in securing orders enough to keep them so. It was 
expected that before this Mr. Waterhouse’s ascertainment of the 
average realised prices for manufactured iron during July and 
August would have been available, but up to the time of writing 
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they have not been received. More than usual interest centres in 
them this time, seeing the relations of employers and employed at 
resent with respect to the wages sliding scale. It is not impro- 
ble that an advance of 24 per cent. may be the result of the 
ascertainment, seeing that it only requires the advance of a few 
“sence to the last reported realised price to give this. Mr. Water- 
ouse has ascertained in regard to the Consett sliding scale that 
the realised prices during the three months ending August 31st 
were such that the wages for October, November, and December 
will be the same as at present. Practically this rules the wages at 
most of the steel works in the North of England. 

A very interesting ceremony took place at the Victoria Hall, 
Sunderland, on Saturday last—the presentation of an illuminated 
address to Mr. James Laing, the well-known shipbuilder, together 
with portraits of himself and Mrs. —- gos by the Hon. 
John Collier. These were presented solely by his workmen asa 
memento of three interesting events—the centenary of the famed 
Deptford Shipbuilding Yard, the anniversary of Mr. Laing’s birth- 
day, he having attained the age of seventy years, and the 
jubilee of his taking over the business from his father on his own 
account. It was in 1793 that John and Philip Laing—sons of 
James Laing, of Pittenween, Fifeshire d busi as 
shipbuilders on the Wear. For about twenty-five years the 
brothers did business, but dissolved nership in 1818, after 
which Mr. Philip Laing carried on the yard until 1843. Mr. 
James Laing, the recipient of the testimonial on Saturday, was born 
in 1823, and began business-life as a workman in his father’s 
yard. The business was turned over to him in 1843, and for over 
twenty-three years he was a builder of wooden vessels, his first 
vessel being the Agincourt, of 544 tons, and his last wooden 
vessel the Paramatta, of 1615 tons. His first iron vessel, the 
Amity, was launched in 1853, and it is now twenty-six years since 
his last wooden vessel was built. It is calculated that since he 

d fifty years ago Mr. James Laing has built 
over 360 vessels, and since the yard was established 520 have been 
constructed, among them vessels for the Union Steamship Com- 

ny, the Peninsular and Oriental Company, the Beaver line, the 

Vest Indian and Pacific line, the Indian and Panama Telegraph 
Company, the Mexican Navigation Company. Mr. Laing has been for 
forty years a member of the River Wear Commission—twenty-five 
years as its chairman ; for thirty years he has served on Lloyd's 
Registry of Shipping, and he is a director of the North-Eastern 
Railway Company, as well as one of the British directors of the 
Suez Canal Company. He was one of the Departmental Committee 
appointed by the Board of Trade to investigate and report on the 
question of the proper load-line for merchant ships. 

e officials and workmen of Messrs. Fry, Janson, and Co., Rise 
Carr Rolling Mitls, Darlington, have presented a testimonial to 
Mr. William Moses, the secretary, on the completion of his twenty- 
one years of service with the firm. 

Naturally the coal trade is somewhat slacker since so many of 
the colliers in the district on strike have gone back to work, but 
the demand is still larger than coalowners in this district can sup- 
ply, and the prices are well maintained. ‘The wages question is 
not likely to give rise to any trouble either in Durham or Northum- 
berland, though in neither county can the employers see their 
way to concede any advance, as the high prices that are quoted 
relate to a very small proportion of their production, and the 
average figures ionied for all they deliver are not materially 
above those which ruled before the strike in the Midlands began. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been depressed this week in 
consequence of the very poor demand for export, and the absence 
of speculative business. Scotch warrants have sold from 42s. 84d. 
to 42s, 6d. cash ; Cleveland, 35s. 6d. to 35s. 24d. ; while Cumber- 
land and hematite bars receded from 45s. to 44s. 9d., and 
Middlesbrough hematite from 43s. 6d. to 43s. 3d. 

The shipments of pig iron from Scottish ports in the past week 
were exceptionally small, amounting to only 3231 tons, against 

in the corresponding week of last year. There was dispatched 
to Canada, 450 tons ; South America, 50; India, 385; Australia, 
190; France, 35; Italy, 490; Germany, 225; Holland, 60; 
Belgium, 25 ; Spain and Portugal, 105; other countries, 270 ; and 
coastwise, 946; compared with 4215 in the same week of last 

ear. 

3 The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s.; Monkland and Carnbroe, 
Nos. 1, 44s. 6d.; No. 3, 43s, 6d.; Clyde, No. 1, 47s.; No. 3, 44s.; Gart- 
sherrie, Nos. 1, 49s.; Nos. 3, 36s.; Summerlee, No. 1, 49s. 6d.; 
No. 3, 46s. 6d. ; Calder, No. 1, 60s.; No. 3, 46s.; Gle ock 
at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Dalmellington, 
No. 1, 37s.; No. 3, 45s.; linton, No. 1, 45s. 6d.; No. 3, 
44s, 6d.; Shotts at Leith, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Carron, 
at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

_ . There is no change in the number of furnaces in blast, which 
is thirty-nine compared with seventy-eight at this time last year. 
So far there appears no early prospect of any material addition to 
the number of furnaces now blowing. The stock of pig iron in 
Connal and Co.’s Glasgow stores was reduced last week 600 tons, 
but this amount is too small to have affected the market. From 
abroad the demand is still inconsiderable. The lowness of the 
water in the Elbe and in other waterways on the Continent is 
understood to have checked exports of pig iron from this country. 
Merchants are therefore anxiously looking for copious falls of rain, 
so that some business may be done before the close of the navi- 
gation for the winter. No reliance whatever can be placed on 
American trade in pig iron this season, and Australia still takes 
little, most of the pig iron going there being in the shape of 
the ballast required for the ships of the regular lines trading with 
the colonies. 

Cleveland pig iron is in good request on the part of Scotch 
merchants and consumers. Inthe past week 3698 tons were landed 
at Grangemouth from Middlesbrough, and the total import since 
the beginning of the year is 264,641, being 112,008 tons more than 
in the same period of last year. The price of this iron keeps very 
moderate, notwithstanding the large business duing in it, and 
brokers report that makers are prepared to sell even below the 
marketjprice of warrants. 

The hematite ore trade continues in a stagnant condition, in 
consequence of so many furnaces being out of blast. Hematite 
pig iron is dull and lower in price. The condition of this branch 
is somewhat remarkable, taking into account that there is un- 
doubtedly more steel required for delivery not long hence in 
connection with the shipbuilding trade. 

In the steel] market there is little change to notice. The different 
works are fairly employed on the whole, and in one or two cases 
they are busy, with a prospect all round of more activity in the 
course of the coming winter. Steel is quoted on the basis of 
£5 7s. 6d. to £5 10s. for ship-plates, less the usual 5 per cent. 
discount for delivery in Glasgow district. The basic works are well 
employed in Ayrshire. 

e demand for bar iron is good, and a steady business is being 
done, largely on home account. The lowest grade of common bars 
is quoted £5 5s.; second grade, £5 7s. 6d.; highest grade, 
£5 12s, 6d.; best bars ranging up to £6 2s. 6d., all less the usual 
5 per cent. discount for cash in one month. There is an excellent 
business in sheets, both iron and eee for the home 
market. Iron sheets sell at £7 7s. 6d. for singles, and £8 for 
doubles ; steel, £7 17s. 6d. for singles, and £9 5s, for doubles, all 
less 5 per cent. These prices, as also those of bars, kc., quoted 
above, are 2s. 6d. to 5s. better than the summer quotaticns, but 
the maker is really getting no corresponding advantage, because 
he is paying more than the difference in price in extra cost of fuel. 

The exports of manufactured iron and steel goods from Glasgow 
are comparatively light. Those of the past week embrace sewing 





machines worth about £800, other machinery £26,600, steel goods 
£6210, and general iron goods £12,600. 

A large business is being done in the coal trade. Foreign ship- 
ments are above the average, and in addition to them the trade on 
English account is active from Scotch ports. This busi is 








many hundred collieries, all in various degrees of being worked 
out, and each with an individuality, so to state, as different as 
that of the owners, some collieries of admirable coal, 

secondary, some under special arrangements of to 





altogether the result of the strikes in the Midlands and Wales, and 
of course only temporary. The English strikes have, however, 
lasted much longer than was anticipated, and there is still a con- 
siderable inquiry for shipments to ee ports. In the early 
part of this week prices of coals were harder, and no abatement 
could be made except for delivery two or three wecks hence, for 
which some coalmasters were prepared to accepta little less money. 
The total coal shipments from ttish ports for the week were 
230,318 tons, being 19,096 more than in the preceding week, and 
no less than 62,634 tons above those of the corresponding week of 
last year. Prices f.o.b. at Glasgow are for main coal, 9s.; splint, 
9s. 3d. to 9s, 6d.; ell, 9s. 6d.; and steam, 10s, 3d. to 10s. 6d. per 
ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Every day of late has brought about a better output, and a 
more regular and hopeful state of things. The little disagree- 
ments have been in most cases brushed away, though at a recent 
meeting of the Rocking Stone Committee reference was made to 
several cases where some of the late instigators to strike had been 
singled out, and a promise was made at the meeting to bring them 
forward. 

The strike in France has had a favourable effect upon the coal 
trade in Wales, both as regards price and quantity, and the slight 
tendency I noted last week of prices to recede has disappeared. 
The market has been very firm this week, and for all kinds of dry 
coals the demand has been increasingly steady. For several days 
last week the pressure on the Bute Docks was at, and during 
six days over 100,000 tons were dispatched. woe last week 
Barry dispatched over 98,000 tons, Swansea 30,800 tons, and the 
coasting total of Newport, Mon., was 22,550 tons. The Swansea 
total included 34,000 tons anthracite for San Francisco. 

Patent fuel is in good demand, particularly at Swansea, where 
the shipments last week amounted to 8930 tons. In coke a fair 
trade is being done, though prices are a little too high to meet the 
needs of ironmasters. 

On ’Change, mid-week, at Cardiff, the following quotations were 
current :—Best steam coal, 14s. 6d. to 15s.; seconds, 13s, 9d. to 
l4s.; ordinary steam, 13s.; and small, 6s. 3d. to 6s. 6d. per ton. 
As regards house coal it will be seen that prices keep up satisfac- 
torily. No, 3 Rhondda was quoted at 13s. 9d. to 14s.; best house 
coal, lis. 6d. to 15s. 9d.; brush, 11s.; small, 8s. 6d. to 8s, 9d. per 
ton. Patent fuel, 12s. 3d. to 12s. 6d. Coke, best foundry, 24s. to 
25s.; ordinary, 21s, to 22s.; furnace, 18s. to 19s. 6d. Pitwood is 
improving steadily in demand, quotations 15s. to lds, 3d.; stocks 
low; market firm. Iron ore shows a tendency to advance. Cardiff 
quotations are :—Best Rubio, 11s. 6d.; Garuelra, 10s. 6d.; Tafna, 
10s. 6d. 

The only district where a strike feeling lingers in the coal trade 
isat Tumble. Great efforts have been made to bring about an 
arrangement. 

Prospects in the Rhymney Valley are regarded as most promising. 
Good work is being done at No. 2 Llanbradach, and a depth of 
500 yards having been gained, experts believe that coal will be 
struck in a few weeks. The seams in No. 1 are being rapidly 
developed, and quite a township is springing up in the valley near 
the colliery. 

Two pits are being sunk in the Aber, which promise well, These 
are under direction of the Universal Coal Company. 

It is rumoured at Treherbert that the Fernhill-Merthyr Colliery 
Company are in correspondence, with a view to purchase the 
Blaen Rhondda Colliery, which has now been ‘‘ on stop” for the 
last nine months. This colliery formerly employed men, so 
the re-stating will be a great boon, At present three collieries are 
“on stop” at Treherbert. 

The output at Abercarn and Risca, and at some other of the 
Monmouthshire collieries, has not quite reached the old totals. 

There is a little more life to be seen at the various works. From 
Cyfarthfa a good deal of steel bar has been dispatched during the 
week, principally over Midland, Great Western, and Rhymney 
lines, The principal works are fairly well-off for steel bar orders, 
and some for colliery rails. Home and foreign demand for rails is 
very small, although prices are down to the lowest figures. The 
requirements of the tin-plate wares are fortunately substantial, 
otherwise there would be a serious condition of things in many 
districts, At Cyfarthfa this week the men have had a good week's 
work, lighting up beginning on Sunday. The getting up of stocks 
of ore is now receiving close attention, as for several months in the 
winter when a severe season sets in this is impracticable. This 
week Ebbw Vale received over 3000 tons of Salta Cabella, and 
considerable quantities of Rubio have come in from Cyfarthfa and 
Dowlais. Amongst the imports I note 600 tons of steel bars from 
Middlesbrough for Port Talbot. 

Amongst new companies I note the Ynyscedwyn Tinplate Co., 
with a capital of £12,000 in fifty shares, to carry on the trade of 
iron, steel, and tin-plate manufacture, also coalmasters and colliery 
proprietors. 

Amongst the new colliery companies the Blaeneaegurwen was 

istered this week with a capital of £10,000 in £10 shares. The 
soleitinen include Mr. Boulanger, Mr, Huxham, and other lead- 
ing Swansea capitalists. 
e Taff Vale Railway, while showing again a falling-off in 
passenger traffic, exhibits a steady improvement in mineral traffic. 

The following are the latest quotations at the Swansea exchange 
this week :—Pig iron showed a slight falling-off, about 6d. Dad ton 
less than last week. Glasgow, 42s. 64d.; Middlesbrough, . 3d.5 
hematite, 44s. 94d.; market generally fiat. Steel rails, heav 
sections, £3 15s. to £3 17s. 6d.; light, £4 15s. to £4 17s. 6d. Wels 
bars, £4 15s. to £4 17s. 6d.; steel sheets, £7 8s. to £8 10s.; iron, 
£7 to £7 10s. 

Bessemer steel bars, £4 7s. 6d. to £4 10s.; Siemens best, £4 10s, 
to £4 17s. 6d. All these are for delivery in the district, cash, less 


24 ed cent. 

e tin-plate trade continues dull, and last week’s shipments 
were very low, only 23,416 boxes ; while the total received from 
works amounted to 55,000 boxes. This did not improve the feeling 
upon ’Change; but I am glad to note that leading makers take a 
philosophic view of the situation, and are satisfied that with the 
settlement of the Silver and Tariff Bills, a decided improvement 
may be looked for in American trade. It was stated that the small 
export of plates last week could be accounted for principally by 
non-arrival of tonnage. There will be considerable shipments by 
the end of the week and next to Philadelphia, Baltimore, New 
York, Russia, Lisbon, Hamburg, Nantes, and Bordeaux. In all, 
about a dozen steamers will be cleared. 

A new water scheme is on foot at Maesteg that will cost £16,000. 

Various ballotings have taken place in parts of the district as to 
what course will adopted by the colliers with regard to the 
sliding scale—local federation, or the general federation. The last 
is only feebly supported, and prospects of a tranquil winter in 
respect of labour movements are assured. 

On ’Change and in various quarters the great coal trust scheme 
of Sir George Elliot has been freely discussed. Generally it is 
adversely criticised. The opinion seems to be that a scheme 
involving the collieries of the whole of the kingdom would be an 
impossibility. Even one for Wales alone would be a difficult task 
to carry. e conditions and circumstances are complicated ; too 
involved, in fact. All the arguments in favour would apply, it is 
thought, if brought to bear upon a new colony and its virgin coal- 
field. Then the coalfield could be planned out like an estate, and 
a great saving would be effected in having no boundaries, and 
ventilation and water drainage could be perfected. To deal with 





t royalties, &c, &c., would form a difficult if not impossible 
problem to arrange. 

House coal contracts at market rates are being entered upon 
with spirit. No decline likely this year in price, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ANOTHER week of dulness in the iron and allied trades has to be 
reported. It is true there are signs of improvement noticeable 
here and there, but actual briskness is still wanting in all quarters 
and a lack of confidence prevails. Consumers are still buying in 
a hand-to-mouth way; even the most attractive offers will not lead 
them to contract far ahead. 

Not much has been doing in the Silesian iron and steel trade, 
The weight of new work coming forward continues small, and the 
position of both makers and consumers is certainly not a favour. 
ableone. The orders coming in for pig iron are of the smallest 
description. At many of the blast furnace works stocks show an 
increase, while the tendency of prices is all in a downward 
direction. The rolling mills are in a somewhat improving con. 
dition just at present, a number of smaller orders keeping them 
moderately employed. Prices for plates and sheets, as well as for 
bars and structural iron, have not changed. 

Favourable reports come in from the Austro-Hungarian iron 
market, demand and inquiry having increased rather than other. 
wise. There is, consequently, a considerable amount of firmness 
noticeable in most quarters, and the general tone of the market 
may well be considered as satisfactory. Pig iron as well as the 
different sorts of manufactured iron are rather brisk of sale; the 
employment of the steel works will further improve by some fair 
rail orders that are holding out. An order for forty locomotives 
for the Russian Government is under negotiation, two of the largest 
Austrian firms having sent their representatives to St. Petersburg 
to arrange matters. The Poldi-Hiitte has recently got an order 
for 30,000 gun barrels for the Royal Arms Factory at Turin. 

On the French iron market a quiet but rather satisfactory sort 
of business has been doing upon the week. Prices do not show 
any change that would be worth mentioning. The convention of 
blast-furnace works, known by the name of ‘‘ Comptoir de Longwy,” 
will be dissolved at the end of the present year. According to the 
Récnve Industrielle, the reorganisation of the above - named 
syndicate is likely to meet with difficulties, Owing to scarcity of 
water, the forges of Commentry have been compelled to suspend 
operations for a time, and about 1000 men have been dismissed. 

The reports coming in from Belgium state the business doing in 
the various branches of the iron industry to be a trifle more satis- 
factory of late. Prices are beginning to exhibit a tendency to 
firmness, owing—in some measure—to the decidedly improving 
demand that has recently been experienced on foreign account. 
For some time past the inquiry coming in from Russia has been 
uncommonly brisk, so that makers have, here and there, even 
ventured a slight advance in quotations. Of forty-two existing 
blast furnaces, twenty-four only are in blow, eighteen having been 
partly blown out or damped down; of the twenty-four blast 

urnaces, thirteen produce 1080 t. forge pig, three produce 210 t. 
foundry pig, while eight produce 650 t. basic. In August the total 
production amounted to 60,140 t., against 68,045 t. in August last 
year. During the eight months of the present year 465,600 t. of 
pig iron have been produced, against 498,020 t. in the preceding 
year. 
‘ Business this week in the iron and steel trade of the Rhenish- 
Westphalian district shows no alteration at present upon 
the state of things recorded in recent reports. Neither for pig 
nor for finished iron is sufficient demand coming forward, buyers 
maintaining the reserved position of previous weeks. Quietness 
still prevails in the iron ore trade, and prices are anything but 
firm. Nominally, M. 6°70 to 7 p.t. is quoted for spathose iron ore; 
roasted ditto, M. 10 p.t.; for inferior sorts, M. § to 9 p.t. free at 
minesisasked. Nassau red iron ore is quoted M. 9°10 p.t. free Dillen- 
burg. Luxemburg and Lorraine minette is in irregular request, 
prices varying between M. 2°40 to 2°60 and 3°20 p.t., according to 
quality. On the pigiron market the sluggishness of demand has not 
improved. Buyersare of opinion that before long they will be able 
to purchase at still lower quotations, and are, therefore, covering 
the most urgent requirements only, There is a very slight 
improvement Treg in the demand for spiegeleisen, which is 
being sold at M. 50 p.t. Forge pig is quiet, No. 1 being sold at M. 43 
to 44 p.t., while for No. 3 M. 40 to 41 p.t.isgiven. Siegerland forge 

jig is quoted M. 40 to 41 pt. hematite, M. 62 to 63 p.t.; foundry, 
No. 1, M. 62; No. 3, M. 53 p.t. Basic meets with a fair request at 
M. 42 to 43 p.t.; Bessemer, M. 48 p.t. Iron for making steel, 
Siegerland vem | is being quoted M. 40 to 41; Rhenish-West- 
phalian brands, M. 43 to 44 p.t. Luxemburg forge pig is at 
present quoted M. 40 to 41 p.t. at works for large lots ; concessions 
are most willingly agreed to. The works producing foundry pig, 
hematite, and Bessemer have separated from the Pig Iron Con- 
vention, and are going to form a syndicate among themselves. 

There is not much life stirring in the malleable iron trade, and 
the mills are, for the ter part, but indifferently occupied. 
Very few orders are coming in for bars as well as for hoops, while 
the girder trade is fairly active, owing to a number of small orders 
that have been coming in. The condition of prices has, unfortu- 
nately, not changed for the better. Little has been donc in plates 
upon the week ; sheets, on the other hand, are rather brisk of 
sale, and in the Rhenish- Westphalian district prices are firm, while 
in the Siegerland quotations for plates as well as for sheets again 
show a decreasing inclination. e Saxon State Railway Adminis- 
tration is reported to have ery | = out an order for 17,000 
to 18,000 t. rails, at the price of M. 122 p.t., free Zwickau. 

The following are the present list quotations, per ton at works:— 
Good merchant bars, M. 110; angles, M. 120; girders, M. 87°50 to 
M. 92°50; hoops, M. 125 to M. 130; billets in basic and Bessemer, 
M.85; heavy boiler-plates, M. 150; tank ditto, M. 140; steel 

lates, M. 140; tank ditto, M. 130; sheets, M. 140 to M. 145; 
Siegen thin sheets, M. 118 to M. 125; iron wire rods, common 
quality, M. 118; drawn wire in iron or steel, M. 120 to M. 125; 
wire nails, M. 125; rivets, M. 145 to M. 150; steel rails, M. 112 to 
M. 115; fish-plates, M. 87 to M. 110; steel sleepers, M. 106; com- 
plete sets of wheels and axles, M. 270 to M. 280; axles, M. 220; 
steel tires, M. 215 to M. 230; light section rails, M. 95 to M. 100. 

The total production of pig iron in Germany, including Luxem- 
burg, is reported to have been, during the month of August, 1893, 
407,095t., of which 125,182 t. were forge pig and spiegeleisen, 
82,437 t. Bessemer, 200,218 t. basic, and 49,258 t. foundry pig. 
Production in August, 1892, amounted to 401,163 t.; in July, 1893, 
it was 401,046t. From January Ist to August 3lst, 1893, 
3,135,679 t. were produced, against 3,191,183 t. for the correspond- 
ing period last year. 








Apmirat Sir A. C. F. Heneage, commander-in-chief at 
the Nore, paid an official visit to Chatham on Saturday, and, 
accompanied by Admiral Superintendent Morant and Captain Lo ; 
Charles Beresford, made a thorough inspection of the Howe, whic 
now shows no traces of her casualty on the rocks at Ferrol. So 
serious were the results of that accident, however, that a new 
double bottom had to be fitted — the whole length of bw 
vessel, together with the necessary longitudinal girders. . ike 
magazines, engine seating, boiler seating, and the vertical ulk- 
heads have also been thoroughly overhauled, and in many cases 
almost reconstructed, The Howe will be ready for sea in less than 
a month, 


Sept. 29, 18938. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 19th, 1893, 

INDUSTRIAL conditions have not improved much 
during the week, and the financial stringency con- 
tinues, though with less severity. Orders for the 
winter and spring are placed very slowly, but 
there is an inclination to take advantage of the 
present very low prices in all lines of trade and 
yroduction. If a removal of obstacles to normal 
Vinditions could be assured, there is no doubt 
but that a large and sudden expansion of business 
would result, Producing capacity in the States 
js equal to any probable demand ; but in many 
lines stocks have b 1e almost exhausted. The 
jron trade is an exception, where there are over 
00,000 tons of iron in stock, 600,000 tons being 
the average. Railroad traffic is increasing, and 
pank clearings show a gradual improvement. The 
wheat crop in the United States will be less than 
home consumption requirements. The revision of 
the tariff in progress in Washington is giving the 
manufacturing interests throughout the country 
muchconcern, Manufacturers are unwilling to re- 
sume full-handed, and are crowding down wages in 
many lines. The outlook is far from encouraging. 
The iron ore trade is in a more depressed condition 
than for years. Large bodies of ore have been 
stripped for quarrying, but there is no demand 
forit. The demand for fuel for manufacturing 
purposes has declined. In the Connellsville coke 
istrict 14,000 out of 17,000 coke ovens are idle, 











LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 27th inst., was launched 
the s.s. Ramses, built by Messrs. Wigham, 
Richardson, and Co, for the Deutsche Dampf- 
schifffahrt Gesellschaft Kosmos, of Hamburg. 
The Ramses is a finely-modelled steel screw 
steamer of 5000 tons burthen. She is 350ft. in 
length by 43ft. beam, and has well-finished 
accommodation for a limited number of first-class 
passengers and for emigrants, The engines and 
boilers are also being constructed by Messrs. 
Wigham, Richardson, and Co., under the super- 
intendence of Mr. Freund, assisted by Mr. 0. 
Peters, of Hamburg, and she will sail under the 
command of Captain J, T. Beelendorf. The 
Ramses is the first vessel built by Messrs. 
Wigham, Richardson, and Co. for foreign account 
which has been fitted with their well-known type 
of four-cranked balanced quadruple-expansion 
engines, which type has long been so successful 
in steamers owned in England. 

On Sunday the s.s. Appomattox, the first of 
three cattle boats which Messrs, Furness, Withy, 
and Co, have on order for the Chesapeake and 
Ohio Steamship Company, proceeded from the 
Hartlepools for the official steam trials, A con- 
siderable amount of interest has been taken in 
the construction of these ships, as they are 
somewhat different from the ordinary cargo boat 
usually launched from the Middleton ne ore 
being adapted for a high rate of speed, an ing 
fitted out in a most efficient manner for the 
North Atlantic cattle trade. The machinery has 
been constructed by Messrs. T, Richardson and 
Sons, of Hartlepool Engine Works, the engines 
being on the triple-expansion principle and of 
massive design, suitable for Atlantic trading. 
The cylinders are 28in., 44in., and 72in. diameter, 
with a stroke of 4ft., the high-pressure being 
fitted with a piston valve, and the intermediate 
and low-pressure with double-ported slides. A 
steam jacket is fitted to the high - pressure 
cylinder, which is also provided with a circulating 
receiver, arranged for drying the steam on its 
passage to the intermediate pressure engine. The 
drain from the high-pressure jacket is connected 
to Morison’s evaporator, so that not only is the 
jacket kept free from water without the slightest 
trouble to the engineers in charge, but the 
additional circulation of steam in the jacket 
greatly increases its efficiency, The crank shaft 
is of Messrs, T, Richardson and Sons’ well-known 
built type, in three interchangeable pieces, and is 
made of the highest class of ingot steel, con- 
siderably in excess of the requirements of the 
Board of Trade and Lloyd's. The cylinders are 
supported at the front by three heavy cast iron 
columns, each having a double base, so that the 
whole structure is unusually strong and well- 
suited to the requirements of the trade. The 
engine-room accessories are very complete, there 
being special duplex pumps and distillin 
apparatus for supplying the cattle with fres 
water, whilst the installation of electric light by 
Messrs, Clarke, Chapman, and Co., of New- 
castle, is very effective. Steam is supplied by 
two large double-ended boilers, arranged for 
a pressure of 1601b., and having twelve of 
Morison’s suspension furnaces, he furnaces 
are fitted with Geddes's protector fire-doors. 
Another feature in connection with the boilers 
is Morison’s circulating feed-heater apparatus, 
but one productive of valuable results. The 
entire machinery has been constructed under the 
personal superintendence of Mr. G. McFarlane, 
the consulting engineer of the company, and at 
the trial the various details were worked under 
his inspection, and were to his entire approval. 

@ engines were in charge of Mr. Robinson, the 
outside manager for the firm, Mr. D. B. Morison, 
the general manager, being also present. After 
the adjustment of compasses, a trial of four hours 
was made under the direction of Captain Manley, 
the marine superintendent of the company, and a 
speed of 134 knots obtained, which was con- 
sidered very satisfactory. Mr. Withy and Mr. 
Sivewright represented the builders, and they are 
to be congratulated on having completed one of 
the finest boats ever built in the Hartlepools, 

_ On Thursday week the Pacific Steam Navigation 
Company’s steamer Liguria went down the 
Mersey on her official trial trip. She has been 
lately la ing up in the Foe Dock, where 
Messrs. David Rollo and Sons have converted the 
engines, and fitted her with new boilers, The 
cylinders have been replaced by three new ones 
onthe triple-expansion artangement, andare 33in., 
54in., and 88in. diameter respectively, the stroke 
remaining as before, 60in. ach cylinder is 
fitted with a hard cast iron liner, which also forms 
the Jackets, The covers and bottoms of the 
cylinders are also jacketed, the supply steam 








being regulated by reducing valve, Auld’s make, 
The drains from jackets pass into tanks regulated 
to show the water used. This arrangement is 
also fitted to the main steam at high-pressure 
casing, also to the medium-pressure and low- 
pressure casings, the condensed water being led 
direct to the feed tank, the supply from which 
is controlled by Weir's float arrangement. 
The pistons are of cast steel, and are fitted with 
compensating ring, carrying volute springs acting 
against the packing rings. Three new piston- 
rods of mild steel have been fitted, the medium- 
pressure and low-pressure having tail rods. The 
whole of the valve gearing has been removed, and 
an entirely new set of gearing has been fitted. 
The new gear is of much heavier design than the 
old, and is fitted with very large wearing sur- 
faces. The gear is the ordina “Fouble excentric 
double bar-link arrangement. It acts on the valve 
spindles direct in the case of the high-pressure 
piston valve, The double piston valve in medium- 
—— cylinder is connected by strong cross- 
eads working in large guides. The low-pressure 
valve, which is a Thom’s patent slide, is placed at 
the back of the engines, and actuated through a 
cast steel lever, The reversing of the engines is 
performed by a powerful steam and hydraulic 
starting-engine, made by Messrs. Allen and Co., 
of London. The after half of the main con- 
denser, together with its air and circulating 
‘ese 6 has been replaced by new, the thrust 
lock and shaft being also new. The shoes, which 
are of cast steel, are hollow, water for cooling 
purposes circulating through them. The sides 
of the block are double, and water is passed 
through these spaces also, All the shaftin 
has been overhauled, the crank shaft lifted, an 
Stone’s navy bronze fitted in all bearings, A 
new propeller, having four blades of manganese 
bronze, has been fitted. The main feed pumps 
have been replaced with new of suitable size and 
design, the pumps and chests being of best gun- 
metal. These are worked from the main engines, 
but two very powerful auxiliary feed donkey 
pumps of Messrs, G. and J. Weir’s make are also 
fitted for boiler-feeding by these pumps direct to 
the boilers, or through a Hocking’s live steam feed 
heater. The powerful ballast pump, which is of 
brass, the new pump for the donkey boiler, and 
the large evaporator are all made by Messrs. Weir. 
The pumps, heater, evaporator, auxiliary con- 
denser, and tanks are all placed in the passage, 
through the bunker, between engine and boiler 
rooms, The main boilers, which are fully 
up to the Board of Trade requirements for 
a working pressure of 1801b., are four in number, 
and are built of steel manufactured by the Steel 
Company of Scotland, the boilers being 14ft. 6in. 
diameter by 17ft. long, double-ended, having 
twenty-four Fox’s patent corrugated furnaces. The 
whole of the floors, frames, and reverse bars were 
gutted out of the boiler space, and a double- 
bottom ballast tank for fresh water, built in 
in four compartments, having a bilge well at each 
end. Each compartment is fitted with the usual 
sounding, filling, air and signal pipes. The fire 
pumps are from Messrs. Rollo, the contractors’ 
own patterns, the pumps and chests vdeing of 
gun-metal. The Liguria left the Morpeth Dock 
at seven a.m., and proceeded down the river, 
After adjusting com , she made the run 
from the Barr Lightstip to the Skerries and back, 
the engines running seventy-two revolutions, and 
giving 4564 average indicated horse-power. The 
run was, we are informed, highly satisfactory, the 
average speed of the steamer being 16} knots, 








THE POPULATION OF THE UNITED 
STATES, 


A RECENTLY —_— synopsis of the Eleventh 
Census of the United States shows the extent of 
the increase in population since 1880, and also by 
decades since 1/90, Starting with a total popula- 
tion of 3,929,214 in the year last named, the 
decade increase is steady up to 1860, when they 
had a ulation of 31,443,321, and an increase 
of 8,241 445 in the preceding decade. The next 
decade, including the period of the Civil War, 
indicates a a off in the gain of over one 
million, the recorded gain being 7,125,050 for the 
ten years between 1860 and 1870. Between 1870 
and 1880 they gained 11,597,412 in population, and 
in the next ten years, up to 1890, the gain was 
11,466,467, — a total population in that 
year of 62,622,250, The Superintendent of the 
Census —- the seeming fact that the relative 
gain was less in the last decade than in the one 
preceding it, by the statement that there was an 
incomplete and defective enumeration in the 
Southern States in 1870, and that the record for 
that year is not to be relied upon, 

In the last decade eleven States show an in- 
crease in population of over 400,000 each; and 
Pennsylvania and New York gained 975,123 and 
914,982 respectively. Illinois comes next with 
748,840; and then Texas, 643,774; Nebraska, 
606,508 ; Minnesota, 521,052; Missouri, 510,340; 
Ohio, 474,250; and finally, in the order named, 
Michigan, Massachusetts, and Kansas, with gains 
— 431,000 upward to the figures given for 

io. 

These figures prove that there is still much 
vitality in the Eastern States, so often quoted as 
having come to a standstill or as losing in popula- 
tion. Where this increase comes from is shown 
in the tendency to centre in the larger cities, as 
exhibited in the fact that ten cities indicate in the 
decade an increase of over 100,000 each in popu- 
lation, and of these New York and Chicago head 


the list. This list is as follows :— 
sn 3 Pop. Gain. 
New York .. .. .. 1,515,801 .... 809,002 
Chicago... 1,090,850 . 596,665 
Philadelphia .. 1,046,964 199,794 


Brooklyn .. .. 
WE TOU ke ce. cs 
Baltimore .. .. .. 484, 
Cleveland .. .. .. 





| ie 5 100,530 
Minneapolis + eo 164,738 117,851 
: 3 452 2... 100,934 


In justice to Boston, Pittsburg, and Kansas 
City, it should be said that there has been in 
each case an increase entitling them to entry in 
the above list. But this increase is in large 
suburban centres not counted as of these 
cities. St. Paul, Detroit, Milwaukee, and Denver 
also follow closely, 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Official Journal of 


Application for Letters Patent. 


*,* When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


13th September, 1893. 


17,222. Bass Fiute, J. C. A. Moritz, London. 
17,223, Giass and other Borries, H. W. A. T. Fried- 
richs, London. 
17,224. Borters, H. A. House, sen., H. A. House, jun., 
and R. R. Symon, London. 
17,225. InpicaTING INcREMENTS, &c., D. J. Morgan, 
London. ‘ 
—_— ConsTRUCTING TUBULAR CoILs, G. Lawrence, 
mdon. 
17,227. Pianes, L. J. Forsberg, London. 
17 = Rouuers of Winpow Buiinps, F. W. Maishman, 
ndon. 
17,229. Ketries, C. Anckorn, London. 
17,230. Bavance, C. J. Williams and E. R. Welch, 
London. 
17,231. Mitkinc Macuines, R. Withell, London. 
17,232. SurcicaL INstRUMENT Baca, W. C. Longmate, 
South Hounslow. 
17,233. Printinc Press for Brock Impressions, C. 
Shapiro, London. 
ag oe Evectric Circuit Switcues, A. A. Goldston, 
ndon. 
17,235. Minerat Manure, G. F. Redfern.—(J. Hensel 
and F, Spiethoff, Germany.) 
17,236. Boot Trees, G. H. Stephens, London. 
17,237. Stockines, M. C. Hobart, London. 
17,238. Connectinc Lapies’ Skirts and Bopices, J. 
Bird, London. 
17,239. Door Fastentnec Devices, W. P. Bonwick and 
J. H. Stonehouse, London. 
17,240. Construction of Tip Wacons, R. Hudson, 
London. 
17,241. Securinc Winpow SasH Frames, T. Durrans, 


17,242. Hanp Seep-sowinG Macuine, C. O. Garman, 
London. 
17,243. RecerTacLe for Grow1nG PuLants, C. Hoffman, 


17,244. Case for Transportinc Ecos, J. H. Bowley, 
ndon. 

17,245. Distripution of Ink and Gum, E. J. Dodd, 
mdon. 


14th September, 1893. 


17,246. FoG SiGNaLLinc on Rattways, J. Clements, 
Staines. 

17,247. Gas SotperinG Toot, A. E. and H. Cotton, 
Nottingham. 

17,248. ReparrRER for PNeumatic Tires, G. A. Breeze, 
Lincoln. 

17,249. SLEEVE Links, 8. H. North, Twickenham. 

17,250. Rorary Cuurns, A. McMullan, Belfast. 

17,251. Moustacné Prorector, W. Garrick, Monk- 
wearmouth. 

17,252. Fire Screen for Domestic Use, R. W. Boyd, 


n. 

17,253. HeaTinc of Raitway Carriaces, J. Higgins, 
Dublin. 

17,254. InpicaTING IcEBERGs, G. C. Douglas.—(F. A. 

Russell, Canada.) 

17,255. SappLes, J. Bonimaun, Glasgow. 

17,256. Lapies’ Binper and Corset Bett, C. P. 
Mitchell, Bradford. 

17,257. HARDENING Wire, J. H. Roberts and J. Cooper, 
Bradford. 


17,258. ELevatep Sincte Line Ropeways, T. Hodg- 
kinson, Staffordshire. 

17,259. Looms, E. Hollingworth.—(H. Gaunt and S&. 
Wild, United States.) 

17,260. Pipe Cvieaners, J. Hall and J. Mitchell, 
Sheffield. 

17,261. Tcrts, E. Goldschmidt.—({ Mesers, Kirschner, 
Katz, and Co., Germany.) 

17,262. Taps and Cocks, E. Partington and 8. Bamforth, 
Manchester. 

17,263. Drepcinc Fiour, J. F. Earnshaw and W. H. 
Whiteley, Halifax. 

17,264, CycLE ADsusTMENTS, A. T. Austin, Birmingham. 

17,265. Heatinc Apparatus, A. Denny, W. Scott, and 
J. Smellie, Glasgow. 

17,266. VELOCIPEDE Brakes, W. Calcott and J. Calcott, 
Leicester. 

17,267. Bepsteap Terminat Mounts, G. Moore, jun., 
Birmingham. 

17,268. DesiccateD Hop Fopper, &c., J. J. Adkins, 


London. 
17,269. AsH Pans, J. L. Dillon and A. L. Henning, 
Birmingham. 


17,270. Hanp Tray or Walter, R. B. Baugh, Bir- 
mingham. 

17,271. Wacons, J. Jarvis, Liverp2ol. 

17,272. Puant Evevatine Stanp, B. G. Rowntree, 
Stockton-on-Tees. 

17,273. Bett Fasteners, F. Redd y, Manchest 

17,274. Row1ne Boats, J. J. Meagher, Dublin. 

17,275. Yeast Manvuracture, W. 5. Squire, London. 

17,276. Weavixe Looms, J. Cowburn and C. Peck, 
Manchester. 

17,277. Doustinc Yarns, J. Cowburn and C. Peck, 
Manchester. 

17,278. Mar-cart SHart Fastener, B. Poole, Bir- 
mingham. 

17,279. Ketrie, J. Lambert, Middlesbrough. 

17,280. MANURE DistRisuTING APPARATUS, H.A. Eckley, 
Hereford. 

17,281. AtracHine BituiarpD CveE Tips, G. F. Lee, 
Matlock. 

17,282. Stor Motions of Looms, J. Melvin and T. 
Buchan, Glasgow. 

17,283. Winvow Sasues, J. Cochrane, jun., Glasgow. 

17,284. Air VaLves, F. I. Gibbs and W. Wright, Bir- 
mingham, 

17,285. Drivine Cuarys, W. B. Teale, Birmingham. 

17,286. Lamp Sarety ExtincuisuHer, R. C, 8. Jarman, 
Plymouth. 

17,287. Suip’s Rupper and Gearine, T. M. Houghton, 
London. 

“~~ _—, Cuurns, R. E. Evenden, Liver- 





poool. 
17,289. PREPAYMENT Gas MeTERs, W. Cowan, Glasgow. 
17,290. Looms, J. Topp, T. E. Gooden, and J. Collier, 


Bolton. 

17,291. Rusper Boot Sores and HEE xs, G. H. Wood, 
London. 

17,292. Raitway Veuicte Coup.ine, J. B. Hughes, 
London. 

17,298. TacKLE or Putitey Biocks, H. C. Johnson, 
London. 

7. Rupser Boots and Suoes, E. Kissinger, 


ndon. 

17,205. Water Heatinc Apparatus, H. J. T. Piercy, 
ndon. 

17,206. Fixinc Grass, G. Gray and C. Batstone, 


on. 

. Water Motor, J. E. Thompson and E. J. 
Nevard, Brighton. 

17,298. CANDLE-MOULDING Macuine, H. G. Whibley 
and A. R. Cowles, London. 

17,299. Screw PROPELLER for VESSELS, J. Bradshaw, 
London. 

17,300. Woop-curTinc Macuinery, A. Fraser, London. 

17,301. Lapies’ Ripine Hasirs, J. Busvine, London. 

17,302, Soar Tasiets, A. C. C, Codd and A. F. B. 
Gomess, London. 

17,303. ‘Spoon-Bair” for FisHino, J. Stewart, London. 

17,304. Smoke Consumers, R. A. Smith and D. Marsh, 
London. 

17,305. Spootinc Macuinery, A. G. Brookes.—(J. W. 
Foster, United States.) 

17,306. Grass ComBinaTION GaRvEN Arca, H. Glass, 
Hanwell. 





17,307. Improvep Rims of Wueexs, E. Warwick, Bir- 
mingham. 

17,308. SigNaLuinc Apparatus, C. Sergel.—(/. MaAl- 
mann and C. Wraa, Germany. 

17,309. Recoverinc Grease from Sups, A. J. Inston, 
London. 

17,810. Recervine ELectric CurRENTs, Siemens Bros. 
and Co., Limited.—( Messrs. Siemens and Halske, Ger- 


many.) 

17,311. Furnace Grates, &c., M. F. M. Mulready, 
London. 

17,312. Ratcner and Pawt Device, R. Schultz, 


ndon. 

17,313. Botrte Storrerinc Device, M. Lachman, 
London. 

17,314. Improvep WaTeR Meters, A. E. Dobbs, 


London. 
17,315. Furnace Bars, &c., C. J. L. Hancock, 
London. 
17,316. CLover’s INHALER, E. C. Ryall, London. 
17,317. Scientiyic Apparatus, A. Inman and G. 
Bayliss, Birmingham. 
17,318. Braces for T: 
17,319. 


Iding, London 


G. Graham, 
ndon. 
_ Improved Boots and SHogs, H. Rosenblatt, 


mdon. 

17,321. ExpLosive Compounps, A. V. Newton.—(A. 
Nobel, France.) 

17,322. ArtiriciaL Stone, A. McLean and C. W. 

nm, London. 

17,328. Ticker Puncues or Perrorators, G. R. 
Stokes, London. 

17,824. Penpants for BLinp PuLL-corps, W. R. Cobay 
and H. J. Dowler, London. 

17,325. Putieys, J. R. Thame and R. W. James, 


London. 
17,326. Boat Lowerine, &c., Gear, A. McKinlay, 





R. H 
Coin-FREED APppPaRATus, R. 


ndon. 
a el Driers for Cocoa Grains, J. G. Elizondo, 
ndon. 

17,328. AvIARIES, Binp Cacgs, and the like, A. Bairstow, 
Bradford. 

17,329. Improvep Wueev Skates, J. G. A. Kitchen, 
London. 

17,330. Hotpers for INcanpescent Lamps, J. W. 
Edmundson and F. G. Satchwell, London. 

17,331. Propuction of Wire Leap, A. M. C. Mary, 
Londor. 

15th September, 1893. 

17,332. UniversaL Borrte Opener, B. Martin, 
London. 

17,333. Crorppinc TextTILe Fasrics, F. J. Hibberd, 
Dundee. 

17,334. Pens and Pexynoipers, W. Smart, Birming- 
ham. 

17,335. PuriricaTion of Water, F. P. Candy, London. 

17,336. VELocIPEDE, R. Potter, Bristol. 


17,337. Toy, B. Kattengell —(Messrs. Heller aid 
Schindler, Bohemia. 

17,338. Preparinc Mcp for Manure, 8. Wyatt, 
Bristol. 

17,339. AuTomaTIC WaTER-TIGHT Doors, A. Brown, 


Dumbartonshire. 

17,340. Games, T. Wickham and H. Marshall, Bir- 
mingham. 

17,341. ALTERNATE-CURRENT Dynamos, G. Kapp, Man- 
chester. 

17,342. Improvep F.iusHine Cisrerns, J. Mather, 
Preston. 

17,348. ‘“*Gogasity” A1HLETIC SHog3s, W. J. Goring 
and W. Beasley, London. 

17,344. Batu Taps, J. Mather, Preston. 

17,345. Lapper for Gas Hoipers, W. Gadd, Man- 
chester. 

17,346. HoLpers for Matcues, Coins, &c., C. F. Veit, 


17,347. PREPARATION of FLAx, JuTE, &c., J. Barbour, 
Halifax. ; 
17,348. Street SurFace Boxes, H. W. Bowden and W. 

Boby, London. 
17,349. Automatic DELIVERY Macuine, W.G. Newman, 


ndon. 
17,350. _— or SappLeE for Coats, &c., B. Scott, 
wich. 
17,351. Umbprecias and Sunswapes, A. Hill, Man- 
chester. 
17,352. ELectricaLLy ConTROLLED Arc Lamps, F. T. . 
Schmidt, Bradford. 
—, Improvep Gor CLEEK C.UvB, F. P. Cochrane, 
t 


17,354. The Srupent’s Frienp for CoLuece, &c., W. 
Redfern, Dublin. 

17,355. Cork Seater, J. G. Crichton, Edinburgh. 

17,356. Doors for Veuticies, &c., J. and H. Boardall, 
Halifax. 

17,357. Stoves, J. Hinks and J. Hinks and Son, Ld., 
Birmingham. 

17,358. ConvertING RecTILINEAR Motion into Rotary, 
A. P. D. Leval, Manchester. 

17,359. SELvVEDGE WeavING ApPaRATus, W. Simpson 
and the Duplex Weaving Appliance Company, Ld., 
Manchester. 

17,360. Prrcu, Bett, and like Cuains, G. Stevenson, 


asgow. 
17,361. Connectine Corps, F. G. Hearse and E. White, 

London. 
17,362. TeacHING GARMENT MAKING, P. H. Davy, 


ndon. 

17,363. Securinc Braces to Trousers, H. H. Barry, 
London. 

17,364. VENTILATING Apparatus, E. T. Hughes.— 
(W. R. Macdonald, United States.) 

17,365. Cap for Watcn Movements, A. Henchoz- 
Arnold and F. Henchoz-Huguenin, London. 

17,366. Torpepogs, A. J. Boult.—(H. Leineweber and 
A. J. Aubert, United States.) 

17,367. Lockinae Rartway Carriace Doors, W. A. 
Sharp, Liverpool. 

17,368. Hotper for Stroprinc Razors, C. A. Nash. 
—(C. D. Viehoth, United States.) 

17,369. Foot Covertnos, W. P. Thompson.—(Grosch 
and Wenz, Germany.) 

17,370. CANDLESTICKs or HuLpERs, T. 8S. Ingham, Man- 
chester. 

17,371. VELociPEDEs, A. Gower, London. 

17,372. MAGNETO-ELECTRIC Motors, H. and E. L. A. 
Liideke, A. J. Thorman, E. de Bunsen, and E. M. 
Hore, London. 

17,373. _Improvep Locks and Latcues, H. B. Murdoch, 
London. 

17,374. Pencit Suarrener, G. H. Jones, London. 

17,375. Macic Metat Restorer, W. Law, London. 

17,376. SurcicaL Wounp Hooks, A. W. and H. V. 

wn, London. 

17,377. Brake for Rattway Venicxes, C. H. Grambs, 


London. 

17,378. CRaDLEs, J. W. McCurdy and B. Thurogood, 
London. 

17,379. Macuine for SHarpeninG Discs, H. Casey, 

ndon, 

17,380. EvaporaTine Liquips, C. E. Miles, London. 

17,381. Costumes for Stace Purposes, A. Cattani, 
London. 

17,382. Tospacco Pipgs, J. C. Hall, London. 

17,383. Book Sirpes for OrFicE MANTEL-SHELVES, R. A. 
Kennedy, London. 

17,384. Construction of Dry Docks, M. Moeser and 
R. Erpel, London. 

17,385. Rattway Key, A. J. Turner, London. 

17,886. ExpLosive Compounps, A. V. Newton.—(4. 
Nobel, France.) 

17,887. CiGARETTE Tips, H. Goldenfarb, London. 

17,388. SHow Carp or TaBLet, R. Cross, London. 

17,389. FisH-HooK DiscorGER, E. Beaven, London. 

17,390. Carn Mover or Starter, P. H. Jacobus, 
London. 

17,391. PackiNG-casEs, J. Allcock, London. 

17,392. Crown for Sun Bonnets, B. L. Barber, London. 

17,393. GARMENTS for INvatips, E. E. L. Lakin, 


London. 
7. Fencino Toots, G. W. Burns and T. G. Puckett, 
ndon. 
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17,395. Sxixninc SLAUGHTERED ANIMALS, M. Cohen, 
London. 

17,395. Funnets, J. Fletcher, London. 

17,397. Support of a Licut for Reapine, J. R. Hughes, 

London. 

7,398. Fancy Decoration, A. M. Brown, London. 





17,399. PuLttey Biocks, A. Bolzani, London. 

17,409. Srups and Sourrarrges, A. Pick and M. Fleisch- 
ner, London. 

17,401. DispLayinc ADVERTISEMENTs, W. 
(Faure and Co , Seritzrland.) 

17,402. Fotprnc Boat, C. M. Douglas, London. 

11,403. TrituRATING and Emutsiryinc Macuine, W. B. 
Cowan, Canada. 


R. Lake.— 


16th September, 1893. 


17,404. Freezine Cream, J. Feaver, London. 
17,495. Yarn Dovsirye, G. H. Smith and B. Cooper, 
Manchester. 
17,406. Yeast, J. Bruce, Belfast 
17,407. Tires, L. le Brocquy, Dublin. 
17,408. Measurine Liquips, J. Knight, Dundee. 
17,409. Britrarp Tastes, M. Sutherland, Oban. 
17,410. Borter Teuses, W. Hudson. —(J. Shotton, 
Ottoman Empire.) 
17,411. Decoratine Watts, W. S. Morton, Glasgow. 
17,412. Steam Traps, C. Fraser, Glasgow. 
17,413. WHEELS of the Rotter Type, P. Anderson, 
Stockton-on-Tees. 
17,414. Warer-proor Paper, F. Crosland and J. W. 
Massey, Manchester. 
17,415. Brackets for PortrerReE Rop, R. and H. F. 
Phillips, Birmingham. 
17,416. Harr-prns, L. L. Gouzh, Birmingham. 
17,417. Frre-escapes, J. Kennedy, Bradford. 
17,418. Natt Trimmer, F. L. Philp, Bath. 
17,419. Drum Winpinc MacHINerRy, W. 
Huddersfield. 
17,420. Lerrer-Box, S. Sykes, Halifax. . 
17,421. Extrncuisuers for Lamps, T. Flood and J. 
Perkins, Manchester. 
17,422. Overcoats. J. W. Nettleton, Manchester. 
17,423. CRank Setrer for Cycies, A. A. and F. W. 
Burton, London. 
17,424. Games, T. Wickham and H. Marshall, Bir- 
mingham. 
17,425. Pocket Knives, J. Wilson and R. Farmer, 
Leeds. 
17,426. Protector for Trres, A. H. and J. Wormald, 
Manchester. 
17,427. Brarine Parts of Cycies, J. R. Chambers, 
Birmingham. 
17,428. Mountinc Crcve Lamps, J. Parker, T. Sanders, 
aad S. Armstrong, Birmingham. 
17,429. Stace ILivsions, C. Morritt and J. Winson, 
London. 
17,430. Muces and Twivers, R. Wood.—(4. H. Bell- 
ringer, Holland.) 
17,431. Friction Drivinc Gear, H. H. Leigh.—(F. 
and A. Francois, France.) 
17,432. Braces or Suspenpers, H. H. Leigh.—(G. 
Grund, Germany.) 
17,433. SupporTinc CoUNTERSHAFTING, W. E. Kerslake, 
Liverpool. 
17,434. DistnrectiInc WaTER-cLOsET Basins, A. Hen- 
derson, Glasgow. 
17,435. Bocres, A. Pollock, Glasgow. 
17,43%. Workixe Burter, R. Davidson, Glasgow. 
17,437. Smooruinc Gass, A. D. Brogan and A. M. 
Malloch, Glasgow. 
17,438. SmootHixe Grass, A. D. Brogan and A. M. 
Malloch, Glasgow. 
17,439. Rotitsc Grass, A. D. Brogan and A. M. 
Malloch, Glasgow. 
17,440. Prano and Orcan, G. Schuhlein and T. Lederle, 
Loncon. 
17,441. Or. Buryers, H. Robinson, Manchester. 
17,442. Inxstanp, E. H. Mason, Stroud. 
17,443. Macazine Rir.e, T. McConnell, Birmingham. 
17,444. Boots and Snogs, W. Shelcock, Birmingham. 
7,445. Pree Conpurts for ELecrric Mains, W. H. 
Scott, Norwich. 
17,446. WaTER-cLosets, C. Horton, Birmingham. 
17,447. SupMARINE Mine and SENTINEL, W. M. Huskis- 
son, London. 
Bets, 8. Turner, Manchester. 
17,449. Trres, I. W. Boothroyd, London. 
17,450. Toy, F. Giles, London. 
451. Dritt or Bortnc Brace, A. Walder, London. 
17,452. Steam Excines, H. Davey, London. 
17,453. Steam Enoines, H. Davey, London. 
17,454. Vatve for Tires, C. Courtney, London. 
17,455. Servants’ Caps, A. Brooks, London. 
17,456. Bevts and Corsets, J. Harris, Manchester. 
17,457. GoveRNinG Motion of MuLes, M. Musgrave 
and 8. Taylor, London. 
17,458. Latrice Peas for Dopsres, J. Ward and J. O. 
Paynter, London. 
17,459. DeELivertnc Corns, H. M. Field, Birmingham. 
17,460. Locxinc Bearinos of Cyc.es, G. P. Mills, 
London. 
17,461. Wixpow Butnps, A. W. Pyke, London. 


Whiteley, 


17,462. Bortnc Hotes in Brush Buiocks, A. J. Boult. | 17 


—(Streubel Bros., Germany.) 

17,463. Percussion Borers, W. P. Thompson.—(C. 
Bornet, France.) 

17,464. Tires, I. MacWilliam Bourke, London. 

—— oni F.J. Vergara.—(B. L. de Lassaletta, 
pain. 

17,466. TreatMENT of Zinc, W. Wright and J. B. 
Hamond, London. 

17,467. Toy, G. Nayler, London. 

17,468. Puzzve, C. F. Veit, London. 

17,469. Wasxixc Stick, A. Good, London. 

17,470. ADHEsION Boarp, E. W. Taylor, London. 

17,471. Frre-sars, F. E. Baron, London. 

17,472. CoLovrtnc Martrers, B. Willcock. — (7h¢ 
Balische Anilin and Soda Fabrik, Germany.) 

17,4.3. Steam Generators, J. W. Davis, London. 

17,474. VeLocrrepes, D. J. Millington, London. 

17,475. BicycLe Prope.yers, F. Ffolliott, Kent. 

17,476. IRoninG Macutyes, W. L. Wise.—(E. L. Collon, 
France.) 

17,477. Treatinc Rupser, J. Anderson, jun., Man- 
chester. 

17,478. Tires, E. O. Zimmermann, Berlin. 

17,479. Screw Prope vers, F. Bachertz, Berlin. 

17,480. Fo_p1xc-vp Litrer, M. J. Nehemias, Berlin. 

17,481. Dress Fasteners, R. Schaefer, Berlin. 

17,482. Sounpinc Posts for STRINGED INSTRUMENTS, 
G. M. Hirschmann, Berlin. 

17,483. Compasses, F. Nitschmann, Berlin. 

17,484. Water Pipe, 0. Chielamann, Berlin. 

17,485. Sroves, W. Kunert, Berlin. 

17,486. THawinc Apparatus, P. Knaps, Berlin. 

17,487. Boivers, A. Tatzelt and A. Schéche, Berlin. 

17,488. Frre-EXTINGUISHER, O. A. Stempel, London. 

17,489. STRINGED INSTRUMENTS, J. Vivier, Londor. 

17,490. Breech Mecnanism for OrpNance, 8. 
Dardier and C. G. Mellstrém, London. 

17,491. Merav Articces, J. 8. Williams, London. 

as 2 nel Wueets for VELocipepes, J. 8. Williams, 
zondon, 

17,493. THERMO-ELECTRIC Batteries, J. B. C. Dion, 
London. 

17,494. Water GauGes, H. Scholz, London. 

17,495. Makinc Grass Borties, P. B. W. Kershaw, 
London. 

17,49 a MakinG Giass Borties, P. B. W. Kershaw, 
London. 

17.497. Giass Biowrns, P. B. W. Kershaw and B. L. 
Tottenham, London 

17,498. Morors Driven by Expvosive Force, P. B. W. 
Kershaw and B. L. Tottenham, London. 

17,499. HorsesHoes, M. E. Poupard, London. 

17,509. Recor, Apparatus for Sprinc Doors, J. Robin- 
son,” London. 
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17,501. ALarum Ciocks, &c., W. Fielder, London. 
17,502. Sup Propecrers, W. B. Maxfield.—(J. H. 
Abbes, Germany.) 














17,5038. Meta. Tuses, G. Nossiter and W. B. Hawkes, 
Birmingham, 
17,504. CLorH Provers, D. Whittle, Cheshire. 
17,505. Toy, J. Salzman, Staffordshire. 
17,506. Currs for SLeeves of Sarrts, W. M. Andrews, 
Glasgow. 
17,507. Warpine Mitts, W. Whiteley, Huddersfield. 
17,508. SHARPENING KNives, &c., M. M. Hartog, Bir- 
mingham. 
— Frre-crates, J. R. Crosthwaite, Stockton-on- 
ees, 
17,510. Suprorts for TeEmpoRARY PLatroras, T. Batty, 
Bradford. 
17,511. Pennoipers, B. J. Young, Sheffield. 
17,512. Ain Tires for Cycies, C. Jackson, Stoke-on- 
rent. 
17,513. Borter Furnaces, D. Whitehead and A. H. C. 
Gibson, Birmingham. 
17,514. Prorectinc TimBerR Structures, W. Smith, 
Aberdeen. 
17,515. Securrne Watcues, C. Millington, Newcastle- 
on-Tyne. 
17,516. Saackie for Beams of Sca.es, T Cheshire, 
Liverpool. 
17,517. Horstrinc Apparatus, D. Thomas, Llanishen, 
near Cardiff. 
— Pitre Covupiines, C. Campbell, Newcastle-on- 
Tyne. 
17,519. ANTI-RECOIL SPRING GUN-BUFFER, B, Leighton, 
Cirencester. 
17,520. Maxine Yeast, W. S. Squire, London. 
17,521. Evecrric Licutine, J. Jackson and W. Dixon, 
Glasgow. 
2. RANGE-FINDER, 8S. Buckle, Gibraltar. 
7,523. Cutting Wire, E. Leadbeater and G. 
Sheffield. 
17,524. ADVERTISING on CoNFECTIONERY, W. A. Lawton, 
London. 
17,525. Frre-LIGHTER, M. A. Pickford, Exmouth. 
17,526. Fac-sim1Le TeLecrapay, R. J. Crowley and 
. W. C. Cox, Queenstown. 
17,527. Construction of VENETIAN BuINbs, G.W. Johns, 
London. 
17,528. Musicat InstruMEnNTs, F. A. Richter, London. 
17,529. CoLLecTING and REGISTERING Fares, J. Evans, 
London. 
17,530. Apparatus for Ratsinc WaTER, C. E. Kirmsse, 
Londo 








Elliott, 


17,531. BorLer Covers, S. Diplock, Bristol. 

17,532. PorRTABLE TURKISH Batu, J. Wynne, London. 

17,533. Pins, 8S. W. Pedley, London. 

17,534. SusPENDERS for Stocxines, L. W. Shedden, 
London. 

17,535. Lamp ExtincuisHer, W. H. Williams and J. F. 
Hyde, London. 

17,536. ADVERTISING, B. H. Halstead, L. Kershaw, and 
H. R. Hall, London. 

17,5387. AcTUaTING Surps’ BULKHEAD Doors, W. Lock- 
wood, London. 

17,538. SypHoN FLusHING CisTerRNs, J. D. Moller, 
London. 

17,539. MakInc Perrumery, J. C. W. F. Tiemann, 
London. 

17,540. Convertinc Compounps of the CirraL SERIES 
into lsomers, J. C. W. F. Tiemann, London. 

17,541. MeraL Piates, Stass, SHEETS, &c., A. Rodig, 
London. 

17,542. Propuction of OxY-aNTHRA-QUINONE, O. Imray. 
HAThe Farbirerke vcormals Meister, Lucius, and 
Briining, Ge: many.) 

17,543. CoLourinc Matter, O. Imray.—(The Farloerke 
vormals Meister, Lucius, and Briining, Germany ) 

17,544. DyermsG Woot, O. Imray. —(The Farlrerk: 
cormals Meister, Lucius, and Briining, Germany.) 

17,545. BUTTER-MAKING APPARATUS, W. Begrie, 
London. 

17,546. P1aNorortes, J. L. Courtice, London. 

7,547. Fue. Economisers, J. G. Calvert, London. 
17,548. Steam Enoines, W. M. Alexander, London. 
17,549. Printinc Macuinery, 8. L. Parker, London. 

f ORNAMENTING Woopen Susstances, W. M. 
Taylor, London. 

17,551. Cootinc Water, E. Sée, London. 

17,552. CycLometer, G. E. Dell, London. 

17,553. GraTeR for CuLinary Purposgs, J. Davidson, 
London. 

17,554. Horse Cottars, J. D. Pigott, London. 

17,555. Hats, J. H. Latham, London. 

17,556. Pockets, A. J. Boult.—(7. L. de Bruyn-Segers, 
Holland.) 

17,557. Evectric Meters, E. Commelin, Liverpool. 

oe Tuy Partition Wats, T. Lehmann, 

ndon. 

17,559. Boot Hegts, W. W. Phillips, Liverpool. 

17,560. Protectors for Gas Burners, A. Round, 
London. 

17,561. Rotary Fans for Mines, &c., T. Johnson, Liver- 





pool. 
17,562. Coverinc Svupstances, J. Walker and H. 

Carver, Manchester. 

17,563. Heatinc Stoves, A. J. Boult.—(G. Dubuisson, 
Belyium.) 

7,564. ELectric AccumuLatTors, A. Koch, London. 
,565. SEPARATING Fats, M. Ekenberg, London. 
17,566. Propucinc Fat Emutsion, M. Ekenberg, 

London. 

17,567. PRopucING PRESERVING AGENT, M. Ekenberg, 
London. 
17,568. Appyratus for AERATING Ligquips, W. W. Fyfe, 
mdon. 
17,569. DupLex CycLe Gear, F. 
Littler, Essex. 









Yates and H. W. 


| 17,570. Ear Protectors, C. Jung, London. 
| 17,571. Toy, J. M. Landon, London. 


ao 


17,572. BETA - METHYLEURHODINE, B. Willcox.—(Th« 
Badische Anilin and Soda Fabrik, Germany.) 

17,573. Manuracture of Fire Licuters, J. 
London. 

17,574. Stipe Vatves, A. Horne and J. B. Furneaux, 


Stark, 


mdon. 
17,575. FLuTep CARDBOARD for Pack1Na, J. Feirabend, 
London. 
19th September, 1893. 
17,576. Stink or Trap, W. J. Hollis, Southampton. 
17,577. EyYELeT Hoves and like FasTentnos, I. Shoob, 


ndon. 
17,578. New Trre for WHEELS for Cycies, J. B. Adams, 


London. 

17,579. Water CooLer, W. P. Coleman and 8. L. 
Edwards, London. 

17,580. Presstnc and Curtinc Macuine, J. Miller, 
Newcastle-on-Tyne. 

17,581. Dryrsc Mepium for Paints, J. E. and C. 8. 
Bedford, Leeds. 

17,582. Friction Ciutcues, J. Bagshaw and Sons, Ld., 
and W. shaw, London. 

17,583. FLATTENING Metat Pvates, W. J. Robinson, 
Manchester. 

17,584. Suoes for Horses, T. Bennett and L. Cochrane, 

anchester. 

17,585. Wert Suutries, W. Hilton and J. T. Simpson, 
Manchester. 

17,586. Lock Nuts and Botts, J. Smethurst, Man- 
chester. 

17,587. PREPAYMENT Gas Meters, F. Wright, London. 

17,588. — of Woot, R. Scaife and A. E. Craven, 

ord. 
— “SELwoop” Sarety Envevore, R. R. Bromage, 


rome. 

17,590. Ve.tvets, G. H. Smith and B. Cooper, Man- 
chester. 

ActvuaTinc Ventitators, C. P. Kinnell, 

London. 

17,592. MetaL Surevp, T. W. Taylor and T. H. Crisp, 
Birmingham. 

17,598. Fixinc CoLours to Papers, G. P. Gardner, 
Glasgow. 

17,594. Wire Sprinc Mattresses, F. J. Maier, Bir- 
mingham. 

17,595. Curtain Rops, J. Kershaw and W. Kershaw, 


Bury. 
17,596. Boxes, G. G. and A. E. Rhodes and A. Wilson, 
Heckmondwike. 





17,597. Horsesnors, C. Millington, Newcastle-on- 
Tyne. 

17,598. Curtinc or Siirtinc Paper, J. R. Bertram, 
G w 


‘ow. 

17,599. CycLe Cover, C. G. Smyth, Birmingham. 

17,600. Winpow Sash Fastener and Wepar, A. Gard- 
ner, Sale. 

17,601. Carryinc Lamps, Freeman, Thomas, and Co., 
Birmingham. 

17,602. ConcenTRATING SuLPHURIC AcrD, F. J. Falding, 
London. 

17,603, Arc Lamp, A. 8S, Atwater, London. 

17,604. ComBinaTION MeTauic Packino, H. R. Curry, 
Glasgow. 

17,605. Dynamos and Dynamo Motors, W. S. Freeman, 
Otford. 

17,606. Artistic Desiens, J. V. de Fleury, Sutton 
Coldfield. 

17,607. VeLociprpes, J. Parkin and J. W. Bennett, 
London. 

17,608. Fasteners, H. I. Gould and J. W. Bennett, 
London. 

17,609. WaTeR Cotours, J. V. de Fleury, Sutton Cold- 
field 


17,610. ConsTRUCTING MIDDLINGS PuRIFIERS, J. Jones, 
ndon. 
17,611. Feepinc Teat, M. Goodwin, London. 
17,612. Sueers, CouNTERPANEs, and QuiLts, C, Smith, 
London. 
17,613. Hotpina Backs of Puotro Frames, J. 8. Bell, 


ndon. 

17,614. Furnaces for PULVERULENT FvEL, H. Kluepfel, 
London. 

17,615. Extrseuisnine Fires, W. P. Thompson.—(G. 
Miiller, Germany ) 

17,616. CHoppinc Meat, J. Barnes, R. W. and W. H. 
Kenyon, and J. L. Shorrock, Manchester. 

17,617. Mixinc Susstances, W. P. Thompson.—(G. 
Miiller, Germany.) 

E.ecrric Meters, C. Erben and E. Bergmann, 


17,619. Supportinc Gas Tusinc, H. W. Couldery, 
ndon. 

17,620. Winpow Sirencer, A. J. and H. G. Clark, 
ondon. 


17,621. Castor, E. Dear, London. 

17,622. Gearino of Rorary MEcHANISMs, F. E. Baron, 
London. 

17,623. SoLpER for Use with ALuminivcm, R. I. Roman, 


ndon. 
17,624. Joints for Framework of Cyc.es, A. C. Hide, 
London. 
17,625. Waeew Ris, A. C. Hide, London. 
17,626. Propusion of Torrepogs, D. D. Esson and M. 
J. Davy, South Croydon. 
17,627. REGISTERING DisTaNcE TRAVELLED by VEHICLEs, 
R. N. U. Pickering, London. 
17,628. BuckLe for Use in Wes Harness, J. 
London. 
17,629. Winpow, T. M. Houghton, London. 
17,630. Foon, C. Morfit, London. 
17,631. ELECTRIC SIGNALLING APPLIANCES, H. New- 
march, London. 
17,632. PuriryinG SacCHARINE JUICES, 
mdon. 
17,633. Swivets, C. M. Hamlyn, London. 
17,634. Finisuino, &c., PLrayinc Carns, E. Trustram, 
ndon. 
17,635. PREVENTING Racinc in Enornes, G. Russell, 
London. 
17,636. VaLance Rops for Curtains, T. H. Lawton, 
Birmingham. 
17,637. Stoppinc Leaks in Surps at Sea, W. F. Beart, 
London. 
17,638. Drums of TuRasHING Macuines, A. Robert, 
London. 
17,639. Letrer Boxes, D. M. Murrow, Londen. 
17,640. Tipptnc Mecuanism for Carts, W. C. Abell, 
London. 
17,641. Connectinc Door Knoss to Locks, J. Dowell, 
ndon. 
17,642. Locks for Cuatns of Bicycies, W. R. Lake.— 
(W. H. Hart, jun., United States.) 
17,643. BrcycLe Supports, W. R. Lake.—(. Beck, 
United States.) 
17,644. Apparatus for AcrtaTinc Water, &c., F. N. 
Mackay, London. 
17,645. Distripotion of Exvectric Current, H. H. 
Grenfell and 0. March, London. 
17,646. TeLePHone Switch OpeRaTING Mecuanisy, T. 
W. Ness, London. 
17,647. OssTeTRIcAL and ExaMinaTION Stirrup, J. M. 
Maurer, London. 
17,648. Doo KENNEL, H. Crisp, London. 
17,649. Broom Heap, H. A. Wanklyn, London. 
17,650. Rocxine Cuarrs, R. Schaefer, London. 
17,651. Svow PLovcus for Rattways, C. M. Poulain, 
London. 
17,652. Surovups, J. Gordon, London. 
17,653. Makinc Grass Borties, P. B. W. Kershaw, 
London. 
17,654. BortLe Makino Apparatus, P. B. W. Kershaw, 
London. 
17,655. Motors Driven by Gaseous Fv», P. B. W. 
Kershaw and B. L. Tottenham, London. 
17,656. Directors for TorPEepogs, &c., W. G. Wilson, 
London. 
17,657. Racks for Fire-arms, R. W. Barker.—(IV. H. 
Ayres, United States.) 
17,658. CuRRENT Conveyors for ELectric RaiLways, 
R. W. Barker.—(7he Lawrence Electric Company, 
United States.) 
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17,659. Construction of Spanners, &c., J. Howlett, 
London. 

17,660. Ciuss and Dums-BELLs, A. W. Nelson, London. 
17,661. THe Wairuicio, J. H. Ruddick and A. E. 
Wainwright, Newcastle-on-Tyne. ; 
17,662. Tue DetacuaBLe S.ieEve Curr, T. Firth, 
Leicester. : 
17,663. Mecuanism for Games, &., J. Walker, Bir- 

mingham. 
17,664. Limecicut Apparatus, A. Wrench, London. 
17,665. Mepicine, J. Howard, Cork 
17,666 Lamp Suapes, W. I. G. 
Bradley, Newcastle-on-Tyne. 
Lock, G. Rieunier, Birmingham. 
17,668. Sarety Vatves, C. R. Winn, Birmingham. 
7,669. Raisinc and Lowerinc Winpows, E. R. 
Wethered, Woolwich. 
17,670. Compinc Macuives, A. M. Sutcliffe and J. 
England, Bradford. 
17,671. LUBRICATING APPLIANCES, J. Barbour. — (G. 
Rack, Germany.) 


Lewis and E. J. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


501,194, Revotvinc ARMATURE FOR ELECTRIC 
Macuines, E. A. Sperry, Chicago, Ill. — Filed 
January 8th, 1892. 

Claim.—(i) In an armature for an electric machine, 

a shaft having a squared portion, insulated discs pro- 


[501194] 








vided with square apertures fitting said squared por- 
tion, grooves in said discs entering from the periphery 








toward the centre, and flanges on either end of the 
armature, provided with means for forcibly c ompress. 
ing said discs. (2) An armature, the body of which jx 
made up of a series of iron discs insulated from each 
other by layers of oxide, and divided into groups b 
intervening spaces running from the periphery of the 
armature down nearly to the centre thereof, substan. 
tially as shown. 


501,164, Fiurp Furr Aromisina AND BURNING Appa. 
RATUS, Roberts, Indianapolis, Ind. ~ Filed 
January 17th, 1893. » 

Claim.—In a fluid fuel atomising and burning appa. 
ratus, the combination of a perforated chamber having 
one end closed, of a steam supply pipe and its nozzle 
having a reduced tip, the exterior chamber surround. 
ing said steam nozzle to form an oil chamber and ter. 
minating in a reduced throat formed as described and 
placed in advance of said steam nozzle tip, the air 
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mixer having its interior profile formed as described, 
and the register 11 viel on the end of the atomising 
nozzle 12, and having suitable air inlets registering with 
the similarly formed holes formed in the end of the 
mixer, all substantially as and for the purpose set 
forth. 
501,214. Putp Srrainer, P. Reinicke, Cocthen, Ger- 
many.—Filed February 8th, 1893. 

Claim.—In a pulp strainer, the combination, of « 
casing divided into a series of compartments, the side 
walls of which are formed of annular screens or 


strainers placed vertically, a rotative shaft mounted 


[Sol.2i4] 








horizontally and passing through the several compart- 
ments, and a disc fixed on the shaft within each 
compartment, and means for conducting pulp into 
the said compartments, substantially as set forth. 


501,237, Disc Warer-merer, H. F. Whittier, Lav- 
rence, Mass.—Filed June 22nd, 1892. 

Claim.—In a water-meter of the class described, an 
oscillating disc, the axis of which at each oscillation 
is caused to describe the surface of a cone, and a fixed 
non-vibrating rotatable spindle, combined with a 
direct speed-reducing mechanism between the disc 
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and spindle, the said mechanism consisting of an 
oscillating member on and oscillating with the disc, 
and a co-operating non-oscillating member on and 
rotatable with the spindle, whereby the oscillations of 
the disc as described transmit a rotary motion to the 
spindle, substantially as described. 


501,273. Too. ror TURNING TAPERING SuRFACES, J. 
Hartness, Springfield, Vt.—Filed May 4th, 1892. 

Claim.—(1) In a taper-turning appliance, the com- 
bination of a case or holder, a back rest movable 
laterally, a cutter holder pivotally connected to the 
casing, a cutter held in a cutter holder, and means 
for moving said back rest and cutter simultaneously 
toward the centre of the casing, whereby the back rest 
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and cutter are caused to co-operate in reducing a piece 
of work interposed between them, as set forth. (2) 
In a taper-turning appli , the combination of a 
casing or holder, a series of back rest surfaces and « 
series of cutting edges both movable laterally in said 
casing, a bar or former movable longitudinally and 
provided with inclines adapted to impart a lateral 
motion to the back rests and cutting edges when the 
relative positions of the casing and the former are 
being changed, as set forth. 
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STEAM ENGINES AT THE CHICAGO EXHI- 
BITION. 


From our Special Commissioner.) 
One of the most carefully thought out designs in the 
steam engines at the Columbian Exposition is that of the 


Woodbury engine, made by the Stearn’s Manufacturing | 


Company, at Erie, Pennsylvania. Engines built on the 
same detail patterns have been built for the last eight 
years, but I understand that the particular engines 
erected here are among the earliest compounds made on 
these lines. There are two engines; the smaller, 
of 375-horse power, has cylinders 15in. and 25in. by 
Q0in. stroke, and at a speed of 200 revolutions indicates 
about 500-horse power. The larger is rated at 
600-horse power, but at its normal speed of 165 
revolutions it indicates 750-horse power. Its stroke is 
94in. The cylinders, 19in. and 8lin. in diameter, are 
placed tandem, as shown in Fig. 1. This drawing gives 
a sectional plan of both cylinders, steam chests and 
valves, crosshead and guides, along with cross sections 
of the cylinders, chests, and valves. There is no steam 
jacketing, and at the Exhibition there is an air space only 
between the cylinder and the lagging case, which is of 
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castiron. The end case, which encloses the cylinder cover 
flange bolts, is polished, and of a form easily kept clean. 
_The piston is given a depth equal to half the cylinder 
diameter for all sizes. As seen in Fig. 1, the piston is 
made in two almost identical halves. In the large 
cylinder these halves are riveted, and in the high-pressure 
they are bolted together. In the former the rod end is 
tapered, and secured by a nut in the ordinary fashion ; 


but in the latter a collar forged on the rod comes at the | 


middle of the depth of the piston, and the bolts tighten 
the two halves of the piston on this intermediate collar, 
This latter style is used for simple single - cylinder 
engines. The piston packing consists of two plain cast 
Iron rings, turned so as to be thickest opposite the split. 
The idea that this variation of thickness in the ring gives 
approximately uniform pressure all round the circum- 
ference has long ago been exploded. 
placed wide apart, one close to each face of the piston, 
and they are lapped at the split in the usual way. 

The sizes of the piston-rod in the two cylinders are 
3,‘sin. and 4tin. 
bringing the small piston with it, without disconnecting 
the two cylinders. 

The crosshead has a bearing surface 23in. long, and is 
of cast iron, the pin being cast in one piece with it. This 
casting is made hollow for sake of lightness. The boss 
at its tail end is a separate piece, also cast iron, secured 
to the apes blocks by two massive studs. This allows 
the crosshead to be easily taken out and its pin returned 





These rings are. 


The rod draws out from the front end, | 





without disturbing anything else. The holes in the | cast on the excentric itself, while one of the weights, 
cross-piece are bored somewhat larger than the studs, | namely A in Fig. 3, is rigidly bolted to an arm cast on the 
and lead is poured in to fill up the cavity after the cross- | excentric. 


Thus the excentric casting forms a bell-crank 


| head and piston-rod have been got into exact alignment. | through which the centrifugal force of the balls is balanced 


This cast iron boss is split, and the piston-rod is screwed 
| into it, or, rather, it is screwed on to the piston-rod. 
When the right length is obtained to give equal clearances 
at the two ends of the cylinders, the split boss is clamped 
hard down on the rod by two steel clamping bolts at the 
| sides. The construction is plainly shown in Fig. 2. The 
| design of this crosshead is certainly very original, and its 

merits deserve consideration. It is considerably cheaper 
| than our ordinary style, and seems more solid and less 

liable to develope slackness in the joints after working. 

If the lead round the studs binding the cross-piece to 

the sides really maintains the accurate alignment in a 
| permanent fashion, the whole design would seem to be a 
| thoroughly good one. 

The frame is straight between the cylinder cover and 
the shaft bearings, and shows special attention paid to 
| rigidity and solidity in the design. There is nothing 
| special about the main bearings, except that they are 
| split at an angle of 60 deg. from the horizontal. This 

mistake occurs in more than one American horizontal 
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by the spring tension. The fulcrum is at B, and this is also 
the pivot round which the excentric shifts with change of 
engine speed. The full range of shifting carries the 
excentric centre from the point d to e; the former giving 
% cut-off, the latter giving no uncovering of the ports, 
while the lead is maintained approximately constant. 
The centrifugal force of the second ball A! acts through 
the lever B, pivoted at B', and the link E pinned to the 
excentric. The ball A! is adjustable on the lever D. 
The inner and outer stops against which the balls fly at 
the ends of their motion-ranges are rubber pads. The 
speed at which the governor operates can be adjusted by 
two means—first, by shifting A! on the lever D; and 
second, by altering the tension of the spring F by the 
screw at itsouterend. This knife edge at the outer end of 
F can be shifted circumferentially a small distance, the 
casting f on which the bearing is formed having 
elongated slotted holes for the screws k k', by which it is 
attached to the wheel rim. The effect of this circum- 
ferential shifting is to alter the leverage of the spring pull 
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Top view of rings for /3’ piston 
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| engine, and results from forgetfulness of the weight of | round the fulcrum B. This furnishes a third method of 
| the fly-wheel and shaft in calculating the average direction | adjusting yhore nicely the speed at which the governor 


of the bearing pressure. In England the split used to be 
very commonly set at 45deg., but, as is well known, 
even this smaller inclination to the horizontal has now 
been very generally abandoned in fiy-wheel engines. 
These bearings are hard-babbitted, as are most of the 
|; other important bearings throughout the Woodbury 
engine. The crank shaft, crank cheeks, and pin are one 
solid steel forging, and the balance weights are strapped 
on the crank cheeks in the form of cast iron discs hol- 
lowed out at one side. The governor is a wheel governor. 
There is a simple balanced slide valve to each cylinder, 
and the governor controls the engine by altering the 
travel of the high-pressure valve. Fig. 3 shows the con- 
| struction of this governor. 

The governor has several distinctive merits. It is con- 
trolled by a single spring, which is an advantage in avoid- 
| ing the effect of slight inequality in the elasticity of the 
usual two springs. The single spring is placed almost 
radially, which prevents centrifugal force having any 
appreciable effect in cross-bending it. Its fixed end is at 
the circumference of the wheel, its working end being 
near the hub. Thus the centrifugal force of its own mass 
helps its elastic force, although the spring is a tension 
one. Usually in wheel governors tension springs are so 
arranged that the elastic force is partly counterbalanced by 
the centrifugal mass of the spring itself. The spring pulls 
at both ends by knife-edge joints. The inner one is in a lug 


| 








operates; ‘but the main object of this circumferential 
adjustment is to regulate, not the speed, but the sensi- 
tiveness, that is, the full change of speed corresponding to 
the full shifting of the excentric centre from d toe. By 
shifting the outer end of the spring round towards fulerum 
B, the change of its pull occurring during the shifting of 
the excentric from d@ to e is lessened, while the simulta- 
neous change of its leverage round B is not so much, and, 
indeed, very little affected. Thus the shifting of the 
knife edge f towards B increases the sensitiveness. 

Lugs, with ‘proper sized holes drilled in them, are cast 
in the correct places to allow of the governor being 
mounted on the wheel reversed for rotation in the con- 
trary direction. This is a feature of American engine 
pattern-making which is overlooked by English engineers. 
It is a convenience and economy to the makers to make 
each pattern so that it can be used either right or left 
hand without changes and jobbing in the pattern shop. 
Such jobbing costs more than does the extra moulding 
and extra cast metal involved in the extra bosses, &c. 
It is also a very decided advantage to the engine user to 
be able to change his engine in positionJor change its 
direction of rotation without cost beyond that of shifting 
the parts. 

The wheel governor being overhung beyond the main 
bearing so as to get the excentric far out of line with the 
valve-rod, the motion is transmitted inwards by means of 
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a horizontal rocking lever set upon a vertical pin. This 
involves the use of ball-joints at the end of the rocking 
lever, and the arrangement does not appear to offer com- 
pensating advantages. In the excentric-rod there is 
introduced an ingenious telescopic joint, where, by a 
half-turn given to a small brass hand wheel, the excentric 
may be thrown out of or into gear with the valve. 
When out of gear the horizontal rocking lever serves as 
a means by which to move the valve by hand for 
starting. 

The slide valve is carefully balanced, and is of the same 
style in both cylinders. The relief plate is stiffened by 
six deep cross ribs. It is not held down to the back face 
of the valve by any positive adjustments, and is thus at 
liberty to lift and allow the slide to lift off the seat in case 
of any excessive gathering of water in the cylinders and 
ports. The relief plate is held back from the slide by a 
pair of wedges running the whole length of the valve along 
its side edges. These wedges have widths of bearing sur- 
face 1gin. and 2in. in the high-pressure and low-pressure 
cylinders respectively, as seen in the cross sections, Fig. 1. 
In Fig. 1 these wedges are marked aaa. Each pair is 
bound together by a stout cross beam c c, seen plainly in 
Fig. 4. The exact distance to which they can be drawn from 
under the relief plate is regulated by two adjusting studs 
screwed into this plate and passing through bosses in the 
cross beam c, beyond which they have on them adjustable 
collars. These studs are not shown in Fig. 1, but are 
plainly seen in Fig. 4, where they are marked J/!. These 
collars form the stops against which the beam and wedges 
are drawn back by the screw d and the outside handle E. 
The wedge surfaces and the seats on which they move 
are scraped to a nice fit, and this forms a very ready 
means of setting the relief plate so that the valve will 
work easily and yet be steam-tight while relieved of 
pressure. 

When the engine is standing, in order to prevent 
sticking of the valve, the relief plate is lifted by pushing | 








the wedges in by help of screw d and handle E. The 
exact distance they are pushed in is unimportant, but the 
motion is limited by the stop stud b—see Figs. 1 and 4— 
screwed into the plate. 

The construction of the valve itself is ingenious. It | 
gives a four-way admission and a two-way exhaust at 


| 








which there are four in each valve. The passages marked 
q q in the relief plate are blind, 7.e., they are filled with 
live steam only when the extreme valve edges p p pass 
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their edges inwards. This passage takes place at the 
same instant as that of the arrival of the edges p p at the 
outer edges of the steam port in the main seat. The 


steam entering g flows through n into the steam port, 
thus furnishing a two-way admission. When this takes 
place at the right-hand end of the valve, the two outer 
edges—back and front—of the valve port n at the left- 
hand end simultaneously reach the extreme edges rr of 
the seat and the relief plate. There occurs here also, 
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each end. Thus sharp corners are obtained in the indi- | 
cator card at admission, cut-off, release, and compression. 
The valve is best seen in Fig. 1. 

From the cross section it may be noticed that a passage 
marked mm mm runs along each side of the valve. 
These passages join crosswise near each end of the valve, 
and at the same places open out into both front and back 
faces of the valve by the valve ports marked n n 7 1, of | 


therefore, a simultaneous two-way entrance of live steam 
into the valve ports n m, which, travelling the length of 
the valve by the side passages m m, arrives at the main 
steam port at the right-hand end. The admission.is thus 
fourfold, and of course there is a fourfold opening closed 
at point of cut-off. 

The extra exhaust ports marked s s s s run through the 
thickness of the valve, but are kept separate from the 
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passages m m, nor do they communicate end to end 
When the two exhaust edges v v of the valve, back and 
front, reach the exactly opposite inner edges of the main 
steam port and the recess qg, the exhaust not only finds 
direct escape, but also a secondary escape by way of the 
passage s and the recess g. Thus a two-way exhaust ig 
provided. The central recess ¢ in the relief plate per. 
forms no function in the steam distribution, nor does the 
central back rib of the valve. The latter is inserted 
partly to strengthen the valve, partly to guide the 
exhaust steam from the recesses q, and lessen its cutting 
action on the face of the relief plate. 

This must be pronounced an extremely ingenious 
method of utilising the relief plate for the purpose of 
obtaining a virtually multiple-ported valve. It should be 
observed that the design does not involve any greater 
length of valve than would be required for a single-way 
admission and exhaust. In the drawing the valve looks 
unusually long, and is really so; but this is the result of 
providing more than usually ample breadth to the steam 
and exhaust ports, and has nothing to do with the opera. 
tion of the above described device. The usefulness of 
this device is confined to the instant after first admission, 
and that before first release, its object being to lessen 
wire-drawing, and at these instants the extra ampleness 
of the ports is ineffective. 








AMERICAN MACHINES AND TOOLS IN 


GERMANY. 


Two recent articles on the above subject, though intended 
for America and Germany, contain points of interest to 
British readers. The first, a report by the United States 
Consul at Cologne, on American manufactures in Germany, 
is mainly devoted to the improvement that has taken place 
in German manufactures during the last decade ; the second, 
an article in the Frankfurter Zeitung, on the “ Manufacture 
of Tools in the United States,” uses phrases and remarks as 
to the superiority of American over European implements 
and tools, which to English readers must seem exaggerated 
especially as their implements and tools are included in the 
comparison. 

According to the former article, the general condition of 
German trade during the last few years has been very 
unsatisfactory, especially in the iron and steel industries, 
Prices have been low, and American imports have been 
largely superseded by German manufactures, cost having 
been more considered than quality. Another obstacle to 
American imports is the classification by the German 
Customs officials of certain wood wares, when the smallest 
portion of metal enters into its composition. The duty upon 
such wares is 15s. 3d. per cwt., the natural result being that 
this class of manufactures have ceased to come to Germany, 
and been replaced by native productions. Owing to their 
superiority, good American tools for metal and wood work 
continue to find a market there, notwithstanding the strong 
efforts made by the Germans to compete with them. American 
manufacturers, if they desire to hold on to the trade, must 
bear in mind that it is the superiority of this class of articles 
which renders them saleable. The Germans leave nothing 
undone to crush out this branch of business in their country. 
Already many articles which were formerly imported largely 
into Germany from the United States have been replaced by 
native manufactured imitations, put on the markets at 
cheaper prices. Agricultural implements and machinery, 
such as garden rakes, hay, manure, and turnip forks, hoes, 
shovels, and spades, are being gradually driven out by German 
manufactures. Lawn mowers continue to be imported in 
tolerably good quantities, yet neglected.—The so-often-quoted 
advice, that when new or useful improvements are to be 
introduced, specially qualified persons, acquainted with the 
language, should be sent to represent the interests of those 
interested, follows.—In addition to the great increase in 
German manufactures during the last decade, every effort is 
being made to introduce German manufactures abroad. At 
a recent meeting in Hamburg of German machine makers it 
was decided to send expert engineers to foreign countries, to 
study and report on the wants thereof, with a view to German 
manufacturers gaining a footing there. 

The Frankfurter Zeitung asserts that the manufacture of 
tools in the United States seems likely to surpass that of all 
other countries. The American implement is handier, lighter, 
and usually made of better material than has hitherto been 
employed in Europe. American toolmakers appear to have 
entirely abandoned European traditions, and to have struck 
out a new path for themselves. Augers, axes, cutting and 
sharpening tools, files, hammers, nails, screws, spades, Xc., 
even the handles of implements appear to have received new 
forms. Cast iron is used far more than in Europe. “A great 
many machines and parts of tools that we make of wrought 
iron are there obtained of excellent quality by casting, which 
has the important advantage that if a part of a machine is 
broken or worn, another can be procured by sending to the 
factory its catalogue number. The mason who with us con- 
siders the cutting hammer an indispensable implement, does 
not regard it as a separate instrument in America. There 
the trowel is made of hardened steel, and so shaped that it is 
used to break and cut bricks in bricklaying. The axe is used 
far more than the saw, notwithstanding the danger involved. 
Americans are as extravagant with material as they are 
economical with labour, hence the repairing of implements 
and tools play a less important réle than with us, The reason 
of the undeniable superiority of the American tool is that 
while in Europe the tools are owned and provided by the 
employers of eng in America they aro the property of the 
workmen. The American mechanic often possesses a small 
capital in his tools, and is therefore able to choose each to suit 
his hand and strength, while in Europe the working man has 
to adapt himself to such tools as are provided for him.” 
Whatever may be the writer’s qualifications for pronouncing 
an opinion on the subject, it appears that a knowledge of 
English tools and their use is not among them. It is but fair 
to the Frankfurter Zeitung to remark that the above state- 
ments are taken by it from a work on “ The Condition of the 
Labouring Classes in North America.” 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: C. J. North 
to the Ramillies, to date October 17th. Engineer: C. Banister to 
the Ramillies, to date October 17th. Assistant-engineers: E. 
Chisman, J. M’Laurin, and A, Burner, to the Ramillies, to date 
October 27th. Probationary assistant-engineers: R. G. L. Mark- 
ham and L, W, Swift to the Ramillies, to date October 17th. 
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THE IRON AND STEEL INSTITUTE. 


Ar the final session of the Institute on Thursday, 
September 28th, the discussion on Mr. Muirhead's paper 
on “ Suggested Improvements in Steel Plate Manufac- 
ture” was resumed by Mr. Jeremiah Head, who con- 
sidered that the author’s expressed desire “to see re- 
heating done away with by the introduction of direct plate 
rolling from the ingot in one continuous operation with 
higher power and speed than are now in use for plate 
rolling and cogging,” meant doing the work in one 
machine. The diagram exhibited was, however, only 
one of an ordinary cogging and shearing plant side by 
side with a plate mill, such as had been built any- 
where during the past five years, and as no means 
were shown of conveying the blooms after shearing and 


weighing to the carrying tables of the plate mill, they | Cad 


could scarcely remain hot enough to be finished without 
reheating. Mr. James Riley considered that no advan- 
tage was to be gained from the author's proposals. 
Direct plate rolling had often been accomplished with 
the initial heat of the ingot, but the risk was too great. 
Mr. Lamberton, regarding the subject from the mechanical 
point of view, thought that if the initial torsional shock 
on the rolls produced by the entry of the ingot could be 
overcome and the rolls kept moving slowly, there would 
be no more breakages with direct driving than with 
geared engines, as the initial shock would be lessened. 
Mr. Muirhead, in reply, caused considerable amusement 
by tefling each objector in turn to read his paper, when 
he would find out his meaning. The system was success- 
ful, not only in making plates, but in making money. 
The President, in proposing a vote of thanks, remarked 
that he was one of those who did not know what the 
author had been driving at. If the system shown in the 
diagram was direct rolling, he did not understand what 
direct rolling was, as both mills were geared up. 
(Mr. Muirhead: Moderately.) He did not understand 
moderation in this connection. There must be either 
direct rolling or not, and that shown was not direct. 
Although he thought they had not learnt very much, he 
fully agreed with the author that they wanted to work 
upon the steel as hot as possible. A vote of thanks to 
the author brought this lively conversation to an end. 

The last paper taken was that by Mr. Thomas Clark- 
son, on ‘* The Sampling of Iron Ores.” The author, after 
noticing the various methods of mechanical sampling 
adopted in America, and the conditions affecting their 
accuracy, described a machine invented by himself. In 
this a hopper rotating about a vertical axis delivers a 
solid rotating stream on to the apex of a cone, which 
transforms it to a hollow rotating cylinder. From this 
cylinder two or more segments are cut continuously by 
means of spouts in a rotating plate passing completely 
through the stream. The effect of the rotation of the 
falling stream of particles of ore is to make the spout cut 
out a helical path, or, if two spouts are used, a double 
helix. Each cut is quite independent of the other, and, 
however variable the composition of the stream may be, 
this method of cutting insures a fair representation of all 
qualities and sizes of the particles contained. That this 
is the case is proved by the substantial agreement in the 
average weights of volume of duplicate samples produced 
by the machine. With an average class of ore suffi- 
ciently finely broken, the author is of opinion that a 
reduction of the sample to 2, or even 1 per cent., may be 
effected at one operation. 

The proportion cut out by the spout depends, of course, 
upon the width of the latter; for instance, it must be 
36 deg. for 10 per cent., 18 deg. for 5 per cent., and so 
on. The weights of the samples thus cut out are found 
to agree very closely with the calculated proportion. 
That this is the case was demonstrated to the meeting by 
an experiment with a model of the machine, which 
divided a bucketfull of powdered ore into pound samples, 
whose weights showed no differences on an ordinary 
small weighing machine. The few minutes remaining 
before the hour of adjournment prevented any discussion 
upon Mr. Clarkson’s interesting paper, and the further 
consideration of it was adjourned to the next meeting in 
London, when the paper, with its illustrations, will be in 
the hands of the members. A paper by Mr. Turner, on 
“The Production of Wrought Iron in India,” was simi- 
larly adjourned. 

After the usual complimentary votes of thanks to the 
local committee, the railway company, and the pro- 
prietors of the different works visited, for their liberality 
in providing trains and other facilities, and to the Presi- 
dent, the business was concluded shortly after ten a.m., 
to allow the members to start on the long excursion to 
Consett, which occupied the remainder of the day. 

The meeting was in every way a success, the number 
of members present being far in excess of that at many 
—if not all—previous meetings, and the arrangements 
made by Mr. Dale, the chairman, and Mr. Ianson, the 
Secretary of the local committee, and Mr. Brough, the 
secretary of the Institute, both for the serious business 
of the mornings and the excursions in the afternoons, left 
nothing to be desired. 

On Wednesday afternoon nearly 800 members of the 
Institute visited the Darlington Forge Works, where they 
were received by Mr. Putnam, the managing director, 
and his sons, who, together with the principal heads of 
the different departments, acted as guides to the party. 
The work in hand consisted to a great extent of stem and 
stern frames for steamers, both in steel and wrought iron, 
and crank shafts and other heavy forgings for marine 
engines. In the forge proper, the heavy wrought iron 
stern frame of the s.s. Heighington, broken by the strand- 
ing of the ship, and now in process of repair, formed a 
principal attraction, a new piece being welded into the 
stern post by a gang of seven smiths sheting in rhythmical 
order, in a manner not generally seen in these days of 
big hammers and presses. The numerous steam 


in the name of Tiny Tim, is said to be the most power- 
ful hammer in the country, after those at Woolwich and 
Elswick. It is of 18 tons falling weight, with 42in. 
cylinder and 9ft. 6in. stroke; the force of blow being 
107 foot-tons without, and 330 to 860 foot-tons with top 
steam. The cylinder is carried upon a long cross 
girder, and the absence of guides leaves a large working 
space above the anvil. In the steel foundry,'a large 
amount of work in different stages of progress was seen, 
including rudder frames, stems, and stern posts. Some of 
the largest of these articles have been turned out from 
this establishment, including the stern posts of the new 
ships Australia and Himalaya of the Peninsular and 
Oriential Company ; and others for Messrs. Harland and 
Woolf were represented by their patterns leaning against 
the foundry wall and towering well above the roof. The 
stem, cast in two pieces, fora new cruiser building at 
iz, was seen among a batch of other castings, 
mostly locomotive wheels, which are cast in pairs 
in the same mould in the rough state, having been 
newly drawn from the annealing oven in the yard. This 
is about 25ft. long by 12ft. broad, gas fired, with very 
numerous flame and flue passages, arranged for the 
—_ of getting as nearly as possible perfectly uniform 
eating during the process, a matter of some delicacy in 
so large a furnace. The steel melting plant includes three 
open hearth furnaces of 5, 20, and 85 tons capacity, from 
which single ingots up to 60 tons can be cast. They are 
of the regular Siemens construction, with Wilson gas 
roducers. In addition to the ordinary testing-house, a 
arge testing-pit is provided for the proving of anchors by 
dropping them from a height against a cast iron anvil. 
Among the largest work in hand was a spare crank shaft 
for a Spanish cruiser, made from a 84-ton ingot. 

From the Darlington Forge a large proportion of the 
visitors proceeded to the adjoining Darlington Steel and 
Ironworks. These were originally engaged in'the manu- 
facture of wrought iron, having been founded in 1859 by 
the late Mr. William Barningham, but have been trans- 
formed into steel works by the present proprietary, the 
plant including two 7-ton Bessemer converters, with seven 
cupolas and six rolling mills—one with 34in., one with 
24in., one with 16in., and three with 12in. rolls—the 
motive power being supplied by seventy steam engines 
and thirty-seven boilers. The productive capacity of 
the works is 1750 tons of ingots weekly, 1500 tons of 
heavy rails, 1800 tons of steel sleepers or girders, and 
750 tons of light colliery or plantation rails, fish-plates, 
and other small sections. At present they are principally 
engaged in the production of rails and steel sleepers for the 
Indian State Railways. The steel, made from hematite pig 
in an ordinary ganister lined converter, is poured at the 
end of the blow into an intermediate or transfer ladle, 
which is conveyed by a steam crane to the casting 
ladle in the casting pit, which can be entirely 
filled with ingot moulds. The ingots, when stripped 
from the moulds, are transferred to the Gjers soaking 
pits and rolled at a single heat. The finished bar from 
the live rollers of the mill is sheared into 9ft. lengths and 
transferred to a chain carrier, which delivers them: first 
to the hydraulic press, where they are dished to the 
proper form, then to the steam shears, where the lugs 
forming the clips for the flange of the rails are punched, 
and lastly to the blacking tank, where they are tumbled 
hot into a bath of coal tar and other preservative agents, 
but without leaving the slack of the chain, which finally 
delivers them to the cooling bank with the least possible 
expenditure of manual labour, an arrangement which is 
essentially necessary having regard to the very low price 
obtainable for these articles. 

The excursion on Thursday to Consett, on the invita- 
tion of the Consett Iron Company, to visit the steel works, 
was very largely attended. A handbook for the visitors, 
prepared by the general manager of the Consett Company, 
Mr. William Jenkins, recited the history of the works, 
the commencement in 1840 under the title of the Derwent 
Iron Company, the resort to Cleveland for ore supplies, 
the erection of eighteen blast furnaces, and the stoppage 
of the Northumberland and Durham District Bank, bring- 
ing the Derwent Company to a crisis. The transfer, 
first to the Derwent and Consett Iron Company, and 
then to the Consett Iron Company, was also told, and 
at length the present state of the works was shown. 
The coalfield possessed or leased by the company now 
extends over an area of 13,000 acres ; the usual output of 
the collieries has exceeded a million tons ; and when the 
tract of coal north of the Derwent has been opened out 
the production will probably reach 1,500,000 tons. The 
coke made is about 500,000 tons yearly. The range of 
blast furnaces now includes seven, each 55ft. high, and 
having Whitwell or Cowper stoves. Five furnaces are 
now in blast, producing on the average 750 tons of iron 
each. Malleable iron plates are made to the extent of 
about 500 tons weekly. In the steel works there are, 
at the west melting shop, nine furnaces, from 10 tons to 
17 tons capacity each. The east melting shop has nine 
melting furnaces, of 25 tons each. These two shops have 
a united capacity of production of about 3500 tons of 
ingots weekly. The cogging and plate mills, which 
have a producing capacity of some 2500 tons weekly, 
include examples of several different forms of construc- 
tion, the older mills having been originally laid down for 
making wrought iron plates, are driven by bevel gearing 
and reversing clutches, while the newer ones have 
reversing engines, live roller gear, and all other modern 
appliances. The finest example is the 45in. cogging mill 
built in 1887, which is capable of cogging 2000 tons of 
ingots per week. Seven heating furnaces are attached to 
it, served by a Diibs steam crane. 

The new angle mill is the most recent addition at 
Consett. Five years ago the company decided to begin 
the manufacture, and a site of about sixteen acres is now 
occupied, there being fifteen blocks of gas producers, 
seven melting furnaces, a 45in. cogging mill and bloom- 
cutting shear, and three mills for the production of 





hammers in the forge are mostly of the Rigby 


pattern without guides. The largest one, which rejoices 





angles, tees, bulbs, &c., the plant being designed for the 


producers are of the Siemens type, the seven Siemens 
melting furnaces are twenty-five tons capacity each, and 
the casting-pit is parallel with the furnaces, and is served 
by locomotive cranes. These furnaces are covered by 
seven bays of pitched roofing carried on cast iron 
columns. The cogging mill is 45in., by Lamberton and 
Co., of Coatbridge; there is a 32in. angle mill, a 22in. 
angle mill, and a 12in. guide mill. The overhead cranes, 
roll shop, hydraulic plant, boilers, bar bank, engineering 
shops, foundry, brickworks, &c., of the Consett Iron 
Company, are also described at some length. The visitors, 
on arriving, were divided into two batches, and accom- 
panied by efficient guides they traversed the works, 
visiting the furnaces, plate, and angle mills, and noticing 
especially the new angle plant. The tapping of the steel 
furnaces, the cogging of ingots, the rolling of plates and 
angles, the shearing and cutting were all witnessed with 
great interest. 

At the close an adjournment was made to the Town 
Hall, Consett, where luncheon was provided by the 
Consett Iron Company, after which the special train 
returned to Darlington, leaving a small number of the 
party at Durham, where the cathedral and the treasures 
of the diocesan library were inspected in the fading light 
of a rainy afternoon. 

The supplementary excursion to Raby, Barnard Castle, 
and Greta Bridge, on Friday, was nearly as well attended 
as those during the meeting, but this having been a pleasure 
party, without any feature of technical interest, cails for 
no further notice here. It will be sufficient to say that 
it was as successful as its predecessors. 








HARBOURS AND WATERWAYS. 


The Severn.—The Gloucester Pilot and Harbour Commis- 
sioners have been making their annual survey of the river, so 
far as it lies within their jurisdiction. The commissioners 
have been engaged for some time past, under the direction of 
Mr. Keeling, their engineer, in removing portions of the 
Black and Bull Rocks, so as to give a depth over them of 
2ft. below the sill of Sharpness Dock, to enable vessels to 
make a straight course up and down the river. Moorings 
have also been placed at Northwick Ouze, which enables 
vessels to be brought up the river, instead of lying at King- 
road when waiting for the tide. These moorings have been 
laid by Messrs. Brown, Lennox, and Co. 

Manchester Ship Canal.—The last half-yearly report of 
the directors is one of the most encouraging that has been 
issued for some time. Owing to the fine weather the works 
have made very satisfactory progress, and there is every 
reason to expect that the canal will be open for traffic before 
the next half-yearly meeting takes place. No accidents of 
any serious import have occurred, and the cost, so far as can 
be estimated, is within what was provided for when the last 
loan from Manchester was arranged. Already a large trade 
has been developed on the part of the canal that has been 
opened. The rise and progress of Saltport is very remarkable. 
Eighteen months ago it did not exist even in name. Now 
vessels arrive constantly from American and European ports. 
Regular lines of steamers sail to London and Glasgow with 
cargoes of Manchester goods. The trade is mainly timber, 
large quantities of which are stacked on the wharves, and are 
floating in the timber pond. From Ellesmere Port a vessel of 
4000 tons recently sailed for India with a cargo of salt. At 
this port also lies the new dry dock, which has been con- 
structed on the Tyne, and which made the journey from there 
by the aid of two tugs in six days at an average speed of 
64 knots. This dock is 300ft. long, and is capable of taking 
a vessel 350ft. in length. The company are actively making 
arrangements for business at Manchester and Salford, so as 
to be ready as soon as the canal is opened. The entire berth 
accommodation at the Cornbrook Dock, which is intended for 
the Irish and coast traffic, has already been taken up. The 
berths of the Salford and Pomona quays are also being rapidly 
taken. The canal will probably be opened in January. 

As regards the progress of the work. The difficult and 
dangerous work for the embankment of the canal from the 
Mersey at Runcorn, extending over about two miles, and 
which has been in progress for the last fourteen months, has 
now been completed by the staff of the company without the 
aid of a contractor. The water has been admitted into the 
whole of this section of the canal extending over 34 miles. 
The under-pinning of Runcorn Bridge has also been com- 
pleted. The new Barton swing aqueduct, which is 1100ft. 
long, and the caisson of which is 243ft. long, and 19ft. wide, 
and weighs when full of water 1400 tons, is now complete. 
Since the accident in May last, the bed of the canal approach 
has been concreted, and puddled clay placed above the concrete. 
The walls also have been strengthened. The water-tight doors 
for closing the canal are acting satisfactorily. The new devia- 
tion lines of the Londonand North-Western Railway and Great- 
Western Railway have now been in use some time, and the 
work of cutting through the old line of railway is proceeding 
rapidly. Theaward of the arbitrators as to the compensation to 
be paid bythe Canal Company forthe expense to be incurred by 
the railway companies in connection with the working of the 
deviations has been very favourable, being only one-fourth of 
that claimed, or £160,661, as against £533,000. The company 
have also come well out of the disputed claims made on them 
for the land taken. The total area of land purchased is 4520 
acres, for which £1,139,354 has been paid in settlement of 
claims amounting to £2,195,519. In the case of land taken 
from the Manchester and Sheffield Company, a claim was 
made of £36,874. The Canal Company offered £22,500, and 
the umpire awarded £22,773. 

Nicaragua Canal.—The condition of the money market in 
America, and the difficulty experienced in raising money, is 
likely to lead to the suspension of the works on this canal. 
All through the past summer the company has been trying to 
raise money to keep the work on the canal going, but it has 
not been possible to get money on any terms. In order to 
protect the works a receiver has now been appointed by the 
American Court, and he has been authorised to take the 
entire charge of the affairs of the company, and to continue 
its business. At one time the company had 1600 men 
employed, but their numbers have been gradually reduced, 
and finally work was stopped altogether. In addition to the 
surveying work, which occupied two years, all the buildings 
and appliances for constructing the canal have been provided. 
Besides the dredging in the harbour and the construction of 
the piers, about two miles of the canal have been cut, and 





production of 1500 tons of angles, &c., weekly. The gas 


several miles of ground cleared ready for excavation, 
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INTERNATIONAL AND COLONIAL EXHIBITION 
AT LYONS, 1894. 


Ir has been determined to adopt for the principal building in 
the Lyons Exhibition of next year a design novel in form and 
constructive details, and of dimensions stated to be hitherto 
unattempted. In the accompaning illustrations, Figs. 1 and 
2, which, together with our description, we are indebted for 
to our contemporary Le Génie Civil, is represented a section 
taken through the principal axis of the palace, as it is 
termed, and a half plan looking from above. The framework 
consists of two distinct parts, the cupola or dome, and the 
annular space or annexe, comprising two concentric rows of 
pillars supporting equilibrated girders. A parabolic, instead 
of spherical shape, has been given to the central dome, which 
has a diameter of 361ft. It is composed of sixteen semi- 
arches resting at their lower extremities upon cast iron 
pivots having a diameter of 3ft. 3in., and abutting at their 
summit against a ring or curb, the diameter of which is 
16ft. 6in., and the depth 6ft. Each half arch is built up of 
an upper and lower plate flange 2ft. 8in. broad, with an 
open web consisting of uprights and bars of U form, with a 
thickness of ,5, of an inch. The depth, as shown in the cut, 
varies from a maximum at the crown, of 6ft. to 4ft. at the 
springings, and the deflection, or versed sine, as it is 
commonly called, is 33ft. From the level of the floor of 
the building to that of the curb at the crown is 180ft. One 
of the peculiar features of the construction is that each half 
arch has been calculated as an independent member, and 
adapted to do its own work without borrowing from its neigh- 
bours. They are not joined together in such a manner as to 
form a completely entire rigid frame, capable of dividing, or, 
so to speak, sharing among their whole number any sudden 
shock involving abnormal stresses. They are simply braced 
together by the iron purlins, which have no other duty to dis- 


charge but to transmit the weight to them, which so far as the , 


annular annexe is concerned, is brought upon their central 
part, as shown in Fig. 1. 

The semi-arches have been calculated to be able to sustain 
the weight of the iron work, including that of themselves, 
that of the purlins and of the ordinary rafters, of the roof 
covering, estimated at 91b. per square foot, and the acci- 
dental load, which demands a little consideration. Several 
contingencies have to be taken into account. First, a 
uniform extra load of 10°25lb. per square foot upon a 
horizontal projection. Secondly, the effect of a pressure 
acting vertically upon one side only of the dome, which would 
be equivalent to a wind force of 30°71b. per square foot, 
striking the spherical surface on a horizontal plane. The 
half arches, or ribs, rest upon pivots or pins in order to allow 
for the expansion and contraction of the whole of the 
skeleton framework, in exactly the same manner in which a 
similar articulation was effected in the case of the beams of 


the Machine Gallery in the Universal Exhibition of 1889 in | 


| portion of the building is indicated by the letter V, which 
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be arrived at bya perusal of the weights of the component parts 
of the entire building, which we give in a tabulated form in 
tons. 


Tons. 
Weight of one half arch or rib 27 | 
Total weight ofdome .. .. .. 530 
Total weight of dome and annexe. . 2272 
Weight of temporary buildings .. 30 
Total weight of palace .. 2300 


The annular annexe, which is added to the dome for the 
purpose of obtaining a larger roofed-in area, presents some 
interesting features in its constructive details. From M to O, 
in Fig. 1, the covered surface of that portion of the dome has 
a diameter of 240ft., and an area of 47,350 square feet; 
while the lower part from M to the springings has a surface | 
of 102,220 square feet, so that only about two-fifths of the | 
area of the dome carries a covering. The annexe is covered 
in by the equilibrated girders A B—Fig. 1—resting upon the | 
two pillars T and E, the former of which is attached to the | 
foot of the arch-rib. Each of these girders, corresponding to | 
the respective sixteen ribs of the dome, is single from its 
junction at M with the dome to its bearing on the pillar T. | 
Here the bifurcation takes place in the shape of the two | 
girders B and C—Fig. 2—which are supported by the | 
columns D and E, which divide the load between them. | 
Upon the ribs are placed the iron purlins at distances of 26ft. | 
from centre to centre on the average, and the latter are | 
connected together by secondary rafters, 2ft. in depth, and 
spaced 6}{t. apart. Where the roof is not glazed, these 
rafters are replaced by timber purlins, upon which are 
nailed the battens, covered with zinc. In Fig. 2, the glazed | 


| 


starts from the junction of the girders of the annexe with the | 
dome, as shown at M in Fig. 1, and each separate bay | 
represented by the shaded lines in Fig. 2, measures 17ft. by 
35it. There are sixteen in all, and their total area amounts | 
to 96,840 square feet. In the unglazed portions of the roof, 
timber purlins have been substituted for those of iron for the 
sake of economy; but in the glazed sections the inter- | 
mediate or secondary rafters are crossed by iron purlins | 
which carry the iron sash bars. At floor level the total | 
surface covered amounts to 408,880 square feet, with a | 
diameter of 721ft., so that with its great height of 180ft., the | 
palace resembles an enormous umbrella, under the shadow 
of which will be gathered together the various displays of the 
exhibitors. The weight of iron per square foot of horizontal 
area amounts to 12} 1b., and if instead of employing timber 
as a substitute for iron in the purlins, the latter material 
had been adopted, the above unit of weight would have been 
increased to 1541b. A saving has, therefore, been effected 
of some 20 to 25 per cent. upon the total weight of the 
ironwork. Towards the end of last April, four of the ribs | 
had been erected, by the aid of a centre scaffolding and two side | 


ones, which take the form ofan ordinary tapering bridge pier, 


Paris. A very good idea of the magnitude of the palace will | square or rectangular at the base, and gradually diminishing 
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towards the summit. In May last four ribs were in position, 
together with their connecting purlins, and in June the 
whole sixteen were erected, so that there is no doubt this 
novelty in iron construction will be ready for its duty at the 
appointed time. 








REDRUTH Water SuprLy.—On Tuesday, the 26th ult., Colonel 
W. M. Ducat, R.E., one of the inspectors of the Local Government 
Board, held an inquiry into the application of the Redruth Local 
Board for sanction to borrow £10,500 for improving the water 
supply of the town at the Town Hall, Redruth. Dr. Permewan, 
the chairman of the board, entered into particulars with regard to 
the existing supply and the necessity for new works. Mr. H. 
Bertram Nichols, C.E., of Birmingham, the engineer for the works, 
furnished a comprehensive account of the scheme and gave 
evidence in support of the application. After the inquiry, the 
inspector, accompanied by the chairman, the clerk, the surveyor 
to the Board, and the engineer, visited the principal sources of 
supply at Penstruthal and Gordon, also Sandy Lane, the site for 
the storage reservoir, and the sources of the existing supply. 

FAILURE OF A Bpipce.—A full account of the failure of a 
lattice bridge on the Boston and Albany Railway over Westfield 
River, on the 3lst of August, is given in the Engineei ing 
Record, with illustrations showing the resulting wreck. ‘The 
bridge was a double-track wrought iron structure of the riveted 
lattice type, built about eighteen or twenty years ago. These 
spans were being reinforced at the time of the accident, and others 
had been. Any reinforcement of the structure, therefore, in the 
course of which the metal would be so disturbed as to materially 
decrease the resisting powers of its members, clearly would 
dangerously imperil the safety of any passing train.” And it did. 
Considering the great growth in the weight of rolling stock, these 
attempts to strengthen old structures by nailing on strips here and 
there ought not to be permitted. Speaking of this failure, the 
Railroad Gazette says:—‘‘The president of the road had made 
inquiries which resulted in the bridge engineer—an officer subor- 


| dinate to the chief engineer and the chief assistant engineer— 


reporting that the floor system and trusses of this bridge, among 
others, should be strengthened. The bridge engineer prepared 
plans which, being approved by the chief engineer and his 
assistant, were sent to the bridge company without directions or 
specification, the work to be executed under some sort of a verbal 
understanding between the railroad and bridge company, the only 
definite terms of which were that the railroad company was to 
pay a certain price for the materials, use of tools, and labour, and 
that the work was to be first-class. There were no provisions as to 
supervision or inspection ; the bridge engineer had no supervision 
over it, gave no directions about it, and did not go to the bridge 
during the repairs, nor was he represented by an assistant. This 
condition of affairs is lamentable, to say the least. Such an utter 
misunderstanding as to duties and responsibifites, such a ‘do-as- 
you-please’ authority to a so-called contractor, without instruc- 
tions, specification, or specific terms of agreement, are beyond a 
reasonable explanation. The railroad company and the contractor 

int their fingers at each other and seek to evade responsibility 
i. explaining that they each supposed the other was looking after 
the work, They are both culpable, and it will be extremely diffi- 
cult for either of them to explain why such a piece of work was 


en to men so incompetent.” 
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ORDNANCE EXHIBITS AT THE CHICAGO | Essen or Ruhrort to Chicago entirely by water. In view | Illinois. There are two 12in. pieces of some interest, 


EXHIBITION. 
(Continued from page 302.) 
KRUPP’S EXHIBITS. 

Iv other manufactures Krupp is as well represented as in 
war matériel, and numerous pieces are to be seen among 
these which no other steelworks have ever produced. 
The railroad material consists of over fifty tires of all 
the different diameters, and also wheels with segments 
cut out to show the fastening by means of retaining rings 
or a spring ring, spoke wheels of forged iron and cast 
steel, complete collections of sets of spoke wheels and 
disc wheels, among the latter the types of the Illinois 
Central Railroad, the New York Central Railroad, the 
Michigan Central Railroad, the Great Northern Railroad, 
and the Wagner Car Company, and three sets of driving- 


wheels for locomotives for the Michigan Central Rail- | 


road, and two such sets for the New York Central Rail- 
road. Besides this there is a portable railway plant for 
400 mm. (15°75in.) and 600 mm. (28°62in.) gauge, con- 
sisting of a turntable, a car, a truck, a tip, several 
switches, &c. ; ‘ ; 
The high perfection which the moulded steel castings 
have reached in the works at Essen is made evident by 
several important specimens. The excellent qualities of 
this material are shown in a striking way by three dis- 
torted spoke wheel centres which are bent or twisted 
in several ways. ‘The spokes and the rim of the first one 
—see Fig. A—have been bent, and twisted cold under the 
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hydraulic press, in order to show the tenacity of the 
material. Another has been entirely bent cold under the 
hydraulic press, and the spokes and the rim of the third 
one—see’ Fig. b—have been forged out whilst warm, in 
order to show the forging property,of the material. 





The steel castings exhibit in a remarkable degree 


softness and capability of elongation. They have 
an average breaking load of 88 kilos. to 45 kilos. 


per qmm. (ts. 24°13 to 28°57 per square inch), and up to 
34 per cent. elongation. The castings of great thickness 
are just as soft as in the small thicknesses. Herein lies 
the essential difference as compared with tempered steel. 
The cross sections are homo- 
) If geneous and free from porous 
| ~ ff places. The castings are free 
| Ys. from all strains, the material 
is not affected by rapid cool- 
2 ing of heated portions. After 
being at a red heat and put 
in water they can still be 
bent without _ breaking. 
Numerous test pieces taken 
--- from the exhibits show the 
good properties of this mate- 
rial, which forms a complete 
substitute for forgings in 
_ many cases. The exhibits 
“+ show the great variety of 
work for which this material 
is suitable. 
There is a bed-plate for an engine of a cruiser of 
6318 kilos. (ts. 6°21), a wheel with rim and pinion of 
20,200 kilos. (ts. 19°88), a stem—see Fig. C—consisting 
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of three parts 12°62 m. (41-4ft.) high, of a weight of 
24,050 kilos. (ts. 23°65), a stern post and a rudder frame 
—see Fig. D—each cast of one piece, and 12,800 kilos. 
(ts. 12°59) and 11,300 kilos. (ts. 11°12) respectively. The 
large size of these two last-named articles made trans- 
Port by rail impossible in the United States as well as 
in Europe, consequently they had to be transported from 











of the interruption of navigation on the American canals 
and lakes during the winter, the two articles were dis- 
patched as early as September 17th, 1892, from the cast 
steel works at Essen, being conveyed over the short 
distance (22 kilom.=138°67 miles) to the Rhine, Port of 
Ruhrort, on carts, each drawn by eight horses; thence 
by steam tug on the Rhine to Rotterdam, where they 
were transferred to an ocean steamer, which arrived at 
New York in the middle of October. From thence to 
Buffalo the transport was effected by canal boat, and 
from Buffalo to Chicago by lake steamer, which arrived 
on November 29th, 1892. 

In addition there are two frames for American loco- 
motives, which are the first seen in America, cast in one 
piece. There is also a ship’s screw or propeller for an 
Atlantic fast steamer of the type of the Spree and Favel 
of the North German Lloyd, Kc. &c. 

Forgings.—The screw just mentioned is exhibited in 
connection with its shaft in the same manner as they are 
connected on board ship. The shaft is exhibited without 
intermediate shafts, and consists of the screw shaft, the 
thrust shaft, and the crank shaft. The whole length is 
27:5 m. (90°34ft.), and the total weight 105,000 kilos. 
(103-34 tons). The several parts were forged by 
hydraulic power from ingots up to 1:4 metres (4:59ft.) 
in diameter. The crank shaft consists of three crank 
pins, six crank webs, and six coupling journals, which are 
combined to form three cranks 120 deg. apart. The 
crank pins and the coupling journals are shrunk warm 


| into the crank webs, and the coupling journals are keyed 


in addition. The whole shaft and also the three crank 
pins are bored out longitudinally.** This shaft is re- 
markable for the immense dimensions of the single parts, 
while there is a long hollow shaft exhibited which has no 
known equal as to length, which is 25m. (82ft.). This shaft 
was machined ona lathe of 34m. (111°5ft.) length of bed, 
30m. (98°4ft.) maximum turning length, and 0'7m. 
(2°29ft.) height of centres. It was forged by hydraulic 
power from a block of crucible steel 2°7m. (8°85ft.) 
long and about 1:25m. (4:1ft.) in diameter, to a length 
of 25m. (82ft.) and a diameter of 0°3m. (11°81ft.), and 
bored out longitudinally to adiameter of 0°110m. (4°82in.). 
This shaft is pronounced a masterpiece of the art of 
forging, as well as of turning. To this department 
belongs, furthermore, a driving roll of crucible steel for 
an armour-plate rolling mill 1100 mm. (3°6ft.) wide, with 
a pitch circle 1600mm. (5:24ft.) in diameter, and double 
helical teeth milled out of the solid, as shown by the 
centre pieces of two tooth spaces left standing ; weight, 
20,000 kilos. (19°68 tons). Then we find a trunnion ring 
for a 42cm. (16°54in.) gun as exhibited, forged from 
crucible steel in one piece; diameter, 1740mm. (68°51in.); 
width, 850mm. (33°47in.); weight, 8270 kilos. (8°13tons.). 
This collection is completed by a distorted disc wheel, 
which was subjected to a horizontal test under a falling 
weight of 600 kilos. (1822°6 lb.), a large number of stamp 
shafts, crank pins, coupling-rods, piston-rods, and crank 
axles, all for American railroads. 

Furthermore, there is a plate of ingot iron for a 
hydraulic press rolled from an ingot weighing 
75,000 kilogs. (73°81 tons), 1m. (3°28ft.) thick, 8°05 m. 
(10ft.) wide, and 3°4 m. (11°15ft.) long, made at Krupp’s 
armour-plate rolling mill in two heats, machined only 
partially on one longitudinal edge in order to show the 
rolled edge. 

A boiler end plate rolled from one ingot shows the 
width to which rolling can be effected at Fried. Krupp’s 
armour-plate rolling mill. The diameter is 3900 mm. 
—12°79ft. 

A boiler plate exhibited is the largest boiler plate yet 
made. Its length is 20 m. (65ft.), its width 383 m. 
(10°82ft.), and its thickness 32 mm. (1°26in.), whilst the 
weight is 16,200 kilos. (15°94 tons). The production of 
the plates of these dimensions allows of constructing 
boilers of the largest size from the fewest possible plates 
with only one riveted joint in the circumference. The 
following three pieces are exhibited as a test of the 
material:—A shallow dome-shaped piece, produced by 
hammering whilst warm with wooden hammers from a 
plate of welding iron of quality 1, 16 mm. (0°63in.) thick. 
A distorted flue of a Tenbrink boiler, destroyed through 
want of water, constructed of Krupp’s welding iron 
plate. A distorted boiler end plate of 11:5 mm. (0°45in.) 
boiler plate of homogeneous iron, distorted intentionally 
whilst cold under the steam hammer. 

There is also a very large and complete collection of 
articles of steel, pressed and forged in dies, consisting of 
centrifugal vessels, protective caps for armoured towers, 
locomotive steam domes. Furthermore, there is a two- 
axle car truck of pressed steel plates, and the advantages 
realised by this material are a great reduction in weight, 
a more simple construction, every kind of angle iron 
being dispensed with, and great safety. 

There are also gun carviage walls, limber fore guides, 
side pieces, box girders for artillery vehicles, projectile 
boxes, loaf sugar moulds, and boilers, steel balls, 
&e. Ke. 

There are still to be mentioned rolling mills for making 
metallic sheets, mint rolls, reed rolling machines, gold 
rolling machines, tinsel rolling machines—all hardened 
highly-polished rolls of crucible steel. 


UNITED STATES WAR DEPARTMENT EXHIBIT. 

Engineering on the whole occupies a more prominent 
place than ordnance in the United States Government 
Building. There are a few specimens of heavy guns 
mounted, but there is little to notice in connection with 
them that is not well known. There is a very fine 
series of magazine small arms, but the types are now 
familiar. On the whole, quick-fire guns are better seen 
in their makers’ exhibits, and on the American model ship 





* The shaft broken on board the Spree on the 26th of November, 1892, 
was not of Krupp’s material. 

t Note.—This plate is intended for a hydraulic bending press. Its 
weight is 62,400 kilogs. (61°4 tons), and its dimensions are 27ft. 1‘diu. by 
10ft. 3°2in. by lft. 0°2in. 





because of a class not seen elsewhere, mounted outside 
the entrance of the building for high-angle fire for coast de- 
fence. Neither is of American manufacture—one being 
mounted by Anderson andthe other by Canet. I heard 
a preference expressed for the former by an influential 
American officer, but I could not understand on what 
grounds. There was some similarity between the two 
pieces, but in my judgment that of Canet had a distinct 
advantage in the fact that the cylinder buffers moved 
with the piece in elevation, it always remaining parallel 
to the axis of bore, which in a gun firing at high and 
very varying angles appears to us important. This piece 
was described and figured in THE EnGIneER of July 24th, 
1891, under the title, ‘‘ Mortar for High-Angle Fire, by 
Sir J. Whitworth and Co,” this firm having made it for 
the United States on Canet’s design. Small alterations 
may have been made, but this, we believe, is the identical 
iece. 

. Under the head of the War Department Exhibit, 
although not near the building, may be included two 
armour plates which had been fired at, which were erected 
on the lake shore near the Illinois, namely, a plate 11}in. 
thick for the coast defender Monterey, and a 14in. plate 
of nickel steel made at Bethlehem for the diagonal bulk- 
head of the coast defence ship Indiana, which was tested 
at Indian Head in May, 1892, by the attack of three 
10in. projectiles. This plate was depicted, and the trial 
described in THE ENGINEER of July 15th, 1892. It was 
an excellent tough plate. 

The Illinois model is doubtless the most remarkable 
Government exhibit. It is intended to convey to the 
population living in the interior States an idea of a 
modern armour-clad man-of-war, and it answers its 
purpose admirably. To a casual observer it was not 
distinguishable from an actual ship floating on the lake. 
A visitor would, however, find on going on board many 
differences apart from those depending on the circum- 
stance that the structure was built up of brick, and that 
the largest guns and parts of the structure, if closely 
examined, might be perceived to be made of wood and 
painted. For example, to give abundant room for the 
passage of a continual stream of visitors, some of the 
shields round the guns were removed, and some 
changes made in the cabins, so that the deck is 
very open, and a wrong impression might be conveyed 
as to the amount of protection provided for the gun 
detachments. The quick-fire and lighter guns are all 
complete on their carriages, and may be examined. 
The Driggs-Shroeder quick-fire guns being exhibited 
by the Government only, are objects of special 
interest. Besides the structure and armament of the 
vessel, there are exhibited models and photographs of 
American warships. Until quite recently, the United 
States Government had few models or none. These have 
been now made, and are excellent, and, I should judge, 
much appreciated, especially by the American visitors, 
as I think the following incident may show. While I was 
noting some dimensions and figures given on the official 
cards of the New York model, a lady in passing remarked, 
“She is longer than the Victoria, is she not?” On 
consulting a table I replied that she was 40ft. 6}in. 
longer. ‘‘ Yes,” she said, ‘‘and I guess she is longer 
than the Blake, too.” I informed her that she was 
d5ft. 64in. longer than the British ship, and I was rather 
glad to escape from further questions. I mention this 
lady’s case as a sample of what will often be found, 
namely, that Americans commonly post themselves up 
in such matters, and generally refer everything to 
English standards. It isnot likely that this lady had mas- 
tered a great many facts and figures, but what she had done 
was to compare the length of the American favourite ship 
New York with the Victoria, recently sunk, and with the 
Blake, which recently attracted much admiration at New 
York. Looked at as a straw on the current, this incident 
illustrates what we have discussed elsewhere, as to the 
shape assumed by designs in the United States Navy. 
Features must be exhibited which compare well with 
those of English ships to satisfy the nation. 

Turning again to the Government Building, we find 
that the strong department is that of military engineering 
models. There are models of Columbia River, Delaware 
Bay, and River East and Fox, Rivers Hudson, Harlem, 
St. John’s, and Mississippi, rivers with harbours, dams, 
reservoirs, locks, piers, &c. There are models of batteries 
and gun carriages, and magazines, and systems of sub- 
marine mines. It is especially interesting to trace out 
the work done in clearing the so-called ‘ Hell Gate” by 
submarine explosion, and it may be readily supposed that 
this class of work is seen to special advantage in the 
United States departments, where hardly anything is 
made confidential; but there is little that can be written 
about. A considerable part of the Government Building 
is devoted to popular exhibits, such as specimens of 
arctic equipment, with sledges and stuffed dogs, and 
officers in arctic dresses, and soldiers in uniforms of 
various kinds. 


EXHIBIT OF THE HOTCHKISS ORDNANCE COMPANY. 


The Hotchkiss Ordnance Company is well represented 
by a large number of quick-fire and other guns, includ- 
ing several new designs. 

(1) 1-pounder (87 mm.) quick-fire naval landing gun, 
with field carriage and limber, with recoil cylinders, with 
springs. 

(2) 2-pounder quick-fire infantry gun, on field carriage 
with limber; has a muzzle velocity of 2820 foot-seconds 
with smokeless powder; specially designed for street 
fighting. 

(8) 1-pounder revolving cannon, on field carriage of 
sheet steel, with nave brake stopping all recoil, with 
limber ; carries 800 rounds of ammunition, fires sixty 
rounds per minute; carries a steel shield ,%in. thick ; 
weight behind team, 21111b.; adopted in France, Ger- 
many, and the United States. 

(4) 10-pounder (not quick-fire) naval landing gun, with 
field carriage and limber ; has a simple horizontal breech 
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action to avoid dust; has been severely tried, having been | 


dragged through the Potomac River without injury. 

(5) 2-pounder mountain gun (not quick-fire action, 
though firing fixed ammunition), United States infantry 
pattern. 

(6) 12-pounder mountain gun (not quick-fire) with 
field carriage and prairie limber. 

(7) 75 mm. (3in.) horse battery gun, on field carriage, 


with a tire brake clutching over the top so as in no way | 


to endanger the leg of a man standing close in by any 
recoil. The trail has a blade across it which digs into the 
ground and prevents recoil, in place of cylinder brakes, 
&c. This is said to be found a very serviceable carriage 
in France, where it has been adopted. 

(8) 1-pounder revolving cannon, on naval cone stand, 
with safety catch to prevent accident from a ‘‘ hang fire” 
with smokeless powder; is used in French, German, 
Spanish, and United States services. 

(9) Heavy 1-pounder quick-fire gun, on naval cage 
stand. 

(10) Long 2-pounder (1°75in.) quick-firing gun, on naval 
cage stand, adopted for United States Navy. 

(11) 3-pounder quick-firing gun, on naval cage stand 
(French model) on rigid pivot; weight, 485 1b. ; muzzle 
velocity, 2360 foot-seconds. 

(12) and (13) 6-pounder quick-firing, long and medium, 
heavy patterns. on naval mounts. 

(14) 75 mm. (3in.) quick-firing gun, on naval cage 
stand ; has recoil cylinders on each side; fires a 14 1b. pro- 
jectile, with a muzzle velocity of 2210 foot-seconds ; 
adopted in France. 

(15) 10 cm. (4in.) quick-firing gun, on naval mount, 
adopted in France. 

Besides these guns were the following exhibits :—Five 
pack saddles for mules carrying gun, carriage, and 
ammunition ; Howell's automatic torpedo, with launching 
gear (this torpedo promises great things if the velocity of 


of warships, as well as photographs of Government fac- 
tories, and articles such as plumbago crucibles. This 
last exhibit brings us to what is naturally closely con- 
| nected with ordnance, namely, models of warships. It 
is not proposed to deal with them here, especially as 
some of the best, such as those sent by Elswick, had 
already become familiar to many of us owing to their 
| having been seen in the Naval Exhibition. Of these the 
best known is the beautiful large-sized half model of the 
Victoria, belonging to Elswick. It is mounted against a 
mirror, so as to present the appearance of the whole 
| vessel. From its size and beauty this model attracted 
| attention from the first, and for some time after the 
| sinking of the ill-fated vessel which it represents, the 





| crowd round it was so great as to make it difficult to | 


| approach it. 








THE NORTH SEA BALTIC CANAL. 





One of the greatest marine engineering achievements 
of the present century will, undoubtedly, be the canal 
which is to connect the North Sea and the Baltic, and 


| machinery is apparent. 


which is now approaching completion. From an engineer- | 


ing point of view, the work excels that of the Suez, 


Corinth, and Manchester Canals, and the commercial | 


and strategic importance of the new waterway can only | , ne 
x P 'locks with the Lower Eider, and another highly in. 


compare with those of the first mentioned. ‘Truly, the 


North Sea-Baltic Canal is styled the “Suez Canal” of | 


Europe, and it is en passant curious that this great work, 
<i " aeee-aplee aaa : 5 
tending to the “solidification” of Germany, was con- 


the construction, whereby a more plastic is 
obtained, and whereby, too, the ielbivoack ge rs 
become more compact. The mixture of the mortar is 
effected in pug mills with vertical rollers. This cna 
is most interesting to structural engineers, and desery = 
a fuller description than we can give now. se 

From Holtenau the canal is already naviga’ 
launches in part by the old Eider Canal, 
the most interesting engineering sections should be 
inspected on foot. Everywhere the great dredgers at 
excavators—Holliinders or Dutchmen, as they are called 
through their origin—meet the eye, and of one of these 
at work we give an illustration on page 832, The 
material raised is either emptied into barges, i.e., where 
there is now water, or shot into railway trucks such as 
are depicted in our illustration of the great railway 
embankment at Griinthal, on page 328. All along the 
works the great importance of the steam engine and 
Huge brickworks have been 
established especially for the supply of the canal, by the 
well-known firm of Philip Holzmann and Co., Frankfort. 
on-the-Main, and called the Rosenkrantz Brickworks 
Bricks are used not only for the locks and bridges, but 
also for securing the slopes in the water lines: so of 
course the demand is enormous. 

The canal is also connected by skilfully constructed 


ble for steam 
ut several of 


teresting point are the swing bridges with their foundations 
of the Flensburg-Neumiinster Railway crossing the canal, 


|The fundamental works of the foundations have been 


ceived by Prince Bismarck, and commenced by him, in | 
spite of all the opposition of Moltke and a host of other | 4 3 oI 
| For a considerable distance the Eider runs parallel with 
| the canal, and in this section shoots for the transport of 


famous strategists, who argued that the canal would 
require an army corps for its protection, and on that 
ground was undesirable. And now, just as the Bismarck 
sand-glass appears to be running out, this great monument 
of his foresight and of German engineering skill is rapidly 


carried out by the aid of compressed air, and electricity is 
used as motive power for the work inside the air bell. 


the excavated materials are largely resorted to for their 
conveyance to the banks, dams, or other places. The 
transport is effected partly through open shoots, which 
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rotation of the steadying-wheel can be increased as pro- 
posed); samples of projectiles and cartridge cases; 
armour-plates, showing perforations made by 6, 3, and 
1-pounder projectiles ; 6-pounder breech plug and model 
ammunition boxes. The block is exhibited to represent 
the Hotchkiss breech action generally; the special 
advantages claimed for it are simplicity and power of 
easy and rapid taking asunder and interchange of parts. 
An aluminium cartridge case is exhibited, which is only 
half the weight of a brass one. 

Dudley's pneumatic dynamite aerial torpedo.—The 
idea of Mr. Dudley is to discharge a torpedo by the gas 
formed by the explosion of powder. That is to say, a 
small charge of powder generates gas in a system of 
winding tubes which are brought to a sufficient state of 
tension to discharge the torpedo without fear of abrupt 
shock. This is an arrangement for the delivery of solid 
products, &c., in a direct line in front of the charge. The 
model shown was a rough one, but Mr. Dudley offered 
evidence that success had been achieved in Government 
trials made some months ago. 

SPANISH GOVERNMENT EXHIBIT. 

The Spanish Government exhibit a certain number 
of modern guns and models, including quick-fire and 
disappearing pieces. The most interesting feature is 
the application of compressed bronze to the bores of 
guns. This is not put forward as a rival to steel, but 
rather as a substitute which may be employed with ad- 


vantage under some circumstances, and some of the | 
pieces of compressed bronze have fired 900 rounds with | 


500 metres (1640 foot-seconds) velocity without scoring | 


much. The Spanish exhibit, however, has a historical | nk obtce mee teint alte top 1 to 2, and at the bottom 


character which is peculiar to itself. There is a series of 


guns, beginning with a “* Bombard ” of about the time of | 


Columbus, and including a half‘ Culverin,”’ a “‘ Falconet,”’ 
a half ‘* Robinet,” a‘*Cannon Bastard,” a‘‘Sacre,” and other 
pieces of bronze and wrought iron. Some of them 
are beautiful specimens of mapufacture and in excel- 
lent preservation, most are of the 16th century. 
Again, there is a historical series of swords beginning at 
at the time of Columbus and extending down nearly to 
the present time. The most salient feature, however, of 
the Spanish exhibit is a beautiful collection of models 
of batteries and engineering works. There are also 
collections of technical works on engineering, artillery, 
and cavalry. The young Ki 
private exhibitor, sending 


gun. There is one private exhibit of Spanish guns. 


THE JAPANESE GOVERNMENT EXHIBIT. 
The Japanese Government exhibit one quick-fire 


THE NORTH SEA BALTIC CANAL 


nearing its completion, as the engineers of the canal 
assured H.M. the German Emperor, on his recent visit to 
the works, that it should be opened, without fail, next 
year, i.e., seven years after the turning of the first sod, 
as contemplated by the Iron Chancellor. 

Approaching the canal works from Kiel, near its Baltic 
mouth, we enter it at Holtenau, also in the Kieler Fjord, 
and exactly in the same spot where was the mouth of the 
so-called ‘‘ Fider’’ Canal, taking its name from that river, 
and which the new canal partly follows in its course. As 
is shown on the accompanying map, the canal finishes in 
the river Elbe at Brunsbiittel, the length from mouth to 
mouth being exactly sixty miles. 

The Baltic Canal is in reality a sectional cutting 
through the province of Holstein, there being no locks or 
sluices all along its course, but only at each end. Here 


there is a double set of gates in each place, in order to | 


meet any eventuality of tide on both sides, and which 
thus regulate the water level in the bed. The average 
level of the water in the canal will be the same as that of 
the Baltic, inasmuch as the sluices at Holtenau are gene- 
rally to be kept open, and are only to be closed when the 
tide in that sea rises or falls half a fathom over or below 
the normal tide, an eventuality calculated to happen on 
five-and-twenty days of the year.. But at the Elbe 
entrance, on the other hand, where the tidal waters play 
an important part, the gates will only remain open for 
three or four hours on each tide. The bed of the canal 
lies nine fathoms below the normal water-level, and it 
has a width at the bottom of twenty-two yards. The 


| sides—two yards below the surface—slope from two to 


twelve yards. From the banquette down to the bottom 
1to8. With this profile the depth of water on lowest tide 
is 6°17 yards, with a width of 36 yards, so that this 
would enable almost all Baltic trading steamers, which 


' generally draw no more than 18ft. of water, with a 36ft. 


King of Spain figures as a.| 
a beautiful model of a field | 


beam, to pass each other easily. 

The line of the canal is very regular, all the greater 
curves having radii not under 3000 yards. Only some small 
curves have a radius of 1000 yards, and 63 per cent. of 
the line of the canal is practically straight. 

At Holtenau the great locks are already in full 
working order. The basins are 150 yards in length, and | 
25 yards in breadth. In order to render the building pit | 
dry the energetic course has been taken of attacking the 


| sixty men. 


| the natives. 
| ber of men is greatly reduced. Up to the present nearly 
80,000,000 cubic metres of earth, &c., have been exca- 


are supported by the dredger or elevator itself, and partly 
through closed, sometimes floating, shoots or conductors, 
in which the débris, having been sifted in a special 
apparatus, is pumped up by the aid of centrifugal pumps. 

At Griinthal, the spot shown in our illustration, the 
canal passes the watershed between the Elbe and the 
Eider, and here the engineering works have been very 
great. A gigantic cutting has been made for the water- 
way, and a railway and road embankment with a bridge 
constructed, the latter being 130ft. in height above the 
water surface, and thus enabling the largest vessels to 
pass freely under it, whilst it has a span of 470ft. Across 
this embankment runs the main railway from Neumin- 
ster to Heide, connecting the south and north of 
Holstein with the rest of Prussia. The stone used for 
the locks, &c., comes from the quarries at Neissen, in 
Saxony, and the blocks are conveyed in lighters down 
the Elbe to Hamburg, where they are reloaded in ships 
and sent on to Brunsbiittel. Stone will also be used for 
the construction of the breakwaters, which are to protect 
the entrances, as well as for the lighthouses at each end. 
The old Eider Canal is now closed for traffic. 

During the summer some 5000 men have been at work 
on the canal, one-half of whom live in barracks erected 
by the canal authorities, where they are excellently 
treated and housed. ‘There are about twelve such 
barracks along the canal, besides three hospitals for 
The construction of the sluices at each end 
has been assigned to a Dutch firm of entrepreneurs. 
The wages on the works run rather high for Germany, 
viz., from 2s. 9d. to 8s. for ordinary labourers per diem, 
and from 4s. to 6s. a day for piecework. Foremen, 
inspectors, and enginemen receive upwards of 10s. a day. 


| A large number of the men are Swiss and Italian, these 


nationalities being preferred to German on account of 
their sober habits, and by their giving less trouble than 
In autumn and winter, of course, the num- 


vated and shifted, at a cost of some £3,500,000. The 


‘construction is carried out by a maritime board under 
‘the immediate supervision of Geheimebaurath Fiilscher, 


who has under him four sectional engineers, é.c., at Kiel, 
Holtenau, Rendsburg, and Griinthal, whose assistants, of 
course, are legion. The entire cost of the North Sea- 


| Baltic Canal is estimated at £7,800,000, of which Prussia 


land water trickling down towards the same, above it by contributes £2,500,000, and the Empire the balance. 


sinking wells and using steam pumps. Thus the water- | 
carrying layer is drained before it is laid bare in the 
bottom excavations for the sluice structures. The latter, | 








ALLpay's VicE CLamp.—In our description of this clamp in our 


by the way, are principally built of bricks, whilst cement | last impression we omitted to say that it is manufactured by 


un of business-like construction, some excellent models ' work with admixture of lime is also largely employed in | Messrs, Alldays and Onions, Great Western Works, Birmingham. 
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RAILWAY MATTERS. 


TuereE are nearly 2400 niles of railway open in New 
South Wales. 

Wirnin the last three months the Great Eastern 
Company has converted between fifty and sixty of its engines to 
the use of liquid fuel on Holden's system, and the conversion of 
others is rapidly proceeding. Coal will not be wanted by these 
engines for some time probably. 


Tu» half-yearly meeting of the West Highland Railway 
Company was held at No. 4, Princes-street, Edinburgh, on the 
osth ult, The Marquis of T'weeddale, who presided, stated that 
05 per cent. of the earthworks and 88 per cent. of the masonry had 
been completed ; that of an aggregate of 101 miles of railway 
99 miles had been formed ready for permanent way, and 97} miles 
were laid with permanent way ; that 95 per cent. of the line was 
fenced ; that the telegraph was erected for a distance of 90 miles; 
and that with a favourable winter there was every prospect of the 
line being opened for traffic in the spring of next year. 

Earty next month the Midland Railway Company 
hope to have the Dore and Chinley Railway opened for goods 
traffic. The tunnel between Dore | and Grind eford Bridge is 
about completed, and the various stations, &c., are being rapidly 
jaid out. Last week a small party, including Inspector Wilson, 
Midland Railway ng ys M. A. 8. Jarvis, goods manager, 
Midland Railway ; Mr. W. B. Burdekin, W. Jessop and Sons ; and 
others visited and inspected the workings. A ‘‘special” took 
the party from Dore, and in the tunnel a halt was made to 
inspect the large ventilating shaft, which is sunk some 705ft. from 
the surface. The principal ifficulty the contractors have had to deal 
with has been the large amount of water in the tunnel, but they 
have overcome it, and the tunnel is remarkably dry and well 
yentilated. It is second only to the tunnel under the Severn. 


AccIDENTS on Cincinnati electric car lines, due to brake 
failures, are astonishingly frequent. The runaway on the Avon- 
dale line on September 3rd, Hagineering News says, was reported 
in our last issue. On September 9th another car on the same line 
burned out its fuse wire while climbing a steep grade, and began to 
back down the hill. The brakes were applied and were in good 
order ; but the grade was so steep that the car attained high speed, 
with jthe wheel sliding on the rails. The conductor and motor- 
man of a car which was following saw the other car coming, 
stopped their own car, ran ahead of it, and threw some planks 
across the rails, which finally brought the runaway to a standstill. 
Another car on the Kast End electric line, in Cincinnati, broke its 
brake rigging on September 4th, while descending a grade, It 
attained so high a speed that it finally left the rails on a straight 
track, struck a car on a switch track a glancing blow, and after 
running some distance over the granite pavement brought up 
against the kerb. 


Tue new railway from Wincobank to Chapeltown, laid 
down by the Midland Railway, was opened for goods traffic some 
little time ago, but it will be a considerable time before it is used 
for passenger traffic. At first it was only intended to open up 
communication with the large works and collieries of Messrs. 
Newton, Chambers, and Co,, but later on orders were given to 
widen the track, so that a double line could be placed down, The 
railway is five and a-half miles long, and extends from Wincobank 
Station through Wincobank, Woolley Wood, Ecclestield, and there 
runs near the M. 8. and L, Company’s line, but nearer the village. 
A branch line runs to Messrs. Newton, Chambers, and Co.’s colliery 
at Smithy Wood, ‘The main line then proceeds from Ecclestield to 
Chapeltown, then to Burncross, and on to Thorncliffe. At first 
Thornclitfe was to have been the terminus, but it has been carried 
on for another three-quarters of a mile to Messrs, Newton, 
Chambers, and Co,’s ironstone sidings. ‘he work was begun in 
1890, and has found employment for over 200 hands. 


Statistics have recently been drawn up in Ger- 
many, instituting a comparison between the railways of 
England, France, and Germany, during the decade from 1881 to 
1891. During that period the total receipts on the German rail- 
ways increased 4] per cent., as against 20 per cent. on the 
English and 3 per cent. on the French lines. The financial surplus 
again in Germany rose 23 per cent., whilst it only increased 4 per 
cent. in England and decreased nearly 1 per cent. in France. The 
capital invested in German lines in 1890 bore interest at the rate of 
4°56 per cent.—the rate on the Prussian lines alone being 5°39 per 
cent.—and in England and France at the rate of 4°10 and 3°75 per 
cent. respectively. If we turn to the statistics of passenger and 
goods traftic we meet similar results. During the above-mentioned 
decade the number of passengers in Germany rose 90 per cent., 
which is about three times as large an increase as England and 
France have to show. The goods trattic, considered by weight, 
shows an increase in Germany of 28 per cent., in England of 22 
per cent., and in France of only 8 per cent. The 7 mes’ Berlin 
correspondent says the average fares during the same time have 
decreased 11 per cent, in Germany. 


WRITING on rapid town transit to the Railroad Gazette, 
‘A Conservative ” says :—‘*The speed of trains must be increased, 
particularly for long-distance travel, and this is the chief reason 
why electricity is not likely to be tried on elevated lines at once.” 
In reply to this the above journal says :—‘“‘ It can scarcely be said 
that speed bas much to do with the limits of the application of 
electric motors and elevated railroads at the present time, mainly 
for the reason that one of the most valuable features of the electric 
motor is that of its comparative independence of speed. The 
faster the ordinary electric motor runs the better is its efficiency, 
and in maximum speed it excels all known devices for driving 
mechanism, Four hundred revolutions for a steam engine is exceed- 
ingly rapid, but it is quite slow for an electric motor. The real 
and chief reason why electric motors are not ‘tried on elevated 
lines at once’ is that no one stands ready to advance the large sum 
of money needed to make a conclusive experiment. ‘The unfortu- 
nate trial on the Manhattan road several years ago has operated 
against the advancement of the electric motor in the very service 
for which it is best adapted.” In that experiment an electric 
motor, having a draw-bar pull of about 4500 Ib. as a maximum, was 
tried against a steam locomotive having a hauling power of 8000 lb. 
Manifestly, only one result could follow. 


ConcerninG the use of electric locomotives for overhead 
railways, an American railway contemporary says: ‘‘Any one of the 
several large electric companies in this country stands ready to-day 
to furnish an electric locomotive that will do all that a steam loco- 
motive can do on an elevated road, and will guarantee in addition 
to show a substantial saving in fuel and cost of repairs. It is an 
easy task to find a street railroad willing to experiment with a new 
form of motor, but it is quite another matter with elevated roads. 
They are few in number and are managed by conservative men 
who do not care to make radical changes. No more radical change 
can well be imagined than that from steam to electricity on an 
elevated rond. Vast power-houses would have to be built, and the 
whole repair shop force reorganised. Of course, the repairs would 
be simpler and probably less in cost, but the same machinery could 
not be used except that part now used for the frames and running 
gear repairs, The boiler and tank, grates and smokestack, ash- 
pan and flue machinery would not be needed. All these radical 
changes are foreseen by the managing officers, and although there 
1s a probability of a great saving in total cost of hauling trains and 
a certainty of quicker average speed, yet the trouble and cost of 
the preliminary experiments and the final changes of plant and 
equipment are too great to be overbalanced by the outward 
promises of the electric system. However, there is now a tendency 
on one elevated road to acccept an offer of a trial train, and 
perhaps the coming year will give the practical data that will finally 
settle these discussions,” 


NOTES AND MEMORANDA. 


In the Chicago Exhibition Krupp exhibits a boiler plate 
65ft. in length, 10ft. 10in. wide, 1°26in. thick, and weighs nearly 
16 tons. 


In Greater London last week 3488 births and 2067 
deaths were registered, corresponding to annual rates of 31°1 and 
18°4 per 1000 of the estimated population. 


In London 2633 births and 1656 deaths were registered. 
The annual death rate per 1000 from all causes, which had been 
18°9, 17°5, and 18-9 in the preceding three weeks, further rose 
last week to 20°1, 


In a report dated January, 1891, by the late Mr. C. 8. 
Wilkinson, Government Geologist, it is stated that the iron deposits 
in the districts of Mittagong, Wallerawang, and Rylstone, con- 
tained in sight 12,944,000 tons of ore, estimated to yield 5,853,000 
tons of metallic iron. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
20°2 per 1000 of their aggregate population, which is estimated at 
10,327,846 persons in the middle of this year. The Preston rate 
was highest with 26:0 ; but Liverpool was as bad with a rate of 
25°9, 


Ir appears that continued use of the aluminium solder, 
made by Mr. W. A. Briggs, of 87, High-street, Dundee, proves it 
to be satisfactory, Recently he has made experiments resulting, 
we are informed, in a more fusible solder, suitable for thin work 
and readily adherent. He is now engaged in the production of a 
‘* solderable aluminium,” which is said to be much easier to solder 
than commercial aluminium. 


In the artificial horizon invented by Mr. W. P. Shadbolt, 
the surface of the mercury is never exposed to the air, hence it 
does not easily become contaminated, is also protected from wind, 
and loss of mercury is prevented, thus dispensing with the neces- 
sity for taking any extra supply. The instrument permits very 
small altitudes to be observed, and has been under trial for more 
than a year in tropical Africa, under circumstances entailing a good 
deal of rough usage. 


THE area of New South Wales is estimated at 310,700 
square miles, or 198,848,000 acres, being a little over two and a-half 
times that of Great Britain and Ireland. Excluding the surface 
covered by rivers and lakes, the area would be 195,882,150 acres, or 
about 306,066 square miles. The length of the Colony, from Point 
Danger on the north, to Cape Howe on the south, is 680 miles. 
From east to west, along the 29th parallel, the breadth is 760 miles, 
while diagonally from the south-west corner, where the Murray 
passes into South Australia, to Point Danger, the length reaches 
850 miles, 


Tue largest gas-holder ever built in America is now 
being built by Messrs. R. D. Wood and Co., Philadelphia, for the 
East River Gaslight Company, of Long Island. The holder is 
184ft. in diameter, and 126ft. high, and its capacity is 4,000,000 
cubic feet. The next largest is a Chicago gas-holder of 3,100,000 
cubic feet. These are large, and an American paper says they are 
the largest in the world, but they could be put inside several of 
those in England, and would be, in comparison, about like a collar- 
box inside a stove pipe hat. Some figures will be found in THE 
ENGINEER, 22nd February, 1889, and 20th May, 1892. 


At present ocean telephony over any considerable 
distance is impracticable owing to the retardation of the signals, 
and even rapid automatic sending is out of the question. This 
retardation of the signals is due to the electrostatic capacity of 
the cable, which is distributed uniformly along the whole length 
of the line, and cannot be corrected by compensating devices 
fitted at the ends of the cable. A distributed remedy is wanted, 
and this Professor 5. P. Thompson proposes to obtain by using 
electro-magnetic induction to correct the retarding effects of the 
electrostatic capacity of the cable. This, the Llectrical Engineer 
says, he does by constructing the cable on a three-wire system, 
two of which are to form the complete circuit, whilst the third 
constitutes an inductive shunt connecting these two wires at 
intervals. Such a cable would cost considerably more to construct 
than an ordinary cable, but Professor S, P, Thompson claims that 
it would do ten times as much work, 


THE Sydney Branch of the Royal Mint was opened on 
the 14th May, 1855, prior to which date the gold was all exported. 
From 1851 to 1882 there was received at the Sydney Mint for 
coinage 6,581,580 oz., of the value of £25,207,197 ; there was ex- 
ported without passing through the Sydney Mint 2,784,053 oz., of 
the value of £9,663,209; whilst the estimated produce of New 
South Wales for those years was 9,365,633 0z., of the value of 

234,870,388. During the year 1892 there was received at the mint 
for coinage 144,259 oz., of the value of £522,866; there was ex- 
ported without passing through the mint 12,611 0z., of the value 
of £46,312, whilst the estimated produce of New South Wales for 
the year was 156,8700z., of the value of £569,178. Giving the 
totals it is estimated that from 1851 to 1892 a total of 7,703,074 oz. 
of gold, of the value of £29,282,947, was received at the mint for 
coinage ; that a total of 2,854,230 0z., of the value of £9,919,719, 
was exported without passing through the mint; and that the 
estimated produce of New South Wales for those years was 
10,557,304 oz., of the value of £39,202,666. 


Tuer following experiment for making visible lines of 
electric force is described by Herr Bruno Kolbe:—Into a flat 
cylindrica) vessel pour purified anhydrous oil of turpentine toa 
depth of about 2cm., and add some sulphate of quinine. To the 
rim of the vessel attach two wire springs, adjusted so that the two 
small metallic balls at their ends dip into the turpentine. Stir the 
quinine with a glass rod so as to distribute it evenly, and place the 
vessel on a black cardboard. Join the two wires to the terminals 
of an influence machine, and turn very slowly. At once the white 
crystals group themselves so as to form beautiful curves, represent- 
ing the ‘“‘lines of electric force.” The form of these curves 
recalls that of the brush discharge of the influence machine. Pro- 
fessor Weiler, of Esslingen, gives the following experiment:— 
Prepare a milky mixture by stirring up finely divided quinine in 
oil of turpentine. On sending a series of discharges through it, 
the Scientijic American says, a clearance is produced at the positive 
pole, and the particles cluster round the negative pole, arranging 
themselves in streamers directed along the lines of force. 


A REPORT upon a memoir by M. Defforges entitled, 
‘The Distribution of the Intensity of Gravity at the Surface of the 
Globe,” was recently read before the Paris Academy of Sciences by 
MM. Fizeau, Daubrée, Cornu, Bassot, and Tisserand. This memoir, 
submitted to the judgment of the Academy by the Minister of 
War, summarises the theoretical and experimental researches made 
during eight years in the geographical service of the army, with the 
object of determining the absolute intensity of gravitation for a 
small number of primary stations, and the relative intensity for a 
large number of secondary stations with simplified apparatus. The 
latter were determined by means of the “reversible invertible 
pendulum,” invented by M. Defforges, which exceeds all used pre- 
viously in lightness and convenience, and easily gives an approxi- 
mation to within 1 part in 100,000. The anomalies extending along 
a line from Spitzbergen through the Shetlands, Scotland, England, 
France, and Algiers, considerably exceed any possible experimental 
errors, and the excess of gravitation on the islands and defect on 
the continents is well established. The report, which was adopted 
by the Academy, advises the Government to supply M. Defforges 
with the means to extend bis work to the islands of the southern 





hemisphere, and especially the Pacific. 





MISCELLANEA, 


Tue Sturtevant Blower Company announce that it has 
decided to change the name to the Sturtevant Engineering Com- 
= The management and interests will remain the same as 
heretofore. 


SomE important experiments have been nearly all this 
year in progress under an English firm of electrical engineers on 
electric purification of sewage in two continental towns, and good 
results have been obtained. 


WE learn that although the running of all oil engines 
was stopped in the Chicago Exhibition for two or three weeks, 
owing to difficulties with the Insurance Company, the ‘‘ Trusty ” 
and ‘* Ackroyd” were allowed to run again on oil of 300 fire test, 
these two being the only engines that can run with such heavy oil ; 
the others in the Exhibition are inoperative. 


Tue Edison and Swan United Electric Light Company 
announce a reduction of 2s, in the price of their ordinary and 
special lamps, on and after the 21st inst., thus bringing the cost 
from 3s, 9d. to 1s. 9d. only per lamp. The company declares the 
excellence of quality will be studiously maintained, notwithstand- 
ing that the price of their specialty is thus reduced by more than 
one-half. 


Tue Local Authority of Stanstead, Herts, on the banks 
of the Lea, have at length determined to take the defective sewer- 
age of the town in hand, and have instructed Mr. E. Bailey 
Denton, M. Inst. C.E., to advise them uponit. ‘The improvement 
of the water supply is also to be considered. The recently published 
report of the Royal Commission on Metropolitan Water Supply 
is therefore apparently already about to bear fruit, 


WE learn that Messrs. Vosper and Co. have just com- 
pleted fitting one of their Root’s oil engines in the yacht Venture, 
belonging to Mr. J. Busberry, of Cowes, She was previously fitted 
with steam, but would not stem the tide. She went on her trial on 
the 27th ult., and, we are informed, made nearly seven knots, much 
pleasing the owner, who highly appreciated the total absence of 
smoke and dust, and says the yacht can be kept clean as a sailing 
yacht. Formerly he could carry coal enough for six hours, but 
now carries oil enough for forty-eight hours, without taking up 
space useful for other purposes. 


Tue new United States gunboat Castine has made a 
trial record of 15} knots corrected speed, with 16°42 knots actual 
speed. This makes the Castine faster than her sister ship the 
Machias, which made 15°46 knots corrected speed in her recent 
trial. The Castine is a steel gunboat, 190ft. long on load-line, 32ft. 
beam and 12#ft. mean draught. The displacement is 1050 tons, and 
she has 1600 aggregate horse-power with vertical triple-expansion 
engines, ‘The coal capacity is sutticient for steaming 4668 knots at 
a ten-knot rate per hour. Her main battery is made up of eight 
4in. rapid-fire guns, four 6-pounders, two 1-pounders, and two 
Gatling guns. 


A NEW magazine rifle is to be selected for the United 
States Navy. The Small-arms Board has decided that the naval 
service requires a gun of smaller calibre than 30, the army type, 
and recommends a rifle of 235 calibres, or 6mm. The Board 
decides that the projectile from such a gun will have a flatter 
trajectory, thus dae away with sights, greater velocity and 
greater range, lighter ammunition and greater accuracy. Lugi- 
neering News says, the Navy Department will furnish the barrels 
and ammunition, and American inventors are called upon to supply 
the breech mechanism and stock. The Board is experimenting 
with a barrel of steel with 25 per cent. of nickel in it. 


A progect of the Minister of the Interior for the con- 
struction of a new line of railway, 160 miles in length, has been 
approved by the Russian Government. It will constitute a branch 
of the arterial State line of Koeirsk-Kieer, and will be the shortest 
route from the important town of Kharkof to the ports of Riga 
and Libau. The first section of the Trans-Siberian Railway from 
Viadivostock to Nikoisk has been recently opened for traffic. It 
has been decided to commence without delay the construction of a 
canal which will effect a junction of the rivers Dneiper and Dvina. 
One of the chief objects proposed to be attained by the new under- 
taking is the development of the timber trade, which at present 
has to follow a somewhat circuitous route. 


THE first ordinary meeting of the winter session of 
the Leeds Association of Engineers was held on September 28th. The 
president, Mr. Alfred Towler, said that this year would long be 
remembered as an exceptional one. ‘‘ Trade statistics showed a still 
further decline. Last year’s report of the Amalgamated Society of 
Engineers stated that the percentage of men out of work was 6°9; 
probably this year’s report would show something like 12 per cent. 
In this district alone it was believed that there were from 25 per 
cent, to 30 per cent. of unemployed engincers of all classes, society 
and non-society. Reports from the London, Manchester, and New- 
castle districts were even less favourable. They in Leeds had at 
least the satisfaction of knowing that home work was not going 
elsewhere. ‘To retain our foreign trade, on which we were in a 
great measure dependent, our merchandise must be good, attrac- 
tive, and reasonable in price. We must pay special regard to 
labour-saving appliances, improvements in design, new inventions, 
and good management of men.” 


A MINE of pumice stone exists on the Teneriffe Peak, of 
which the working was only started in 1888. The stone is found 
in that part of the peak called the ‘‘ Canadas,” at about 2000ft. 
above sea level, which has an area of some 6000 hectares, out of 
the middle of which rises the highest part of the peak. The 
Russian Consul at St. Croix bought this property from the Spanish 
Government in consideration of an annual payment for the pumice 
stone working. The Russian Consul has associated himself with a 
Belgian, and they, under the firm styled Aguilar and Valcke, com- 
menced operations in 1888, but it was only last year that exporta- 
tion was really started. At the Paris Exhibition, the Consul- 
General states, this stone obtained a silver medal, and in view of 
the requirements of England, France, and America, he believes it 
will develope a trade of great importance before many years. So 
far, the Lipari Islands have practically furnished the world’s supply 
of this product, exporting about 100,000 tons per annum. The 
Teneriffe stone being recognised as of excellent quality, and its 
extraction being of a much more simple matter than in the Lipari 
Islands, it follows that the price is much less, 


One of the most flourishing sources of revenue owned 
by the Clyde Trustees are the Cluthas, the small up and down har- 
bour, “‘ penny-all-the-way,” passenger steamers. There are some 
seven or eight of them, and ona recent Saturday the number of 
passengers carried reached the unprecedented figure of 27,000. 
The Trustees are considering the advisability of adding to the fleet, 
in order to cope with the enlarged and still growing traffic. 
Incidentally—one can scarcely say purposely—the Trust has itself 
created a large proportion of this traffic. The new docks at Cess- 
nock, and the consequent diversions of the tramway route tv 
Govan, Fairfield, Linthouse, &c., largely account for the enhanced 
patronage of the Cluthas. By this diversion, which conducts the 
tramway line—formerly quite straight—round the east, south, and 
west boundaries of the new docks, ten minutes on an average are 
added to the journey, and recently, by the substitution of the 
ordinary horse traction for the steam trams formerly in use, the 
service is less frequent, and the time taken on the journey still 
greater. The numerous Clutha landing stages, and the regularity 
of the calls, render the journey by water much quicker and more 
trustworthy. It is often not so pleasant on account of the smell 
from the river, but then it is always cheaper, and that counts for 





much with the average passenger. 
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THE NORTH SEA BALTIC CANAL WORKS 
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THE GREAT DREDGERS AT WORK ON DOUBLE CUTS 


























THE RAILWAY EMBANKMENT AT GRUNTHAL 
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MACHINE FOR GETTING UP CORLISS ENGINE 
CYLINDERS. 

HEREWITH are illustrations, Figs. 1, 2, and 3, of a ma- 
chine designed and constructed by M. H. Bollinckx, of Brussels, 
for boring the valve-chests and cylinders of Corliss type engines 
at one operation. M. Bollinckx is a steam engine builder, 
and will not manufacture these machines in his shops, but is 
willing to supply all particulars to a tool-making firm which 
might wish to take the matter up. 

From the general view, Fig. 1, it will be seen that the machine 
consists of a horizontal bed-plate, at each end of which 
stands a head supporting the boring bar and the driving gear. 
In front of the machine are two upright columns, on whose 
faces move four carriages, two on each, containing the driving 
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to the bed-plate, being blocked up to the right height for the 
main boring bar. The other four bars are then arranged in their 
places, their relative positions being adjusted by the insertion 
of a gauge between the two carriages on each column, and 
between the feet of the columns themselves. In the bars for 
the valve chests are mortise holes into which are fixed the 
tools for the first cut, which is made at a rate of from 12ft. to 
16ft. a minute; they are afterwards replaced by a milling 
cutter of the Brown and Sharp type, made in two parts for 
convenience, and ground to exact size, cutting at the rate of 
10ft. a minute. The cylinder is bored in a similar manner, 
but on account of its size a collar has to be used, which, how- 
ever, does not travel on the bar, but is carried forward with it. 


It is believed that better results can thus be got than by having | 


a rotating tool holder on a fixed bar. 


Fig. 2: 
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and feeding gear for the four horizontal bars employed for , 


boring the valve-chests. Wegive sectional views, Figs. 2 and 
3, of the gearing used in these carriages. 

In the boring operation the entire bar moves, being sup- 
ported at its further or back end by the guide piece marked 
Ain Fig. 2,a piece bolted to the valve chest face, and at 
the driving end by the long bearing constituting part of the 
actual carriage; the projected end of it enters the long sleeve 
extending backward from the carriage. This boring bar, it 
will be observed, is a tube-—inside of which passes the feeding 
screw—passing through a plate at the end of the long sleeve, 
and having on its end the gear wheels necessary for auto- 
matic action, and the handle for manual use. The screw 
passes through a nut at the ond of the bar, and is covered by 
an interior sleeve to prevent the entrance of grit. The bar is 
caused to rotate by means of worm gearing through the 
Vertical shaft driven by the bevel wheels beneath the 
bed of the machine. The bar has a long key-way cut 
in it, in which slides a feather attached to the worm 
wheel, and similarly for the worms themselves. There 
are two identical devices on each jcolumn, but they are 
independent, and can be placed in any relative position to 
each other, so as to accommodate many different sizes of 
cylinders. The columns also slide on bed-plates by means of 
& rack and pinion worked by a spanner, and can be placed in 
positions closer together or furtherapart, in accordance with the 
demands of the cylinder. The gear for the boring of the 
cylinder is nearly identical with that described, only on a much 
larger scale. The few modifications will be readily gathered 
from the general view. In all cases the bar is entirely 
removable with facility. The method of using the tool is 
this :—The cylinder having been placed on its face, is bolted 


CORLISS CYLINDER BORING MACHINE—SECTIONS 


This machine can take cylinders varying in diameter from 


| 400 mm. (55in.) diameter, with 800 mm. stroke (7lin.) up to | 


| 1:250 m. (49in.), with 1-800 m. (7lin.) stroke. It is evident 


that great saving of time must be experienced with a machine | 


that thus performs five operations at the same time; the 
machine being carefully constructed, the four valve chests 
are bored perfectly parallel to each other, and the cylinder 
at right angles to them; the use of adjusted milling cutters, 
and gauges for fixing the relative distances between the four 
carriages insures that all cylinders from the same pattern are 
interchangeable. 
work, and as the design is in no degree ccmplicated, it is to 
be hoped that some good maker will take the matter in hand 
and produce here a tool for which Corliss engine builders will 
be thankful. 
facing the cylinder flanges is shown; this is removed before 
the boring is commenced. 
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GAS SUBSTITUTES. 

Ata meeting of the Society of Engineers held at the Town 
Hall, Westminster, on Monday evening, 2nd October, 1893, Mr. 
W. A. McIntosh Valon, J.P., President, in the chair, a paper was 
read by Professor Vivian B, Lewes, F.1.C.. on ‘‘ Gas Substitutes.” 

The author commenced by pointing out that although during the 
past hundred years many attempts had been made to introduce sub- 
stitutes for coal gas as an illuminant, none of them had so far been 

ractically successful in this country. The substitutes which had 
been proposed might be classed as follows:—(1) Oil gas, produced 








The machine is therefore well suited to its | 


In the engraving a tool-holder employed for | 
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by decomposing liquid hydro-carbons, (2) Air gas, consisting 
either of air carburetted with the vapours of highly volatile hydro- 
carbons, or else mixtures of oil gas and air. (3) Carburetted water 
gas. In reviewing the various processes for making oil gas, the 
author specially dwelt upon the Patterson and Young plants, the 
last of which is used in some gasworks for the enrichment of 
poor coal gas, and it was shown that the difficulty in burning an oil 
gas by itself, and also the cost of its production, would prevent its 
ever being a competitor of coal gas. 

In the second class of substitutes it was pointed out that there 
are several considerations which would prevent such systems being 
adopted, excepting in a few small installations, as for successful 
carburetting of air it would be necessary to have a very volatile 


| hydrocarbon of constant and uniform composition, which would 


render the process too expensive for ordinary working, whilst the 
action of the nitrogen of the air upon the illuminating value of 
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the gas is so serious that it makes such processes wasteful in the 
extreme, 

The third and most important class of coal-gas substitutes are 
now for the first time being successfully introduced into Engiand, 
| as, although water gas was first discovered by Fontana in the last 

century, the making and carburetting it for an illuminating gas has 

only been perfectly solved during the last twenty years, and 

although it successfully competes with coal gas in America, where 
| oil for enrichment is cheap and gas coal dear, it is only made with 
a limited amount of success in this country, where the conditions 
are entirely different. 

The author then reviewed the most successful of the American 
processes for making carburetted water gas, and pointed out the 
chief objections to be urged against them, and concluded his paper 
by pointing out the directions in which it seems probable and 
possible to so modify the American methods of manufacture as to 
make a gas suitable for use in this country, and free from the chief 
objections that can be urged against the American methods of 
manufacture. 

In order to do this, he proposed doing away with the large 
| external superheating chambers, which form so important a part 
| of the American plants, and instead of converting the hydocarbons 
| used for carburetting water gas into permanent gases by passing 
| the oil vapours over large heated surfaces of baffle plates or bricks, 
| to rather decompose these oils by injecting them directly into the 
incandescent fuel which was being utilised for the generation of 
the water gas, protecting the oil from decomposition by using 
superheated steam for its injection, which decomposing in contact 
with the incandescent fuel, surrounded each particle of the hydro- 
carbon with an atmosphere of water gas, and so diluted and pro- 
tected it, that it could be rendered perfectly permanent as a gas 
without over decomposition, At the same time the author advo- 
cated the simultaneous manufacture in the apparatus of hydrogen, 
which by diluting the water gas, reduced to a very great extent 
| the proportion of poisonous carbon monoxide which it contains. 
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THE ELECTRIC LIGHT AT DERBY. 





Ox Tuesday next the Mayor of Derby—Mr. Councillor 
Marsden, J.P.—will formally inaugurate the lighting of that 
town with electricity, supplied from a ceniral station, and 
on a complete system, which has been carried out from the 
designs of Messrs. Bramwell and Harris, and under their 
supervision. 

The generating station is situated near the river, and on 
the site of part of the celebrated old silk mill, one part of 
which is still in operation. The position with relation to 
the town is shown upon the map above, one of the parts 
—shown hatched—representing the generating station itself, 
and the other the coal stores. From this station alter- 
nating currents are supplied by a number of leads, to 
any or all of the transformer stations, which are shown on 
the map by circles and numbers. The system adopted is 
new with this installation, and involves the use of what 
Messrs. Bramwell and Harris have termed the ring main 
system, house transformers not being used. Current is 
generated at 2000 volts, sent by any one of the machines to 
any one or all of the transformer stations, and there let down 
to 105 volts, at which the current passes into the ring main. 
From this main, which, of course, is in duplicate for supply 
and return, the current will pass to all consumers. 

The station itself contains many points of great interest 
to engineers, including those relating to the design and 
arrangement of the buildings, arrangement of the machinery 
and selection of units, the arrangements in connection with 





the boilers, steam supply, drainage and condensation, and of | 


the various means of working the machines, singly or any num- 
bers in parallel, in connection with all or any of the transfor- 
mers, and the ring main. The machines are all alternators, with 
a period of only forty per second, the lowest ever adopted for 
central station work. They are all coupled direct to their 
engines, and the running so far has shown that they work in 
parallel perfectly, and get into step at once. The engines 
are all vertical compounds, from 50 to 100-horse power, 
working with a boiler-pressure of 1301b. The boilers are 
Lancashire pattern, fitted with Vickers’ mechanical strokers. 


| boxes, the effects of a mishap in any part of any of the 





Swan Eno 


| of rivers, radiation will be retarded and the land will sink. 


| suggest themselves, 
| area will necessarily be much contorted, and faults or cracks will 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





A COROLLARY TO THE NEBULAR THEORY, 


_ Sir,—On August 26th, 1892, you kindly published a letter f 
me on ‘‘The Sun’s Heat and Ethereal Resistance,” in whic! ~ 
attempt was made to show that the action which produces sun 
spots supplements the normal conditions of combustion on the 
sun’s surface, and that for a period the rate of combustion * 
quite as likely to increase as to Ke out. The argument was bas 4 
on the nebular theory that the solar system is cooling down a _ 
that the earth was once in the same condition as the oan ie 
present. Let us now follow the course of the oxygen and hydroge 
during the process of cooling. ; eee 

It was pointed out that the difference of temperature betwee 
the melting point of rock and that required to boil it is very nee 
but the difference between the heat necessary to decompose oxygen 
and hydrogen and that required to gasify rock is much greater: 
making it clear that when the rock, of which the earth is composed, 
condensed into the liquid state, the simultaneous combination of 
oxygen and hydrogen at, or among the rock itself, must have heen 
impossible. The rock—probably a glassy mass—must therefore 
have been originally condensed ina dry state. This seems to me 
to be an important point, suggesting a very wide field of inquiry. 
Eventually when the earth cooled down sufficiently, it allowed the 
water to settle on its surface. The surface may or may not have 
been red hot, possible it was, but it must have been solid, The 
water may or may not have boiled—probably not—but it is quite 
certain it must have wetted the ground. 

As the heat continued to decrease, and allowed the water to 
penetrate deeper below the surface, permeating, disintegrating 
and changing the rock, the hydrostatic pressure at the lowest 
point to which it had percolated will have continually increased 
and will have continued to do so up to the present time. For 
although the total volume of atmosphere and water has probably 
decreased, yet owing to the latter being distributed in cracks and 
fissures instead of on the surface, and therefore having a greater 
head, the pressure will have increased as the depth, though 
probably not in quite the same ratio, That water is prevented 
from penetrating beyond a certain depth by internal heat, js 
recognised by some geologists. Thus Prestwich remarks, “ As a 
point must be reached where there is reason to suppose the teusion 
of the vapour will equal the hydrostatic pressure of the descending 
water and stay its course.” The casio of equilibrium are 
admitted, but the question of the continual variation in the value 
of the forcesis not broached. 

One primary effect of this process of percolation must have been 
an expansion or swelling of the saturated portion. There are also 
reasons for concluding that the water and rock together occupy 
more space after saturation and combination take place than they 
did before. But to discuss this point would occupy far too much 
space. It only affects the subject of this paragraph, and I have 
to admit that I have not been able to prove it to demonstration. 
That glass, although soluble in water at high temperatures, is, so 
far as we know, impermeable, whereas all granitic rocks contain 
vacuities in their cavities, will suffice to indicate the line of 
argument. Admitting this point, and neglecting for the present 
the contraction of the globe as a whole, it is clear that as percola- 
tion proceeds the surface of the sea will rise, as well as that of the 
land and sea bottom, but at a slower average rate. Where the 
rate of radiation or cooling is above a certain normal—the normal 
in this case being considerably below the mean—percolation and 
expansion will cause the land to rise faster than the surface of the 
ocean; where it is below normal, it will not rise so fast as the 
surface of the ocean, and will therefore appear to be sinking. The 
rise and fall of land is therefore chiefly determined by difference in 
surface conditions. For example, where land is usually covered by 
a mist on clear nights, such as the low-lying tracts at the deltas 
A 
change in climatic conditions, such as a glacial period, would 
equalise the rate of radiation, not stop it; and the delta would 
rise and become a mountain, owing to the excess of matter 
accumulated and heat retained there during the former period. 
Other causes of variation, such as the set of hot and cold currents, 
affecting the dissipation of heat from the sea bottom, readily 
The strata at the margin of a rising or falling 


result ; but the great surface divisions being land and water, it will, 
generally speaking, be near the coast line that cracks will chiefly 
occur. 

In a letter of this description it is absolutely necessary to adopt 


| certain extant theories, without going into minute particulars as to 


the reason for their acceptance. Accepting the most modern, 


| that pressure causes solidification, and that the earth is therefore 


solid throughout—chiefly on the ground that large castings always 
solidify from the bottom—it follows that ‘‘rocks, which in our 
furnaces would be melted at a certain temperature, may remain 
solid even at much greater temperatures in the heart of the earth. 
When using the terms liquid and solid, it must not be forgotten 
that they are in some cases merely relative, Thus the phenomenon 


| of viscosity frequently makes it difficult to draw a hard-and-fast 


line between the two states. Then, again, we have the flow of 


| solids under pressure, which has been beautifully illustrated by Pro- 


They are made larger for the power they have to develope 
than would ordinarily be the case, with the object of provid- | 
ing a storage of heat to meet the short period of maximum 
demand. The dynamos run at a maximum speed of only 
250 revolutions per minute. The transformer stations, or | 
more properly, transformer boxes, in most cases form the base 
of electric arc lamp standards, each such transformer box 
containing transformers equal to 1200 lights. The arc lamps 
with which the town will be lighted are each of 2000-candle 
power, thirty-five such lamps being worked in series. The 
lamp of 8-candle power is taken as the standard. 

As above stated, no house transformers will be employed 
under this system ; all the supplies being from the ring main, 
which is fed at about 105 volts. By the arrangement of trans- 
former stations, switches, and omnibus bars, the current 
may be sent, as we have said, to all the transformers connected 
to the ring main, or it may be sent by one generator to any 
one such station where most current is for the time 
being wanted, and if a small quantity of current be required 
from more or less distant parts of the ring main, another, and 
perhaps a smaller generator may be set to work; but often 
very small demands may be sufficiently supplied, and in the 
end more economically, from the distant transformer station 
in use. No trouble is anticipated from this straightforward 
and simple arrangement, all the machinery being of a simple, 
substantial, and moderate speed character. On the other 
hand, Messrs. Bramwell and Harris’ ring main system 
secures greater facilities for control and management. 
Numerous cross connections are made, so that the mainten- 
ance of uniform supply and pressure is, as on hydraulic 
systems, assured. By means of the arrangement of connection 


circuits, such as may be the result of a fire at a house, 
will be confined to the short length of supply main 
near such a place. The conditions in this respect are such 
as to insure as little inconvenience to consumers, as would, 
for instance, happen to gas consumers under similar cir- 
cumstances. The Derby installation is in so many respects 
of interest that we shall in future impressions give further 


| in length, 


29 
ool— 


fessor Frederick Kick—see THE ENGINEER, April 25th, 1899, p. 
and is peculiarly applicable to the present inquiry, as it effectually 
disposes of the idea of vast cavities existing in the interior of the 
earth, 

The cracks near the coast line will necessarily extend to the 
origin of the upraising force in depth, and to an indefinite distance 
When an earthquake occurs—that is to say, when one 
side slides on the other—these channels of communication are 
opened, the irregularities in the walls of the crack forming fissures 
in the manner described by Sir Charles Lyell, when considering 
the swelling of veins. The pressure on the inside being thus 
relieved, the walls of the lower portion—being above the melting 
point—melt and fiow into the fissure. At the same time a portion 
of the imprisoned water flashing into steam converts the molten 
rock into a mass of froth, and produces the usual volcanic 
phenomena so ably described by Professor Judd. ; 

When one volatile fluid is contained in another of superior 
gravity by means of pressure, the removal of the pressure does 
not at once liberate the whole of it. This may be observed in 
opening a bottle of champagne, which—but for the regretful fact 
that no inflow takes place at the bottom of the bottle when the 
cork is drawn—is a very close parallel to the case in point. Thus 
when the first rush of lava froth—or when cold, pumice—is over, 
the flow takes place more quietly, and the moving mass gradually 
increases in weight until equilibrium is restored and the eruption 
ceases, 

It will now be seen that although the temperature and pressure 
of the percolating water was less during the earlier periods than at 
the present time, yet the same governing principle of action was 
at work, producing embryonic and imperfect forms of eruptions, 
the results of which are recorded in the contortions of gneiss and 
the semi-liquid flows of granite. But the true volcano of the 
tertiary period could not have occurred till the water reached 
rock, the temperature of which was well above the melting point. 
Further, it follows that the ‘‘ vapour tension” has no tendency of 
itself to upheave masses of the earth’s crust, being always in 
equilibrium with the hydrostatic pressure ; that the chief a 
played by the water and steam during the eruption is to reduce 
the specific gravity of the liquid column ; that the primary factor 
which determines the volcanic activity of the earth is the rate at 
which it cools down. Volcanic activity will, therefore, be greater 
on small planets than on large ones, but the duration of the 
voleanie period will be less. Inversely, if the rate of cooling is 





particulars and illustrations, 


sufficiently slow, there will be no manifestation of volcanic action. 


Oct. 6, 1893. 
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. ‘eady been shown that where the rate of cooling is 
But it has : ‘= ing. Hence we find no voleanoes on sinking 
— This may to some extent account for the size and number 
oe canoes on the moon ; but there are many factors in the case, 
~ lg nebular theory, however, shows the moon to be a planet 
eh has reached its final stage; let us therefore follow our 
bo jothesis 2 little further. — 

When tbe earth by cooling has allowed the water to penetrate 
enfficiently, the whole of the land will have risen above the level 

f the sea; in other words, the sea will have been absorbed. A 
°- ce of ordinary writing paper pasted on a globe 2ft. diameter to 
208 esent the land, gives an idea of the volume of the sea compared 
wah that of the earth, and shows that the capacity of the latter— 
we the very lowest estimate-—-is ample. The sea having been 
ce irbed, the ground will dry up, shrink, and crack in all directions 
pone surface of the moon has nas. But when anything is said to 
have dried, it is only another way of saying that the pores which were 
formerly filled with water are now filled with air. The atmosphere 
will therefore follow the same course as the water, and ultimately 
disappear. Even Mr. Nasmyth admits that there is strong 
evidence to show that the older formations on the moon have had 
their reflective power dulled by atmospheric influences from 
which the later ones have been exempt. : : 

It has been shown with respect to the two opposing forces, viz., 
the hydrostatic pressure and the internal heat of the earth, that 
the former is constantly increasing, while the latter is steadily 
decreasing. Our knowledge of the behaviour of water at very high 
temperatures and pressures is extremely limited, yet nevertheless 
it is impossible to conceive that they can be of such a natureas to 
enable equilibrium to be maintained indefinitely under these con- 
ditions. The pressure of the water must ultimately overcome the 
resistance of the heat. . 3 . 

The magnitude of the consequences invol ved in this statement are 
not easily realised. One thing, however, is clear, that voleanic 
activity would be increased enormously ; and considering the large 
tracts of country which have been covered by recent flows, it is 
not unreasonable to ee that large portions of the earth’s 
surface would be flooded with molten lava. The probability that 
some such disturbance has taken place on the moon will, I think, 
be readily admitted by those who have studied her topography. 
But the nebular theory shows that whatever has happened on the 
moon may now be taking place on Mars, and will in due course 
occur on the earth. Is Mars passing through this crisis? and are 
his brilliant red colours due to seas of molten Java’ Be this as it 
may, enough has been said to show that the question as to whether 
the earth was dry before the geological period commenced is one 
well worth inquiring into, So far as Iam aware, the only writer 
who makes a Virect reference to the point is Moses, G. D. 8. 

October 2nd, 





CARNOT’S FUNCTION, 

Sin,—I have neither the time nor the inclination to write letters 
which occupy three columns of THE ENGINEER. It is, therefore, 
impossible for me under the circumstances to be as explicit as Mr, 
Bower is. There is the less reason for a long reply to his last 
letter, in that he and I are in the main agreed, the principal 
difference between us being that he is thinking all the time he 
writes of a heat engine working under one set of conditions while 
I am thinking of another. Thus, for example, I never contem- 
plated the use of a regenerator, simply because such a thing does 
not now, and never has existed in a practical form. The only 
regenerator that can be got to work at all with a hot-air engine is 
made of wire gauze, and has two defects which are fatal. The 
first is that the frictional resistance which it offers to the passage 
of the air gets up a tremendous back pressure, and the other is 
that the wire is burned out ‘‘in no time.” No one has proposed 
the use of a platinum wire regenerator or of a Cowper stove. 
When Mr. Bower can produce a regenerator which is good for any- 
thing, then the hot-air engine will have some chance of being used. 
It is entirely out of the range of practical mechanics at present. 
| regret that Mr. Bower thought I was writing about a hot-air 
engine with a regenerator, when in point of fact 1 was doing 
nothing of the kind. 

He asks me what more is required to complete his diagram, which 
he says refers to an explosion engine. Well, of course, the first 
portion of the diagram is wanted. It is that portion common to all 
heat engines. An explosion engine is not very convenient to deal 
with in this connection, because of the suddenness of its action, so 
I will take a steam engine. But Mr. Bower will be at no loss to 
trace the connection. I am speaking now, be it observed, not of an 
impracticable theoretical engine, but of a practical machine. We 
have three temperatures to deal with, which I shall call ¢, T and ¢. 
The first, ¢), is the temperature at which the feed enters the boiler. 
The second, T, is the temperature at which the steam leaves the 
boiler, The third, ¢, is that in the cylinder when the exhaust port 
opens. To avoid complication I shall neglect compression 
altogether ; we have then the following diagram roughly drawn :— 

The first thing that takes place 
in the boiler is the raising of the 
temperature of the feed-water ; 
the second is its conversion into 
steam ; work is done in the boiler 
represented by that portion of A 8 aici 
the diagram ft, T A. 

Next we have the full pressure portion of the stroke, during 
which steam is pushed out of the boiler. This represents anotker 
part of the diagram, the rectangle A TTB, The work done is all 
done in the boiler ; none of it is done in the cylinder, except in the 
same sense that work is done by a piston-rod. Thus an engine 
working without expansion—a steam fire engine, for example—has, 
as I have said before, no efficiency, in any sense that can be 
gathered from the indicator diagram A TTB, for the simple 
reason that the whole of the heat work is done in the boiler, and 
not in the cylinder, If the engine works expansively we have that 
part of the diagram T Bf, andit is ‘//s part, and this only, that 
represents the basis for determining the efficiency of the engine 
per se. And I repeat that in comparing any two engines, other 
things—such as cylinder condensation—being equal, the relative 
efficiency will be measured by the relation which T bears to 4. The 
greater the difference the greater the efficiency. 

Mr. Bower omits all reference to that part of the diagram ¢, T A. 
In the well-known Rankine-Carnot diagram, it in one sense appears 
as a compression curve, and in another sense as a rising pressure 
curve due to the application of heat; but to put the matter in 
that way is simply to cause confusion, because if Mr. Bower will 
look at such a diagram, say that on page 342 of Rankine ‘On the 
Steam Engine,” he will see that there is no full pressure part of the 
diagram at all. Using Rankine’s own words, we have for an elemen- 
tary heat engine the condition that ‘ the change between the two 
limiting temperatures T’ and ¢ must be made entirely by com- 
pression and expansion.” ‘There is no such heat engine in exist- 
ence ; there never was, there never will be. In all practical 
engines, as I have said, there is work done by the heat in raising 
the pressure of the working fluid from the lowest point to the 
highest, and this will be represented by that portion of the 
diagram ¢;T A. I need not tell Mr. Bower on what the amount of 
work thus done depends. He may very naturally, however, ask 
how I measure the length of the base line from /,; to A. That is 
purely arbitrary ; for convenience we may take it as the same 
length as B ¢, because it is clear that, on the whole, the time spent 
in doing f, T A will be the same as the time spent in doing T Bt. 
But Mr. Bower is far too well versed in thermodynamics to 
make it necessary for me to do more than I have done in the way 
of explanation—at least I think so, 

So far as I see, there is only one other point that I can deal with, 
without writing a letter A. | too long to ask you to publish. It 
refers to whether the heat should all be supplied, even in a theo- 
retical engine, at the highest temperature or not. Now if Mr. 
Bower will turn to Rankine’s diagram, he will see that so far from 
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all the work being done under isothermal conditions, only a portion 
isdone. There is, as I have said, no uniform pressure part of the 
stroke. The fluid first expands isothermally, then adiabatically. 
Then it is compressed first isothermally, then adiabatically. Mr. 
Bower, as I understand him, holds that the heat must be supplied 
at the highest possible temperatures throughout the whole stroke. 
This is not Carnot’s contention. It is not the action in the theo- 
retically perfect engine. It assumes an entirely impossible set of 
working conditions. 

We have air, let us suppose, expanding and driving a piston. 
Let us assume, first, that it expands isothermally, and that when 
the work of expansion has been completed ¢ is equal to T, Just so 
much heat has been communicated from outside—the source of heat 
—as sufficed to do the work, Will Mr. Bower have the kindness 
to tell me how the efficiency of such an engine is measured by T - / 
—because there is no fall of temperature—and how it complies with 
Rankine’s condition that the changes between the limiting tem- 
peratures must be brought about by compression and expansion, 
seeing that there is no change? Mr. Bower holds, as I <obnaniad 
him, however, that what is meant by imparting all the heat at the 
maximum temperature really means what I have just suggested, 
namely, an engine working isothermally. Such an engine would no 
doubt be of maximum efficiency, because the whole of the heat 
imparted would appear as work on the piston. But I fail to un- 
derstand just what he thinks would take place during compression. 
It seems to me that heat would go on accumulating until everything 
was white hot. 

Next, let us suppose that an engine works adiabatically ; that 
to begin with, the air was supplied with a store of heat, and that 
subsequently the temperature dropped as expansion took place, 
but the drop can, under the conditions, only be due to the perform- 
ance of work, and no more heat can be expended than is required to 
do the external work. Will Mr. Bower tell me why, other things 
being equal, this engine should be more wasteful than the 
isothermal engine! In both casesall the heat supplied is accounted 
for by the work done. 

The same fluid is used over and over again, never leaving the 
cylinder, and the only heat supplied is that expended in perform- 
ing work, and that this must be so is clear, because it is a condition 
of the problem that no heat is wasted by radiation, &c., and the 
working fluid never leaves the cylinder. If, then, more heat is 
supplied in any way—as, for example, by external werk expended 
in compressing the fluid—than is converted into external work, 
the whole apparatus must accumulate heat. If, on the other hand, 
less is supplied, then the work done will be diminished until 
equality is reached. 

If this be the case, then it follows that the efficiency of the 
engine is the same, whether the heat is supplied at the highest 
temperature or not, and that it matters nothing whether the ex- 
pansion is isothermal or adiabatic. I have never yet seen a con- 
clusive proof of the assertion often made that an isothermal engine 
must be more economical than an adiabatic engine. 

As for the practical objection to supplying heat at low tempera- 
tures, I have already had my say. 

As to Mr. Bower's bit of fun about a locomotive, that is quite 
excusable. He simply has failed to grasp my meaning. He was 
amused, and now] am. The benefit is mutual. Perhaps it is as 
well to add that notwithstanding its length I have read Mr. Bower's 
letter all through twice, and certain portions of it half-a-dozen 
times, so I really think I have grasped his meaning. But in places 
he is anything but lucid. 

October Ist. z. W. 


Sir,—I understand Mr. Bower to say thatif a regenerator were 
added to a gas engine its efficiency would be largely augmented. 
By implication it follows that makers of gas engines have failed to 
utilise their opportunities. 

It is, of course, obvious that the only way in which a regenerator 
could be utilised is by raising the temperature of the air, or of 
the air and gas before they enter the cylinder. It will no doubt 
be news to Mr. Bower to learn that hundreds of pounds have been 
expended in the endeavour to carry this principle into practice, and 
that the attempt has ended in total failure. Engines constructed 
on this principle heated the air all right, but have always used 
more gas, instead of less, than those working with cold air. A 
radical objection to the scheme is that the air must be heated either 
at constant pressure or constant volume, If the latter, a com- 
pressing pump is essential, and it will absorb all the power that 
can be gained by the heating. If at constant pressure, then the 
size of the engine cylinder must be very much increased, with a 
corresponding increase in the dimensions of every part. We should 
need a commercial 10-horse engine to do five horse-power, and 
after all the gain has in practice been found to be xi/, 

The gas engine is a very complex machine in its mode of opera- 
tion, and there are many things about it which do not goon all 
fours with thermodynamic teaching. 

Before the Otto patents expired every nerve was strained by men 
of the very highest type of intellect to choose a better expedient 
than the Otto cycle. None of these attained success, and the 
moment the patent lapsed, all these devices were abandoned, and 
the Otto cycle holds the field. 

Iam quite in the dark as to what your correspondent means, 
by saying that in a gas engine, fluid receives heat at every tempera- 
ture but the highest. 

I may point out that your correspondent’s notion that the 
efficiency of an engine depends on the size of the diagram fora 
given weight of working fluid, and a given range of temperature, 
seems to me to be only true with numerous qualifications. 

It has yet to be shown that less heat can be converted into 
work with adiabatic than with isothermal expansion, This is 
really the crvv of Mr. Bower's argument. In any practicable heat 
engine, the working fluid is rejected at the end of each stroke. 
Let it be supposed that losses due to radiation, &c., are eliminated. 
It follows that the whole remaining loss will be represented by the 
unutilised heat carried away in the exhaust. It does not require 
any profound cogitation to see that the exhaust will be hotter 
with isothermal than with adiabatic expansion. It is for Mr. 
Bower to explain how, under the circumstances, the isothermal can 
be more economical than the adiabatic engine. 

It seems to me, further, that if Mr. Bower would say plainly that 
engineers are fools because they do not fit all their engines with 
regenerators, he would have put his argument ina nutshell. If 
your correspondent can construct a feasible regenerator for, say, 
a hot-air engine—it is worse than useless for a gas engine—he 
will succeed in doing that which neither Ericsson or any one else 
has as yet succeeded in doing. NIB. 

October 2nd, 


Sir,—Would Mr. Bower mind putting me, and I believe a few 
others, right on the matter of heat engines? The formula Ph t 


means, I takeit, that a certain amount of heat T is taken from the 
boiler, or the source of heat, never to be returned, and that of that 
a certain amount, T —¢, is used mostly in the performance of 
mechanical work, and that this proportion to the whole heat taken 
from the boiler represents the efficiency ; so that the greater the 
range of temperature the greater the efficiency. 

If, however, some portion of the original heat taken from the 
boiler be returned, as it isin the case of the modern condensing 


engine, then, I take it, the formula ae does not represent the 


efficiency, but that the efficiency is represented by the proportion 
of heat used—or T — ‘—to the heat taken from the boiler minus 
that returned ; or tocall the heat returned T!, the efficiency would 
be represented by the formula-7— 1. So that in the modern 
steam engine the increasing of the range of temperature is not the 
only way of increasing the efficiency. For instance, T - ¢ may be 





very small, and yet the efficiency very high. As Carlyle pointed 
out when speaking of quite another matter, there are other ways 
of increasing your fraction than by increasing your numerator, 
viz., by lessening your denominator. 

If it were possible to return the whole of the heat not used, viz., 


t, to the boiler, then the efficiency becomes —? a.e., 1 to 1, or 


100 per cent., let the difference T - ¢ be what it will. 


Oulton, near Leeds, October 2nd. H. R. H. 





SAWING MACHINERY AT THE CHICAGO EXHIBITION, 

Si,—Your ‘Special Commissioner,” writing on the above 
subject in your last issue, in speaking of the setting of saws 
remarks :—‘‘ While in England the set of a saw consists in the 
bending of alternate teeth to the left and right-hand side, which 
kind of set is called in America ‘spring set.’” I think this remark 
requires modification, as what is known as ‘‘ hammer set” is used 
considerably in this country, and latterly ‘‘ swage setting” has 
been introduced to a limited extent for large saws. For saws of 
moderate diameter and gauge, spring setting answers very well. if 
carefully done with a gauge ; the teeth have, however, a constant 
tendency to assume their original position. If correctly set, 
hammer-set saws will stand up well to their work. The old- 
fashioned way of doing this was with a punch and a block of wood ; 
and a very brutal way it was, as it strained the saw plate and 
sometimes broke the teeth. At the same time it was impossible 
to get the teeth to one uniform set, consequently the timber was 
scored, and much wood and power consumed unnecessarily. 

The best plan with which I am acquainted for hammer setting 
is to mount the saw horizontally on a conical centre, and allow the 
teeth to rest on an adjustable steel die, made with a bevelled edge 
turned excentric, so as to allow of the right proportion of set for 
teeth of various sizes. With this arrangement any desired amount 
of uniform set can be given to the teeth without unduly straining 
the plate. Hammer setting is a fair test as to the quality of the 
saw, as the teeth may crack or fracture if the steel be burnt or of 
too hard a temper, or bend readily if too soft. It should be borne 
in mind that, whatever kind of setting be employed, for successful 
and economical working absolute uniformity is imperatively 
necessary, and that setting does not increase the cutting power of 
a saw, as a saw will cut faster with little or no set, provided the 
nature of the wood wili allow it to pass through without binding. 
So great is the competition in the wood-converting industries, that 
what may be termed the scientific condition of the cutting tools 
often means the difference between profit and loss. Thanks are, 
therefore, due to your correspondent in calling attention to the 
subject. : 

Appold-street, London, E.C., M. Powis Bats. 

October 2nd. 





SPECIFIC HEAT OF STEAM. 


Srr,— Maxwell in his work on ‘‘ Heat,” page 69, gives the follow 
ing datum for determining the value of the so-called latent heat of 
steam. He states that it has heen proved experimentally that 100 
grains of steam at 212 deg. Fah. added to 5000 grains of water at 
55 deg. Fah. produces 5100 grains of water at 77 deg. Fah. From 
this datum Maxwell proceeds in a very cumbrous, roundabout way 
to determine the value of L, the so-called latent heat, by com- 
paring the heating effect of 100 grains of steam at 212 deg. Fah., 
with the heating effect of 100 grains of water at 212 deg. Fab., 
so that his calculations are actually based on the assumption that 
the specific heat of steam is equal to the specific heat of water. 
That this statement is true can be demonstrated in very few lines. 
We can simplify the demonstration by substituting 1 1b. of steam 
and 50 1b. of water for 100 grains of steam and 5000 grains of 
water. The heating power of steam consists of (1) its sensible, and 
(2) its so-called latent heat. If the specific heat of saturated steam 
is equal to the specific heat of water, the final temperature of the 
51 lb. of water, if the so-called latent heat of steam had no exist- 
ence, would be equal to— 

673 deg. + 516 deg. x 50 

51 

If, therefore, the actual temperature ascertained by experiment is 
538 deg. Fah., we have 

(L = (588-519) . 51T. U. = 969 T. U. 
Corresponding to the value 965 T. U., the exact increment in the 
temperature of the water would be 21°92 deg. Maxwell's calcula- 
tions are therefore based on the assumption that the specific heat 
of saturated steam is equal to the specific heat of water. 

The hitherto accepted values of the specific heat of saturated 
and dry steam at constant pressure are ‘306 and °475 respectively. 
Seeing that in raising the temperature of saturated steam at 
constant pressure part of the heat used must be expended 
in converting the combined moisture into dry steam, and must 
therefore, become latent, the specific heat of saturated steam 
at constant pressure must be greater than the specific 
heat of dry steam at constant pressure. At constant 
volume the specific heat of aimee’ steam must clearly be 
greater than the specific heat of dry steam, if the latter is less 
than that of water. The experimental value, therefore, of the 
specific heat of saturated steam is clearly wrong, if the specific 
heat of dry steam is right. I shall, therefore, determine the value 
of L corresponding to the hitherto accepted value of dry steam at 
constant pressure. The generally accepted value of y for dry 
steam is 1°3, so that the value of the specific heat of dry steam at 
constant volume corresponding to the value ‘475 at constant 
pressure is ‘366, and therefore the resulting temperature of the 
mixture of 1]b. of dry steam and 501b. of water, leaving latent 
heat out of consideration, would be equal to 

673 deg. x *366 + 516 deg x 50 _ 
51 


= 519 deg. 


510°7 deg. 





and therefore 
L = (537°92 — 510°7) . 51 T.U. = 1383 T.U. 

On which horn of the dilemma, then, will those who have hitherto 
maintained that the specific heat of dry steam at constant pressure 
is equal to °475, and the value of L to 965 T.U., prefer to be 
impaled? Will they prefer to stick to the hitherto accepted value 
of the specific heat of dry steam, or the hitherto accepted value 
of L? WILLIAM DONALDSON, 
October 2nd, 





CYLINDER CONDENSATION. 

Srr,—Your correspondent ‘‘C. E. B.,” in his letter of Sep- 
tember 15th, promulgates a very ingenious and entirely new theory 
of surface condensation, in which he maintains that the condenser 
tubes have a rise and fall of temperature ‘‘ approximating more or 
less to a simple harmonic cycle,” and apparently having some 
connection with the cylinder and crank shaft. 

Returning again to the leakage theory, I would like to ask 
“C, E. B.” a simple question, viz., If there was no cylinder con- 
densation in the case of the Iona, how does he account for the 
water present in the cylinders—29°5 per cent. in the high-pressure, 
168 per cent. in the intermediate-pressure, and 34 per cent. in the 


Sue ae W. R. CUMMINS, 


(For continvat‘on oy Letters see page 340) 








A 520rT. swing span of the bridge across the Missouri 
River between Council Bluffs, Ia., and Omaha, Neb., was com- 
pleted September 14th. The span is designed to carry a double 
track railway, two roadways, and two sidewalks, and is the longest 
and heaviest swing spanever constructed. It was constructed and 
erected by the Phenix Bridge Company, of Phcenixville, Pa. 
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PUBLISHER'S NOTIOE. 


g.8. ““LUCANIA” AND “GREAT BRITAIN,” 

** THe ENGINEER for October 18h will contain a very full 
“description of the Cunard Steamship Lucania, No pains or 
expense have been spared to make this description complete, The 
illustrations will consist of a Double-page Supplement, in. the 
highest style of wood engraving, showing one set of her Triple- 
expansion Engines, which are capable of developing 15,000-horse 
ower; besides numerous illustrations of the ship taken from 
‘peciatl photographs, and engravings of the steering gear, winches, 
dc. Ja the same issue wil be published a very full and unique 
description illustrated by engravings from original drawings, of the 
pirst Atlantic screw liner’, the Great Britain, Our readers will 
thus have before them valuable information concerning the first 
and the latest of that wonderful fleet of screw steamers which 
jas converted the Atlantic Ocean into a ferry. 
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—Saturday, October 14th, in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at2p.m. General meeting. 








THE ENGINEER. 


OCTOBER 6, 1893. 








FRENCH NAVAL CONSTRUCTION. 

However opinions may differ as to the relative merit 
of different systems employed by the leading maritime 
States in the construction of battleships and cruisers, the 
broad fact remains that, as Mr. Weyl stated in Lord 
Brassey's ‘‘ Naval Annual”’ for 1892, ‘“* Each country is 
labouring with an activity never seen before in a time of 
peace to increase its naval forces, and to provide them 
with every improvement.” Notably is this the case with 
France, as may be observed by the continuous rise of the 
annual expenditure devoted to the fleet. For some years 
previous to 1860 this had not much exceeded four millions 
sterling. The change from wooden ships to ironclads 
necessitated an increase of two millions. By 1880 it had 
gradually mounted to £7,500,000; and for the present 
year it has reached a total of over ten millions sterling. 
At various times the Chamber has endeavoured to check 
this expenditure. In 1887 the Commission on the Esti- 
mates, which generally advocates reduction of the 
demands of the Minister of Marine, expressed an opinion 
that with a total expenditure of £7,500,000, a navy 
adequate to maintain the defence of the country could be 
provided. But the enormous expense of individual vessels 
and modern armaments all tend to increase estimates ; 
and in view of the advances made by other continental 
Powers with their fleets, France has felt compelled to add 
greatly to her own. It was a great disappointment that, 
in the war of 1870, the Navy was unable to effect any 
material diversion towards stemming the tide of German 
success. After the peace, when affairs had settled down, 
a great increase in the French fleet was decided upon. A 
definite standard was laid down as to the vessels of which 
the fleet was to be composed, and the number and descrip- 
tion of each type. A first-class battleship was to have an 
iron hull protected with 12in. of armour, and a protective 
deck from lin. to 2in. thick; the main armament was to 
consist of guns with a calibre of 124in. The second-class 
battleship was to be a lighter vessel, for foreign service. 
Coast defence vessels were to have only two guns, but of 
large size and well protected. For cruisers, speed was to 
be the principal object. From time to time these conclu- 
sions have been modified. Dimensions of guns and 
thickness of armour increased rapidly under the influence 
of construction elsewhere; but these points are recalled 
because at the present moment we are coming back more 
or less to these views. Steel, it is true, has replaced iron 
for the hull; but the reaction against monster guns has 
led to a reduction in calibre. Instead of ordnance weigh- 
ing 100 tons and 67 tons, we are providing our newest 
vessels with 12in. guns, supplemented by numerous quick- 
firers of 6in. calibre. The improvements in armour, and 
the necessity of plating a large area of the hull, will 
probably result in future first-class battleships—at any 
rate for some years—being in no part encumbered with a 
greater thickness than l4in. of steel. France is working 
on the same lines; though she still gives to the water- 
line of her biggest ships, or rather a limited portion of it, 
a thickness of 16in. In 1881 it was put forth that the 
French fleet should consist of twenty-eight battleships 
and twenty-four coast defence vessels, besides unarmoured 
ships and torpedo boats. Practically, her line of battle 
was to include forty ironclads, because twelve of the coast 
defence rams would—on her own coasts—be fully capable 
of meeting an enemy’s squadron. It seems desirable to 
see how far this programme has been carried out, and 
what remains to be accomplished. Excluding from the 
first line all vessels with wooden hulls and of less dis- 
placement than 6000 tons, we find the following either 
completed or in course of construction, in order of size. 
Complete :—Formidable, 11,500 tons; Amiral Baudin, 
11,400; Amiral Duperré, 11,100; Hoche, 10,650; Ma- 
genta, 10,600; Marceau, 10,600; Neptune, 10,600; Devas- 
tation, 10,100; Courbet, 9700; Redoubtable, 8900; 
Friedland, 8500; Caiman, 7300; Indomptable, 7300; 
Requin, 7300; Terrible, 7300. Total,15. Incomplete :— 
Bouvet, 12,200 tons; Charles Martel, 12,000; Lazare 
Carnot, 12,000; Jaureguiberry, 11,900; Masséna, 11,700; 
Brennus, 11,000: Bouvines, 6800; Jemmapes, 6800; 
Tréhouart, 6800; Valmy, 6600. Total, 10. 

From this it will be seen that, when those vessels under 
construction are completed, France will possess twenty- 
five—or if we exclude the Friedland—twenty-four large 
ironclads of modern type, in addition to several others 
capable of forming a second line. Perhaps the most 
notable point in this summary is the fact that she has in‘ 
various stages of construction six battleships of 11,000 
tons and upwards. As most of them have been laid down 
since our authorities came to the conclusion that the 
British fleet should be reinforced as soon as possible by 
eight first-class ironciads to counterbalance the progress 
made up to that time by foreign nations, it is evident 
that further efforts on our part are necessary. When we 
find that our neighbours, notwithstanding their immense 
military expenditure, do not hesitate to devote over three 
and a-half millions sterling to shipbuilding and naval 
ordnance, it is clear that at present at least we cannot 
afford to reduce our naval estimates. 

Dwelling briefly on the latest designs for battleships in 
France, it is to be observed that the development of 
quick-firing guns has led them to take up the turret 
system in place of the barbette. They contemplate also 
mounting the heavy guns in pairs instead of singly. 
Instead of enclosing their smaller ordnance in casemates, 
some form of turret protection will probably be given in 
this case also. The use of three propellers, as first fitted 
in the Dupuy de Léme, is to be extended to battleships. 
Among other arguments advanced in favour of this 
arrangement, is that a torpedo explosion on either side 
might leave the midship machinery intact. It is doubt- 
ful, however, whether this would be the case with the 








* This vessel is included, having undergone a complete refit. 





large charge of the 18in. Whitehead torpedo, and this 
can be increased without adding greatly to the dimensions 
of the weapon. As regards armour, the French seem 
indisposed to abandon the complete belt, consequently a 
large area of the side above it is comparatively unpro- 
tected. The armoured deck is maintained, and to add to 
the security of the machinery a second deck over this 
part is contemplated, with the space between filled with 
some non-inflammable material. 

It is significant that at last French naval architects 
have come to the conclusion that four heavy guns of 
the same calibre mounted in pairs is a better arrange- 
ment than the same number of two different calibres distri- 
buted in four positions. The Bouvet is to have her heavy 
armament placed according to the latter plan. There is 
to be a 12in. gun forward and aft, and one of slightly less 
calibre on each broadside. We have always insisted 
strongly on the disadvantage of having many sizes of 
guns on board ship, requiring different kinds of ammu- 
nition ; and hence, independent of difficulty in working 
such heavy guns on the broadside, the system which 
necessitates two types of heavy guns in addition to 
the secondary armament is not a good one. The pro- 
jected battleships, of which it is stated three will be 
commenced next year, are to be more like our Royal 
Sovereign class, with their heavy guns in pairs, and 
auxiliary armament amidships. But the former is to 
consist of four 12in. guns, as is contemplated in the 
Majestic and Magnificent, and their other guns will 
include ten 5}in. and six 4in. From this it will appear 
that with a displacement of 3000 tons less than the pro- 
jected English battleships, their offensive power will not 
be very much less. 

It may, perhaps, strike many as curious that France 
does not contemplate the construction of a type such as 
Russia is providing in the Rurik, and we intend to 
produce in the Powerful and Terrible. Our neighbours 
seem satisfied that a cruiser of about 9000 tons is suffi- 
ciently large for all practical purposes. Within these 
dimensions is her latest first-class cruiser D’Entre- 
casteaux. Many naval officers in this country also believe 
that there is no necessity to go beyond the Blake and 
Blenheim. The Rurik, with her 10in. belt and heavy 
armament, may be classed as a battleship. It is not 
improbable that in time ships of the line will be largely 
composed of this class. Like ourselves, the French find 
it necessary to increase the size of their second-class 
cruisers. Those contemplated are to be of 4000 tons, 
with a complete armament of quick-firing guns. In 
smaller vessels and in adding to the torpedo flotilla the 
policy of our neighbours displays a feverish activity. 

With first-class boats great progress has been made 
during the last few years, and a considerable number 
have been added to the fleet. If the answer to this form 
of hostility is the ‘‘catcher,” we should require at least 
fifty more than we now possess to counteract the torpedo 
boat. The Vulcan has her duplicate on the other side of 
the Channel in the Foudre. This vessel had also been 
specially constructed as a torpedo depot ship. Though 
600 tons smaller than the Vulcan, she is longer and has 
less beam. The French have been carefully watching 
the trials and preliminary work of the Vulcan. So far it 
has not been encouraging, and in future vessels of this 
class we shall not attempt to combine a fast cruiser, a 
torpedo boat carrier, and mine depét within the same 
hull. It remains to be seen whether the temptation to 
make one vessel do the work of several will be avoided in 
the Foudre. 

We do not hear the same outcry as to failure of torpedo 
catchers in France that has lately prevailed in this 
country. But there has been the same increase of dis- 
placement in this class from the Bombe of 400 tons to 
the Cassini of 925 tons. In time we have no doubt it will 
be found that to deal with torpedo boats we must either 
employ the like or a despatch vessel of about 2000 tons. 
In the late manceuvres the best catchers were second- 
class cruisers. From this brief review it is evident that 
France, notwithstanding her immense military expendi- 
ture, is devoting large sums to the increase of her fleet. 


HEATING ENGINEER’S SHOPS. 

Tur most forcible argument that has ever been advanced 
in favour of the eight hours’ day is, that the men do little 
or nothing on cold mornings when they commence work 
at 6.0 or 6.30 am. Mr. W. Allen, of Sunderland, is 
emphatic on this point; and he very sensibly adds that 
because the eight hours’ day may answer admirably. in 
the North, it does not follow that the employer can expect 
to reap an equal advantage in the South, where winters 
are milder. But is it not possible to overcome, in some 
measure, the obstacle of climate by artificially heating 
the shops in which the men have to work? In any case, 
it appears that whether the eight hours’ or the nine hours’ 
day is adopted, a distinct advantage would be gained by 
promoting the comfort of the men. We are arguing now 
on the lowest grounds. We are putting out of considera- 
tion every thought of good feeling, benevolence, kindness 
—whatever name may be given to the motive which 
prompts dozens of employers to think and act in a way 
to promote the comfort of their hands. We put the 
matter in the light of a direct pecuniary advantage to be 
gained by the employer, and we hold that money ex- 
pended in heating fitting, and erecting, and machine, shops 
would be found an excellent investment. Men come to 
their work on winter mornings after a weary trudge 
through snow and sleet; the thermometer is perhaps 
10 deg. or 15 deg. below the freezing point; they find 
the shops almost if not quite as cold as the street or the 
open country. With feet and hands chilled and numb, 
with every bit of iron, every tool, cold enough to give frost 
bite, it is next to impossible that a man can do justice to 
himself or to his employers. For small work he has lost 
all delicacy of touch ; he scarcely knows whether he has a 
chisel or a file in his fingers. It is argued that if a man 
chooses he can soon warm himself by hard work. Itisa 
very short-sighted argument. Men running lathes, 
planes, and machine tools in general are not called on to 
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do hard manual work ; they can stand by and watch, and 
thrash themselves with their arms to restore circulation, 
or try to thaw their fingers over the gas flame. They 
have had no breakfast. Their energies are all half 
torpid. Is it wonderful that a large proportion of the 
men prefer to be “cut a quarter” and postpone opera- 
tions until after breakfast? If, on the other hand, the 
men found that the shops were fairly warm and comfort- 
able, there would be more punctuality, less grumbling, 
and better work turned out. We have never yet heard of 
a ease in which a master had reason to be sorry for doing 
his best to promote the comfort of his hands. 

It is very often stated that to warm workshops is 
exceedingly difficult and very costly—so difficult and so 
costly that the thing is not to be thought of. We believe 
that this argument is based on an entire misconception 
of what is wanted. -We do not for a moment advocate 
the conversion of a fitting shop into a species of hothouse. 
All that is needed is the maintenance of a temperature 
ten or fifteen degrees above the freezing point. The 
amount of piping required for this is small compared to 
what would be needed to keep the shops hot. The 
contrast between the open air, at, say, eighteen degrees 
below freezing, and the air of a shop ten degrees above 
it, is very marked and fully appreciated. It is, however, 
almost unnecessary to discuss the argument that shops 
cannot be heated. In very cold climates, such as those 
of North America and Russia, they are heated as a 
matter of necessity, and in this country warming is 
practised by many firms. Wood-working shops are 
almost invariably heated either by steam, hot water, hot 
air, or stoves. Frozen wood will not work, neither will 
carpenters or pattern makers in an ice-cold atmosphere. 
Paint shops, again, are always heated. An admirable 
example of what can be done in this way is supplied by 
the carriage building and painting shops of the London, 
Brighton, and South Coast Railway at Brighton. The 
late Mr. Stroudley put in heating apparatus very simple 
in its character, which works remarkably well. To heat 
a fitting shop is very easy; nothing more is required than 
some 4in. piping, through which is passed waste 
steam from any of the shop engines. The piping 
is run round the building under the vice benches, and 
is quite out of the way. No one wants to warm 
a boiler shop or a smithy. Foundries are some- 
times very hot. They are sometimes, however, very cold 
indeed, but the men solve the difficulty by burning coke 
in iron baskets. The greatest difficulty will be met with 
in heating large erecting shops and shops crowded with 
machine tools, but there is no insuperable obstacle in the 
way, and various devices can be employed. Now and 
then it happens that a shop in which there is an abun- 
dance of kot air is separated only by a wall from the 
machine shop. Thus, for example, the smithy may stand 
alongside. A very simple and inexpensive arrangement 
of fans will suffice to draw air from one building and 
distribute it in the other; a not less simple arrangement 
of screens will keep out the dust. But any engineer of a 
little experience in heating will easily devise means of 
doing all that is needed. 

As to the best method of obtaining the heat required 
opinions will differ, and much must depend on circum- 
stances. In some cases it will suffice to lead the exhaust 
steam from an engine, which, standing at one end, drives 
the line shafting throughout the rest of the building, 
through a pipe right to the other end. This will in no 
way hamper the exhaust and set up back pressure, pro- 
vided care is taken to keep the exhaust pipe clear of 
water—a very easy matter. Again, the low-pressure hot- 
water system may be employed, the water being heated 
by the waste products of combustion from the main boiler 
or boilers. It ought not to be necessary in any case to 
provide special furnaces, or expedients of that kind. 
No doubt one reason why so little has been done 
in the way of warming workshops in this country is 
that too much is attempted. Firms who make 
the heating of conservatories, churches, and large 
public buildings are called in, and advocate the putting 
in of, we had almost said, miles of piping: something 
altogether too elaborate and costly. But they do worse, 
they insist on putting pipes or radiators in most incon- 
venient places; and, finally, those who have consulted 
them give up the whole thing in disgust. So far as 
we are aware, no one has attempted to make the warm- 
ing of engineers’ shops a speciality, possibly because it 
would not be worth while. Indeed, as we have attempted 
to show, any engineer who has the will and the brains 
will quickly find the way to do what is wanted at a 
minimum cost. Of course we have not attempted to 
treat the matter in detail. Our object is simply to draw 
attention to a matter which is, we think, worthy of more 
consideration than it receives. No doubt some of our 
readers could supply valuable information by giving their 
own experience in our correspondence columns. 

Before concluding, we wish to add a word on another, 
but closely allied, subject, namely, the keeping of shops 
cool in summer. As a rule, the ventilation of fitting 
and erecting shops is abominably bad. It seems to be 
accepted that large shops will ventilate themselves, and 
usually being very lofty, the theory is borne out pretty 
well in practice. But it is just in such lofty shops that 
we often find galleries, in which are put the lighter and 
smaller machine tools, and the lack of ventilation in 
these galleries is severely felt. We have seen such 
galleries filled with smoke from a steam crane working 
on a gantry just below their level. To mention such a 
faulty arrangement is enough to condemn it. We have 
no hesitation in saying that less is done to provide for 
the comfort of engineers, fitters, erectors, and machine 
hands than for any other large class working under 
cover. This is due, no doubt, partly to thoughtlessness, 
partly to defective precedent, partly to a misplaced con- 
servatism. It is not, we think, due to want of sympathy 
with the men, for we find that some of the worst shops 
belong to firms who have spared neither money nor time 
in providing reading-rcoms, coffee palaces, and recreation 
grounds for their hands, Finally, we may add that one 


of the best possible expedients for avoiding strikes lies in 
making the men so comfortable that they will think twice 
before they throw up their employment. 


A TORPEDO SHIP. 

Ir is just a little strange that among all the suggestions 
that have been made for improvements in the construe- 
tion of war vessels, no one has yet, to our knowledge, 
proposed the construction of a torpedo ship pure and 
simple. We have torpedo boats by the hundred, and 
torpedo boat catchers by the dozen; and it would be a 
difficult matter to find any warship that cannot discharge 
torpedoes. But such craft have little in common with 
the torpedo ship proper, and it may not be uninteresting 
to sketch here what such a craft would be like, and to 
point out the advantages that she would possess for 
certain fighting purposes as compared with other war 
vessels. 

The fundamental idea is that she would carry an 
armament consisting wholly of torpedo tubes. She 





would mount no guns other than a few 3-pounders, which 
would serve to repel a torpedo boat attack. She would 
be abont 2000 to 2500 tons displacement, and fitted with 
engines and boilers capable of giving her when pushed a 
speed of about 20 knots. In shape above water she 
would somewhat resemble H.M.S. Polyphemus. Her | 
arched upperworks would be covered with hard steel 
armour about 3in. thick, which would gradually augment 
in thickness as it approached the water-line. It has been 
pointed out by more than one gallant admiral that it is 
practically impossible to hit a ship with an elongated | 
projectile near the water-line. If the projectile touches | 
the surface of the sea at some little distance from its | 
mark, that mark will never be hit, the projectile usually | 
fiving up in the air in a nearly vertical direction. As all 
the above-water portion of the ship would be curved so 
that hostile shot must strike at an angle, it follows that | 
comparatively thin plates would give complete protection. | 
There would be no heavy guns, no barbettes, no turrets ; | 
no thwartship armour, no armoured deck. The weights 
thus saved would be available in other ways, and a 
ship of the kind might indeed be plated with armour of 
avery satisfactory thickness from stem to stern. But | 
she would not rely on armour alone for protection. | 





a mark almost impossible to hit. Speed would of course 
be sacrificed, but it would not be needed in action. | 
Indeed, it would be objectionable, as interfering with the 
discharge of her torpedoes. It has often been proposed 
that ships should thus be partially submerged when 
going to fight. But H.M.S. Turtle, as we may call her 
for lack of a better name, would have the principle applied 
in a somewhat different way from that commonly 
suggested. She would be fitted with valves of sufficient 
capacity to admit, say, 500 tons of water in about a 
minute, and she would be provided with centrifugal 
pumps, or their equivalent, which would expel the 
water again in a space of time not much greater. 
As to her armament, that, as we have said, would 
consist wholly of torpedo tubes, and it ought to be 
quite possible to fit her with as many as twelve of 
these. The heaviest could be carried under water; for 
the same reason that the old men-of-war carried their 
heaviest guns on the lower deck. The smaller torpedo 
tubes would be carried above water. When the Turtle 
had taken in her water ballast, however, these last would 
not be far above the level of the sea. As there would be 
no ammunition to be stowed, there would be plenty of 
space to devote to torpedo machinery and air compressors, 
and more room would be available for engines and 
boilers. 

It will not fail to be seen by many of our readers that 
no provision in the shape of deck-houses, &ec., has been 
made for the crew. Anything of the kind would be 
entirely out of place in a vessel which wished to be as 
unobtrusive as possible. It is not suggested that she 
should be an ocean cruiser. She would, in fact, be a 
coast defence ship, with more speed and more range than 
is usually given to ships which are classed under that | 
somewhat ignominious title. Nevertheless, it would be 
quite possible to give fair living quarters to her not very 
numerous crew. As to deck structures—such as a 
military mast—she would carry nothing of the kind, and 
her boats would be stowed under her deck and launched 
over her stern, down a slide, in the way adopted in one 
of the great Italian ironclads. During time of peace, of 
course, she might be fitted either with deck-houses or 
military masts, or anything else; but they must not form 
integral portions of the ship, and would all be summarily 
cleared out when she was reajly going to do some work. 

A few words will suffice to explain in general terms 
how she could be used. At no time a conspicuous object, 
she might easily get near an ironclad or a squadron of 
ironclads without being seen. She would be driven to 
the utmost capacity of engines and boilers until she got 
as near as was safe. Then she could take in water 
ballast, and so, being less than ever a good mark for guns, 
she would endeavour to get within striking distance of a 
foe. Her overwhelming power of torpedo fire would 
then give her a crushing superiority. The torpedo boat 
is dreaded, although she has but one or two chances of 
discharging a torpedo with success. She could not 
endure the fire of machine guns for a minute, but 
H.M.S. Turtle could lie for an hour, if necessary, within 
400 yards of most men-of-war without much risk. The 
largest guns could not be depressed enough to hit her. 
The projectiles of the smaller pieces would glance off her 
skin. She might herself be torpedoed, or she might be 
rammed. The first is the only risk worth mentioning. 
The ramming ship could not escape a broadside of half 
a dozen torpedoes. 

A very excellent feature about H.M.S. Turtle would be 
her comparative cheapness. Four such ships might be 
built for the price of one great ironclad. A score of 
objections may be urged against such a ship; twice as 








many may be, and have been, urged against ironclads, 
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against cruisers, against torpedo boats, against machine 
guns—against everything, in short, that goes to make Up a 


modern navy, and yet we have these things, and th 
of the world has not come. H.M.S. Turtle is, it 

to us, worth discussing. It is worth while to work out 
her weights approximately. It is worth while to consider 
first, how mary torpedoes such a ship could carry while 
leaving her engine and boiler space untouched. ‘As she 
is not intended to go far from a coaling port, it would not 
be necessary that she should carry a great deal of fue) 
As to her qualities asa sea boat there need be no doubt what. 
ever. There would be considerable resemblance between 
her and the type of Whalebacks now being built by Meggpg 
Doxford, which have proved themselves good sea boats, Oy 
the whole, we think that there is more to be said jy 
favour of H.M.S. Turtle than can be said against her, 
But it would be very very easy to spoil her. We ean 
fancy that if the gunnery-man had anything to do with 
her, he would hasten to suggest that she really mus 
carry a 6in. quick-fire gun forward and a couple of din, 
quick-fire guns aft, with, of course, their shields, ammy. 
nition hoists, kc. If the ram-man had a turn at her, he 
would insist that she must have a heavy ram snout 
worked into the design; and finally, the sailor-man 
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| would, doubtless, cover her from end to end with deck 


houses, derricks, davits, and boats. Let us hope that if 
H.M.S. Turtle comes to be built, no one will have any. 
thing to do with her design but the naval architect, the 
engineer, and the torpedo-man. 


THE EXTENSION OF THE USE OF HOT-BLAST STOVES, 
Hor-siast stoves have long been used in iron-smelting, 
and have amply proved their utility by their genera] 
adoption. In the earlier forms the air for the blast was 
passed through cast iron pipes set in a furnace in which 
the gases from the blast furnace—which owe their 
calorific value chiefly to the carbon monoxide that they 
contain—were burnt, the air being thus heated through 
the walls of the pipes and the process being continuous, 
Owing to the chemical instability of iron at high tem. 
peratures, the heat of the blast thus obtained was some. 
what limited, and an attempt was therefore made to 
substitute a more refractory material for cast iron. Fire. 
brick suggested itself for this purpose, but a s>rious 


When going into close action she would take in water | mechanical difficulty was encountered in its use. It js 
| ballast sufficient to sink her so far that she would present | well known to be practically impossible to obtain a fire. 


brick or fireclay vessel which shall remain tight to even 
a moderate pressure while red-hot, and certainly the 
pressure necessary to drive a blast furnace would prove 
too much for any structure of the kind. Even in gas 
retorts, where the pressure is at a minimum, leakage 
through the walls of a fireclay retort is by no means 
unknown, and all the evils there occurring would be 
greatly enhanced when both pressure and temperature 
were augmented. Apart from this objection, there 
remained that arising from the imperfect manner 
in which heat is transmitted by a non-metallic 
material like fireclay, and both considerations con- 
jointly forbid any attempt to modify the old cast iron 
stove by merely replacing iron by firebrick. It is ancient 
history now that the difficulty was finally solved by the 
introduction of the Cowper stove, in which all the good 
qualities of firebrick are taken advantage of, while the 
drawbacks, apparently inseparable from its use, are 
ingeniously overcome. feduced to its mechanical 
elements, the Cowper stove is a remarkably simple piece 
of apparatus. The blast furnace gases are burnt in a 
long vertical firebrick flue, and the products of combus- 
tion caused to pass downwards through another vertical 
flue adjacent to the first, filled with bricks shaped so that 
the cross-section of the whole flue presents the appear- 
ance of a honeycomb, and offers a large surface to the 
descending gases. When the mass of brickwork has 
taken up the requisite quantity of heat, the air to feed 
the blast furnace is turned in at the cold end, and 
traverses the flues in a direction contrary to that in 
which the products of combustion—now cut off— 
previously passed, emerging red hot—if that term can be 
applied to a gas with propriety. The heating of the air 
blast is thus continued until most of the brickwork has 


| been cooled, when the air is cut off and the blast furnace 


gases turned in again. This plan necessitates working the 
stoves in sets, one being heated while the other is giving out 
its heat to the incoming air, the reversals of direction and 
function being effected at intervals of about three hours, 
or at such shorter periods as experience has shown to be 
necessary under the conditions obtaining. As the largest 
of our chemical industries, it is not surprising that the 
manufacture of iron should have caused to be evolved 
and put to extended use an excellent and economical 
method of heating large volumes of air, but it is perhaps 
somewhat curious that no attempt seems to have been 
made hitherto to adapt the process to other important 
branches of industrial chemistry. This stigma is on the 
way to be removed, as the late Mr. Cowper recently pointed 
out at a meeting of the London Section of the Society of 
Chemical Industry, that many further applications were 
possible. In cases where a uniform temperature, and 
one easily under control, is desirable, as in the subliming 
of camphor, the hot-blast stove can be adopted with 
economy. A still more important application is in the 
concentration of vitriol, a matter to which, as it happens, 
much attention has lately been devoted. The old plan 
for obtaining vitriol stronger than that which could be 
produced by evaporation in open lead pans, consists in 
boiling down the acid in retorts, which may be made 
of glass, which is fragile, or of platinum, which 
entails a heavy expenditure of capital. With plati- 
num, moreover, there is a large charge for depre- 
ciation, the metal being quite appreciably attacked 
in heavy continuous work, sensibly raising the cost of 
production of each pound of strong acid made. So con- 
siderable is this depreciation, that recourse has lately 
been had to the coating of the interior of the retorts 
with gold, which is rolled on when the metal is in the 
form of an ingot. In spite of the greater cost cf the 
gold, a real saving results from its use. In order to get 
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over the difficulty of obtaining a material of which retorts 
indifferent to the action of the acid could be made, several 
methods have been devised in which the retort is 
abolished and the acid concentrated by passing through 
a series of porcelain pans set terrace-wise, so that the 
acid can drop from one to the other, meeting in its course 
the hot gases from a furnace set at one end of the series. 
In place of the furnace gases used direct in this manner, 
a hot blast from Cowper stove could be advantageously 
substituted, as there wonld then be no risk of con- 
taminating the vitriol with flue dust and the products of 
imperfect combustion. The roasting of lead to its oxides, 
jitharge and red lead, could also be better accom- 
plished than by the present methods, as the temperature 
js more readily controllable, a matter of primary im- 
portance, especially in the case of the latter product, 
which can only be formed within comparatively narrow 
limits of temperature. : ; 7 

But perhaps the most interesting application of the 
hot blast stove is one which has already come into 
practical use. It will be remembered that some months 
ago we gave an account of the process of recovering 
chlorine from the liquors used in the ammonia soda 
process, which had been worked out and put into use by 
Mr. Mond, of Messrs. Brunner, Mond and Co., and 
pointed out on that occasion that an essential part of the 
process, and perhaps its most critical stage, was the 
heating of magnesium chloride in a current of air to 
obtain chlorine by the exchange of oxygen for that 
element. The difficulty of this operation largely consists 
in the fact that it must be conducted in a closed vessel at 
a fairly high temperature, so that the most obvious way 
of performing it is by the aid of heat applied externally 
toa tubular retort. For reasons that are patent to all 
acquainted with manufacturing operations of this descrip- 
tion, the cost of heating in this manner must be high, 
especially when the life of the vessel in which the heating is 
conducted, is taken into account. The substitution of a 
hot blast passing through the retort instead of firing it 
externally, simplifies matters in a considerable degree. 
The cost of the process is reduced, the limit to the dimen- 
sions of the vessel raised, and its life lengthened. The 
plan we have described is now in use at Northwich, and 
should prove an important factor ia the success of 
chlorine recovery from the waste liquors of the 
ammonia soda process, and be yet another thorn in 
the side of the Leblane process, its forerunner and rival. 
This particular application opens up a larger question 
altogether, upon which we can only venture to touch on 
this occasion. Heating for industrial purposes is often 
effected by external firing when internal heating, by one 
means or another, would be more economical. The 
transmission of heat through a refractory envelope is 
attended by many drawbacks. Transmission by convec- 
tion in place of conduction has as many advantages. 
One of the chief claims for consideration of the electric 
furnace, considered as a piece of plant, rests on the 
saving of energy and wear and tear by applying heat 
just where it is wanted, and a similar argument applies 
in the case of the hot-blast stove. It may be some time 
before boilers are commonly fired by the consumption of 
fuel in their interior, and the troubles incident to the 
transmission of heat through tubes and plates done away 
with, but there are many other cases*in which the 
internal production of heat, or its transmission in the 
form of hot gases to the material to be heated, might 
prove at least as worthy of trial as the latest abortion in 
mechanical furnaces, 
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THE DEADLOCK IN THE COALFIELD,. 


Tuis is the tenth week of the bitter struggle betwixt 
capital and labour in the coalfield. Suggestions have been 
legion for the settlement of the strike, and they have all fallen 
upon stony ground, Affairs have now reached a deadlock. 
There seems to-day less hope of a pacific settlement than 
there was at the start. The position of affairs is this: —The 
Coalowners’ Federation of Great Britain have declared it 
impossible to continue carrying on their business unless they 
obtain a substantial reduction. That reduction they fixed at 
a return of 25 out of the 40 per cent. advances obtained on 
the basis prices of 1888. The miners’ leaders stubbornly set 
their faces against any reduction whatever. This attitude 
has been maintained throughout the strike, and is now 
accentuated alike by the resolution of the Chesterfield Con- 
ference on Friday, and that at London on Tuesday—the first 
representing the colliers, and the second the coalowners. 
The new departure taken by the miners’ leaders—to allow of 
all pits to be re-opened where owners were willing to pay full 
rates—has not had the effect anticipated. According to Mr. 
Pickard, who represents the Yorkshire Miners’ Association, 
60 per cent. of the coalowners were waiting to resume work 
at the moment the Miners’ Federation gave the word. The 
word has been given, and the resumption of work is even less 
than several of the owners themselves anticipated. The 
intention of the Miners’ Federation was to achieve two things: 
—(1) To relieve themselves of the burden of keeping 60 per 
cent. of those on strike by letting them return to work; 
(2) to cause the 60 per cent., by a levy of 1s. each per man 
per day worked, to keep the 40 per cent. who would still be 
out fighting the battle of ‘no reduction.” The result, as we 
have stated, has been a disappointment for the authors of 
this policy. At the collieries where no notices of a reduction 
were given, work, of course, goes on as usual, but the expec- 
tation that a large number of the pits standing wouid 
recommence drawing coal, has been falsified. The close of 
the tenth week finds the coal famine, where it is not partially 
met by Durham supplies, acuter than ever. It has been clear 
for some time that there was a great gulf fixed between the 
two parties to the strife, and that some independent body must 
bridge it over. That body has perchance been found in the 
mayors of the six cities and towns forming the capitals of the 
district chiefly concerned. The Mayors of Sheffield, Leeds, 
Bradford, Nottingham, Barnsley, and Derby have invited 
hoth parties to come into conference with them. The 
employers have agreed, and appointed three of their number 
to represent them. It remains to be seen whether the 
Miners’ Federation exhibit an equally reasonable spirit. The 
conference is fixed for next Monday, at Sheffield, when the 
only visible way of arriving at an amicable arrangement will 


either be accepted or rejected. Meanwhile the distress in 
the various coal districts gets deeper and wider; and the 
number of workers who are rendered compulsorily idle through 
lack of fuel is continually augmented, and the volume of 
misery is thus swelled day by day. 


THE STEAM SHIPPING TRADE. 


Tur alteration in the steam shipping trade, since we last 
referred to it in Tar MNGINEER, has been mainly towards 
improvement of rates, and a lessened speed in building has 
been one of the chief contributors thereto. We are still 
adding to the register of the United Kingdom about 
35,000 tons of steel steamers every month, but the additions 
of iron and wooden steamers are limited in amount; and 
when the removals by loss, &c., are deducted, the additions 
are below 16,000 tons monthly—including a few very large 
and many small steamers for special uses. Thus, the 
addition of ocean going and cargo-carrying vessels is very 
small, and the freight market has naturally a relief, which is 
the more apparent because there is the usual loss of that type 
of steamers, and there is a slight growth in the ocean-carry- 
ing trade brought about by the cheapness of carriage. The 
strike in the coal trade has affected the demand for tonnage 
at some of the Yorkshire ports, as well as in Lancashire, but 
there have been larger requirements at the coal ports of the 
North, and more recently in South Wales, and rates to Lon- 
don and some other places have sharply advanced. There is 
now being paid 5s. to 5s. 3d. per ton for coal from the Tyne 
to London, whereas before the strike the rate was 3s. 6d. 
Some of the outward rates of freight to the Mediterranean 
ports are very low—such as 5s. to Genoa, with coal—but the 
freights to the Baltic are steadier, and the homeward rates 
from the Black Sea and from India are better than they have 
been, and are much more promising for the winter months. 
Thus the earning power of the steamship is rather larger than 
it has been; and ward there have been additions to the cost 
of bunker coals in a few instances, yet these additions have been 
local more than general, and they do not apply universally, 
because many steamship owners contract for the bunker coal 
that their vessels use. Other stores used on shipboard have 
been lower, and the working expenses are rather decreasing 
than increasing, except as far as the delay that the quaran- 
tine regulations has caused affects them. There is still some 
unemployed tonnage at the ports, but it is mainly of steamers 
of the olden type, which can scarcely be expected now to 
work in competition with modern vessels with a small coal 
consumption at a time when freights are very low, and when 
probably expenses have scarcely reached the minimum. 
Some of the vessels so idle are nearing the time when they 
must be broken up, and until freights show a very rapid 
increase, it can scarcely be hoped that there will be any 
general employment of such steamers. But the bulk of the 
modern vessels are now becoming more remunerative than 
they have been, because the tendency of freights generally 
is slightly upwards, and because there has been a fall that is 
appreciable in the ratio of the working expenses, whilst the 
cost of insurance on specific vessels is reduced in consequence 
of the reduction of the insurance values. 


ENGLISH MACHINERY IN THE HOLLOW-WARE TRADE. 


MARVELLOUS progress has been made of late by the English 
wrought iron hollow-ware makers in the character of their 
products. The improvement which has taken place is to be 
largely attributed to the superior class of machinery now 
employed for stamping purposes. Within a very recent 
period the Germans, who are perhaps the raost skilled hollow- 
ware manufacturers in the world, were able to accuse English 
manufacturers—and not without some degree of truth—of 
being fifty years behind the times in the character of their 
hollow-ware processes. This taunt can no longer, however, be 
thrown at native makers, and they are not now the German 
and Belgian makers alone who can boast of lightness in 
weight and fineness of enamel, and who some while ago were 
flooding the English markets with their goods. Our own 
manufacturers have now learned the secrets of the con- 
tinental success, and they are producing goods so like the 
imported ware that it is well nigh impossible to distinguish 
between them. There is very little that the machine tool 
makers of Wakefield cannot do, and, once alive to the fact 
that German-type machinery for producing deep stampings 
out of exceedingly thin gauge steel was wanted in this 
country, they soon laid themselves out to learn when and 
how to do it. The Wakefield and other Yorkshire engineers 
have succeeded beyond the most sanguine expectations, and 
now English hollow-ware makers need fear no rivals. The 
German productions are being imitated in this country with 
wonderful success, and machinery has been provided which 
will produce deep stampings of extreme lightness without 
incurring any waste in spoiled or damaged work, and that 
will manufacture the most difficult patterns of modern 
enamelled hollow-ware with perfect ease. Some of these 
designs, it must be admitted, are not of the most elegant 
type; still the English manufacturers have had to follow the 
German patterns, since the latter have made the market, and 
by-and-bye we shall probably see an improvement in this 
respect. That native producers should have been able to do 
all this without going to the Continent for much of their 
machinery is highly creditable to the capacities of British 
machine tool making, and is only another proof of the ability 
of English machinists to make anything and everything that 
is required in British industry once the demand arises. 
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About Holland: <A Practical Guide for Visitors. By 
GRENVILLE E, MatHEson. London: Simpkin, Marshall, 
and Co. 1893. 

PERHAPS no country in Europe can be more interesting 

than Holland, viewed from the standpoint of the 

engineer —a country literally rescued from the sea, 
considering that the greater part of it lies some feet 
below the level of the ocean, the inroads of which are 
kept in check by a system of dykes so elaborate that it 
costs the Dutch Government 6,000,000 guilders (£500,000) 
annually to keep them in repair, and a special body of 
engineers, De Waterstaat, to look after them. Amongst 
other triumphs of engineering may be cited the drainage 

of Haarlem Lake, an operation performed at the cost of a 

million of money, between the years 1840-50, when a 

thousand million tons of water were pumped out. The 

reclaimed country has amply repaid the cost of its 
reclamation, and is to-day covered with fine crops. Ata 
season of the year when many of our readers are con- 





templating a trip to Holland, Mr. Matheson’s practical 


guide “ About Holland” appears very appropriately, and 
as it is one of the best little handbooks of this kind we 
have met with, we may safely recommend the intending 
visitor to take it with him. It supplies copious informa. 
tion as regards routes, regulations, &c., as well as a short 
Dutch vocabulary, and as it is well illustrated, and 
supplied with excellent little maps of the principal towns, 
it leaves little to be desired. 


Safety Valves: their History, Antecedents, Invention, and 
Calculation. By Witt1am Sarnet Le Van, Member of 
the Franklin Institute and the American Society of 
Mechanical Engineers. Norman W. Henley and Co., New 
York. London: E. and F. N. Spon, 125, Strand. 1892. 

Atmost every detail of steam machinery has now its 

special book, and now we have one on safety valves. 

We are accustomed in various text-books and hand- 

books to short treatment of safety valve lever, and other 

calculations, and descriptions of a few of the most-used 
forms of valves; but here we have 150 pages of a book, 
4}in. wide and 7}in. long, occupied-—and usefully occupied 

—with this subject. The book includes recent examples 

of weighted and spring loaded valves, shows the effect of 

atmospheric pressure on discs outside nozzles, and the 
bearing of this on safety valve discs. It also deals with 
the curious phenomenon of balls being sustained by an 
inclined current of air, and indicates the bearing of this 
upon the preceding question. Vacuum valves and their 
importance in heating and boiling apparatus are also 
described. The author does not seem to be acquainted 
with all the odd things that may be done in connection 
with safety valves, for he has said nothing of the English 

Board of Trade rules on the subject, or of some of the 

absurdities that result from their observance. 


Pumps: Historically, Theoretically, and Practically Con- 
sidered. By Puiu R. Byorninc. London: E. and 
F. N. Spon. 

The Construction of Pumps: Details. By Putri R. 
Bsortinc. Messrs. E. and F. N. Spon, 125, Strand, 
London. Spon and Chamberlain, 12, Cortland-street, New 
York. 1892. 

A pump is one of the easiest things in the world to make, 

but it is equally easy to make a pump so that it will not 

work, or works badly. A knowledge of the mere outlines 
and principles of action of pumps from the abstract 

mechanics’ or hydraulics’ point of view, will not enable a 

man to make any kind of pump with a certainty of 

success. Practical experience in the working of pumps, 
combined with powers of intelligent observation, are 
essential to the design of successful machines for raising 
liquids efficiently. Details, many of which are usefully 
treated in this book, mar or make a pump for whatever 
purpose, and this relates not only to the construction of 
material details, but to the application of knowledge in 
detail of the behaviour of liquid in constrained motion. 

Mr. Bjérling’s books, like several others by the same 

author on similar subjects, including one on ‘‘ Direct- 

acting Pumping Engines,” may be highly commended as 

of practical value. * 

Pumps and Pumping: A Hand-book for Pump Users: being 
notes on Selection, Construction, and Management. By M. 
Powls Bats, M.I.M.E., A.M.I.C.E., author of ‘‘ Woodwork- 
ing Machinery,” “Saw Mills,” &c. Second edition. 
Revised. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill. 1892. 

THIs may be described as a book about pumps, but in this 
case we could correctly use an Americanism, and say that 
it is a book in the ‘neighbourhood of pumps.” The 
author wishes it to be understood that the book is not 
intended as a treatise on the construction of pumps, and 
as he has not told us, we are unable to find out what it is 
intended for. Itgives a very short description of various 
kinds of pumps without any illustration. The value of 
this sort of thing may be gathered without further 
remark. We would like to quote some of the author’s 
sapient paragraphs, but they are too funny. 


A Pocket Book of Electrical Rules and Tables, for the use 
of Electricians and Engineers. By James Mvuwro, C.E., 
and ANDREW JAMIESON, M. Inst. C.E., F.R.S.E. Ninth 
edition. Revised and enlarged. London: Charles Griffin 
and Co., Limited, 12, Exeter-street, Strand. 1893. 

Ir is scarcely necessary to say much of the ninth 

edition of a book which has only been published a very 

few years. Some corrections have been made since we 
noticed a former edition, and the names of some of those 
who have assisted with corrections and additions are 
mentioned in the preface, including that of Mr. James 

Swinburne, who contributes an article on coupling alter- 

nators in parallel. The book remains a pocket-book, and 

one which electricians and engineers find absolutely 
necessary. 
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PLAN OF FLOOR 
BERTHON’S PORTABLE HOSPITAL. 


We illustrate above an exceedingly ingenious portable 
hospital, invented and constructed by the Rev. E. L. Berthon, 
M.A., of Romsey, Hants, the inventor of the well-known 
“ Berthon Boat.” The hospital is specially intended for 
military purposes, but it is admirably adapted for emergency 
use when the sudden outbreak of an epidemic renders 
isolation of infectious cases imperative. For this reason it 
commends itself to Local Boards and sanitary authorities. 
It is eminently portable, and when not in use can be packed 
away in a very small space. 

In very many respects it differs from a tent. The double 
roof with air spaces between the two plies of strong canvas— 
waterproofed — is similar in principle to the well-known 
Berthon Boats. The sides are of close-jointed pine boards, 
with washable hangings inside. The flooris made in sections 
of jin. boards, stained and varnished. There are glass 
windows all round and two doors. As there are no poles, 
nor ropes, nor pegs in these structures they can be erected in 
fifteen minutes, forming most comfortable structures with 
perfect ventilation. Our illustration represents the Berthon 
Hospital in two sizes. The smaller is ten-sided and 18ft. 
in diameter ; the larger 32ft. by 18ft. ‘== pea.) > 

The ingenious system of construction adopted imports 
much more stiffness to these structures than would be thought 
possible, and for this reason they have been found in practice 
to withstand without trouble gales which would level a tent 
to the ground. 








GAS AND 





AIR 





COMMINGLER. 





AN apparatus for thoroughly mixing gas and air in com- 
bustible proportions, and suitable for use in many industries, 
has long been desired. Many experiments have been made 
to compass this end, and economical results have been 
obtained, but a few serious accidents have limited the use of 
the system. The New Caloric Syndicate, 39, Victoria-street, 
is introducing an apparatus which claims to have overcome 
all the former difficulties, and to give an exceedingly high 
efficiency. The accompanying engraving is an illustration of it. 
It consists essentially of four pumps and the commingler, 
contained in the tall cylindrical chamber at the back of 
the machine. The two smaller cylinders draw gas 
through the system of pipes connected at A with the 
main, the larger cylinders draw air from the atmo- 
sphere. The gas passes down the vertical pipe, and 
issuing by the perforated nozzle at a, Fig. 2, meets the air 
coming from the pumps by the pipe m, and passes with it 
into the interior of the commingler, Fig. 2. From this it 
emerges by a great number of nipples h—Fig. 3—and is caused 
to mix very intimately, partly because of the inclination 
towards each other of the nipple holes, and partly by the 
battering that takes place against the outer walls; the mixture 
then is led away through the pipe b to the furnace, &c., 
where it is to be consumed. To prevent any chance of an 
explosion occurring in the commingler or other parts of the 
circuit or apparatus, just behind each burner is inserted a 
safety tube. This consists simply of a short length of pipe of 
larger diameter than the supply, and having at intervals in it 
three or four discs of wire gauze, or in large size perforated 
plates alternated with wire gauze. By a well-known prin- 
ciple this simple contrivance prevents any chance of the 
flame retreating beyond it. We have seen explosions artifi- 
cially produced in a box fed with an explosive mixture through 
one of these safety tubes; they were immediately arrested and 
the flame extinguished: 
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The power taken to drive the pumps is very small, as 141b.; which apparatus has been designed before—it should be 
pressure is the highest ever required. They are driven by very useful; for the tempering and annealing of steel, for 
adjustable cams, so that the stroke may be varied to suit the reduction of metals and ores, &c., it provides a clean 


requirements. 
ments on this apparatus last year. 
of his report, ‘‘In any comparison of the lighting value pro- 
duced by your apparatus you can justly claim to obtain 
100 per cent. more light than is obtained by the ordinary flat 
flame burners used by the public.” From experiments on 


The late Mr. Foster made exhaustive experi- heat, easily regulated. 


Its advantage for forging lies in the 


He says in the summary fact that scarcely a trace of scale is formed. 


One very useful application of itis for the boiling of salt pans, 
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GAS AND AIR PUMP 


the heat produced he arrived at the conclusion that “ nearly 
80 per cent. of the theoretical heating value of the gas was 
produced and accounted for in these experiments,” and in 
his tests of the effluent gases he found that sufficient oxygen 
for complete combustion was not admitted, the efficiency 
would probably have been much higher if the full quantity 
had been used, The mixture of air and gas is utilised for 
lighting by causing it to raise platinum or other material to a 
white heat. 

Many applications of this system for different forms of 
furnaces will at once suggest themselves. It is already in 
use for the forging of railway points, and machines have 
been ordered for heating steel for hydraulic forging of 
projectiles. For welding boiler courses—the object with 










































GAS AND AIR COMMINGLER 





For this, the burner is covered with a copper hood; it can 
then, when lighted, be plunged beneath the surface of the 
water, and will continue to burn; the temperature of the 
flame can be easily regulated by the quantities of air and 
gas admitted. The products of combustion, it has been 
found, are almost pure CO, and water, and it is therefore 
expected that brewers will take it up. For lighting it 1s 
used by covering the burner with a hood of platinum 
gauze; the light is brilliant and efficient, but eannot 
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BREWTNALLS FOLDING FRAME 


MESSRS, BROOKS AND DOXEY, MANCHESTER, MANUFACTURERS 
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Fig. 2 


attempt to compete with the electric light. The heat is 
intense, and a certain care must be observed or the platinum 
is fused. 





NEW CLOTH-FOLDING FRAME. 








It is estimated that in the various textile trades of this 
country there are at least 750,000 looms, and the cloth pro- 
duced on these looms has to be made-up, for convenience of 
handling, transit, &c. This making-up consists of folding, 
of which there are two ways commonly in use. These are 
“hooking ’’ and “ plaiting.” The former method consists of 
folding the fabric by sticking its edge upon strong pins pro- 
jecting at an angle from a vertical frame, the distances 
between the two being a measured space. The width of 
cloth thus depends from these pins—or “hooks,” as they are 
always termed. Boys and girls are engaged at this occupa- 
tion, and are generally termed “hookers.” It often happens 
that fabrics pass through this hooking or plaiting stage 
several times over before, in their last stage, they are handed 
over to the retail distributor. Plaiting, the second method 
of folding, is done by a machine. Each method has its 
advantages, and each its disadvantages. One will be better 
for one class of cloths, and the other for another. The great 
objection to hooking is that the cloth is damaged at the 
selvages, the pin often breaking the cotton completely, and in 
other cases breaking a number of the threads just inside 
those forming what are known as selvage threads. Generally 
the cloths are hooked up in one-yard folds, and consequently 
a hole ora broken side is liable to recur with every yard. 
When, therefore, the cloth is treated in this manner—first at 
the mill, and secondly at the bleachers’, finishers’, or printers’, 
and possibly a third time by the “makers-up’’—it will be 
obvious that it is likely to be damaged. The same piece of 
cloth in some stages may be hooked, and in others plaited, 
and thus it may come to share in the damages inflicted by 
each method of folding. To avoid these and the damage to 
the hands of the folders, a remedy has been devised, and is 
illustrated by the accompanying engravings. 

The general appearance of the new frame differs little from 
that of an ordinary ‘“‘ hooking frame.’ Two bracket-boxes of 
clips, substitutes for the ‘‘hooks,” constitute the most con- 
Sspicuous change, as seen in Fig. 1. The details are shown 
in Figs. 2and 3. Fig. 2 is a front view of the mechanism ; 
Fig. 3, a side view ; whilst Fig. 1 shows the arrangement of 
the brackets and levers and their connections, by which the 
clip boxes are instantaneously brought to the position for 
releasing the cloth. The roll of calico or other cloth to be 
folded is placed to the right of the folder in the ordinary way, 


that is to say, towards the right hand of the apparatus, Fig. 1. | 


At either end of the bar W of the “hooking frame” is a box 
containing a series of clips, seen in detail in Figs. 2 and 3. 


The clips or clip plates are marked A, are brought into use | 


one by one, and alternately in one or other box as the opera- 
tive folds the cloth backwards and forwards, and pushes the 
fold against the projecting clips A—see Fig. 1. 

The clip plates A are arranged behind one another in a 
vertical position. To their rear surface a corrugated spring 
is riveted. About midway of the length of these springs are 
two small wings or projections, upon which they slide in tapered 
srooves in the side guides. These grooves are so formed that 
when the clip descends the corrugated end is forced back 
and presses into a slot cut in the clip behind it, thereby 
holding the cloth 
The spring having a tendency to close against its own clip, 
when two or more clips are lifted from the bottom position 
the corrugated springs come of their own force out of the 
slots in which they have been detained, and so release the 
folds of cloth which they were holding. 

The clips A are actuated by means of the levers B, to 
which they are loosely connected. When it is desired to 





securely, but without injuring itin any way. | 
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Fig. 3 


raise the clips into the starting position, a bar, running frcm 
back to front under the clip levers, is raised by the arm G, 
and at the end of its movement a series of spring prongs on 
a catch-plate fall into the notches cut in the ends of the clip 
levers, and retain them in the position shown in the dotted 
lines C—Fig. 1—until they are required to fall as the cloth is 
folded. The clips are so constructed and arranged as to fall 
by a touch of the trigger L, which hangs on the outer side of 
each bracket, depending from the sliding block N. As the 
worker puts up a fold of the cloth to its position this trigger 
is pushed back, picking a catch-spring from beneath the clip, 
permitting another spring to bring down the clip and secure 
the cloth. As the hand of the operator is withdrawn, the 
trigger by suitable means is brought to its original position, 
when it is ready for the next fold. 

When the piece has been folded it requires to be taken off, 
which necessitates the simultaneous release of every fold 
from the clips. This is effected by means of the lever F, 
which has been called ‘the cocking lever.’ Its action is to 
tilt or slide both of the clip brackets towards each other, 
which, reducing the distance between them, slackens and 
permits the cloth to be taken away. During the action of 
this lever, by suitable connections the slide of trigger L is 
moved back to its original starting position, getting home 
before the clips finish rising, thereby securing a clear course 
for its traverse. The frame is then ready for the worker to 
recommence operations. 

The inventors of this ingenious piece of mechanism are 
Messrs. A. W. and H. W. Brewtnall, Manchester, and they 
may be congratulated on having very ingeniously and neatly 
overcome the difficulties of the old methods of folding cloth. 

The Textile Mercury says that on the new frame as much 
work can be done as on the old hooks; no damage to the 
cloth can occur, the selvages are kept perfectly straight, thus 
reducing the labour of the maker-up, and every fold made is 
of exactly the same length; thus, by counting the folds, the 
length can be perfectly calculated. No such result could 
ever be got from the old hooks, the first folds always being 
the largest, and a slight diminution taking place in the length 
with every fold put on, owing to the hooks being pulled in- 
wards towards each other. 

The machines are made by Messrs. Brooks and Doxey, 
West Gorton, Manchester. 








IMPROVEMENTS IN THE OPTICAL LANTERN. 


Ar the 1893 exhibition of the Photographic Society, 
recently opened at Pall Mall, the show of apparatus is not 
large, and relates chiefly to minor improvements in the details 
of cameras and lenses. Now that the magic-lantern is becom- 





| ing such a valuable aid to education, considerable activity is 
displayed by manufacturers in its improvement, and of late 
it has been recognised that there are advantages in greatly 
diminishing its size when the limelight has to be used; the 
great chimneys and chambers of the past are not necessary. 
Mr. A. Pringle and Mr. Ives, of Philadelphia, are among 
| those who have led the way in increasing the portability of 











lanterns, and Figs. 1 and 2 represent a step in the same 
direction taken by Mr. Matthews, whose lantern is shown at 
the Photographic Society’s Exhibition by Messrs. Holmes and 
Watson. The lantern when closed, as in Fig. 2, goes into a box 
measuring 134in. by 6in. by 5in. Its parts move upon a base 
of telescopic brass tubes upon which run blocks carrying the 
condenser, the objective, the carrier stage, and the jet stage. 
The condenser in the rear block is held by a brass band with 
a slot and tightening screw, so that in case of fracture a con- 
denser of somewhat larger or smaller diameter may be sub- 
stituted. The lantern has a special carrier; each slide after 
exhibition falls forward upon a little platform between it and 


Fig. 2 














the projection lens, so that it is quickly out of the way; at 
present the slides make a noise in so falling, but in future 
they will be received by a softer material. 

Messrs. Archer and Sons, of Liverpool, exhibit a dissolving 
view lantern with but one lime. Two jets play upon opposite 
sides of the lime, and the rays are collected by two condensers, 
one at each end of the instrument ; this long lantern is placed 
parallel to the screen ; at its two ends are right-angled prisms 
which reflect the light through the projection lenses on to 
the screen. 








GAINSBOROUGH WATER SUPPLY. 





A Locat Government Board inquiry was held at the Local 
Board Offices, Gainsborough, on the 27th of last month, by 
Mr. Frederick Herbert Tulloch, A.M.I.C.E., to consider a proposed 
loan of £12,500 for extensions of the water supply of this town and 
district. The Local Board of Gainsborough, acting as the rural 
sanitary authority, have for several years past been engaged in 
discussing the best way of extending their water supply to meet 
the growing requirements of the town, and, owing to the different 
opinions held by several of the Board’s advisers, the matter has 
attracted considerable interest outside the neighbourhood immedi- 
ately concerned. The main point at issue has been whether the 
required extension of supply should be obtained from the river 
Trent, which has until recently formed the only source of supply, 
or whether a new supply altogether should be sought from the 
lower beds of the new red sandstone formation which underlie the 
district. The Local Board have very carefully and impartially 
considered the question in all its bearings, and have consulted 
many eminent engineers and geologists in order to ascertain 
definitely which scheme would secure them the best supply, both 
as regards quantity, quality, and cost, and have now decided to 
adopt the deep well scheme as recommended by Mr. Charles E. De 
Rance, F.G.8., and subsequently by Mr. Jabez Church, M. Inst. 
C.E., Westminster. 

For some time past a trial boring, which penetrated but a few 
feet into the water-bearing sandstone rock, has yielded a small 
quantity of excellent water, which, however, proved to be of in- 
convenient hardness. The Local Board have now carried this 
boring down to a depth of 1350ft. from the surface, and by so 
doing have obtained a supply which is ample for their utmost 
requirements for many years to come, and which rises naturally to 
within a few feet of the surface. According te Dr. Frankland’s 
report and analysis, the amount of hardness proves to be much less 
in the new supply than in the former one, and is ‘‘ not excessive” 
and principally ‘‘ temporary.” He says, ‘“‘This water, although 
turbid, is palatable, and contains only a very small proportion of 
organic matter, whilst it is also entirely free from any evidence of 
previous contact with sewage or other animal refuse. The hard- 
ness is considerable, but by no means excessive, and although a 
water containing less saline matter in solution would doubtless be 
preferable on general grounds if it could be procured, there is no 
reason to believe that this water will not prove perfectly whole- 
some for dietetic purposes, whilst there is of course no comparison 
between the fitness of this water and the !polluted river water 
which I analysed for you some years ago. As the hardness of this 
water is principally of the kind known as ‘temporary,’ it is well 
adapted for artificially softening by treatment with lime—Clark’s 
process—which would greatly enhance its value for washing and 
steam purposes.” 


Results of A 
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Remakks.—Turbid, palatable, no poisonous metals. 


The new works, for which it is proposed to borrow the sum of 
£12,500 before mentioned, includes a new well 250ft. deep, lined 
with cast iron cylinders, and connected at the bottom to the 
existing borehole by means of a brick-lined adit or tunnel; a new 
engine house with sufficient area and the necessary foundations 
for duplicate pumping machinery ; also a single set each of deep- 
well pumps and three-throw force pumps, worked by a horizontal 
compound condensing engine. 

The plans for these works—as prepared by him—were submitted 
and explained to the Local Government Board inspector at the 
inquiry, by Mr. Church, consulting engineer to the Local Board in 
connection with the new works. 








Paris UniversaL Exuipitioy, 1900.—A decree organising the 
proposed Paris Universal Exhibition of 1900 has been published in 
the French Jowrnal Officiel. Accompanying the decree is a report 
by the Minister of Commerce, M. Terrier, explaining that the 
unprecedented scale on which the project is to be carried out, the 
difficulties which may arise in regard to the retention of some of 
the buildings on the Champ de Mars, and the means to be adopted 
for the conveyance of visitors, necessitate this early notification. 
M. Alfred Picard, who filled the office of Rapporteur-Général for the 
1889 Exhivition, is appointed Commissary-General. He will be 
assisted by a Consultative Committee of 100 members, including 
the Ministers of Commerce, Public Instruction and Fine Arts and 
Agriculture, the Under-Secretary of State for the Colonies, eight 
senators, twelve deputies, the Prefects of the Seine and of Police, 
the President and eight members of the Municipal Council, the 
heads of previous Exhibitions, the chairmen of the leading banks, 
the chiefs of the staff at the Ministries of War and Marine, the 
managers of the railway, omnibus, and steamboat companies, two 
representatives of the Press, and many minor officials, 
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\ DESCRIPTION OF THE NEW SAND DREDGER 

“BRANCKER FOR THE MERSEY DOCKS AND 
HAKBOUR BOARD.* 


By A. BLECHYNDEN, Naval Construction and Armaments Co., 
Barrow-in-Furness, 


Iy dredging a fluvial or marine deposit of reasonably clean, 
sharp sand, such that, at a low velocity, it readily deposits and 
flows or lifts ina stream of high velocity, the most easy and con- 
venient method seems to be by pumping. The Mersey Bar is of 
such a nature. And it has been successfully so treated, upon a 
fairly large scale, for a eriod of two and a-half years, the Mersey 
Board sesgin | two dredgers, one with a suction tube 18in, in 
diameter, and the other 22in. in diameter. At first difficulties were 
encountered and met by the Board's engineering staff, sothat the most 
unqualitied success has recently attended the dredging operations. 
hese encouraging results have induced the Board to extend the 
system to an experiment upon a larger scale, towards which 
end the Brancker, which is the largest dredger in existence, has 
heen built by my company, and it has been thought that a description 
of it might be interesting to the present Congress. It is a hopper | 
dredger, designed with a view of lifting sand at the rate of 4000 
tons per hour. Its hoppers have a capacity of 3000 tons of wet | 
sand, and it is fitted with twin-screw engines capable of propelling 
it at a speed of 10 knots per hour when loaded. 

The Jesign of the machine will be readily understood from 
Figs. 1, 2, and 3 Ha pes | the protile of the vessel, and 
profile and plan of the machinery and hoppers. Its length 
over all is 820ft.; its breadth moulded, 4ft. 10in.; its depth, 
vot. Gin, Its draught is 16ft. din. when loaded and 
equipped. There are eight hoppers, four in the direction of its 
length, arranged along its sides, with a well for the suction tube 
between the two sets of four. The pumping machinery is at the 
forward end of the well, the propelling machinery and the boilers 
aft, The sand pumping machinery consists of two centrifugal 
pumps, having tin. suction and delivery pipes, each worked by a 
three-stage expansion engine. The pumps are situated one at each 


Fig.4. 





at about an angle of 45deg. with the vertical, and through a 
“lander” which extends around the three sides of the hopper 
coamings, which are away from the main “‘lander;” this is an 
auxiliary only, and in case of need water may be supplied to 
these from the main “‘lander” and discharged r Mc a series of 
circular holes in its bottom. The central and lower pipes receive 
their supplies from the circulating pumps of the propelling and 
porte engines, which are made specially large for this reason. 
‘he supplies to the centre, bottom, and top of each are each fitted 
with independent throttle valves, whose handles, with that for the 
hydraulic lifting gear for the discharge valve, are arranged close 
together for euch hopper, and are worked from a fore-and-aft 
ridge, of which there is one extending from the boiler casing aft 
along to the pump-room forward on each side of the central well, 


The controlling gear for the suction tube and the speed of the 


| sand pumps is in a small house on the steering-bridge, where there 


are also indicators to show the depth of the nozzle below the 
vessel’s keel, the pressure on the hydraulic main, the vacuum on 
the suction tube and telegraphs to the pump room. It is very 
important that some automatic apparatus er exist in a machine 
of this kind, by means of which the tube may be balanced, or 
partially so, in order that with the ebb of the tide its end should 
rise or should fall as the sand is removed from its vicinity during 
the process of dredging. To meet this requirement the steam and 
hydraulic accumulator has been utilised as a balance for the tube. 
The steam to the cylinder passes through a reducing valve, fitted 
so that it be used either as a reducing valve, or by pulling over a 
lever in the controlling house the valve ceases to act, and the full 
steam pressure is applied to the accumuiator cylinder, and the 
tube may be lifted. The pumping engine for the hydraulic gear 
is a two-cylinder compound engine, with the usual double-acting 
pumps, 

The propelling machinery consists of three-stage expansion 
engines working separate screws. ‘The working pressure is 180 1b. 
per square inch, There are on deck a couple of steam winches 
and a powerful steam windlass for the anchor. The vessel is 
fitted with a rudder at stem and stern, bo'h of which can be 
worked by steam or hand. ‘The vessel 
is divided into three watertight 
compartments forward and three aft 
of the hoppers, exclusive of the peaks, 
and the hoppers are independently 
built within the hull of the vessel, 
thus forming between themselves and 
the outside and the bottom other 
eight compartments ; the after part 
of the double bottom beneath the 
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side of the well and draw from a T head at the top of the suction , 
tube; this T head also serves as a trunnion or hinge round which 
the tube can swing so that it can be raised or lowered to suit 
varying depths of water, and also the depth to which the machine 
is to dredge. The suction tube is also titted at its upper end and 
close to the T head with a ball-and-socket joint, which serves to 
give a certain amount of lateral motion, and so to obtain lateral 
support for the tube by the sides of the well and remove any trans- 
verse stress from the head of the tube. The suction nozzle, it will 
be observed, has its aperture almost at right angles to the axis of 
the tube ; it is fitted with a grid to prevent material of such a size 
as would choke the pump passing through it. Each centrifugal 
pump is so arranged that it may be disconnected from the 
main suction pipe, so that in case of breakdown the other 
pump may be worked alone. ‘The main suction tube is raised and 
lowered by hydraulic lifting apparatus, and is also fitted with 
preventer chains and other gear, so that in case of accident it may | 
be lifted by means of tackle led to one of the deck winches, 





| dredging plant with hopper tenders. 


hoppers is used as a fresh-water tank 
for the boilers, Quarters are provided 
for the officers and crew in the poop 
and forecastle. 

On the trials on the Mersey Bar 
the hoppers were for some time filled 
at the rate of 100 tons per minute, or 
equal to 6000 tons per hour. In 
another trial the time from the start 
to charge the tube until the hoppers 
were full was 39 minutes, or at the 
average rate 4620 tons per hour. 
On the official trial the hoppers were 
tilled with 3000 tons in 43°4 minutes, 
or at the rate of 4150 tons per hour. 
In this case, however, the character 
of the sand was very different from 
the average, the result of which was 
a loss of 10 per cent. in the overflow 
against an ordinary loss of not over 
2 percent. In so gigantic an experi- 
ment as this it was not looked for 
that success would be immedi- 
ately secured, conseqnently during 
the progress of the design the way was very carefully felt, and a 
considerable number of experiments were made with hoppers of 
different sizes so as to determine the most satisfactory proportions 
of valves and the necessary quantities of water for sludging, with 
the result that when a pair of the hoppers were ultimately filled 
up with such arrangements as our experience with models suggested 
as snitable, it was found, on trials made from May 18th to the 27th, 
that practically no modification was found needful. At will, how- 
ever, be unnecessary to say that, although the machine has been 
pronounced most successful, there will doubtless be points dis- 
covered in continued working which may suggest improvements in 
case of a reproduction of the machine. One might be the policy of 
reproducing so large a hopper dredger, as there are many argu- 
ments, and of a comeiiel character, in favour of a separate 





These were, however, given 
full consideration by the Board’s advisers in the light of their past 
experience befure the Brancker was contracted for, and the 

lenas of advantage was held to be in favour of the one vessel ; 


| whether this is upheld by further experience remains to be seen. 
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The mixture of sand and water is delivered along two “ landers,’ 
one opposite the delivery of each pump, so that the port and star- 
board sets of hoppers have each their own, and the material is 
discharged into the hoppers through apertures with regulating 
doors at their bottoms. By experience it is found that these may 
be fixed for a given quantity of material, so that all the hoppers m ay 
be filled simultaneously, the openings to the first two being maae 
very small, and the others increased as the distance from the 
delivery pipe to the pump increases. 

The hopper discharging apparatus is of a very novel character, 
and is the patented design of Mr. A. G. Lyster, assistant engineer 
to the Mersey Dock Board. Each hopper has one discharging 
door or aperture in the centre of its bottom, towards which the 
bottom slopes from all sides, This aperture is closed by a valve, 
which opens upwards, and is surmounted by a slightly tapered 
trunk, which extends upwards to the top of the hopper. “The sand 
is cleared out of the hoppers by means of water, which is supplied 
through the centre of the discharging valve, and is ejected through 
an annular aperture about 5in. above its bottom, through a set of 
pipes which are fixed around the sides of the hopper and about | 
Join, above the junction of the bottom and the sides ; the water is | 
ejected in a series of jets from these pipes inwards and downwards | 


* International Maritime Congress, London Mecting, July, 1893.— 
Section III. = : 











TESTING A GREAT EYE-BAR. 





Mn. Frep. Hixon, general manager of the Pheenix Iron 





FresleeR 


Company, Phenixville, Pa., has furnished us with the follow- 
ing data of some large eye-bars made- at Phosnixville, Pa. 





The engraving below is taken from a photograph of a steel 
eye-bar made by the Phcenix Iron Company, Pheenixville, for 
a bridge now being built at the works. The bar, part of 
which is here shown, was a 10in. by 2in., measuring 50ft. 
from centre to centre of pin holes. The elongation after 
fracture taken in 47ft. was 9ft. 9in., or 20°47 per cent. The 
reduction of area was 50°4 per cent. The fracture was silky, 
half cup and half angular, showing no crystaline structure 
whatever. It will be observed from the engraving that the 
pin hole shows an enormous elongation, viz., 2,%,in. The 
elastic limit was 33,250 lb. persquareinch. The ultimate ten- 
sile strength was 61,7201b. per square inch, putting an actual 
breaking strain on the bar of 1,626,322lb. The testing 
machine on which this bar was pulled is the largest in the 
world, having a capacity of over 1000 tons. Compression 
tests have been made by the Phenix Iron Company, which 
are of great value to the scientific world. All kinds of 
appliances for compression and tension testing will be made 
on application to the company. This work is in the hands 
of a separate corps of experts. Some remarkable tests have 
lately been made for Mr. Geo. S. Morrison. 








THE MaNncuester Suip Canat.—It was announced on Wednes- 
day in the Manchester City Council that by New Year's Day there 
would be a depth of 26ft., except at a few short lengths, through- 
out the Manchester Canal, when temporarily there might be only 
a depth of 23ft. 

WILLANS MemoriaL FuND.—We are asked to mention that the 
subscription lists for this fund will be closed on the 1st of Novem- 
ber, so that any engineers or others who intend to send in sub- 
scriptions and have not done so, should do so at once. Mr. 
Alexander Siemens, 12, Queen Anne’s-gate, Westminster, is the 
treasurer of the committee. It may be remembered that the pro- 
posal is to establish a fund in connection with the Institution of 
Mechanical and Electrical Engineers, from the interest of which a 
premium might be awarded for papers relating to the subjects 
which the late Mr. Willans made so peculiarly his own. 

H.M.S. Speepy.—On Tuesday last the new first-class torpedo 
gunboat Speedy, which has been built and engined for the Govern- 
ment by Messrs. John I. Thornycroft and Co., of Chiswick, and 
specially titted with their patent water-tube boilers, left the Nore 
at 7 a.m. for an eight-hours’ trial under natural draught. The trial 
being of exceptional interest, was attended by the attuchés of the 
French, German, Austrian, and Italian Governments, The repre- 
sentative officials of the British Admiralty present were Mr. Dead- 
man and Mr. Oxam ; Mr. Thornycreft and Mr, Donaldson watching 
the trial on behalf of the builders and engineers. The result was 
a decided success, 3043 indicated horse-power being developed by 
the engines—the contract being for 2500—with Sin. of air pressure 
in the stokeholds. We hope, on the completion of the trials, to 
give the particulars in full detail of the results attained. 


THe ELEectTRIC LIGHTING OF THE GARDENING AND FORESTRY 
Exurpition, Earr’s Court, 1893. — The lighting of the above 
Gardening and Forestry Exhibition and Grounds, including Captain 
Boyton’s World’s Water Show and the model Eddystone Light- 
house, is one of the largest and most varied private electric installa- 
tions in the kingdom. It comprises almost every practical system 
of lighting by electricity, viz.:—High tension series are lighting ; 
low tension parallel are lighting ; alternate current are lighting 
with transformers ; high tension alternate current incandescent 
lighting with transformers; direct current electric motors ‘and 
alternate current electric motors, beside the special arrangements 
required for the automatic luminous fountain and the ornamental 
coloured lights in the trees on the lawn of the Welcome Club. 
The steam generating plant in the main engine-room consists of 
four steel locomotive boilers by Messrs. Davey, Paxman, and Co., 
each capable of evaporating about 300 gallons of water per 
hour, and working at a pressure of 120lb. per square 
inch; one compound horizontal fixed engine capable of work- 
ing up to 210 indicated horse-power: one compound horizontal 
fixed engine capable of working up to 120 indicated horse-power ; 
and one coupled pat Tere engine of the Girder type capable of 
working up to 120 indicated horse-power. These, which are also 
by Messrs. Davey, Paxman, and Co., are arranged to drive 
respectively on to three independent counter-shafts working in 
line with couplings ready for connection in event of any one engine 
being stopped. From this line of counter-shafting the dynamos 
are driven by means of belts. The dynamos are supplied by the 
Brush Electrical Engineering Company, and consist of :—Kight 
are light machines, each capable of running thirty-five 10-ampeére 
lamps in series, two of which are running idle as spare machines in 
case of breakdown; two low-pressure direct current Victoria 
dynamos used for the large projector arc lamps in the arena 
section ; one 100-kilowatt Mordey alternator; and one 37-kilowatt 
Mordey alternator. The larger of the two alternators, working at 
2000 volts pressure, is employed to maintain all the incandescents 
throughout the building and grounds, numbering 1000 lamps, 
also the are lamp for the luminous fountain, these all being 
worked in groups from small transformer sub-stations. The 
37-kilowatt alternator supplies tne current for the lighthouse 
only, also transformed down from 2000 volts. In addition to the 
above plant, a complete set of gas engine, dynamo, and accumula- 
tors is in operation to maintain a continuous light for an experi- 
ment in plant culture under electric light, daylight being com- 
pletely excluded. The accumulators here maintain the light 
during the night. The 210 are lamps, throughout the buildings 
and grounds, are of the Brockie-Pell type, supplied by Messrs. 
Johnson and Phillips. An interesting feature of the outdoor 
lighting is a small illuminated fountain in the Western Gardens, 
This has been specially designed by Mr. G. C. Fricker, who has 
carried out all the lighting arrangements, and, although of very 
modest pretensions, is a new departure in colour-changing 
fountains, being perfectly automatic in action and having worked 
most successfully throughout. The light from a powerful are 
is thrown horizontally, from some 15 yards distance, in parallel 
coloured beams on to a mirror at 45 deg., from which it is re- 
flected vertically through a glass plate under the jet. There are 
five distinct colours, which succeed each other at an interval of one 
minute by means of a simple relay and electro-magnetic gear. The 
effect is very pretty, and it is probable that the next application of 
this device will be on a considerably larger scale. The lighthouse in 
the Central Gardens carries one of the most powerful ares which 
has ever been used. The current supplied is 250 ampéres, and the 
light is refracted by a powerful set of revolving lenses into twelve 
separate beams, each of which, as it slowly sweeps the horizon, can 
be seen in dazzling brilliancy for many miles around London. The 
lighting of Captain Boyton’s World’s Water Show constitutes a 
large section of the installation. There are on the roof around the 
arena ten projector lamps, each of about 10,000 to 15,000-candle 
power, and three search lamps of some 20,000 to 30,000-candle 
power each. In addition to these there are twenty arc lamps of 
2000-candle power, and about 100 incandescent lamps scattered over 
the ground. The effective result of the whole lighting speaks in 
the loudest tones of praise for the general scheme and proper co- 
relation of plant employed, and at the same time the fact that 
there has not been a single failure or hitch of any kind throughout 
the whole exhibition installation, bears testimony to the thorough 
character of the work and the excellence of the machinery. Much 
must be said for the unremitting care and attention which such a 
successful result necessarily entails, andin this connection Mr. 
Fricker acknowledges the invaluable co-operation of his technical 
foreman, Mr. D. F, Adamson, and his assistant, Mr. F. Miller, who 
have had charge of the job, and of their staff. We understand 
that as a mark of appreciation in which Mr. Fricker’s services have 
been held, a special honorary medal has been awarded to him for 
the electric lighting of the exhibition. 
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LETTERS TO THE EDITOR. 
(Continued from page 331) 





MORLEY MEMORIAL COLLEGE FOR WORKING MEN AND 
WOMEN. 


Str,—May I call your attention to some new classes beginning 
here the first week in October, which we think may be of interest 
to some who have not yet joined our college? 

Now that the rights and duties of citizenship are occupying an 
ever-increasing share of attention, what study is more appropriate 
than the history of the way in which those rights and duties have 
arisen? A course of ten lectures will be held on Wednesday even- 
ings in connection with the University Extension Society by Mr. 
Graham Wallas, M.A., on ‘*The English Citizen, Past and 
Present.” He intends to trace the history of the vestries, the 
Poor-law, municipalities, county councils, Parliamentary repre- 
sentation, public education, the Health Acts, &c. &ce., all, as far 
as possible, illustrated by instances taken from the history of 
Lambeth and Southwark. How much weary repetition of the 
mistakes made by our forefathers might be saved if only people 
would inquire what was the experience of the past. A conversa- 
tional class will be held at the end of each lecture, in which 
students will have an opportunity of getting help in their special 
difficulties. 

For those whose interest lies in science, rather than in the 


world of men, a class in **Steam” has been arranged—by special | 


request of several of the present students—in connection with the 
Science and Art Department; and as those who study steam in 
its practical and technical aspect will certainly feel the need of 
understanding the laws of heat, on which the existence of steam 
depends, a class on ‘‘ Heat” has also been plaaned under the same 
teacher. 

A class in elementary Italian, one in Greek, and one—under Mr. 


Metcalfe, Mus. Bac.—in singing on the Tonic Sol-fa system, com- | 


plete the list of new classes. 

For particulars of fees, which range from 1s. 6d. for the first 
term—with an entrance fee of ls. payable once for all by new 
members—I would refer your readers to our prospectus, where 
will also be found details of the old classes in English, foreign 
languages, political economy, book-keeping, arithmetic, shorthand, 
building and machine construction, dressmaking, cooking, draw- 


ing, carving, &c., not forgetting the orchestral society, which | 


meets every Wednesday in the Royal Victoria Hall, under the 
leadership of Mr. Dove, and has the advantage of practising with 
the orchestra of the hall. 

One word more as to thescholarships awarded here. Eight men 
and one woman were enabled by these scholarships to visit Cam- 
bridge last August during the summer meeting of the University 
Extension Society. Six stayed the whole month attending the 
lectures arranged by this society, three were only able to leave 
their work for a fortnight, but all tell the same tale of an enjoyable 
and profitable time, of kindness received, and the widening effect 
of a glimpse into a kind of life different from their own. The com- 
mittee hope that the public will enable them to grant similar 
advantages to the best students of the coming session. 

Waterloo-road, S.E., October Ist. Emma Cons, Hon. Sec. 





MOTIVE POWER FOR SMALL VESSELS. 


Stmr,—On the principle of ‘‘No case, abuse the plantiff’s 
attorney,” Messrs. Simpson, Strickland, and Co., finding it impos- 
sible to maintain their view as to the respective advantages of 
steam and oil engines, fall back upon eet discrepancies in the 
weights of the oil engines as stated by me, and as given by 
Messrs. Vosper. 

The chief reason for the supposed discrepancy is that given in 
my former letter, but of which Messrs. Simpson, Strickland, and 
Co., have taken no notice viz., that in the one case the weight of the 
oil and tank was included, and in the other not; the other reason 
is that the oil engines being made in many sizes, some are lighter 
relatively to the power given than others, and Messrs. Simpson, 
Strickland, and Co, know this, as they have Messrs. Vosper’s 
circular. 

Again, Messrs. Simpson, Strickland, and Co. must also know 
that the statement in Messrs. Vosper’s circular, ‘‘ Less than half 
the weight of steam,” applies to the general average steam engine, 
while that statement of mine, ‘75 per cent. of the weight of any 
steam engine,” applies to all steam engines, Messrs. Simpson, 
Strickland, and Co.’s included. And to put this more definitely— 
let a steam launch and a Roots oil launch, having engines of equal 


indicated horse-power, be made ready for a day’s run of, say, | 


ten hours, then the weight of the steam engine and boiler with the 
necessary coal and water, will be 25 per cent. more than the weight 
of the Roots oil engine, with the necessary oil and water for the 
day’s run. 

With regard to the consumption of oil, Messrs. Simpson, Strick- 
land, and Co. misquote my letter. I said the cost of the oil engine 
per indicated horse-power was a fraction under, not over, the cost 
of their steam engine per day. The small space occupied by the 
Roots oil engine in comparison with the steam engine and boiler, 
Messrs, Simpson, Strickland, and Co. naturally do not dwell upon ; 
and they also carefully let alone the saving of an engineer’s wages 
with the oil engine. On this subject their views would be in- 
teresting. ‘ J. D. Roots. 

Holborn-place, 261, High Holborn, London, 

October 4th. 





Str,—Referring to Messrs. Simpson, Strickland, and Co,’s letter 
of the 25th ult., as published in your paper of the 29th ult., on 
‘** Motive Power for Small Vessels,” we would beg to say that our 
figures as to weight of our oil engines per indicated horse-power, as 
given in our letter of August 22nd iast, published in THE ENGINEER 
of August 25th, are quite correct. In our June circular we do not 
give any indicated horse-power, but only brake horse-power, so 
that how Messrs. Simpson and Co. arrive at their figures with 
regard to our oil engines we do not know. It would be interesting 
to learn what was the indicated horse-power, and the weight of the 
engines with boiler and water, which Messrs. Simpson and Co. put 
in the yacht Venture, of Cowes, and which machinery we have just 
replaced with our oil engine. No doubt the owner of this yacht 
will, later on, be able to give his experience as to the individual 
merits of steam and oil, and wkich system he considers has the 
greater advantages all round. VosPER AND Co, 

Portsmouth, October 4th. 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


A down-draught furnace.—The number of furnaces for which 
improved combustion efficiency is claimed is very large, but of 
these comparatively few have proved a practical success or stood 
the test of time and regular use. One furnace which has proved a 
success, in spite of the laughter and contempt which greeted its 
first introduction, is the Hawley down-draught furnace, which has 
been applied to marine, water-tube, externally and internally fired, 
and other types of boilers. About 420 of these furnaces are now 
in use, in batteries ranging from one to forty furnaces, and they 
are used by a number of large and important steam plants. There 
are two separate grates, one above the other ; the upper one con- 
sisting of a series of water tubes with their ends set in steel drums 
or leaders which are connected with the boiler. This grate only is 


fired, and as it ends at a brick wall, the draught is compelled to 
pass down through the fire, carrying the gases to the second grate, 
which is fed entirely by incandescent coal dropping through the 
upper grate. In this way the production of smoke is almost 
entirely prevented ; and in regular daily service as well as in careful 
tests the furnaces have shown a decided economy. ‘Two of the 
tubular boilers of the Chicago gasworks, fitted with the Hawley 
furnace, showed a cost of 12} cents to evaporate 1000 1b. of water. 
The boiler was rated at 95-horse power, but developed 140-horse 
power. It had 58 tubes din. diameter, and 15ft. long, and a grate 
area of 22 square feet. The coal consumed was 27*7 lb. of bitu- 
minous coal per square foot of grate, and the evaporation was 
7°96 per pound, from and at 212 deg. The average boiler pressure 
was 75 1b. per square inch. Coal cost 1°95 dols. per ton, unloaded, 
and the cost of operation per twenty-four hours was 11°25 dols. for 
labour, 28°61 dols. for coal, and 2°21 dols. for water. The smoke- 
stack is 7Sft. high, 4ft. Zin, diameter, and the stack draugkt is 
‘34in. of water. The furnace has also been used with oil fuel. 

Concrete arch bridge.—A monolithic concrete arch bridge is being 
built at Philadelphia, Pa., to carry a roadway over a creek, There 
are two arches of 25ft. 4fin. span and 6ft. 6in. rise above the 
springing line, giving a clear headway of about %ft. above the 
water. The width is 34ft. 6in., with a 26ft. roadway. The 
abutments are 7ft. thick and pier 6ft. thick, while the arches 
are 6ft. 3in, thick vertically at the haunches and 2ft. din. at 
the crown. Over the arches is a plastering of Portland cement 
lin. thick, above which the concrete on tilling is laid, 
and extends behind the abutments. Portland cement was used 
throughout, and wire netting of fin. wire and lin. mesh was 
placed vertically and horizontally in the concrete. Above the 
concrete filling is a 6in. course of crushed stone and gravel, 
forming the base for a 10in. macadam pavement. The arch faces 
| and spandril walls are coursed and roughened to represent ashlar. 
The concrete coping is 27in. wide and 10in. thick, but little above 
| the road level, and is surmounted by a handrail 4ft. high. The 
| abutments are offset to « width of &ft. Zin. at the foundation, and 
rest upon a stone base, with clay puddle packed in round the 
| foundation. The road has a grade of 2% per cent. each way from 
the middle. The concrete cost 9°30 dols. per cubic yard complete 
in the bridge, and the total cost of the bridge will be about 
8-662 dols. 

Compound express locomotive. —The New Haven Railroad is one 
of the latest experimenting with the compound system, and it has 
added to its equipment a powerful two-cylinder compound engine, 
designed for the fast and heavy passenger trains between New 
York and Boston. The engine is of the eight-wheel type, with 
four coupled driving wheels and a four-wheel leading truck or 
bogie, and a special feature is the application of the air brakes to 
the truck or bogie wheels. The engine has cylinders 2lin. and 
3lin. diameter and 26in. stroke; driving wheels 6ft. 6in. diameter ; 
driving wheel base, Sft. 6in.; engine wheel base, 22ft. 8in.; engine 
and tender wheel base, 47ft. 6}in.; weight on driving wheels, 
84,000 lb.; weight of engine, 125,0001b. The tender is carried on 
two four-wheeled trucks, with 36in. wheels, weighs 75,000 1b., and 
has a tank capacity of 3333 imperial gallons. The boiler is 5ft. 
diameter in the barrel, with an extended wagon top, and carries 
200 lb. working pressure. There are 250 tubes, Zin. diameter and 
10ft. 9in. long, of solid drawn charcoal iron, and having copper 
ferrules at the fire-box end. The fire-box is for anthracite fuel. 
It is 10ft. long and 3ft. 6in. wide, with 34in. to 4hin, of water 
space at the sides. The engine runs as a simple engine auto- 
matically in starting, the receiver being shut off, and live steam 
sent direct to the low-pressure cylinder through a reducing valve. 
Compound working will take place automatically when the 
— in the receiver reaches a given limit, but the engine can 
pe worked simple at any time. The engine sits very high, the 
centre line of boiler being 8ft. 7in. above rails, and the top of the 
smokestack 13ft. llin. above rails. An extension smoke-box with 
short cylindrical stack is used. 

Permanent way.—At the annual convention of the New 
England Roadmasters’ Association, the committee on methods of 
relaying track presented a report which led to some discussion, 
ending in the following conclusions in regard to work connected 
with relaying :—(1) New ties should be put at all joints; (2) old 
spike holes in good ties should be plugged ; (3) the track should be 
slightly raised to allow for tamping and surfacing ; (4) the maxi- 
mum curve which should be laid without bending the rails is one 
degree with square joints, and two degrees with broken joints, the 
use of hammers for bending should not be allowed ; (5) with coarse 
ballast the ties should be tamped inside and outside the rail, while 
with sandy ballast they need only be tamped on the inside ; (6) 
it is unprofitable and expensive to turn old ties; (7) as an average, 
a relaying gang should consist of fifteen men and a foreman; 
(8) regular section men should be employed in relaying rails ; (9) 
iron chairs should be used in laying rails to provide for expansion. 
In the discussion on the use of spring rail frogs and rigid frogs, a 
resolution was adopted to the effect that the former should be 
used for track with rails of over 70!b. per yard, except at 
junction points, and yards where travel is heavy both ways. 
Attention was also called to the bad results of unloading rails by 
throwing them off the cars, instead of sliding them down on 
skids, 

Large coal cars.—There are now in operation about 100 coal cars 
having the enormous capacity of 80,0001b., and which are some- 
times loaded to 50 short tons, or 100,000 lb.—the weight of the 
car being 36,5001b. The car has a pitched floor sloping from the 
middle to each side, and there are tive doors in each side; the 
| doors being hinged at the top and operated by chains wound on a 
shaft, and turned by a hand-wheel at the end of the car. The car 
is of the usual length, 34ft. 3in. long over all, with a body 30ft. 
long, 10ft. 44in. wide, and about 3ft. 6in. deep at the sides. In 
| order to provide for the proper distribution of the load, the car is 
carried on three four-wheeled trucks or bogies, with 33in. wheels 
and dft. 2in. wheel base, the wheel base of the car being 27ft. 6in. 
The cars have been in operation about five years, and have proved 
very economical in maintenance expenses, while—contrary to 
expectation—the middle truck has given little or no trouble on 
curves, or on the sharp vertical curves encountered en the trestles 
leading to dumping platforms or coaling stations. The trucks have 
diamond frames, and the middle truck has roller bearings and 
slotted centre-pin connections, to allow of lateral movement. The 
two outer trucks are fitted with air brakes, Such cars are only 
adapted for a continuous heavy traffic, such as coal or ore; but 
even there they will probably not displace the standard hopper- 
bottom or flat-bottom cars of 60,000 lb. capacity, which are now so 
largely used in coal and ore traffic. 

Steam storage locomotive.—A new type of locomotive for street 
railways—or tramways—has been tried in Chicago, in which com- 
pressed steam is used, and a small fire is employed to keep up the 
temperature, this fire not being touched during the trip. The 
motor tried can ran 34 miles with one charge. The stationary 
boilers at the charging station carry 2001]b. pressure, and have con- 
nections from the dome and low-water level to the chamber or 
retort of the locomotive, which has a capacity of 263 gallons, of 
which 160 gallons are water at the commencement of thetrip. The 
retort is heavily lagged and insulated to prevent loss of heat by 
radiation, and the tire-box is similarly protected. A trip was made 
on Western Avenue to ascertain the ability of the motor to ascend 
the long steep grade of the viaduct over the railway tracks. The 
motor hauled two loaded street cars, and made the trip of five 
miles in 45 minutes, including several stops, and its steam pres- 
sure was reduced only from 1601b. at the start to 145lb. at the 
finish. Before starting, a few shovelfuls of burning anthracite coal 
are thrown into the fire-box, and the door is not opened or the 
fire disturbed until the end of the run. The engine is smokeless 
and noiseless, and the exhaust steam is led to condensers. The 
device is intended especially for suburban and country lines, and 
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has been favourably reported on by engineers. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE conditions of competition in iron and steel ; i 

factures thereof, Biss 9g the Midlands and the orth of = 
will remain the same for the next two months as far as the pt 
production is influenced by ironworkers’ wages. Following z = 
the announcement that no change is to be made in wages: in the 
North, comes a similar declaration in the Midlands. Messrs R 
Smith, Sons, and Wilkie, of Wolverhampton, the accountants to 
the Midland Iron and Steel Wages Board, have handed to the 
Board’s Standing Committee their bi-monthly certificate, Tl - 
have examined the returns of sales of iron made by the clever 
selected firms for the months of July and August, 1893, They find 
that the net average price obtained during that period has tk 
£5 19s. 5°67d. In accordance with the sliding scale, the rate of 
wages for puddling has been fixed at 7s, 6d. per ton for the i 


months ending on the tirst Saturday in December. ‘This new 


“ 2 2 A rice 
compares with £6 in the two previous months, and £6 6s, Pi ‘n 
July and August last year. The drop on last return is therefore 


only 6d., or not sufficient to alter wages. Contrasted with twelve 
months ago, there is, however, a reduction of 7s, 3d. per ton 
Compared with two years ago, the fall is 5s. 4d., the figure at that 
time being £6 ds. 10d. 

October 12th is the date fixed for the quarterly meeting here 
and it will be preceded on the day before by the quarterly meeting 
at Wolverhampton. These gatherings are not expected to be 
active, for trade is still disturbed by the uncertainty as to when the 
colliers’ strike will terminate. Current business is quiet in the 
manufactured iron trade. Boiler plates are £8 for ordinary and 
£9 to £10 for best. Tank sorts are £6 15s. to £7. The chief 
shipping markets for bars, hoops and general merchant iron, are 
Australia and the Cape. The revolution in Brazil is once more 
interfering with trade in that part of South America ; nor has 
business with India received the impetus which had been hoped 
from the fixing of the rupee value—though the benetits of this 
arrangement will probably become more conspicuous later on. 

Galvanised corrugated sheets are quoted £11 ds, to £11 10s, 
Liverpool, for sheets of No, 24 gauge packed in bundles, For 
black sheets £7 is asked for singles, £7 5s, to £7 7s, 6d. for doubles 
and £7 lds. to £7 17s. 6d. for trebles. Marked bars continue 
£7 10s.; medium sorts, £6 10s.; and common, £5 15s. to £6, 

A good business is being done in structural sections of steel, 
The new steel works of the Earl of Dudley's Company are rapidly 
approaching completion, and will, it is expected, be ready for 
starting early in the new year, The recent avnual meeting showed 
that the Joss of nearly £4000 upon last year’s transactions was much 
less than for the year previous, during which last-named period the 
loss was as much as £11,000. There has been an outlay of as much 
as £10,000 on repairs and renewals since they were taken over by 
the company. The contracts entered into with the Admiralty and 
the Mersey Docks and Harbour Board will make the company’s 
chain works better customers to the ironworks than has lately 
been thecase, The orders for the company’s special brand of iron 
—the L.W.R.O. bars at £8 12s, 6d. a ton, and other descriptions at 
corresponding prices—are steadily increasing, and the quality of 
this iron is steadily maintained. The chairman, at the annual 
meeting, said that they hoped to he making steel in the early part 
of next year. When they have this plant completed he thought he 
might safely say that they would have a plant second to none in 
the Midland Counties, and it would enable them to successfully 
compete in the trade, whatever its future might be. A cautious 
tone pervaded the opinions of the chairman when he dealt with 
trade prospects. In the present gloomy state of affairs in the iron 
and steel trades, it would, he said, be very unwise for the directors 
to hold out glowing hopes for the future. The only thing that they 
could do and were doing was to look carefully and closely after 
business matters, and do everything possible to warrant good 
workmanship and economy, and to increase the business, 

In the pig iron trade prices, especially of Midland sorts, vary 
considerably according to whether makers are selling out of stocks 
or from current output. Northampton pigs are quoted 45s., and 
ordinary forge Derbyshire sorts 45s. to 46s. The Westbury—Wilt- 
shire—brand is 46s. at stations, and some Derbyshire makers who 
are very short of stocks are asking as much as 48s. for forge, but 
consumers are very loth to g! such a price, and business in such 
cases is very limited. South Vales forge hematites are 52s. 6d. to 
55s.; and second qualities, 48s, 6d. to 50s. With regard to foundry 
pigs, these, of Midland make, are 48s, to 49s, and 50s., and are very 
scarce, 

In the coal trade a heavy business continues to be done by the 
pits under the Coal Trade Wages Board with various parts of the 
country, and as the outside trade is more remunerative than the 
local trade, consumers hereabouts are complaining that their 
interests are being neglected. and that they are having to pay 
higher prices than is reasonable. The partial resumption of work 
which is going forward will mend this state of things ere long, but 
at present the supply, though growing, is as yet far below the total 
demand, and prices, therefore, are maintained at former rates. 
Some collieries are quoting works coal l4s. to 15s.; rough slack, 
8s. 6d.; and good house coal, 18s. 6d. to 20s. 

The engineering trades continue fairly well engaged, both in 
home and foreign work. Machine tools of various kinds are in 
good request for home industries, and the same may be said of 
mining machinery for the Cape and other foreign mining centres. 
The agricultural engineers are moderately engaged on ploughs, 
harrows, drills, and food-preparing machinery. 

Engineering operations in connection with the South Stafford- 
shire Mines’ Drainage Commissioners are making satisfactory 
progress. At the annual meeting of that body, held on Wednes- 
day, at Dudley, the general manager, Mr. Edmund Howl, was able 
to report that the engineering scheme for the more economical 
and effectual drainage of the mines in the northern portion of the 
Old Hill district had been passed. The Court of Chancery made 
an order some time back sanctioning the employment of the funds, 
together with the future surplus from income, to the extent of 
£10,000 in carrying out the first portion of the new scheme. The 
order was made retrospective, and included £4258 already spent. 
This part comprises in the lower portion of the district the driving 
of a level through the Haden Hill Collieries to the Butterfly 
Colliery, and another from the present termination of the Water- 
fall-lane main levels at Fly Colliery, through the Pearson Colliery 
to the Gawal Colliery. In the upper portion of the district it 
includes the driving of a level from Windmill End pumping engine 
to the Buffery pumping engine, which will have the effect, in 
addition to the further drainage of the mines, of saving the expense 
of working the latter engine. 

A still more important matter is the Tipton drainage scheme, 
the estimated total cost of which is £100,000. The Act of 1891 
made the existing loan debt and interest, amounting to £295,000, 
into a second charge, and empowered the Commissioners to issue 
A bonds to the extent of £100,000 as a priority loan, to be exclu- 
sively employed in engineering works for the drainage of the mines 
in the Tipton district. The Public Works Loan Commissioners, 
however, refused their sanction on the ground that the security 
was not considered by that Board to be sufficient. With a view 
to remove the objection, a committee was appointed to go into the 
question, and Mr. How! was able to announce to the annual meeting 
on Wednesday last that the committee had suggested a course 
which it was believed would prove satisfactory. With regard to 
general drainage, a payment of £8366 in discharge of the year’s 
interest and sinking fund has been made, and'the loan debt now 
stands at £121,931. The output of mines in the Tipton district 
during the year has been 737,818 tons, which at the amount per ton 
fixed by the arbitrators’ award, gives a rate of £19,401 ; and this 
has been amended by allowance for pumping and capital expendi- 
ture to a net rate of £16,440, 
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his annual report on the pumping engines and underground 
Bi of the Tipton district, Mr. ‘How! says that the rainfall 
during the year has been 24°49in., or a decrease of 18 per cent. 
compared with last year, The cost of working the engines has 
been £10,026, or 10 per cent. below last year’s cost. The cost of 
slack delivered to the engines forms three-fifths of the total cost 
of working, amounting to over £5750, The use of the Wilton 
patent forced draught furnaces since the end of 1892 has reduced 
the cost of steam generation by 75 per cent., since inferior and 
cheap fuel can now be substituted for the medium thick coal slack 
used under the Lancashire boilers, The amount of coal raised in 
the ‘Tipton district during the year and mentioned above is only 
1379 tons less than last year. The water raised has been 
18,013,480 tons. This shows that 244 tons of water have been 
raised in the district for every ton of mineral. The cost of the 
water raised by the engines of the Commissioners is 18 of a 
penny, or less than a farthing per ton of water raised. The 
whole of the underground levels, together with the shafts in 
connection with them, have been maintained in a thoroughly 
efficient condition at a cost of £565, compared with £455 in 1892 
and £1275 in 1891. Satisfactory progress is also reported by Mr. 
E. B. Marten on the surface works, and by Mr. W. B. Collis on the 
Old Hill district. Mr. Howl deserves woe | credit for the energetic 
and skilful manner in which he is managing the affairs of what is 
probably the largest mines drainage undertaking in Eegland. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester. —Notwithstanding the further conferences of the 
Miners’ and Coalowners’ Federations, it can scarcely be said that 
a settlement of the wages dispute has been brought appreciably 
nearer. The only material change in the position is that the 
Miners’ Federation has allowed the men to resume work where 
they cau do so at the old rate of wages ; but this change of their 
policy, although intended as an attack upon the Federated Coal- 
owners in detail, has not so far at all sensibly weakened their position 
—no really important concern connected with the Federation 
having re-opened their pits on the above conditions, Rather, the 
very limited extent of the resumption of work has tended to 
strengthen the position of the Federated Coalowners, and it has 
certainly still further emphasised their firmness in holding out fora 
reduction in wages, Deputations from the miners, who have waited 
upoa the principal colliery firms in the neighbourhood of Manches- 
ter, have, in each case, been distinctly informed that there is no 
intention of re-opening their pits at the old rate of wages, and the 
probability of the stoppage going on for another couple of months 
is now being very generally talked of. The main difficulty which 
just now stands in the way of a settlement is that, on the one 
hand, the coalowners decline the proposals for a joint meeting of 
both sides, unless the representatives of the miners are prepared to 
discuss a reduction in wages; whilst, on the other hand, the Miners’ 
Executive refuses to meet the employers if they are in the first 
place to admit that a reduction in wages must be discussed. If 
both sides could be content to leave the whole matter open, 
without any preliminary conditions whatever, a joint meeting 
could in a few days be arranged, with a probability of some settle- 
ment being arrived at; and unless this simple step can be taken, 
there is little or no prospect of the dispute being brought to an 
end until one side or the other is beaten. The proffered mediation 
by the Mayors of Yorkshire, Derbyshire, and Nottingham, may 
possit ly bridge over this at present insuperable difficulty, but even 
of this no very confident hopes can be entertained, whilst as to 
any outside mediation, except to bring both sides together, itis not 
likely to be at all acceptable to the miners. 

In the iron market business still drags on from hand to mouth, 
with no improvement whatever in the immediate outlook. With 
the more or less general interruption of operations in both the 
ironmaking and iron-using industries of the district, the ordinary 
requirements for either raw or manufactured material are neces- 
sarily very considerably curtailed, and iron merchants, who report 
that their business is just now to a large extent suspended, are in 
not a few cases for the time being turning their attention to purchas- 
ing coal from outside districts, upon which there is just at present 
more profit to be made than on any transactions in iron. On the 
Manchester Iron Exchange on Tuesday, several well-known iron- 
merchants were offering supplies of coal, which they had made 
arrangements for obtaining from Scotland ; others were offering 
North Staffordshire coal, and one of the North Staffordshire 
finished iron works, in connection with which there are collieries, 
has not restarted its forges since the resumption of work at the pits, 
as considerably more profit can be made out of the coal by sendin, 
it into this and other districts, than could be realised if they u 
up their output in the manufacture of iron. So far as actual busi- 
ness doing in the iron market is concerned, the reports all through 
were that only very small inquiries were stirring, and no orders of 
any importance obtainable. In pig iron consumers simply buy in 
small parcels of ten or twenty tons, where they usually take 
hundreds, just to keep them going almost from day to day, and for 
these about late rates are paid. Lancashire makers are still supply- 
ing small quantities out of stock—chiefly in foundry iron—to meet 
the present very limited requirements of their customers at prices 
averaging about 46s., less 24, delivered Manchester. In district 
brands only a small business has been put through at about 40s. 6d. 
for forge to 41s, 6d. for foundry, Lincolnshire ; and 48s, to 49s. 
for foundry Derbyshire net cash, delivered Manchester. With 
regard to outside brands offering here, makers’ quotations are 
generally firm at fully late rates ; but the tone of the market is if 
anything weak, and orders can be placed through second-hands at 
under the prices quoted by makers. For delivery equal to Man- 
chester, good foundry Middlesbrough can be readily bought at from 
43s, 4d. to 43s. 10d., net cash ; for Scotch iron, the makers’ quota- 
tions are about 46s, 3d. for Eglinton, to 47s. for Glengarnock, net, 
prompt cash, delivered at the Lancashire ports; but under these 
figures is being taken by merchants. 

The position in the manufactured iron trade remains without 
material change, and the so far very partial resumption of work at 
the Lancashire collieries does not appreciably hasten the prospect 
of restarting the forges. One or two of the Lancashire forge 
proprietors on ‘Change expressed the opinion that there was little 
orno prospect of restarting their works before the end of the 
month, and consequently they are still altogether out of the 
market, except as previously reported, where, in isolated cases, 
they can supply small quantities out of stock, or are in 
& position to occasionally run a mill, where very special 
work is offered. An extraordinary feature, which may be 
taken as indicating the very depressed state of trade, is that, 
notwithstanding the prolonged stoppage of the forges, there 
has been only a comparatively very small increase in the demand 
for iron that is held in stock, and merchants have been in no 
position to put up their prices, whilst nominally for bar iron out of 
makers’ stock the price remains at about £6 per ton. North 
Staffordshire bars, although in some cases there is a disposition to 
hold out for some advance upon late rates, are still obtainable at 
about £5 12s, 6d. per ton, delivered in the Manchester district. 

In the steel trade business all through continues extremely quiet, 
with prices about as last quoted. Good foundry hematites 
nominally remain at about 54s., less 24, and £6 10s. per ton con- 
tinues about the average figure for good qualities of steel boiler- 
plates, delivered in the Manchester district. 

With regard to the condition of the engineering trades, the 
reports generally are still of a more or less unsatisfactory character. 
A continued absence of new work of any importance coming for- 
ward is in most cases reported, and it is exceptional where esta- 
blishments have orders in hand to keep them more than partially 
going. A good many of the engineering establishments have had 
to go on short time, or there have been ial sto es of work, 
owing to fuel supply difficulties, but one large works in the neigh- 








bourhood of Manchester, which had been stopped for two or three 
weeks, has, during the last few days, been able to resume opera- 
tions with supplies of coal obtained from Durham, Staffordshire, 
and elsewhere. The position generally, however, with regard to 
obtaining supplies of fuel, has undergone no material improvement, 
one of the largest engineering establishments in Lancashire still 
running = half of its plant, whilst the serious loss which is now 
being entailed by the excessively high prices that have to be paid 
is likely before long to bring about a complete stoppage of one or 
two important works in the district until there is some settlement 
se = coal trade dispute, and fuel gets back to a more reasonable 
evel, 

The satisfactory announcement made by Sir John Harwood, at 
the ting of the Manchester City Council on Wednesday, that 
there is now nothing to stand in the way of the Manchester Shi 
Canal being open for traffic next New Year's day, confirms what 
was able to state a month or two back—that the various sections of 
the work were then so advanced towards completion as to warrant 
anticipations of the canal being practically finished during the 
present year. The only work a importance now to be done is the 
dredging, and Mr. A. O. Schenk, the dredging master, in a written 
report, states that so far as the dredging is concerned, on the Ist 
of January next there will be a depth of 26ft. throughout the 
whole length of the canal, from Eastham to Manchester, except a 
few short lengths, where temporarily there will be 23ft. only, and 
the unanimous conclusion of the Ship Canal managers and engi- 
neers is that there is nothing to prevent the canal being ready for 
opening on that date. 

In the coal trade, the difficulties in the way of obtaining supplies 
of fuel, both for house-fire requirements and manufacturing 
purposes, continue quite as great as ever. The partial resumption 
of work at the collieries has brought no Lancashire coal into the 
open market, and supplies are being obtained almost entirely from 
Durham, Staffordshire, and Scotland, a large quantity of Scotch 
coal especially coming in both by rail and by sea. There is, how- 
ever, so much delay in deliveries that supplies are only obtained 
very irregularly, and the pressure to obtain fuel for immediate 
oe is so exceedingly keen, that prices for prompt 
delivery have undergone a further considerable advance. Common 
descriptions of engine fuel are not obtainable under 17s. to 18s., 
ordinary descriptions of steam coal average about 22s., and house- 
fire qualities from 25s. upwards, delivered at stations in the 
district, and these prices are readily got where sellers can offer 
guaranteed prompt delivery. 

Barrow.—There is a still quieter tone in hematites this week, so 
far as sales by makers to consumers are concerned, but there has 
been a remarkable reduction of warrant stocks to the extent of 
8010 tons. Warrant iron has been changing hands at 44s, 3d. net 
cash sellers, and 44s. 14d. buyers. Makers are quoting 45s. per 
ton for parcels of Bessemer mixed numbers, net f.o.b. The opinion 
is general that prices will be still lower. Stocks in hand represent 
about 71,000 tons. Only thirty-two furnaces are in blast, and the 
production, apart from the erratic movements in warrant iron, is 
greater than the actual consumption. 

In iron ore the trade doing is depressed. Orders are scarce. 
Ordinary qualities are quoted at 8s, 6d. to 9s. per ton, but better 
qualities are firm at 11s. 6d. per ton net at mines, At present the 
consumption of iron ore is on a very small scale, 

Steelmakers are not well off for orders. At Barrow the whole 
of the steel works has been closed owing to a scarcity of orders, 
and it is evident that a week or two will elapse before the works 
are again even in partial operation. Contracts are held in the 
Bessemer department, but they do not represent much magnitude 
of business, and it is evident there will be a very quiet winter in 
this branch of industry. Prices remain very firin and steady. 

Shipbuilders and engineers do not report any new orders. The 
demand for new tonnage is exceedingly quiet, and the prospect of 
new work generally is anything but satisfactory. A large tonnage 
of shipping is lying up idle, and shipowners are very reticent 
about giving out new orders, 

Coal and coke are in quiet and small delivery. A large 
quantity of Scotch and Whitehaven coal is being imported into 

urness. 

Shipping is very indifferently employed. 

There is at last a prospect of the development of the very large 
find of salt on Walney Island, by a syndicate of capitalists who 
have the matter in hand, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal war is still the all-absorbing topic. At present there 
appears as little prospect as ever of a pacific settlement. At the 
conference to be held next Monday in Sheffield, should the Miners’ 
Federation decide to send representatives, it is not expected that 
much progress will be made. The miners’ deputation, if appointed, 
will probably state that their hands are tied, and that they can do 
nothing without a ballot of the men. I should not be surprised to 
find that the Mayors who have initiated the conference ask the 
coalowners to accept 15 per cent., and then request the miners’ 
deputation to take a ballot on that amount, and recommend its 
acceptance by the men. If this is agreed to, I have no doubt the 
way of peace will be taken, and we shall be within measurable 
distance of the end. If not, the difficulty of the situation will be 
increased. The gentlemen selected by the Coalowners’ Federation 
to represent them at the conference are: Mr. A. M. Chambers, 
J.P., chairman of the Federation ; Mr. Aifred Hewlett, chairman 
of the Wigan Coal and Iron Company ; and Mr. Thomas Hancock, 
of Colonel Seeley’s Nottingham collieries. Yorkshire, Lancashire, 
and the Midland Counties are thus represented. 

The loss to the Hull and Barnsley, and indeed all the railways, 
must be very great at present. Last week the quantity of coal 
exported at Hull, Goole, and Grimsby, was but 550 tons, against 
57,889 tons in the similar period of 1892, and 61,775 tons in 1891. 

Sheffield trade with the United States has seriously declined 
during the quarter ended 30th September. The total exports of 
all classes of goods was £74,551, against £122,445 in the corre- 
— quarter of 1892. Cutlery was exported to the States to 
the value of £25,146, against £30,974, and steel to the value of 
£40,613, as compared with £69,779, there thus being a decline in 
cutlery of about £6000, and in steel of nearly £29,000. This is 
about the leanest quarter in steel Sheffield has ever had with the 
United States, 

Specialities for shipbuilding have been in considerable request 
for some months, no doubt owing to the low offers made by the 
shipbuilders for the construction of vessels. If it had not been 
for the present unfortunate strike in the coalfield, there is no 
doubt that all firms who make materials required in the fitting up 
of steamers and sailing vessels would have been well employed; 
but the stoppage of the pits has put an end, for the present, to 
requirements in that direction, except in regard to the Purves 
boiler flues and similar articles. The Purves flue department at 
the Atlas Works has been very busily employed for the past three 
or four months, overtime having been a to keep with 
the demand. The railway material department had also been well 
employed up to the middle of July, but since then the orders 
which have come to hand have been utterly unimportant. 

Three Sheffield all-steel plates have been undergoing tests at the 
hands of the Dutch Government. These were sent by Messrs. 
Vickers, Sons, and Co., Messrs, John Brown and Co., and Messrs. 
Charles Cammell and Co. Particulars of the tests have not yet 
been received, but it is understood that the plates gave satisfactory 
results. In each instance they were treated according to the 
a. process, 

In the course of my inquiries this week I find that considerable 
quantities of Durham coal are coming into the district; prices 


stances would cost no more than 9s, 6d. per ton in Sheffield. » 
Staffordshire boiler fuel is now being offered at 15s. per ton to 
take the place of Yorkshire fuel, formerly supplied at 8s per ton. 
It will thus be evident that the difficulties attending profitable 
roduction in the local iron and steel trades are almost insuperable. 
Boch departments as are kept employed are exceedingly quiet, and 
the number of unemployed is daily increasing. : 
Ihear very little of the Belgian coal about which so much has 
been said and written. Manufacturers say that it cannot be 
delivered at prices to pay for its use, and that the quality is not at 
all equal to either the North-country fuel or that of the Midlands. 
Several of our largest works, the principals of which manage to 
keep their leading departments in operation on such orders as 
cannot be postponed, are suffering acutely from the absence of 
coke. The Durham product is useful enough for blast furnaces, 
having, as a manufacturer put it, a good deal of backbone in it, 
but it is not at all porn for melting in the case of the finer 
steels, The main difficulty, however, at present, as one of the 
principals put it to me, is to work as little as possible ; and, at the 
time of writing, there seems as small prospect as ever of reconcilia- 
tion between the coalowners and the colliers. 4 ; 

In the lighter trades there was not much to complain of in 
regard to silver and plated goods during the early spring and 
summer ; but of late travellers report great difficulty in obtaining 
both ordersand accounts. The colliery cloud shadows everything, 
even the Christmas trade, which ought now to be giving extra 
work. In saws the Germans are underselling English makers in 
the Russian market, where price is at all times a powerful factor. 
Business is quiet in files, except in the case of one large firm, who 
inform me that they are in receipt of good orders and have not 
been in want of work during the whole season. 

Mr. Joseph Jonas, J.P., of the firm of Messrs. Jonas and Colver, 
Continental Steel Works, Sheffield, has returned from the United 
States, where he has been on a visit, not only to Chicago, but to 
several of the industrial centres of that country. 








THE NORTH OF ENGLAND. 
(From our own Uorrespondent.) 

THE iron market has on the whole shown improvement this week 
as compared with last, but there was no justification last week for 
the extreme weakness that was shown, and though the market is 
decidedly firmer this week, there has been no change in the state 
of trade to bring this about. The movements in prices have been 
solely due to speculative operations, and it might have been 
expected that makers whose deliveries have been exceeding their 
production, and who have a good period before them until the 
autumn shipping season is over, would have maintained their prices 
better, and would not have yielded to the pressure of speculators. 
It would appear that the latter have still the power to manipulate 
the market to suit their own ends. They — pressed upon the 
market for sale some of the warrants which they held, and forth- 
with the prices of warrants dropped, and makers’ iron with them, 
so that this month began with lower prices than have been known 
since June last. But within the last few days the pressure to sell 
warrants has been withdrawn, the speculators having apparently 
attained their ends, and there has been some recovery both in 
demand and prices. No. 3 Cleveland G.M.B, has been sold at 
35s. this week, or 3d. below last week’s lowest, but that loss has 
been recovered since Tuesday, and business is again done at 
35s. 3d. per ton for prompt f.o.b. deliveries, both makers and 
merchants now asking that. Cleveland warrants declined under 
speculative operations to 34s. 10}d., cash sellers, but have this 
week improved to 35s, 3d., but on Wednesday they were some- 
what easier, viz., at 35s. 1d., though the favourable statistics which 
were issued by the Cleveland Ironmasters’ Association should have 
further strengthened the prices. No. 1 Cleveland pig can be 
bought at 37s. 6d.; No. 4 foundry at 33s. 9d.; grey forge, which 
is scarce and not largely made, at 32s. 9d.; mottled at 32s. 6d.; 
and white at 32s, 3d. id lots of No. 4 foundry and y forge 
might be purchased at 3d. less than these figures. For East Coast 
hematite pig iron, the price is well maintained at 43s. 3d. per ton 
for Mixed Nos., and the demand is good ; all the increased output 
is being sent away, and that notwithstanding that the deliveries to 
Sheffield are suspended. Thus there is reason to believe that 
when the strike in Southand West Yorkshire is over, and the Sheffield 
and Rotherham steel works are again in operation, the demand 
will be so much in excess of the supply that prices will be readily 
raised. A good deal of the business in hematite pig in this district 
appears to be secured at the expense of the West Coast, for while 
Cleveland has exported 100,000 tons more hematite this year than 
in 1892, Cumberland and Lancashire have shipped 150,000 tons 
less. The relatively cheaper prices of Cleveland hematite pigs 
have given them a great advantage, but West Coast firms are 
bringing down their quotations. Not long ago Cumberland 
hematite warrants were 3s. to 4s. per ton dearer than Cleveland, 
but now the difference is not much over Is. Cleveland is sending 
large quantities of hematite pigs to Scotland, where scarcity of 
fuel has led to the stoppage of half the furnaces that were in 
operation in June. A large tonnage is also being dispatched to 
Russia, in fact that country has this year had from the Tees 
67,716 tons of pig iron, nearly all hematite, and nearly all of it has 
been sent since April, when the tariff war between Germany and 
Russia commenced. This has to some extent made up to the 
Cleveland hematite iron producers the loss due to the miners’ 
strike. Rubio ore is generally sold at 12s. 3d. per ton delivered at 
Middlesbrough, and the imports thereof are increasing, az the out- 

ut of hematite pig iron is being enlarged. Messrs. Bolckow, 
Veta and Co., have this week blown out a furnace at the 
Lackenby Ironworks, in order to relieve it. tly 

The September returns of the Cleveland Ironmasters’ Association 
show that in that month the demand for Cleveland iron exceeded 
the production thereof, as the stock decreased 4739 tons; the 
total held at September 30th being 196,993 tons, of which makers 
themselves held unsold 105,620 tons, or only about a month’s pro- 
duction. No return is made of the stocks of basic iron in the 
hands of makers, or elsewhere, but I learn from Messrs. Connall 
that the quantity of hematite held in their public stores was 
28,101 tons, or 334 tons more thanat theend of August. Middles- 
brough makers’ stocks of Cleveland iron amounted to 100,618 tons 
-—decrease 2468 tonson August 30th ; stocks of other makers in the 
North of England 5002 tons—decrease 803 tons ; in makers’ stores 
there were 1342—decrease 890 tons ; in the North-Eastern Railway 
Company’s stores 2065 tons ; and in Connal’s 87,966 tons—decrease 
328 tons. This is quite as satisfactory as had been estimated. 
The statistics show that out of 143 furnaces erected in the 
North of England, 89 were in operation at September 
30th — the same as at the end of August — and of these 49 
were producing Cleveland pig—one less than at the close of 
August; and 40 made hematite, basic, and spiegel iron. It is 
noticeable that the output of hematite, spiegel, and basic pig iron 
has at last overtopped that of Cleveland iron, which not so long ago 
was the only kind of pig produced in the North of England. Thus 
last month the 49 furnaces producing Cleveland iron made 
113,318 tons, whereas the 40 furnaces on hematite, &c., made 
116,990 tons, and there was a total decrease of production of 
3123 tons, which might be accounted for by the month being a 
short one. Messrs. Walker, Maynard, and Co. blew in a furnace 
at the Redcar Ironworks, to make Cleveland iron, and the Carlton 
Iron Company has blown one out. , 

The pig iron exports from Middlesbrough—from which port 
nearly all the pig iron that is shipped in the North of England is 
sent—amounted to 89, tons—665 tons more than in August, 
1893, and 34,696 tons more than in September, 1892. They were 
the best September shipments —— for ten years, and Scotland 
had 31,670 tons ; Germany, 16,890 tons ; Holland, 4607 tons ; and 





varied from 20s. to 25s. per ton. The South Yorkshire coal, for 
which the North-country fuel is now required, under normal circum- 





Russia, 14,504 tons. The following shows the quantities sent 
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coastwise or over sea during the month, compared with August, 
1893, and September, 1892 :— 


Coastwise. Foreign. Total 

Tons. Tons. Tons. 

September, 18938 .. .. 34,727 .... 55,236 .... 39,968 
August, 1898 .. .. .. 35,502 .... 53,706 .... 89,208 


September, 1892... .. 17,105 .... 38,162 


During the past nine months 689,414 tons of pig iron have been 
shipped from the Tees, against 451,784 tons in 1892, and only once 
within the last ten years have they been larger, viz., in 1888. The 
exports of manufactured iron and steel reached 28,730 tons last 
month, as compared with 29,271 tons in August, 1893, and 32,612 
tons in September, 1892. 

The manufactured iron trade is dull, and it is with difficulty 
that the few mills that are kept in operation can be run fully. 
Quotations are unaltered ; common bars, £4 17s. 6d.; best bars, 
£5 7s. 6d.; ship-plates, £4 15s.; boiler-plates, £5 15s.; ship angles, 
£4 12s. 6d., all less 25 per cent. and f.o.t. Puddled bars are 
£3 2s. 6d. net. Mr. Waterhouse’s statistics, presented to the 
Board of Conciliation and Arbitration, and showing the amount of 
the deliveries of and the average prices realised for finished iron in 
the North of England during July and August, reported a decrease 
of 2}d. in the realised price of all kinds, and under the old sliding 
scale, which is being continued till another arrangement can be 
made, wages will remain unaltered for October and November. 
They have fallen 20 per cent. since the depression of trade begun, 
but are still 5 per cent. above the minimum of 1886. If the price 
had increased 5d., it would have entitled the men to an advance 
of 24 per cent. Rails during July and. August fell 2s, 7d. per 
ton, plates about 6d., bars 9d., and angles advanced about a 
twelfth of a penny. Altogether this year the average price of 
manufactured iron has declined 7s. per ton. The deliveries were 
nearly 1400 tons less than in the May-June period. The following 
is the summary of the July-August deliveries and average prices :— 


55,267 








Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons cwt. qr. Ib. ea 2 
Rails.. > —_— eek. «- OS... . = 8S 
Pes «CL Ree... ls RS... . 2 Oe 
mes... « MSE 86.9 .. . CB .. . & 2M 
Angles .. 3,423 6 313 .. .. 18°63 4 16 1°02 
25,110 0 0 2 100°00 4 16 11°48 


The steel trade is dull as far as new contracts are concerned, but 
manufacturers are not badly off for orders, and fully maintain 
their prices. The Skerne Steel and Wire Company, which was 
formed not long ago, has now completed the laying down of its 
plant, and is producing wire for 4 hawsers, Xc. The com- 
pany occupies the site of the Skerne Iron Company’s works, which 
were dismantled two or three years ago, and it has erected an 
entirely new establishment. The engines are compound condens- 
ing, and indicate 650-horse power. 

e North-Eastern Railway Company is strengthening the cele- 
brated High Level Bridge, at Newcastle-on-Tyne, which was 
erected from the designs of Robert Stephenson, and was opened in 
1850. Strong girders are being fixed beneath the railway, but 
above the roadway, which runs underneath. The traffic over the 
structure largely increases. 

Mr. R. A. Sampson, a Fellow of St. John’s College, Cambridge, 
and third wrangler in 1888, has been nominated to succeed Pro- 
fessor Garnett at the Durham College of Science as professor of 
mathematics. Mr. Sampson gained the first Smith’s prize and the 
Isaac Newton studentship for mathematics, recently founded in 
the University of Cambridge. He was on the staff at King’s 
College, London, for some time. Mr. C. M. Jessopp, a Fellow of 
Clare College, Cambridge, is to he mathematical lecturer. He was 
eighth wrangler in 1885. 

The shipbuilding industry continues to show improvement, orders 
being more readily got than they have been for about two years, 
on account of the lowness of prices ; these are certainly better than 
they were, but vessels are stillcheap. Messrs. Swan and Hunter, 
of Wallsend-on-Tyne, are covering in their new yard with galvan- 
ised iron, and both the firm and the employés will find the benefit 
in the winter time, for stoppage of work, which is so common at 
that period owing to the inclemency of the weather, will be reduced 
toaminimum. The step taken by Messrs. Swan and Hunter is 
somewhat of an innovation in this country. 

Great activity continues to be shown at most of the collieries in 
Durham, for they have large quantities to send to the Midlands, 
and large numbers of Midland and Great Northern trucks have to 
be brought in to supplement those of the North-Eastern. The 
railway sidings continue to be filled with laden coal wagons, though 
the North-Eastern is dealing with the extra traffic more pon 
tiously than a short time ago. At the Northumberland collieries, 
where the deliveries are largely on export account, the activity 
is not so great, but still trade is considerably busier than is 
usual even in the autumn months. Best Northumberland coal, 
quoted at 8s. 6d., f.o.b., before the Midland strike an, is 
now offered at 14s.; while seconds are about 12s. 6d. to 13s., and 
small, 5s. to 5s. 6d. Best Durham gas coals have since the strike 
commenced gone up from 6s. 6d. to 10s., f.o.b. Coke has not risen 
so much, local consumers paying 12s, 6d. delivered here, or about 
9d. advance ; but the Midland consumers have to pay 13s. at ovens. 
The Durham Miners’ Executive will have another conference with 
the employers within the next few days, on the subject of an 
advance of wages ; the settlement of the question having been left 
by the men with them. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market opened flat, and prices of Scotch 
warrants were easier. On Tuesday forenoon, however, there was 
a firmer tone, and Scotch rose about 24d. per ton, Cleveland 
advancing 14d. At the same time there was a nominal rise of 64d. 
in Cumberland hematite. It afterwards appeared that this last 
movement was the result of an error that had got into circulation 
with respect to the pig iron statistics in the Cumberland district, 
and the advance of da. was all lost. Scotch and Cleveland also 
gave way to some extent, and there has been a great lack of 
stamina in the market. Scotch warrants are worth about 42s, 4d.; 
Cleveland, 35s.; Cumberland, 44s. 4$d.; and Middlesbrough, 
43s. 3d., cash. 

The shipments of pig iron from Scottish ports in the past week 
were 4224 tons, compared with 7626 tons in the corresponding week 
of 1892. Of the total, Italy took 695 tons; Canada, 675; 
Germany, 455; Holland, 425; United States, 50; South America, 
140 ; India, 232; Australia, 335; France, 71; Belgium, 90; Spain 
and Portugal, 87 ; other countries, 290; the coastwise shipments 
being 680, compared with 2550 tons. 

The prices of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No.3, 43s.; Carnbroe, No. 1, 44s.; No. 3, 
43s, 6d.; Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 
49s.; No. 3, 46s.; Summerlee, No. 1, 49s. 6d.; No. 3, 46s.; Calder, 
No. 1, 50s. ; No. 3, 49s. ; og No. 1, 55s. 6d.; No. 3, 46s. 6d.; 
Coltness, No. 1, 56s. 6d.; No. 3, 48s. 6d.; Glengarnock at Ardrossan, 
No. 1, 49s. 6d.; No. 3, 45s. 6d.; Dalmellington, No. 1, 47s.; No. 3, 
45s.; Eglinton, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Shotts at Leith, 
No. 1, 51s. 6d.; No. 3, 48s. 6d.; Carron at Grangemouth, No. 1, 
53s. 6d.; No. 3, 47s. 6d. 

The furnaces in blast number thirty-nine, the same as last week, 
compared with seventy-eight in the corresponding week of last 
year. 

For hematite iron the inquiry is only moderate, and prices are a 
little easier. Warrants are in poor request, and consumers have no 
difficulty in obtaining full supplies at current rates. 

_ The stoppage of the import trade in hematite ore in the mean- 
time, in consequence of so many furnaces being out of blast, was a 


serious matter for the steamers that had been regularly employed in 
the ore trade. These vessels are now obtaining oy ee in the 
coal coasting trade, chiefly taking cargoes from the Clyde to English 
ports, and obtaining comparatively good rates of freight. Of 
course this employment can only last a short time, until the 
English strikes are at an end. 

Wages in the Scotch manufactured iron trade follows the award 
of the arbitration accountant of the North of England. As there 
is to be no change in the latter district in the next two months, so 
the pay of the Scottish ironworks will also remain as at present. 

There has been a little more animation in the export of manu- 
factured iron and steel goods. 

The shipments from Glasgow in the past week embraced loco- 
motives worth £7200, sewing machines £17,570, other machinery 
£19,400, steel goods £12,300, and miscellaneous iron goods £25,080. 

The finished iron department has been well employed. Not- 
withstanding the dearness of fuel, manufacturers have been able 
to keep their works going full time, but the cost of production is 
so much enhanced that no advantage whatever is got out of the 
recent advances in prices. The lowest grade of common bars is 
quoted £5 5s., second grade £5 7s. 6d., highest grade £5 12s. 6d., 
best bars ranging up to £6 2s. 6d., less the usual 5 per cent. 
discount. There is a good demand for both iron and steel sheets, 
which are quoted on the basis of £7 7s. 6d. for iron and £7 17s. 6d. 
for steel singles. In the steel trade, it is reported that efforts 
have been made to arrange considerable lots of shipbuilding 
material below the figures generally quoted. So far as can be 
ascertained, makers have declined to give way to the extent 
desired, notwithstanding that inducements in the shape of larger 
orders have been held out to them. Steel is quoted on the basis 
of £5 5s, to £5 7s. 6d. for ship plates, less the usual 5 per cent. for 
delivery in Clyde district. 

The output of new shipping from the Clyde shipyards in the past 
month consisted of sixteen vessels, with an aggregate tonnage of 
18,775, ne with twenty-one vessels and 40,232 tons in Sep- 
tember, 1892. In the course of the nine months ending with 
September, 191 vessels were put into the water, the total measure- 
ment of which was 201,131 tons, against 227 vessels and 275,935 
tons in the corresponding period of last year. 

There has been a very active demand for coals for prompt ship- 
ment both on the East and West Coasts. A considerable loulaae 
has again been done for the London market, and large shipments 
are being sent round to the Mersey. The colliers in most places 
have been working very well, and the output is somewhat over the 
average; yet there is no difficulty in disposing of it, except as 
regards steam coals, which are comparatively slow of sale. Other 
qualities are fully absorbed. The past week’s coal shipments from 
Scottish ports amounted to the large total of 219,808 tons, being 
51,641 more than in the corresponding week of last year, but 
10,510 tons less than in the preceding week. The prices f.o.b. at 
Glasgow are :—Main, 9s. to 9s, 3d.; splint, 9s. 6d. to 9s. 9d.; ell, 
9s. 6d. to 10s.; steam, 10s, 3d. to 10s, 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 

THE improvement in the coal trade continues, and prices this 
week have been fully 9d. per ton above the quotations last week. 
The midweek quotations at Cardiff were: Best steam, from 15s, 
to 15s. 6d.; seconds, 14s, to 14s, 6d.; and cheaper kinds of dry 
coals, 12s. to 13s. Best steam, small, has been selling from 6s. to 
6s. 6d. For house coal the placing of contracts at best current 
prices is a good sign. Sales this week have been: For best house- 
hold, 15s. to lis, 6d.; Rhondda No. 3, 13s. 6d. to 13s. 9d.; brush, 
10s. 9d. to 11s.; No. 2 Rhondda, 11s. to 11s. 6d.; through, 8s. 9d. 
to 9s, 

Some surprise has been expressed that a general advance of 
house coal to local consumers has not taken place. This was fully 
expected to have been announced for October 2nd, and house- 
holders have been gratified for the postponement, which cannot, I 
imagine, be delayed more than a month. The demand setting in 
for coal is, as stated by the authorities, unabated. The totals from 
all ports have been upto good averages. From Swansea the coal ship- 
ments exceeded 28,000 tons, including asubstantial cargo of 2300 tons 
of anthracite for California. The tonnage handled by the Taff Vale 
Railway has been largely on the increase, as shown by the Taff 
returns, which were, for last week, £14,598, as against £13,872 for 
the corresponding week of last year ; a gratifying proof that more 
than lost ground has now been regained. Analysing the return, 
I find that the excess in mineral receipts was £1708 over the corre- 
sponding week, but in passenger receipts there was a falling off to 
the extent of £982. Brecon Railway, too, scores an increase in 
minerals, but shows a decrease in passenger traffic. This year the 
collier has not been such a wanderer as he was last year. The 
prospect, however, is that next year he will make up for it, though 
he expresses dissent with the small advance made on Saturday 
last. This was only 14, making it 124 above the standard of 
December, 1879. Considering the strike this is gratifying. 

The sliding scale committee meeting was held at Cardiff as usual, 
and after the announcement had been made of the results of the 
audit, the coalowners’ representatives proceeded to consider the 
ae of the workmen’s representatives on the scale, for the 
abandonment of all claims against the hauliers in respect of fines, 
damages, and expenses, incurred by the hauliers’ veer contract. 
After discussing the subject, it was agreed to further postpone the 
consideration. The policy of this decision is shown by the events 
of this week. On Tuesday, at Ebbw Vale, a difficulty arose on 
account of reduced wages paid to one man, and 600 hauliers 
stopped work to aid and abet their comrade, but upon a pacific 
overture being made work was resumed on Wednesday. At the 
sliding scale meeting on Saturday a deputation of hauliers from 
Dowlais, Cyfarthfa, and Plymouth attended to represent that their 

eneral managers were willing that they should be paid upon a 
Bigher standard than that now enjoyed under the sliding scale 
arrangement. This led to a conference between the agents of the 
companies present and the workmen’s representatives, but as the 
former objected to pay more, the discussion was brought to a close. 

Friction is gradually lessening even amongst the hauliers. The 
improvement in tone amongst the Monmouthshire colliers has been 
shown this week at a meeting, where the would-be spokesman of 
the Federationists was refused a hearing. 

Referring to ‘‘Mabon’s” efforts in the cause of peaceful 
industry, Lord Aberdare, writing to the secretary of the sliding scale 
committee, says, ‘‘I have much pleasure in forwarding my contribu- 
tion, £10 10s., towards the return to Parliament of Mr. W. Abraham, 
M.P., the great value of whose services to his constituency, to 
Wales, and the country generally, I strongly feel.” 

The improvement in pitwood is well maintained, and sales of 
good timber are being effected for 15s. Coke is steady: furnace 
sells at 18s. to 19s., foundry 20s. to 21s., and best 23s, Foreign 
ore remains at the old price, Rubio realising 11s. 3d., and Tafna 
and Garucha 10s, 6d. Large cargoes are now coming in, Cyfarthfa 
and Dowlais being fully occupied. 

The iron and steel trades maintain a tolerably good front, the 
chief drawback being that few rails other than for colliery require- 
ments are in yeh | Ebbw Vale despatched a stall consignment 
during the week to Highbridge. From Cyfarthfa the despatch of 
steel bar to tin-plate works has been particularly brisk, and with 
it also crop ends, &c., to the Midlands, Cyfarthfa and Dowlais 
maintain a fairly satisfactory condition in meeting the demands of 
the tin-plate works in Monmouthshire, Glamorgan, and Car- 
marthen. 

The falling price chronicled in various quarters for pig iron is 
also current here. Mid-week quotations on Swansea Exchan 
were as follows :—Glasgow Gig iron, 42s, 4d.; Middlesbrough, 
35s. 2d.; hematite, 44s. 105d. I append other quotations: 


Welsh bars, £4 15s. to £4 17s. 6d.; sheet iron, £7 to £7 10s.; steel, 





£7 10s. to £8 10s.; steel rails, heavy, £3 15s. to £3 17s, 6d.; light, 
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£4 lds, to £4 17s, 6d. Bessemer steel bars, £4 7s. 6d. to £4 10s, 
Siemens best, £4 10s, to £4 17s, 6d., cash, less 25." In steel tis, 
plates there was no ees: Bessemer being quoted at lls, 


to 11s. 3d.; Siemens, 11s. 3d. to 11s. 6d.; ternes, 21s. to 23s, Best 
charcoal, 12s. 3d. to 13s. 6d. Block tin, £79 to £79 5s, 

The shipment of plates last week was, as | anticipated, an ex. 
ceptionally large one, totalling 93,500 boxes, while the quantit 
received from works only amounted to 57,421 boxes, Preah 
stocks at Swansea are 239,075 boxes. The metallurgical improve. 
ment at Swansea continues, the Hafod Works being very busy in 
particular with nickel silver. The chief subject of discussion on 
Change at Swansea is, of course, the expected revision of the 
American tariff, and it is generally admitted that good times are 
in store, and an especial increase take place in trade relations 
between the port and the United States. Large loadings of tin. 
plates are going on. 

A eso Ss eos prevails that the amalgamation of the Rhymney 
and the Tatf Vale Railway is rps a question of a short time, 
There was an inspection lately of the line by Taff Vale officials 
and this has aroused the old rumour of a possible fusion. No state- 
ment from es sources can, however, be obtained, 
People who could fully gratify curiosity will not, and there the 
matter remains, the public showing their belief that something is 
looming by keeping up the prices of the respective stock. 

An application has been made to Wales to give money aid to the 
destitute families of English colliers on strike. 

Among the interesting sales announced for the week has been 
the Aber Colliery, Agmore Valley, Bridgend, with plant, horses 
&c., and the Newall Ironworks, Bristol. The latter are offered by 
private contract, and are of interest to engineers, boilermakers, 
and tug-boat builders. With reference to the former, the Aber 
Colliery, it must not be confounded with the Aber, an important 
colliery now being sunk in a district contiguous to the Caerphilly 
Valley. I would suggest that names should be registered, and 
then there would not be the chance of two being named alike, as 
now occasionally occurs, 

I have just been favoured with an interesting series of experi- 
ments in connection with patent safety lamps for coiliers. Mr, 
Evans, of Merthyr, is on the eve of patenting an invention which 
can be adapted to any lamp, and, so far as I see at present, pro- 
mises to prevent all explosions in future from tampering with lamps 
by colliers. When he is protected I will give full particulars of the 
invention. It has all the merits of extreme simplicity, cheapness, 
and efficiency. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

WITH regard to the situation of the iron markets over here, the 
reports that come in only repeat what has already been noted in 
letters of previous date. The feeling of uneasiness, so universally 
complained of for many months past, still prevails. In most 
quarters confidence has been so shaken that enterprise for the 
present is practically dead, and no one can be induced to buy, 
while producers of iron are endeavouring to sell out, and can only 
do so by making considerable sacrifices. The outlook is, therefore, 
most unfavourable, 

Silesian iron business continues very slow. From week to week 
there is less buying going on in the pig iron department, and 
although this may be perhaps but temporary, it has given a check 
to the previously rather firm tone of prices, and a falling off in 
quotation has already been noticed in some quarters. Manufac- 
tured iron makers also report business coming forward only in 
very small quantities. With the end of the building season the 
demand for girders and other articles of structural material has 
naturally decreased, and prices are, on the whole, inclined to give 
way. 

“ the Austro-Hungarian iron industry, the satisfactory tendency 
of former weeks is generally well maintained, A fairly good 
business is reported to be doing in pig iron, prices showing much 
firmness—at least, where small lots are required. At the finished 
ironworks, orders come in regularly and satisfactorily : for some 
sorts the present demand is decidedly brisk, and much better than 
had been expected some time ago. Indeed there is quite an 
animated tone perceptible in some branches of the iron trade, 
makers and dealers showing a fair confidence in the future develop- 
ment of business. Prices still remain the same as previously 
quoted. 

On the French iron and steel market business moves on quietly ; 
but demand as well as prices show an improvement upon last week. 
After the many months of depression and dulness the present 
improvement—however slight it may be—is joyfully greeted by 
both makers and consumers. Orders coming in, though small in 
weight, are yet sufficient to keep the works going regularly. 

For some time past slight symptoms of improvement have here 
and there been noticeable on the Belgian iron market, and there is 
rather more firmness exhibited with regard to gree This may 
particularly be reported of pig iron, which bas of late been in fair 
request on foreign account. There is much iron being sold to 
Russia just at present, and the prices fetched are tolerably good, 
which, in some measure at least, tends to improve the general tone 
of the market. For bars and sectional iron, likewise, a pretty 
lively inquiry is coming forward from Russia, while the inquiry on 
home account is as weak as before. 

A continued absence of improvement characterises the Rhenish- 
Westphalian iron industry, and there is no saying when the present 
unfavourable state of things will give place toimprovement. Con- 
fidence is wanting in all departments, and the situation of the 
ironmasters must be considered as most unsatisfactory. The con- 
dition of the iron ore trade has not altered in any way since last week. 
In minette a somewhat firmer tone has been experienced here and 
there, but, generally, the tendency of the market is not a favourable 
one. Pigironcontinuesvery moderately inquired for, ee 
down prices till they have reached the lowest point. ith regard 
to the different sorts of pig iron, spiegeleisen is, on the whole, best 
inquired for, and list quotation has been rather well maintained. 
Manufactured iron is still in very irregular request ; prices are 
weak and much inclined to give way, wherever orders of some 
weight are in question, Bars, for instance, show a decrease in 
demand as well as in price since former letters ; list quotations are 
only nominal, sales having repeatedly been effected at lower 
quotations. Existing orders are, at the best, not reaching beyond 
six weeks. Hoops and girders do not show any change upon the 
week, both articles suffering from an extreme depression in prices. 
The demand coming forward for plates leaves very much to be 
desired ; still it has, until now, been sufficient to keep at least part 
of the mills tolerably well engaged. Sheets continue brisk of sale, 
prices being rather firm, but scarcely paying. Foundries and 
machine shops, as well as the wagon factories, continue to com- 

lain of but very few orders coming in, and there is, consequently, 
ittle activity noticed in that quarter. , : 

According to the Monitewr des Interéts Matérielle the world’s 
production in coal was, in 1890, no less than 508,036,000 t., 
of which 355,664,000 t. fall to Europe, 188,972,000 to 
America—132,972,000 t. to United States—100,000 t. tu Asia, 
200,000 t. to Africa, and 320,000 t. fall to Australia. In the differ- 
ent parts of Europe output of coal was as follows:—England pro- 
duced 184,734,000 t.; Germany, 89,283,000 t.; France, 26,337,000 t. ; 
Austria-Hungary, 27,504,000 t. ; Wr 19,870,000 t.; Russia, 
6,207,000 t.; Spain and Portugal, 1,037,000 t.; Italy, 376,000 t.; 
Scandinavia, 216,000 t., and other countries 100,000 t . 

The world’s production in pig iron was 27,304,000 te of which 
17,835,000 t. were produced in Europe, 9,414,000 t. in America, 
1000 t. in Asia, 3000 t. in Africa, and 15 t. in Australia. Of the 

roduction in Europe 8,030,000 t. fall to England, 4,685,000 t. to 

Jermany, 1,970,000 t. to France, 782,000 t. to Belgium, 946,000 t. 
to Austria-Hungary, 716,000 t. to Russia, 456,000 t. to Scandinavia, 
179,000 t. to Spain and Portugal, and 18,000 t. to Italy. The 
United States production alone was no less than 9,348,000 t. 
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—— 
AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept. 27th, 1893, 

THE industrial and commercial _ situation 
throughout the United States has not improved. 
Enterprise is anxious to push ahead; but two 
obstacles stand in the way: one, the ny te 
determination of the Senate to oppose the. epeal 
Bill; and second, the probable introduction of a 
tariff Bill carrying a general reduction of duties. 
Manufacturers in all sections are creeping along 
slowly. Stocks of pig irou have not declined 
pelow 800,000 tons. Rolling mills are running 
half-time. Shipyards are busy. The production 
of anthracite coal is about ,000 tons per week. 
Ninety per cent. of the Connellsville coke-burning 
capacity is idle. Money continues to accumulate 
at this city. The distribution of merchandise is 
restricted to the replenishing of stocks, Railroad 
traffic for seven months shows a slight increase 
over the corresponding time last year. No im- 
provement is probable until Congress takes decisive 
action on both financial and tariff issues. 

Building activity is drawing to a close, and the 
returns, when made, will show a sharp falling-off 
in the aggregate as against 1892, Wages are 
declining in several industries, the reductions 
being quietly accepted. The Amalgamated 
Association has been driven out of half the mills 
of Pittsburg, and a proposition is under con- 
sideration to remove headquarters to Youngstown, 
Obio, seventy miles distant. 








LAUNCHES AND TRIAL TRIPS. 

On Monday last a very preetel steel steam 
tug steamer, named the Humberto Rodriguez, 
left the Cleveland Dockyard of Sir Raylton Dixon 
and Co., Middlesbrough, for the purpose of test- 
ing the speed of the vessel, and also the general 
working of the special machinery with which she 
has been fitted for the purposes of her trade. 
She has been built for Messrs. Hawkes, Somer- 
ville, and Co., of Liverpool, representing Cuban 
owners, who were represented at the trial trip. 
Everything was found to work with the greatest 
satisfaction, and the guaranteed speed of 12 knots 
was exceeded. The principal dimensions of the 
vessel are:—Length, 135ft. 6in.; beam, 24ft. 6in.; 
depth moulded, 14ft. 6in.; and engines have been 
fitted by Messrs. Westgarth, English, and Co., of 
Middlesbrough, the cylinders being 154in., 25in., 
and 4lin., by 30in. stroke, with a large steel 
boiler working at 160lb. pressure. The vessel 
has been built under Lloyd’s special survey for 
their highest class. Handsome accommodation is 
provided forward for twelve passengers ; and the 
captain, officers, and engineers are berthed aft, 
where a well-appointed mess-room is also fitted. 
The crew and firemen are also accommodated aft 
in well-ventilated and comfortable quarters. A 
shade deck is fitted over the engine and boiler 
space, and awnings all fore and aft. Steam steer- 
ing gear is provided in a wheel-house erected on 
the shade deck, The fore and after peaks are 
arranged as water ballast tanks, and the vessel is 
rigged as a fore-and-aft schooner. After coaling 
she will proceed direct to West Indies. 

Messrs. John Scott and Co., engineers and 
shipbuilders, Kinghorn, Fife, after having com- 
leted the removal of their engineering and 

ilermaking department from Kirkcaldy to 
their enlarged and modernised premises at 
Kinghorn, have had their name enrolled on the 
Admiralty List, and may now be called upon to 
tender for the construction of ships of all classes, 
with propelling machinery and boilers for same. 








ELECTRIC WATER - LEVEL 
INDICATOR.* 

THis apparatus, designed by Mr. Dieudonné, 
serves to indicate the water-level in a reservoir, 
boiler, &c., at any distance by means of electric 
signals conveyed by a telegraph wire. The float 
is connected by a cord to the edge of a circular 
sector free to turn on its centre, and the pull of 
the cord is counteracted by that of a dead weight, 
so that the angular motion of the sector always 
corresponds to the rise or fall of the float. The 
sector is of metal, and passes over, in its rotation, 
a number of metallic radial arms equally spaced. 
The electric current reaches these arms through 
the sector, so that in various positions of the 
sector different numbers of the arms are in the 
circuit. Another part of the transmitting 
apparatus is a semicircle of ebonite, on which 
are a number of metal plates, each of which is 
separately connected by wire with one of the 
arms above spoken of. On this ebonite plate is a 
radial arm, which, when it revolves, successively 
touches each of the metal plates, i 

At the receiving station, when it is desired to 
know the water-level, all that is necessary is to 
complete the circuit by pressing a button. Suit- 
able electro-magnetic apparatus then causes the 
radial arm to travel over the ebonite plate, and 
in doing so the circuit is made and broken fora 
number of times, which indicates the position of 
the sector and so of the float. A telephone is 
used to count the number of breaks in the circuit, 
and any degree of precision may be obtained by 
choosing the number of radial arms to correspond 
with any desired scale, Drawings of the apparatus 
are given, 








ELECTRICAL PROGRESS IN SWITZERLAND.—The 
latest long-distance electric power transmission 
lant in Switzerland is that recently opened at 
Frinvillier, the water power at that place averag- 
ing about 350-horse power, being transmitted to 
& paper factory at Biberist, over a distance of 
nearly eighteen miles, At both the generating 
and the receiving stations there are two con- 
tinuous current ynamos connected in series, 
each of the generators supplying a current of 
43 ampbres and 3000 volts, so that a total voltage 
of 6000 is carried by the overhead transmission 
line, The latter consists of two copper wires, 
each 7 mm., or about 0-28in. in diameter, 
carried on porcelain insulators on 30ft. poles, 
PNET TE 


* “Proceedings,” Institution of Civil Engincers, 





THE PATENT JOURNAL. 
Condensed from ‘* er Official Journal of 
nts. 





Application for Letters Patent. 


*," When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


20th September, 1898. 


17,672. Toy, C. W. Hunter, Hull. 

17,673. Spanners, J. Empson, J. Hewitt, and F. R. 
Baker, Birmivgham. 

17,674. EMBROIDERING Pieces of Fasric, G. Baum, 
Manchester. 

17,675. Fans, J. D. Crighton, Manchester. 

17,676. Fans, J. D. Crighton, Manchester. 

17,677. Printinc ENGRAVINGS and Process BLocks, M. 
Smith, Manchester. 

17,678. Down Quivts and the like, M. W. Hargreave, 
Manchester. 

17,679. Makino or Cuttine Bricksand Ties, H. Tuke, 


Leeds. 
17,680. Tin Fort, G. Johnson and E. C. Gem, Bir- 
mingham. 
17,681. Preumatic Trrep Wuee.s, W. M. Lewis, 
Pontypridd. 
17,682. Pararrin Lamps, I. Sherwood, jun., and F. 
Sherwood, Birmingham. 
17,683. Suip Loc Apparatus, T. F. Walker, London. 
17,684. Wasninc Macuines, C. Rainey, London. 
17,685. PHoroorapuic Suutrers, J.T. Clarke, Harrow. 
17,686. Cyc.es, J. H. Johns, London. 
17,687. CotLapsipLe Tuspes for Paints, W. Smith, 
London. 
17,688. Rotary Motion for Toys, &c., C. F. Veit, 
ndon, 
17,689. Boors, J. Brown, London. 
17,690. TRaNsMission of Evecrricity, R. J. Crowley, 
Queenstown. 
17,691. HorticutturaL Sprayina Apparatus, J. H. 
Stone, Birmingham. 
17,692. ELectric Marcu, E. Coustan, London. 
17,693. Bisou ParLour Peroxipiser, 8. F. Smart, 
London. 
17,694. Door Peroxipiser, 8. F. Smart, London. 
17,695. VeLocipepeE Tires, G. Haydon and J. Price, 
London. 
17,696. Boat, E. A, Smith, London. 
17,697, Tires for VeLocirpepe Wnaee.s, H. Kearsley, 
London. 
17,698. PRope.uers, L. Giamalaki, London. 
17,609. ConcenTRaTING SuLPHURIC AcIDs, E. Dyson, 
Manchester. 
7,700. Screens for Stamp Batrerigs, C. Raleigh, 
London. 
17,701. Limevicut Burner, A. C. Jackson and H. L. 
Toms, London. 
17,702, PHorocrapHic Camera Stanps, E. Bishop, 
London. 
17,703. Propuction of ARtiFiciaL Musk, A. Baur, 
London. 
17,704. CIGARETTE-MAKING Macuines, A. L. Munson, 
London. 
17,705. MANUFACTURE of Rovinc Fiver, W. Rintoul, 
ndon. 
17,706. Wes Printinc and Fotpinc Macuines, R. C. 
Annand, London. 
17,707. Preventinc Smoky Cuimyeys, F. Fifield and 
J. Lindfield, London. 
17,708. Warp Lace Macuines, J. Robinson and W. 
Plackett, London. 
17,709. LirHocrapHic CoLour Printine, F. Hier- 
hammer. London. 
17,710. Pirg Joint, H. J. Dabbs, London. 
17,711. ‘‘ Terpentina,” H. Miillerson, London. 
17,712. CLosinc the FLar of Envexores, G. Schneider 
and O. Voertler, London. 
7,713. Brakes for Wueevs of Venicves, J. Barratt, 
London. 
17,714. Currer for Beans, R. W. Arnold, London. 
17,715. Cover for Books, R. T. Baillie, London. 
17,716. Manuracture of Give, E. de Meulemeester, 
London. 
17,717. Envevores, E. de Meulemeester, London. 
17,718. OrGaNn Pires, W. T. F. Weigle, London. 
17,719. Measurinc Distances between Baus, H. 
Underdown and W. Beeston, London. 
17,720. Smoxine of Topacco, W. Pearce, London. 
17,721. Drivine of Suarts, J. G. Statter, London. 
17,722. Compounp CakE for Docs, J. G. Knowles, 
London, 
= SLeeve Linxs, Stups, and the like, H. Pratt, 


ndon. 
17,724. Apparatus for Cunsinc Horses, L. P. Thomas, 


on. 

17,725. Improvep TREATMENT of Ores, E. L. Mayer, 
London. 

17,726. CuLtivators, E. Gascoine, jun., London. 

17,727. _— Gear, B. Willcox.—(L. Rosenfeld, United 

tates. 

17,728. Suprportinc Trousers Borroms, E. Levison, 
London. 

17,729. ConvERTIBLE ComBINATION Lamp, A. Kelvie, 

mdon. 

17,730. Preventina the Racine of MARINE ENGINES, 
E. Elliott and W. H. Cocker, London. 

17,731. Apparatus for Compressinc AiR, T. Elwell, 
jun., London. 

17,732, TREATMENT of ALIMENTARY Substances, E. 
Maris, London. 
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17,733. Fotpinc Bonnet Boxes, &c., 8, A. Jackson, 


eds, 

17,7384. Comn-FREED Apparatus, M. R. Fitzwilliam, 
London. 

17,735, ELectric ApPLiaNces, J. A. McNaughton, 
Manchester. 

17,736. SELF-cLostnc Doors and Gates, J. W. Martin, 


London. 

17,737. VaLves for AMMonrIACAL Liquor, F. 8. Cripps, 
Surrey. 

17,738. Improved Hyprautic Extractor, J. Lowe, 
Manchester. 

7,739. Pen Rack, W. G. Hall, London. 

17,740. Patent HoLLow Curs, E. Wells, Kingston-on- 
Thames. 

17,741. Constructine Pyeumatic Tires, J. H. Stewart, 
Dublin. 

17,742. Repuctne CoNDENSATION in STEAM CYLINDERS, 
G. G. Rhodes and T. Metcalfe, Bradford. 

17,743. Secr-actinc Batt Trap for GuLiLet of Main 
Dratns, J. Rodgers, Oldham. 

17,744. Jomninc Warps or THREADS, F. Thomasson, 
Manchester. 

17,745. Coupiiyes for Wires, A. W. Hordern, Bir- 
mingham. 

17,746. ImpRovep TrovsER HANGER, 

iw. 

17,747. Easinc Yarn from Pressure, H. Graham and 
J. Press, Rochdale. 

17,748. PREVENTING INcRUSTATION in BoiLers, E. 
Moffat, Glasgow. 

DRIVING 
Glasgow. 

17,750. MacHINERY for Pressina Bricks, H. Tuke, 


J. Fraser, 


“Gear of Cycies, P. McDowall, 


eds, 

17,751. Lamps for Vriocirepes, J. Whitehead, Bir- 
mingham. 

17,752. Cities for Prorectine Corset Busks, E. Farrow, 
Blackpool. 


17,753. Gotr CLuss, T. Morris, Glasgow. 

17,754. Harr-pins, M. L. Kirk, Radcliffe-on-Trent. 
17,755. PNeumatic Tires, E. Glen, Lancashire. 

17,756. Cusnion, A. Frentzel, Manchester. 

as Protector for Feepina Bort es, F, E. Turner, 
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on. 
17,758. Improvep Domestic Fitter, C. J. Lomax, 
ndon. 


17,759. Fittine Borries with Agratep Liquips, J. 
cEwen, London. 
17,760. Construction of Tramcar WaHeEELs, B. Kay, 


mdon. 
17,761. F1ixine Tires in Stoves, R. M. Iddon and 8. 
Rostron, London. 

17,762. PNeumatic Trres, R. Sandeman and E. E. 
Wulff, London. 

17,763. ARTIFICIAL RuBBeER, I. 8. and J. T. McDougall, 


ndon. 

17 pom Biocks fur Buitpinc Purposes, T. Brown, 
ndon. 

a Packine for Piston Rops, &c., H. Brandon, 


ndon. 
17,766. Improvep Winpow Frames, M. Rendell, 
London. 
17,767. Cottar Stup, J. W. Way, London. 
17,768. Crosinc RatLway CakriaGeE Doors, A. J. 
Barradall, London. 
17,769. Lockinec Devices for Cyc.es, J. Schyskowsky, 
London. 
17,770. Connectinc CycLtes ToGETHER, R. Reeve and 
A. Fletcher, London. 
17,771. Removine Foreign Matrer from Teets, F. J. 
Bennett, London. 
17,772. Stanps for Fiti1nc Borryes, H. W. Turner and 
A. M. M. Forbes, London. 
17,773. ARGAND Lamps, J. D. and H. B. Young, Barn- 
staple. 
17,774. ADVERTISING, E. Mitchell, London. 
17,775. CoIn-FREED Locks, J. N. Maskelyne, London. 
17,776. Fire-proor Fasrics, J. H. W. Stringfellow, 
London. 
7 Movutpinc in Wueet Spokes, W. Janson, 
London. 
17,778. Signature, W. F. Larkins, London. 
17,779. Removinc Impurities from Smoke, E. E. 
Dulier, London. 
17,780. MoutH Ssteips for Cicars, &c, J. Daw, 
London. 


17,781. Propuction of Artiric1aL Musk, A. Baur, 
London. 
16,782. TREATING Patients with TemMPeRED ATMO- 


SPHERE, A. Cazaux, London. 

17,783. Strainer for Corree Pots, &c., H. W. Hart, 
London. 

17,784. Lamps, A. Shuttleworth, F. Shuttleworth, 
W. H. Tyrrell, and P. Deed, London. 

17,785. MouLpine Apparatus for BELT PULLEYs, G. E. 
Piehl, London. 

17,786. SUSPENSION 
London. 

17,787. Watcu Case Protector, P. Hunzus, London. 

17,788. Lasts for Boots, A. J. Boult.—(Z. Laporte, 
France.) 

17,789. CHILDREN’s Mat Carts, P. Blee and H. Blee, 

ondon. 
17,790. Revo.tvers, Pistots, &c., J. F. Latham, 


CaBLe Tracks, W. Brewer, 


mdon. 

17,791. SortinG Money, A. J. Boult.—(J. Mespléde, 
France. 

7,792. Propetters for Vessets, C. Page and L. 
Fortier, London. 

17,793. ImpRovep VENETIAN Butnps, A. W. Pyke, 


ndon. 

17,794. Ovutsipe Wixpow Buinps, A. W. Pyke, 
London. 

17,795. Pocket-Book, W. Hazlitt, London. 
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17,796. Evecrric Arc Lamp Recucators, R. Kennedy, 
London. 
17,797. Cie for Hotpinc Dress SLeeves, R. J. Brice, 


on. 

17,798. ApsUSTABLE Piate for CycuEs, J. E. Meredith, 
Birmingham. 

17,799. Non-s_ippinc Stups, W. 8. Moore, Cheshire. 

17,800. A Game, C. Bastow, London, 

17,801. Time Recister Apparatvs, J. F. H. V. Hoop, 
London. 

17,802. ApPLyING Dusinrectants, R. Stewart, A. 
Boake, F. G. A. Roberts, and E. J. Boake, London. 

17,803. PRONGLEss BucKLE, W. Pritchard, Hereford. 

17,804. Seconpary Batreriegs, F. L. Berners and J. L. 
Higgs, London. 

17,805. WATER-CLOSETs, J. Dean, Lancashire. 

17,806. AppLiaNcEs for CLEANING Knives, G. H. Ellis, 


mdon. 
a Apparatus for CeNTREING Bars, E. P. Apel, 
mdon. 

17,808. CLEANING Cotton Seeps, W. A. Tattersall and 
W. E. Pearson, Halifax. 

17,809. MecuanicaL Toy, C. H. Laubenburg, Bir- 
mingham. 

17,810. CycLe Lamps, J. Parker, T. Sanders, and J. B. 
Worton, Birmingham. 

17,811. ManuracturE of Gas, E. Mansfield, Man- 
chester. 

17,812. Furnace and Fire-Bars, J. E. Slack, Man- 
chester. 

17,813. Macuines for Printine TextTiLe Fasrics, J. G. 
Sanderson, Manchester. 

17,814. Meratiic Bepsteaps, G. F. Metcalf, Man- 
chester. 

17,815. WaTER-TUBE STEAM Borvers, J. Gresty and G. 
H. Herbert, Manchester. 

17,816. LimELiGHT APPARATUS, J. Riley and W. Lawson, 
Manchester. 

17,817. Toot Bars, J. Newsholme, Bradford. 

17,818. TrrEs for Cycres, J. Sturgeon, W. N. Blount, 
and R. D. Bailey, Birmingham. 

17,819. Winp Motors, W. J. 8. Barber-Starkey, Man- 
chester. 

17,820. Hose Pierre, N. Knowles and W. Philipson, 
London. 

17,821. Matcu-Boxes, L. Beckett and G. W. Lowcock, 
Manchester. 

17,822. Sprnninc Frames, A. C. Robertson and J. L. 8. 
Lyon, Dundee. 

_ Bua.es, Post Horns, and Trumpets, 8. Simon, 

mdon. 

17,824. Starr Rops, J. Kerr, Glasgow. 

17,825. Woo. SHEARING Macuines, W. Bown, G. Cape- 
well, and J. W. Flavell, Birmingham. 

17,826. PortabLe Movustacne Guarp, 0. J. Allen, 


17,827. SeELF- REPAIRING Boots, W. Pulman, Men- 
chester. 

17,828. InrLators for Pnreumatic Trres, E. H. Hill, 
Sheffield. 

17,829. Pic Iron, H. J. Smith and J. Hamilton, 
Lanarkshire. 

17,880. GaLvanic Batrery, G. Abbott.—(/. J. Pearson, 
United States.) 

17,831. Door Tickets or Price Carps, T. Clayton, 
London. 

17,832, EscaPEMENTS in Timepieces, J. H. Langhorst, 
Birmingham. 

17,833. VERMIN Traps, J. Johnstone, London. 

17,834. Dress CoLiars, T. H. Collins, London. 

17,835. WHEELS, J. H. Sumner and A. A. Wainwright, 
London. 

— OPENING and CLosinc CaBINETs, W. Dorman, 


mdon. 
17,837. KEYHOLE Guarps and Locks, W. F. Beasley, 

mdon. 
17,888. Nava, Mivitary, and Court Hats, C. Murphy, 

London, 
17,839. Frames of Baas and Pursgs, &c., 8. Napper, 


London. 
17,840. Can Orener, J. Leomann, London. 
17,841. SHeppinG Looms, E, Ingraham and W. R. Horn, 
London. 
17,842. ANnTI-pRIP Teapot, W. Millar and R. A. Stern- 
le, Surrey. 
17,843. Cuamp, H. Kells, London. 
17,844. ImrraTion of Ivory, E. A. Jeffreys.—(L. Marie, 
France.) 
17,845. Binpino, &c., CiGaRETTE Papers, L. Koblitz, 
ndon. 





17,846. SuLPHocyaNiID#s, H. W. Crowther and E. C. 
Rossiter Tondon, 





17,847. Recepracies, C. and H. H. Townsend and J. 
Boucher, London. 

17,848. Sarety Letrer Boxes, J. B. Fryer, London. 
17,849. Rotary Enaines, E. Edwards.- (&. Nadeniczek, 
Austria.) 

17,850. VenicLes, E. J. Clubbe and A. W. Southey, 
London. 

17,851. Steam Cycues, A. J. Boult.—(K. ron Meyenburg, 
Switzerland.) 

17,852. Furnaces, A. Tost, London. 

17,853. Propucinc Tyre Matrices, W. P. Thompson. 
—(C. Meray-Horvath, Austria.) 

17,854. Raisin Stoners, W. A. R. Aird, London. 
17,855. PrLaitinec Macuine, W. P. Thompson.—(J. 
Druck, Austria.) 

17,856. Gas or Vapour Enoines, F. E. Whitham, 
London. 

17,857. Spryninc Macuine Rowvers, J. Pilling, Man- 
chester. 

17,858. — Levers, A. J. Boult.—(7. Bolton, 
India. 

17,859. Proputsion of Venicves, V. D. E. J. M. Ray- 
mond, London. 

17,860. APPARATUS for FiLTERING WaTER, G. L. Stocker, 


on. 
17,861. INTERNAL Combustion Encings, J. Roots, 


mdon. 

17,862. Automatic BaLance for CARRIAGE WINDOWS, 
G. W. Rice, Surrey. 

17,863. WincHeEs for FisHinc-rops, Army and Navy 
Co-operative Society, Limited, and O. 8S. Ruddock, 
London. 

17,864. Roap Veuicues, G. Collins, London. 

17,865. SUPPLYING MaTERIALS for the PREPARATION of 
CuHoco.aTE, &c., H. C. Sanders, London. 

17,866. ELecrric Accumuxators, L. W. and G. E. W. 
Schéffer, London. 

17,867. ELECTROLYTICAL Decomposition of Bring, H. 
and M. Guthrie, London. 

17,868. CorrEcTING and ApDsusTING TELEMETERS, E. 
Abbe, London. 

17,869. OpticaL InstRUMENTS, A. C. Biese, London. 
17,870. Brxnac es, J. Bremner, London. 

17,871. Dress Fastenine, E. Herrmann, Barnes. 
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17,872. Pipe Connections and Franogs, I. Ray, 
mdon. 
17,873. SreamMinG Pans for Hats, J. Marshall, Man- 


chester. 

17,874. GLiopz Hoxpvers for Gas, &c., Purposzs, H. 
Walker, Birmingham. 

17,875. PHotoGRaPHIC SHUTTER Mecuanism, C. and 
C. E. Haseler, Birmingham. 

17,876. Wixp and Arr Diviper, W. Horne, Perry Hill 
Cliffe, near Rochester. 

17,877. EartH Ciosets, A. E. Goodby and J. D. Ball, 
Birmingham. 

17,878. Protection of Surrt Currs, E. B. and F. M. 
Payne, Birmingham. 

17,879. Winpinc Macuines, W. H. Dorman, Stafford. 

17,880. Forminc ScREw THREAD upon WIRE, A. J. B. 
Légé, London. 

17,881. Encines, W. H. Slinn, London. 

17,882. PREssURE REGULATING MecHANisM, F. Davy 
and G. Vanham, Keighley. 

17,883. Lockinc Bepsteaps, R. Jones and S. Wilson, 
Birmingham. 

17,884. Bunkers for Draucut ANIMALS, W. Woolley, 
Birmingham. 

17,885. ApprTions to Suips’ Bertus, W. P. Hoskins, 
Birmingham. 

17,886. Mup-cuarps, The Triumph Cycle Company 
and M. J. Schulte, Leicester. 

17,887. SPEED Recutators, E. Rayner and G. F. Alder, 
Gloucester. 

17,888. Gravy Strainers, T. W. Coxon, Newcastle-on- 


e. 

17,889. Pneumatic CusHions, T. Guthrie and W. T. 
Hall, Newcastle-on-Tyne. 

17,890. Removinc the Burr from Epces of EarTHEN- 
Puates, A. Leese and J. Newton, Staffordshire. 

17,891. Atracninec ScaLes to Sprinc Knives, Wing- 
field, Rowbotham, and Co., and A. B. Ball, Sheffield. 

17,892. Steam Wincues, J. Cran, Ow. 

17,893. PREPARING LEAD Pires for Jo1InTING, F. J. and 
A. Bailey, Sheffield. 

17,894. Hanpies for Fives and the like, 8, J. Kitchin, 
Sheffield. 

17,895. TEA Macuinery, W. Parnall, Bristol. 

oo Drivinc Banps, W. K. Blackburn, 
B 


17,897. MACHINERY for INTERMITTENT Printinc, W. 
Buckley, Manchester. 
17,898. Rovinc Spixninc Frames, T. Schofield, Man- 


chester. 
17,899. SypHons for Borriesand the like, J. W. Hudson, 
Mansfield. 


17,900. Bencu Pin, and Kwyire, J. H. 
Fredericks, London. 

17,901. Wixp Motors, H. D. Hurlbut, London. 

17,902. Printinc Macutnes, C. A. Harding, Padding- 
ton. 


GuInE, 


17,903. Banp for Pneumatic Tire, F. Keehner and T. 
Hancock, London. 

17,904. SrrarneR for VEGETABLES, &c., H. C. Pyrke, 
London. 

17,905. Protectors for Pyeumatic Tires, 8. Lee, 
London. 

17,906. Stick and Bruss, W. P. Thompson.—(A. Katzky 
and J. Gitkes, Russia.) 

17,907. Game, W. P. Thompson.—{V. Gorgias, Austria.) 

17 poo PyeumatTic WHEEL Tires, J. R. Trigwell, 

ndon. 

17,909. Manuracture of Cakes, A. and W. Bigland, 
Live 1. 

17,910. Caen or Luccace Bicyc.gs, P. Gill, Liver- 


pool. 
17,911. Ticket for CLorH Dea.ers, G. Noble, Fraser- 


burgh, N.B. 
17,912, Apparatus for Makino BEER, A. W. Billings, 


ndon. 

17,913. Magic LANTERN ScreEN Stanps, J. Pepper, 
heffiela. 

17,914. Switrcupack Rartways, &c., J. H. Pexton, 


mdon. 

17,915. Umprettas and SunsHapes, A. Macmillan, 
London. 

17,916. Heatinac Liquips, A. Lomonossoff, M. Barhat- 
kin, and W. Holmsten, London. 

17,917 Perpetual CaLenpar, F. H. Brooks and C. 
Syrett, London. 

17,918. SweEPinG and Scrapinc Macuines, W. C, Abell, 


ondon. 
17,919. Stoves for Om or Gas, F. R. E. Branston, 
Londo; 


17,920. Foipinc Ciock, C. Nicolet and H. Salisbury, 
London. 

17,921. Lock MecuanisM, C. W., E., and A. G. Tonks, 
London. 

17,922. Press for Stampine REvIEF Parser, T. Peacock, 

17,923. VentitaTors, F. Koerfer and L. Koerfer, 
London. 

17,924. Corkscrews, E. Becker, London. 

17,925. Apparatus for Frepinc Birps, J. Klein, 
London. 

17,926. Fotpine Boats, E. Meyer, London. 

17,927. Fire ExTIncuisHER for Houses, F. J. Money, 
London. 

17,928. WASTE-PREVENTING CIsTERNS, H. Bartlett, 
Birmingham. 

17,929. Water Taps, C. H. Adamsand C. H. H. Adams, 
Guildford. 

17,930. Makino Stup Hotes in Cotiars, G. H. Rayner, 


17,931. INFLATEABLE WHEEL Tires, A. Pulbrook, 
ndon. 
17,982. Securinc Books in Covers, W. L. Bonnett, 


mdon. 
17,933, Exectric SuppLy Currents, Js Hopwood, 





mdon. 
17,934, Suips, M, Hill, London. 
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17,935. Boor Last, H. L. Lee, London. | 


17,936. Macurnery for Workine Coat, C. W. Atkin- 
son, London. 

17,937. CenTRIFUGAL ApraRatus, V. Fontaine, London. 

17,938. LypicaTine the Score of Games, H. and H. 
Hiscott, London. 


25th September, 1893. 


17,939. PerroraTinc Macuings, A. F. Mabon, Glasgow. 

17,940. Apsustinc Pepa.s for BicycLes, H. Waterson, 
Birmingham. 

17,941. Po.tsHinc Boots, H. Banxs, Salford. 

17,942. Fout-rests for Cycies, W. B. Turner, Bir- 
mingham. 

17,943. Dovires used in WasHinc Cuiorues, E. Nixon, 
Manchester. 

17,944. Apyertisinc Devices, R. W. Vining, Liverpool. 

17,945. Jott-RELiEF CusHION Fittine, B. Halligan, 
Dublin. 

17,946. Brakes for Bicycres, A. T. Austin, Bir- 
mingham. 

17,947. Bicycies, A. T. Austin, Birmingham. 

17,948. CasK-MAKING Macuinery, H. W. J. Cheffins, 
London. 

17,949. Arracurine Currs to Suirts, E. Sowell, Man- 
chester. 

17,950 Currs, M. Williams, Wigan. 

17,951. Looms, T. McNaught and T. Longbottom, 
Halifax. 

17,952. Sewer VentrLators, W. Harris, Bristol. 

— Ecos, J. Leach and J. R. Nicholas, 


iff. 

17,954. Pweumatic Tires, A. Davey and R. Binnall, 
Manchester. 

17,955. ComprnatTion Tosacco Povucu, W. Garnett, 


‘a . 

17,956. Steam Generators, R. McKay, Newcastle- 
upon-Tyne. 

17,957. Lens for Examininc Puotoorapus, C. M. 
Blades, Northwich. 

17,958. Preventinc the Puncrurinc of Trres, E. 
Latham, T. Latham, E. Latham, jun., and R. 
Latham, Foleshill, near Coventry. 

17,959. Looms, Keddie, Gordon, and Co. and D. 
Sanderson, Galashiels. 

17,960. Braces, F. 8S. Pett and C. E. Pilcher, Dover. 

17,961. Steerinc Bicycies, W. H. Bevans and A. O. 
Vann, Leicester. 

17,962. Crcte Gear Cover, E. 8. Collins and J. T. 
Musgrove, Coventry. 

17,963. MovLpinc Coyrectionery, &c., J. C. Robins, 

iw. 

17,964. Harness Furniture, T. Taylor, Birmingham. 

17,965. CoampreR Epce Doorway, J. F. Blenner- 
hasset, London. 

17,966. Ratpway Sicnaturnc, P. A. 
Middlesbrough-on-Tees. 

17,967. Drivixc Mecuanism for Cycies, R. Pryde, 
Glasgow. 

17,968. Mik Recerver, R. G. Le Clerc, Sandymount, 
Co. Dublin. 

17,969. Expansion Va.ves, H. J. H. King, Newmarket 
Court, near Stroud. 

17,970. GLAZING-CALENDERING Macuines, C. Slack, 
Manchester. 

17,971. Pweumatic Trres for WHEELs, J. Parkinson, 
Manchester. 

game for Exvectric Bewts, &c., A. Mills, 

mdon. 

17,973. ApveRTisiInG Devices, J. J. B. Jones-Parry, 
Dublin. 

17,974. Vessets for Heatinc and Cookrne, J. Westa- 
way, London. 

17,975. Non-RoTaTIVE Pumpinc Enoines, H. Davey, 
London. 

17,976. Lixtwent, C. G. Hawkes, London. 

17,977. Topacco Pipes, A., H., and C. Needham, 
London. 

17,978. Sotes and Hees of Boots, R. W. Pyne, 
London. 

17,979. Traction Encrves, G. Bowmar, London. 

17,980. Process for Propucinc Gasgs, P. B. W. Ker- 
shaw, London. 

17,981. Exvecrricat Ionrrminc Apparatus, J. Drach, 


Beboutoff, 


17,982. ConTROLLING FEED-waTER, F. Schneider and 
C. Alder, London. 

17,983. SusPeNpinc Devices for Gowns, H. Burkhard, 
London. 

17,984. RerLectrorR ATTACHMENT for Lamps, C. Quit- 
mann, London. 

17,985. Proucus, M. Weber.—(W. J. Woods, South 
Australia.) 

17,986. Prevention of DeraitmMent, C. Morteo and 
W. H. Tucker, London. 

17,987. Gas and Om Ewncines, M. E. Robinson, 


Alexander, Southampton. 

17,989. VeHIcLE Driven by a Pserrotevm Motor, 
B. J. B. Mills.—{T7. Klaus, L. de Lambert, and M. 
Ratin, France.) 

17,990. Lockinc Nuts on Screws, E. de Moerloose, 


mdon. 

17,991. “Twice Rounp” Cravats, W. Harding and 
T. 8. Grenville, London. 

17,992. Propuction of Pavine Buiocks, &.,C. Jost, 
London. 

17,993. Workinc of Mareriats of Siicut TEnsiIL 
STRENGTH in PREsSEs, J. Boult.—({E. Saltzkorn 
and L. Nicolai, Germany. 

17,994. Improvep Weep KiLiers, W. J. Walmsley, 


mdon. 
17,995. Lusricators, A. J. Boult.—(J. M. Buisson, 
France.) 
17,996. Apparatus for CLEANING Knives, F. T. Smith, 
Liverpool. 


17,997. Furnaces, V. G. Fattelay, London. 

17,998. Presstnc of Meta, A. J. Boult.—(E. Saltzkorn 
and L. Nicolai, Germany.) 

17,999. Stream Traps, J. 8. Raworth and W. Geipel, 
London. 

18,000. CoLanpers, G. Crooks, London. 

— a Stairs, R. Bergfeld, Barmen, Rhenish 


issia. 

18,002. Presses for Cuttinc Metat, L. Armanni, 
London. 

18,003. Varnisu, R. G. Bennett, London. 

18,004. Apparatus for Raisinc Water, F. Young, 
London. 

18,005. TRANSFERRING Matt Bacs, &c., E. Davies, 
London. 

18,006. ADveRTIsING Apparatus, K. Kohler, London. 


26th September, 1893. 


18,007. Wueets for OsseRvaTion Purposes, J. W. 
Graydon, London. 

18,008. Simpex Tobacco Pive CLeaner, W. E. Sawyer, 
London. 

18,0092. Door Hanpie and Beit, E. C. Pennell, 


Ringwood. 
18,010. Tae Errective Letrer Guarp, D. Muir, 


London. 

18,011. Music and Reapine Stanps, B. 8. Roberts, 
Birmingham. 

18,012. Street Sweerinc Macuines, J. R. Gallagher, 

mdon. 

18,013. CLeaniInG Tin-pLaTe, D. Thomas and E. W. 
Hampton, Bristol. 

18,014. Preventinc Scace in Borers, L. J. Docker, 
Birmingham. 

18,015. Drivinc MecuanisM, J. Sturgeon, R. D. Bailey, 
and W. N. Blount, Birmingham. 

18,016. Setr-ctosinc Pocket, J. Hall-Wright, Bir- 
mingham. 

18,017. Gas Exoryes. F. W. Crossley, J. Atkinson, and 
H. W. Bradley, Manchester. 

18,018. FaciiitaTinc ENVELOPE OpeEntne, C. B. Nash, 


mdon. 
18,019. Evecrrican Switcnes, J. H. Tucker, Bir- 
mingham. 4 





18,020. Heatina Foor Warmers, A. Bulmer, Liver- 
pool. 

18,021. Razor Guarps, A. Craig and J. Donaldson, 
G Ww. 


18,022. Tea Essence, D. Dickson, Glasgow. 

18,023. SHapinc Hottow Ceramic Ware, J. Slack, 
Nottingham. 

18,024. Pips, F. Elliott, Atherstone. 

18,025. MovaBLe Wrencues, A. E. and F. 0. Jerram, 
Coventry. 

18,026. Winpow Frames and Sasues, J. Clayton, 
Burnley. 

18,027. We.ts, A. G. Brookes.—(Z. T. French and W. C. 
Meyer, United States.) 

18,028. Suutries, J. Whitaker, Keighley. 

18,029. CanpDLE-sTicks, J. P. Milbourne, Manchester. 

18,030. Locks for CarriaGe Doors, 8. and J. Wiikes, 
Bloxwich. 

18,031. Arracainc WuHeEet Huss, H. and T. Walker, 


8. 
18,032. “Limit” WeicHinc Macuine, J. Stevens, 
Gloucester. 
— TRANSVERSE Motion Screw, A. L. Woolhouse, 
Derby. 
18,034. Pan CLEANER, T. H. Benson and H. Benson, 
Workington. 
18.035. SreaminG Macuines, R. Dewhurst and Co., 
Ld., and J. H. Sparks, Halifax. 
18,036. Firrertne Water, R. F. Harvey, Liverpool. 
18,037. Dror Box Mortons, F. Leeming and G. Hodg- 
son, Halifax. 
18,038. Rutinc for CommerciaL PurposEs, T. A. Calvert, 
London. 
18,039. CycLe Rest, C. Bruce, Fraserburgh. 
18,040. VENTILATED FriREPROOF FLOoR, A. J. B. Ward 
ndon. 
18,041. Preumatic CusHion for Boxinc GLoves, J. W. 
Gregg, Llandaff. 
18,042. VeLocrrpepE WHEELS, E. Burris.—(F. P. Share, 
United States.) 
18,043. Comprnep Lamp or Matcu-Box, R. C. Thomp- 
son, London. 
18,044. Preservine Ecos, J. F. Duke, London. 
18,045. Street Sweerers, W. P. Thompson.—{J. C. 
Slawson, United States.) 
18,046. Twistinc, &c., Frames, P. P. Craven, London. 
18,047. Varnisu, R. G. Bennett, London. 
18,048. Game, H. 8. Grant, London. 
18,049. Pneumatic or RusBerR Tires, F. Reeves, 
mdon. 
18,050. Recerpractes for Mo.tren Guiass, W. J. 8. 
Lewis and A. C. Towers, London. 
18,051. ComBrnaTtion Cuair, J. Hollingshead, London. 
18,052. Casu Recisters, H. J. Hadden.—( The National 
Cash Register Company, United States.) 
18,058. The “Taexita” WasHixne Down Quitt, W. 
Herzfeld, London. 
18,054. SELY-EXTINGUISHING Lamp Burner, P. Sharpe, 
Brighton 
18,055. CycLe Tire, G. Hiller, Germany. 
18,056. Improvep DovuBLe-actinc Pumps, W. Craig, 
London. 
18,057. Preumatic Tires, R. Belier, London. 
18,058. MicropHones, Sir C. 8. Forbes, Bart., London. 
18,059. Boots and Sxoegs, C. Fergusson and R. Dee, 
Essex. 
18,060. Pianos, P. Duffy, London. 
18,061. CHarGinG VessELs with Liquiriep Gas, |. A. F. 
Bang, London. 
18,062, AppLiances for AgRATING Liqvors, I. A. F. 
Bang, London. 
ge PReEssinc and Bauinc Hay, T. A. W. Edwards, 
ndon. 
18,064. ELectric Switcnes, The Edison and Swan 
Electric Light Company, Ld., and P. H. Bell, 
ndon. 
18,065. CenTRIFUGAL Pumps, E. J. Hawley, London. 
18,066. Supporters for Lamps, W. R. Leigh.—(0. C. 
White, United States.) 
18,067. SpInDLEsforSpinninc Macuines, C.G. Buttrick, 
London. 
18,068. Stoves, E. Fales, London. 
18,069. Form of ELectricat Switcu, W. H. Sharpless, 
London. 
18,070. Game of Ski_t, H. Dulieu, London. 
18,071. BaLioons, F. Aldridge, London. 
18,072. Means of PotisHinc, F. W. Dover and W. 
Ingram-Adams, London. 
18,073. Matrress Frames, A. E. Kenney and W. H. 
Taber, London. 
18,074. Tires for WHEELS of Bicycies, W. J. Lloyd, 
London. 
18,075. Pavements and Ft oors, &c., D. Wilson, 
London. 
18,076. Steam Borvers, J. L. White and H. 8S. White, 
London. 
18,077. Doc Kennexs, P. Brown, London. 
18,078. Letrer-Box Protector, E. P. and W. H. W. 
Furrell, London. 
18,079. TaBLe Urensit, D. F. Moore, London. 
18,080. Fire-escare, J. W. Palmer, London. 
18,081. Taps, A. T. Wedelin, London. 
18,082. Winpow FasTEeNer, A. T. M. Johnson and K. 
Linzell, London. 
18,083. Securinc Wires Tocetuer, T. T. Galliers, 
London. 
18,084. Apparatus for Sewer GuLieys, M. Miller, 
ndon. 
18,085. Cookinc Appiiance, H. A. Benham, London. 
18,086. OVERHEAD Sewinc Macuines, W. Webster, 
London. 
18,087. Motors, A. Horne and J. B. Furneaux, 
London. 
18,088. Furnaces, E. Brook, London. 
18,089. Warer Heaters, W. H. Hannam, London. 
18,090. CLota-cuTTiInc Macuines, J. Wolf, jun., and 
J. Bloch, London. 
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18,091. Letrer-Boxes, T. A. Lansdell, London. 

18,092. WHEELS and Tires, A. Wood and J. H. Hill, 
London. 

18,098. FoorBatt for the Tasie, R. Heaton, Bir- 
ming " 

18,094. Distntecrators, W. Wilkinson, H. Alexander, 
and G. P. Wallis, Leeds. 

18,095. WasHine CLorues, H. Reichardt and F. Marsh, 
London. 

18,096. Cycies, G. C. Douglas, Dundee. 

18,097. ADVERTISING, R. G. Nash, Dublin. 

18,098. PNeumatic Tires, H. Knight and A. James, 
Cardiff. 

18,099. Manuracture of Cyanipes, &c., G. T. Beilby, 
Midlothian. 

18,100. Nicht Latcnes and Keys, G. H. Burrows, 
Willenhall. 

18,101. CHEESE-CUTTING ARRANGEMENT, H. Gurnett, 
Taunton. 

18,102. APPLIANCE for ConnecTiING SEwinc MACHINES, 
D. Neilson, Glasgow. 

18,103. Ve Locipepes, J. L. Tunstall and E. Woods, 
Liverpool. 

18,104. Bicycies, A. Normanton and H. Normanton, 
Manchester. 

18,105. Torrepors, W. D. Bohm and D. D. Esson, 
London. 

18,106. Wire Matrresses, H. Stothard and A. Lam- 
bert, Manchester. 

18,107. Brick-makinc Macuivery, T. C. Fawcett, 
Halifax. 

18,108. CANDLE-HOLDER, W. J. Potter, Nottingham. 

18,109. CycLe Bosses, T. Middlemore and T. Evans, 
Birmingham. 

18,110. Biock Sienaus, W. A. Liewellin, Bristol. 

18,111. Comprnep Crnper Steve, &c , W. H. Schilling, 
Cardiff. 

18,112. Apparatos for Tittine Casks, A. Bruce, 
Glasgow. 

18,113. RoLLeR Skates, R. Anderson, Glasgow. 

18,114. HAMMERLESS BREECH-LOADING FIRE-ARMS, F. 
A. Hollenbeck, Manchester. 

18,115. Evecrric Arc Lamp, F. J. Borland, London, 





18,116. Screw Conveyors, J. Hall and J. H. Hall, 
mdon. 

18,117. Brush Hovpers for ELectric Motors, H. and 
A. lu a, Liverpool. 

18,118. Stream Traps, T. Oxley and E. Dutch, Man- 
chester. 

18,119. Optica Revotvinc Licut Apparatus, A. 
Brebner, London. 

18,120. Construction of Cabinets, &c., 8. G. Browne, 
Southampton. 

18,121. PortTaBLe CoLLapsiBLE TaB.e, J. C. Brinton, 
London. 

18,122. Compasses for Circies, A. J. Johnson, 
Birmingham. 

18,123. Napkin and Servietre Ruivos, T. E. Atkins, 
Birmingham. 

18,124. Maxine Btockxs of Fue, R. Middleton, 


is. 
18,125. Makino Biocxs of Fue.t, R. Middleton, 

zeeas, 
18,126. Burron-HOLE for Linen Co.iars, F. H. Lewis, 


ndon. 

18,127 Hot Arr Apparatus, W. Darby and I. Darby, 
London. 

18,128. Burron-HoLe, W. Wingham, London. 

18,129. Recorpinc Votes by Battot, 8. Hancock, 
London. 

18,130. AppLiance for Uritistinc Heat, E. Wilson, 
London. 

18,131. Bicycres, &c., J. A. and H. A. Lamplugh, 
London. 

18,132. Horse-cuiprer, G. A. Murphy, London. 

18,138. ArTiFic1AL Horizons, P. M. Justice.—(J. 4. 
Rowe and C. BE. Crane, United States.) 

18,134. Tittine CasKs and Barenis, W. Jackson, 


ndon. 
18,135. New Sranp for Bicycies, &c., E. Fournier, 
ndon. 


18,136. Borer Fires, R. E. Klostermann, London. 

18,137. Tainninc TuRNips and Crops, E. E. Dulier, 
London. 

18,138. ConverTIBLE Cycies, F., E., and A. J. 
Battersby, London. 

18,139. ALKALINE CARBONATEs and Sivicates, J. Reich, 
London. 

18,140. Preumatic Tires, R. M'Naughtan and J. K. 
Starley, London. 

18,141. NeepLe HoLper and TuHreaper, J. Parker 


London. 

18,142. Horse Traces, 8. L. Gamble and R. Barton, 
London. 

18,143. Drivine Gear of Cycies, H. J. Grafham, 
South Croydon. 

18,144. Ro_Ler Buinps, A. Gough, London. 

18,145. Comn-rREED MusicaL AvuToMaTON, P. Riessner, 
London. 

18,146. Vessets for Hotpina Liquips, A. C. Taylor, 


on. 

18,147. Stxincep Instruments, &c., 8S. F. Dalladay, 
London. 

18,148. Curr Links, R. J, Russell, London. 

18,149. Tosacco Pier, H. Rushworth, London. 

18,150. Mine Lamp, V. C. Doubleday.—(M. Sussmann, 
Germany.) 

18,151. Hyprocarson Enornes, J. Vaughan-Sherrin 
and C. N. Garner, London. 

18,152. Pistons, J. Vaughan-Sherrin and C. N. Garner, 
London. 

18,153. Brus and Broom Hanpves, C. A. Maynard, 
London. 

18,154. Knire CLeaNers, A. E. Vaughan, Liverpool. 

18,155. Fire Escape, H. le Bas, Sevenoaks. 

18,156. ELevators, E. W. Anderson, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


501,280. Lirtine Jack, G. W. La Baw, Bayonne, N.J. 
—Filed September 29th, 1892. 

Claim.—{1) The combination in a lifting jack, of a 
stand and a series of tubes slidable one within the 
other and having openings near the lower ends and 
cross keys or bearers to be inserted through the open- 
ings in such slidable tubes, and to rest upon the ends 


[501,280] S 
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of the adjacent surrounding tubes, substantially as 
set forth. (2) The combination in a lifting apparatus, 
of a range of tubes, moving telescopically one within 
the other and having openings near their lower ends, 
cross keys or bearers inserted through such openings, 
a lifting device and head blocks of different sizes 
adapted to act between such screw and the lower ends 
of the tubes, substantially as set forth. 


501,296. Macuine for Curtina Sray - BOLTs, J. 
Player, Topeka, Kans.—Filed January 10th, 1893. 
Claim.—(Q1) In a stay-bolt breaking machine, the 
combination of a frame, alever pivoted in such frame, 
a breaking rod operated by such lever, and means for 
rocking such lever to operate the rod and break the 
bolts, sulstantially as described. (2) In a stay-bolt 


(501,296) 





breaking machine, the combination of a frame, a 
cylinder carried thereby, a piston and rod, a lever 
eae in the frame and connected to the rod, a 
reaking bar provided with an adjustable block en? 











paging with and operated by the lever, and an anc 
hf connected to the frame, eubslantially as at 


501,209. | Apranases — HARDENING StEEL, JH, 
uweh, Homberg-on-the-Rhine, Ger _ 

advent bh teak ¢, Germany. — Filed 

aim.—(1 e herein-described apparatus for use j 

hardening articles of steel or other metal, conaisting 
of a tank A adapted to receive the alloy, and provided 
with a heating device B, passing through said tank 
for keeping the alloy in a melted condition, and a 
cooler C also pening through the tank for regulating 
the temperature of the bath, substantially as de. 
scribed. (2) The herein-described apparatus for use 
in hardening articles of steel or other metal, consist- 








ing of a tank A adapted to receive the alloy, and pro- 
vided with a steam heating pipe B passing through 
said tank, a weighted valve for automatically con. 
trolling the pressure of steam in the pipe, a cold 
water pipe also _—— —_ the tank, a valve for 
regulating the flow of liquid through said pipe, and a 
connection between said steam valve an cooling 
valve for pee beg temperature of the bath, sub. 
stantially as described. 


501,426. Hypravutic Press, &., 4. Kampf, Mage. 
burg, Germany.—Filed October 5th, 1892. 

Claim.—(1) A hydraulic press having a telescopic 
piston and an auxiliary cylinder, and telescopic pipes 
making communication between the annular spaces 
in front of the respective parts of the telescopic piston 
and the said auxiliary cylinder, substantially as and 
for the pu set forth. (2) The combination of a 
pressure cylinder and an auxiliary cylinder, a double. 
acting telescoping — working in said pressure 
optnier, sliding pipes working in said auxiliary 
cylinder, and having permanent communication 
respectively with the spaces in front of the parts of 
the said te oe piston, and means for supplying 
pressure to either cylinder at will, as and for the 
purpose set forth. (3) The combination of a pressure 
cylinder, a telescoping piston working in said pressure 




















cylinder and consisting of the double-acting sections, 
an auxiliary cylinder, sliding pipes working in said 
auxiliary cylinder and permanently attached to the 
respective sections of the telescoping piston, and 
having communication with the spaces within the 
same, substantially as and for the purpose sct forth. 
(4) The combination with the pressure cylinder, and 
the concentric telescoping piston sections each having 
a space in front of its rear end, and movable one 
within another; of the parallel auxiliary cylinder, 
having communication with the space in front of the 
outer section of the telescoping piston, concentric 
a working in the auxiliary cylinder 
and conn with the sections of the telescoping 
piston and establishing communication between the 
spaces in front of the sections and the auxiliary 
cylinder; and the four-way cock having ducts com- 
municating with the pressure supply and exhaust, all 
substantially as and for the purpose set forth. 


502,173, APPARATUS FOR EsTIMATING THE QUANTITY 
or ComBUSTIBLE Gas OR VAPOUR PRESENT IN AIR, 
F. Clowes, Nottingham, and B. Redicood, London, 
England .—Filed February 6th, 1893. 

Claim.—(1) For estimating the quantity of combus- 
tible gas or vapour present in air, a miner's safety 
lamp provided with a hydrogen burner and gauze 
wire close to the oil wick, and a reservoir of com- 


(502573) 











pressed hydrogen with regulating valve, substantially 
as described. (2) For estimating the quantity of com- 
bustible gas or vapour present in air, a miner's safety 
lamp provided with a a burner and gauze 
wire close to the oil wick, a reservoir of compressed 
hydrogen with regulating valve, a valve to close the 
ordinary air supply, and a capped nozzle for connect- 
ing to a tube for separate air supply, substantially as 
described? 
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THE CUNARD COMPANY'S STEAMSHIP 
LUCANIA. 

Tus week we devote the greater portion of THE 
ENGINEER to a description of two noteworthy ships, 
the construction of which is separated by an interval of 
nearly half a century. Wondeiful as is the great 
Atlantic Liner of 1893, it is still true that the difference 
between her and the huge modern family of steam 
yessels is not so marked as that which separated the 
Great Britain from all other steamships of her day. 
We think that our readers will peruse with scarcely 
Jess interest the description which we publish of the 
Bristol ship than that of the Lucania. Concerning the 
latter ship, it may be worth while to recall to the memory 
of our readers the publication in our last two volumes of 
q great deal of information concerning the Campania, 
the immediate predecessor of the Lucania; and as 
regards the details of the launching of both ships we 
have nothing left to say. In our issue for January 27th, 
1893, we published an engraving of the Campania in the 
Clyde. Externally, the two Cunard liners are almost 
identical, and for the convenience of those who have not 


cals our issue of to-day complete, we reproduce that 


engraving. 

The interest which these vessels has excited, both in 
shipping circles and in the public mind, has been very 
great, and it has not undergone any very serious abate- 
ment during the six months which have elapsed since the 
Campania’s maiden voyage. Interest, however, has been 
to some extent transferred to the younger sister, partly, no 
doubt, because she is younger, but mainly because she is 
proving herself the speedier of the two, and because she 
embodies the results of experience derived from her elder 
sister. The differences between the Lucania and the Cam- 
pania mainly refer to additions to the upper plating, with 
a view to greater continuity of the shade deck, and conse- 
quent minimising of vibration ; not, as many were disposed 
at the time to believe, to make good structural weakness. 
The difference between the two is radical, but to this point 
we will return. Some internal staying was also carried 
out, and recently some modifications have been made in 
the Lucania’s propellers. 

The speed performances of the two latest additions to 
the record-breaking family of Atlantic greyhounds have, 
of course, been watched with all and, indeed, more than 
the usual keen interest on both sides of the herring-pond. 
The fact of the vessels having twin screws driven by 
triple-expansion engines—both features being new de- 
partures on the part of the Cunard Company—made the 
interest all the greater, although from the number of 
twin-screw vessels now afloat we may fairly enough con- 
sider ourselves already in the midst of the twin-screw 
erain the history of Atlantic navigation. Comparisons have 
been made between the maiden trips of the two latest 
vessels and those previous big twin-screw vessels belonging 
to other lines. Doubtless the fact that the record of maiden 
voyages was at once lowered by the Lucania as much as 
19 hours is noteworthy, but when all the variability of con- 
ditions under which these first runs are conducted are con- 
sidered, any deductions made from the results are, although 
interesting to the public, almost quite idle as regards 
serious efforts at appraisement. Further, as a rule, there 
is a reluctance on the part of owners and builders— 
amounting to prohibition in the case of the Cunard and 
the Fairfield companies—to run the engines up to their 
maximum capacity for a time, preferring to let them 
gradually and naturally adapt their working parts to the 
force which is in store behind them. Moreover, even if 
those responsible were willing and anxious to “ take it 
out of” the propelling machinery, there is the human 


element to take account with. From the chief engineer | 


down to the humblest stoker and greaser, all have to 
learn the characteristics and the “little ways” of the vast 
and intricate group of mechanisms under their charge ; 
and this takes time. As evidence of the truth of such 
considerations, the case of the Cunard Company’s Umbria 
and Etruria may be cited. Their performances after four 
or five years’ service are better than in their early runs. 
The Lucania will leave New York to-morrow on the 
homeward run of her second double trip, while the Cam- 
pania has completed her sixth double run, and is pre- 
paring to start on her seventh trip westward. Even the 
experience afforded by this period of service is inadequate, 
for the reasons above given and others about to be 
noticed, to base anything on but a tentative opinion as to 
what precise diminution of the passage time the two new 
boats have effected.’ Doubtless there are advantages 
accruing to the shipowing company which can show by 
hours—if not minutes and half-minutes—that the blue 
ribbon of the Atlantic is borne by vessels under their 
flag. For all useful purposes to the naval architect and 
engineer, however, much less precise figures, provided 
they refer to a larger range of experience, are sufficient. A 
few general statements as to how the Cunard boats stand 
related to competitors are therefore all that need be given 
at this time. 
, On her last westward voyage, completed on the 6th 
inst., the Lucania maintained throughout an average 
Speed of 20°8 knots, the distance run being 2775 knots, 
and passed Sandy Hook Lightship after a passage of 
5 days 13 hours 45 minutes, this constituting the fastest 
Voyage westward yet made by about forty minutes. 
The record was previously held by the City of Paris, 
Which at precisely the same time last year made the 
passage in 5 days 14 hours 24 minutes, the average speed 
over the distance run—2782 knots—being 20°7 knots. 
The Lucania on this record-breaking voyage steamed for 
& whole day at the rate of 22} knots, a splendid speed, to 
Which the Campania—which holds the record in the 
eastward voyage—has also attained during part of her 
run. ‘The weather throughout was steady and on the 
Whole favourable. When the westward record was last 
broken by the City of Paris in October last year, the 
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weather throughout was most favourable, the highest 
day’s running only differing from the lowest by 27 knots. 
The deduction is a fair one, therefore, that when the 
Lucania is favoured with similar weather and circum- 
stances, she will make the passage at an average rate 
of about 22 knots in 5 days 6 hours. 

By a singular and most interesting set of coincidences 
—which occurred recently—the advance in speed on the 
Atlantic within the last twelve years, as measured by pro- 
ductions from the Fairfield yard, was exemplified. The 
Arizona, which broke the Atlantic record in 1879—and 
continued the fastest afloat till 1881—left New York in 
company with the Lucania; while the Alaska—which 
broke the Atlantic record in 1882 and continued to be the 
fastest vessel afloat till 1884, when she was beaten by the 
Oregon—left Queenstown for New York in company with 
the Campania. The Arizona arrived at Queenstown two 
days two hours later than the Lucania, and the Alaska 
reached New York one day nineteen hours later than the 
Campania. As a criterion of the capabilities of the older 
record holders, compared with those of the new Atlantic 
flyers, the circumstances are not all that could be desired; 
but they may be taken roughly as showing that the 
Lucania is two days better than the fastest boat afloat 
between 1879-81, while the Campania is all but two days 
better than the best between 1882-84. 

The question as to whether the success attending the 
vessels as regards speed is likely to be enhanced by 
further experience with them in service has already had 
some light thrown upon it by this last voyage of the 
Lucania. During her stay in port prior to starting she 
was dry-docked in Birkenhead, and some modifications 
made upon her propeller. Whatever the nature of these 
alterations—and with regard to this as most. other 
matters of a purely professional character the Fairfield 
Company and the owners are naturally most reticent— 
the effect would appear to be beneficial in respect of speed. 

An eminent shipbuilder, in writing to one of our daily 
contemporaries about the time of the launch of the 
Campania, with the intention of setting the public right 
on several matters of alleged novelty in the new 
Cunarders, incidentally threw light on the difficulty 
and delicacy of the problem which naval architects 
and engineers have to face in the matter of attaching 
suitable propellers to particular ships. He said, in effect, 
referring to the fact of an aperture having been made in the 
keel, or ‘‘ dead wood” part of the stern of the Campania, 
that this was a commendable feature in respect of “ the 
facility with which her present propeller, if found too 
small—which experience can alone determine—may be 
increased in diameter.’’ This conforms with what is 
perfectly well known, although not often brought before 
the general public, viz., that in large steamships whose 
dimensions have grown on principles which are more 
or less unconnected with—or, at least, not efficiently 
recognised as being connected with—the growth in 
massiveness and power of propulsive agents, the problem 
of an all-round suitable propeller is a matter simply of 
‘trial and error.” In many of the crack Atlantic and 
other high-speed steainships, it has been found necessary 
or advisable to have repeated changes made in the 
propellers—either new propellers altogether, or the old 
with redueed diameter, surface, kc. In most cases these 
changes have been instituted with a view to increased 
speed, but in some the question of minimising vibration 
has been also involved. 

Vibration, unfortunateiy, is too often associated in 
modern ships with high speed. The matter, apparently, 
has for some time been regarded as a necessary evil as 
connected with warships, especially fast torpedo boats 
and cruisers, and it will largely be to experiments and 
observations which have been made by responsible and 
skilful men connected with naval ships that future 
designers of passenger ships will look for guidance. The 
paper read by Mr. A. F. Yarrow on “ Balancing Marine 
Engines and the Vibration of Vessels,” before the 
Institute of Naval Architects last year, is worthy of close 
study in this connection. 

One matter in connection with the Lucania—and other 
large vessels in which vibration is felt—needs to be 
specially emphasised. It is assumed by many—not by 
timid passengers only—that the vibratory movements are 
due to structural weakness. This is quite a mistake, 
there being quite a radical distinction between vibration 
and working in a steel ship. Many cases occur where 
considerable and long-continued vibration on service is 
associated with no actual working or structural weakness. 
In numberless instances, too, vibration in ships previously 
exempt from anything of this nature has been traced to 
the breaking or loss of propeller blades, while the con- 
tinuation of voyages under these conditions has not been 
attended by any working or weakness of the ship’s struc- 
ture. 

The chief cause of vibration is undoubtedly the recipro- 
cating movement of the engines, especially when of the 
vertical type. When the rate of revolution approxi- 
mates tosome multiple natural period of vibration of the 
structure, vibration attains its maximum values. At 
intermediate rates of revolutions vibration practically 
disappears. Thus, in the swift small vessels of the Navy 
having quick-running engines, such as in the Sharpshvoter 
class, the revolutions producing vibration are roughly 
65, 180, 190, and 260 per minute. Further, in these 
vessels, it has been established by actual measurement 
that the greatest vibratory movement—which is actually 
very small — occurs at quite moderate speeds of the 
engines when very small powers are being developed, 
and that at the higher powers the vibration is less. ‘The 
experience of an eminent naval architect, who lately 
travelled on board the Campania, and was in a position 
to learn the facts, is that when running steady at 78 or 
783 revolutions—her normal speed—no exceptional vibra- 
tion was felt; but when the revolutions were allowed to 
get down to 75 or thereabout—as, for example, when clean- 
ing fires or changing a watch—vibration was certainly set 
up. This quite accords with what has been experienced 
by well-informed voyagers on board several of the other 





crack twin-screw vessels engaged in the Atlantic service. + 

There seems to be no doubt that the whole question of 
the vibration of high-speed steamships must receive 
greater study in the future. Many instances have 
occurred in naval experience where troublesome vibration 
has been cured by mere change of propellers. In other 
cases small additions to the hull structure, such as stays, 
pillars, partial bulkheads, or longitudinal stiffness, have 
had remarkably beneficial results. The only mode 
apparently open in ‘some cases is to ascertain approxi- 
mately the natural period of vibration of the hull, and 
choose propellers which will give the speeds most 
frequently required, at rates of revolution not approxi- 
mating to multiples of the period of vibration. 

The additions which, as very soon became generally 
known, were made to the Lucania’s upper plating and 
promenade deck, had the effect of giving colour to the 
supposition as to, as compared with those of the 
Campania, deficient structural strength. This, as hes 
been already pointed out, is entirely erroneous, the 
addition having its raison d’étre in an experiment with 
the view of lessening the vibration by altering to some 
extent the depth of the hull structure, viewed as a girder, 
so altering the period of vibration and making it less 
approximately synchronous with the engine revolutions. 

The principal dimensions need only just be mentioned: 


Length overall ... 2... 0... 622ft. Oin 
Length between perpendiculars 600ft.. 0in 
Breadth extreme... ... ... ... 65ft. 3in 
Depth from upper deck 41ft. 6in 
Depth from shade deck 59ft. 6in 
Displacement, about ... 13,000 tons 


The keel of the vessel consists of a flat plate, lin. 
thick by 54in. in width, having a doubling plate, about 
Zin. thick, on the inside. Above these, and coincident 
with the centre line of vessel, is a vertical plate 4ft. 6in. 
deep, and above this again is an inner horizontal plate 
coincident with the inner or water ballast bottom. 
Double angles connect these together at top and bottom, 
and the whole forms a thoroughly efficient substitute for 
the solid or side bar keels, now being discarded in most 
large ships. In addition to the centre-line girder there 
are four similar built-up I girders, two about 15ft. on 
either side of the centre line, and two close to the bilge, 
or about 30ft. on each side of centre line, these latter 
forming the outer margin of the double bottom. In the 
intermediate spaces between these longitudinal girders 
are two pairs of intercostals, fitted between the floor- 
plates, and carrying these up to their work. The depth 
of the centre-line girder, and of the other girders under 
the machinery space, is increased to about 8f{t., extra 
longitudinals being also fitted in this part, to give the 
necessary strength for the carrying of the engines. The 
bottom, as a whole, is on what is known as the 
“bracket” system of construction, and the bottom 
frames, instead of being carried from the keel to the 
top decks, as is usual in ordinary ship construction, 
stop at the margin longitudinal just alluded to, and 
are there firmly connected. The side frames extend 
from the margin plate to the upper deck. The 
frames, as a rule, throughout the vessel, are of 
channel section—the size amidships being 8in. by 
4in. by 4in.—this special section combining the 
ordinary angle frame and reverse frame, dispensing with 
the riveting of the two separate angles together and the 
setting of reverse frames. The frames are spaced 30in. 
apart, and extend in one length from the margin plate of 
the double-bottom to the upper deck stringer plate, and 
to the poop and forecastle stringers at the ends of the 
ship. These channel frames are strengthened at intervals 
fore and aft the ship by solid web frames, or partial bulk- 
heads. These web frames consist of plates, varying from 
2ft. to 3ft. in width, with double angles on the inside edge, 
and connected by double angles to each of the deck 
stringers. In the machinery spaces these web frames are 
greatly increased in number, the channel frames being 
also of heavier section in the wake of the engines, while 
at stated intervals ‘‘ made-up” frames of 6$in. by 4in. 
angle, and reverse bar 6in. by 4in. are fitted. Upon 
each alternate frame are fastened Butterley bulb beams 
carrying the deck platforms. These beams are 12in. 
by Tin. throughout the midship length, and are of the 
largest section that has yet been rolled for this pur- 
pose. The orlop, lower, main, and upper decks are con- 
structed with the main scantlings, whilst above these the 
scantlings are appropriately reduced on the promenade, 
forecastle, and poop decks, and the shade deck. In the 
case of the orlop deck, on account of the space required 
for the boilers and machinery, the stringers are of special 
form to maintain the stiffness of the structure. An open 
girder is used instead of the old-fashioned box girder, 
which, being permanently closed, prevents inspection 
and re-painting. The open girders are built up with 
double stringers, having brackets above and below, 
with diaphragm plates between, and strong face angles 
on the inner edge. On the lower, main, and upper decks 
the stringers take the ordinary flat plate form, with the 
exception that the connection to the shell plating is made 
by double angles instead of single angles, as is the usual 
practice. 

The shell plating of the vessel is fin. and lin. in thick- 
ness, the plates mostly being 25ft. long by 6ft. wide. 
They are arranged on the raised and sunken strake 
principle, while the butts, from the keel strake up to the 
underside of main deck sheer strake, are arranged on the 
overlap system now somuch in vogue. The butts of the 
upper and main sheer strakes, and the strake between, are 
connected by double butt straps, one inside and one out- 
side. The outside butt suggests mention of a quad- 
ruple row of round-headed rivets which are seen 
projecting along the upper edge of the sheer strake. 
While both features may be thought. to detract some- 
what from the graceful lines of the hull, more than 
compensating advantage is obtained in a very consider- 
ably better structural binding. The whole connection 
between the upper deck, with its stringer plate and heavy 
deck plating, is fixed to the sheer strake by strong’ angles 
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riveted together by hydraulic machinery instead of by 
hand, which, owing to the heavy scantlings, would have 
given a much less efficient’ job. _There are no doubling 
plates on the bilges, the increased -thickness requisite 
there being put into the plates themselves. This obviates 
the possibility—as where two thicknesses of plating: are 
fitted—of deterioration resulting from leakage getting 
between the thicknesses. - At the bilges also a treble 
instead of a double-riveted landing is adopted, giving 
assurance against any possible working of the structure. 
In connection with the subject of hydraulic riveting, as 
against hand work, it should have been mentioned, while 
speaking of the special arrangements in the double 
bottom and the seating underneath the engines, that 
the whole of the riveting throughout was accom- | 


structure, and not primarily intended for water-tight sub- | largely on account of features. which, 


divisions. The centre-line division in the engine-room is 
pierced by large falling doors, arranged for convenience 
of working more than for preventing flooding. 


The greatest distance between any two athwartship bulk- | 


heads in the vessels is about 65ft., or only about 10ft. for 
every 100ft. of the vessel’s length. This space comprises 
the cross-bunkers with their connecting tunnels to the 
boiler-rooms, so that even here the unoccupied capacity is 


not great. These water-tight coal bunkers atthe sides | 


and over the top of the boiler compartments are arranged 


in pursuance of the requirements of the Admiralty for | 


vessels classed as reserve armed cruisers, the casings and 
their contents forming a partial protection for the machinery 
against the modern quick-firing gun. Forward and aft 





LAUNCH OF THE CAMPANIA — CRADLE TAKING THE WATER 


plished by hydraulic machines. Under the machinery 
also,"fto insure perfect work, the holes in all cases 
were drilled and rimered perfectly true, while the angle 
irons were joggled and welded. In view of the great 
power developed by the engines, the importance of 
rigidity and good workmanship in this region was of the 
highest, but from the above it will be seen that the Fair- 
field constructors were not behind in their appreciation of 
the fact. 

Eighteen transverse bulkheads, of a thickness and 
with stiffeners scarcely less ample than in the case of the 
main shell, are provided in the length of the vessel. 
These will afterwards be more particularly referred to 
while treating of subdivision from the point of view of 
safety. All the decks are steel-plated, and special 
arrangements are made to compensate for the large 
openings necessary for boiler and engine hatchways. 
The wood deck planking is a very admirable feature 
of the work in the vessel. The upper or weather decks 
are laid with teak, the remainder with yellow pine; the 
planks are only 4in. wide, those in the saloons and on 
the promenade deck being 3}in. and 22in. wide. 

Of the vessel’s superstructure, 7.e., the promenade and 
all decks and erections above the upper deck—where the 
moulded dimensions of the hull proper terminate— 
little need be said, except that the promenade deck is 
entirely Jaid over with steel, instead of—as has hitherto 
in such ships been the case—with side stringers and tie 
plates only. In the case of the Lucania, the continuity 
of this deck over the break forward of the poop and aft of 
the forecastle has been carried out to the extent of broad 
side stringers with supporting brackets, &e. Upon the 
promenade deck is a range of deck-houses, containing all 
the principal rooms, and having over it the shade deck, 
on which all the boats are arranged, together with the 
ventilators, ventilating engines, and fans to the stokehold. 
High over allis the navigating bridge, 60ft. above the 
vessel's water-line, and extending the full width of the 
ship, this feature is well brought out in our illustration 
on page 354. 

The new vessels exemplify in every direction the 
prominence given by the Cunard Company to the idea 
of, and requisites for, safety. From the “crow’s nest” 
look-out, situated on the foremast, 100ft. above water 
level—from which.a sweep of about fifteen miles all 
round can be had under favourable weather conditions— 
down to the long rows of lifeboats flanking the shade 
deck, there are numberless objects and apparatus, whose 
presence gives emphatic evidence of the owners’ regard 
for safety. One direction in which this solicitude takes a 
specially notable form—and one which for essential 
importance dwarfs all the rest, although not so plainly 
made evident to the passenger on board—is the thorough- 
ness and minuteness of the subdivision of the hull by 
water-tight bulkheads. 

In the two vessels all the suggestions made by the 
Bulkhead Committee have been given effect, except where 
found quite impracticable. Water-tight subdivision is 
effected by athwartship bulkheads only. Of these 
there are eighteen throughout the ship’s length. While 
there are fore-and-aft divisions, such as are formed by 
the coal bunker passages and the central line division 
between the two sets of engines, they are of a lighter 


of the midship body, and especially forward—where, of 
course, the risk from collision is greatest—the distance 
between the bulkheads is considerably reduced. The vessels 
as a whole, in short, are divided so as not only to conform 
to the Admiralty requirements for a safe margin of surplus 
buoyancy with any two compartments open to the sea 
and flooded, but in several instances even three com- 
partments might be flooded and the vessels remain 
perfectly buoyant and safe. The construction of the 
bulkheads themselves was matter of concern on the part 
of the builders, so as fully. to conform to Bulkhead Com- 
mittee suggestions; and instead of the usual angle-iron 
stiffeners, the plating is strengthened by deep flanged 


—— 
although not 

















entirely novel, are ke 8 away from cony, 

tional linea. to challenge ai be cturally th, 
thing of firkipel ce is the " eonjoined . 
which are’ rting br vd 


) tail-end xs 
arranging the features — 
l . the view of bringt Me propellers as negy 
as possible @ the centre line of and, of course, 
the resultant of ship’s motion—to leave an aperture 
in what would otherwise have been solid deadwood for the 
free passage of watemt or from either propeller. The fact 
of this aperture havitig been provided—although on the 
grounds of economy @ it might have suggested itself 
—has been taken 4 y some people to mean that if 
after experience with ‘the propellers as presently titted 
they are found too small, they could be made lar 
overlapping them, 7.e., fixing them on their shaft 
ahead of the other as regards the transverse plane. 
The overlapping of screws in the way indicated wag 
adopted a number of years ago by Messrs. Robert 
Duncan and Co., of Port Glasgow, the engineers being 
Messrs. Rankin and Blackmore, of Greenock; but it was 
first introduced in vessels for the Atlantic mail service by 
Messrs. Harland and Wolff, of Belfast. The vessels 
were the Teutonic and Majestic of the White Star fleet 
and we have Sir Edward Harland’s authority for stating 
that this arrangement has in their case been found not 
only a “ snugger’’ one for purposes of docking the vessel, 
but a preventive of excessive racing in a beam sea, 
owing to the nearness of the propellers to the centre 
line. Notwithstanding the several more or less obvious 
advantages attaching to overlapping, they were we 
have been assured, at all present to the minds of te 
responsible for the design of the propellers of the 
Cunarders. Some modifications have, it is true, been 
made on the propellers as at first fitted to the vessels, 
but these have not lain in the way of increased diameter 
or surface. The propellers are fitted in the same 
athwartship plane, and the brackets supporting them are 
machine-jointed and through-riveted to each side of the 
forward stern post. The stern frame as a whole, together 
with propeller brackets and the rudder frame, are of cast 
steel, made by the Steel Company of Scotland, who also 
supplied the stem. The high quality of the material 
from which these several castings were made may be 
judged of from the fact that a piece from each 
lin. square, was, while cold, doubled upon itself by 
pressure, without exhibiting any fracture. The swelling 
out of the thell to enclose the stern tube is another 
feature deserving of note. While it is true that not 
a few twin-screw steamers have been built in which 
the shafting was contained within the hull of the 
vessel for its extreme length, the fulness of the after 
body in such cases rendered this method of fitting most 
natural and easy. But in the case of large, deep vessels 
with a fine run aft—especially high-speed ocean ships— 
it has been customary to have only a short boss or swelling, 
and carry a large part of the shafting open to the sea, 
supported in an A bracket just forward of the propeller. 
The inutility, and in fact the danger of this, has been 
forced upon the attention of builders of high-speed trans- 
atlantic vessels, with the result that in the Teutonic and 
Majestic, built by Messrs. Harland and Wolff in 1889, 
and now in the latest Cunarders, this method of entirely 
having the shaft within the swelling of the shell has been 
adopted. It has been carried out so perfectly, that in 
addition to preserving the shaft and facilitating repairs, 
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LAUNCH OF THE CAMPANIA — SHIP TAKING THE WATER 


channel bars, a method of stiffening which has proved , it does not increase the resultant resistance of the wong 
itself to be most efficient. Only when absolutely neces- to propulsion. Surface friction may be a Ilttle increase , 
sary, and in the less vulnerable parts of the vessels, have but there is a distinct diminution of the ~ oy 
the bulkheads been pierced for doorways below the lower resistance, so fruitful a source of loss where 8 afts ae 
deck. These openings, however, are all fitted with bare and supported in A brackets, 


water-tight doors, readily manipulated and perfectly 
fitting. 


When the excessive length and great speed of the 
vessels are considered, it will at once be evident that a 


Special interest centres about the stern and after part | large and powerful rudder was necessary. If the capo d 
of the hulls of the Cunarders, not alone on account of there | form of rudder had been permissible, that 1s to say, vat 
being, as usual, so much that is vital situated there, but | reaching from the heel of the rudder post to “ counter 
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the hull, no difficulty whatever would have presented 
itself in providing the requisite amount of rudder surface. 
The determination, however, to conform to Admiralty 
requirements, in the matter of having the steering appa- 
ratus and rudder all under water, entailed making the 
rudder of extra width. The rudder as fitted is 12ft. in 
width by about 20ft. deep, of the solid plate type, fitted 
to the rudder stock between cross palms or arms of cast steel 
of special section, strengthened—on the top ard bottom 
members especially— with lateral webs, to meet the strain 
on the rudder surface while being put hard over with the 
vessel going full speed. This plate, which is 1}in. thick 
and seven tons weight, was obtained from Messrs. Krupp, 
of Essen, the Fairfield Company having negotiated with 
the German manufacturers, through a decided disinclina- 
tion—if not inability—on the part of the home manufac- 
turers to whom the -Fairfield Company applied, to 
undertake the production of a plate of such exceptional 
dimensions and weight. The rudder stock, which is 16in. 
diameter, terminates some feet above the height of the 
orlop, or lowest deck, and here a crosshead 4ft. in width 
connects with the main steering gear, as will afterwards 
be described. ‘To give clearance for the motion of this 
crosshead—and to enclose it—at the same time that the 
general contour and requisite fineness of the hull was 
maintained at this part, an annular swelling of the hull 
was adopted which is clearly brought out in the views of 
the vessel's hull which we gave in our issue for March 
10th when describing the launch, and herewith on 
page 346 reproduce. This swelling projects aft over the 
top edge of the rudder, and incidentally, more than by 
actual design, forms a strong and graceful termination to 
that part of the ship. 








THE MACHINERY OF THE LUCANIA. 


Tue general arrangement of the main engines will be 
readily understood from an inspection of our supplement. 

ach set of engines has five cylinders—two high- 
pressure, one intermediate, and two low-pressure. 
The high-pressure cylinders are placed one at each 
end, above the low-pressure cylinders; while the inter- 
mediate is in the middle. 
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tage pertaining to the balance of parts and of motion 
due to the three-crank engine is secured, while the adop- 
tion of five cylinders also enables the diameter of the 
low-pressure cylinders, and the pistons belonging to them, 
to be reduced to a size giving more satisfaction in working 
and upkeep. The diameters of the cylinders are :—High- 
pressure, each 37in.; intermediate, 79in.; and low-pres- 
sure, each 98in. The stroke of piston in each case is 
69in. Each pair of low-pressure and high-pressure 
cylinders, in tandem position, is connected with the 
ordinary sleeve stuffing-box, having metallic packing. All 
the cylinders are steam-jacketed, and have automatic 
steam traps for the return of water to the _hot- 


well. The high-pressure piston-rods are not fitted with | 


metallic packing in the ordinary sense, but with long brass 
sleeves. The cylinders and casings are borne by cast iron 
A frames supported on a cast iron bed-plate of the 
type which has already proved satisfactory in so many 
of the splendid vessels produced at Fairfield. The bed- 
plate, which is 5ft. 6in. deep, made up of box type cast- 
ings, is bolted down to an exceedingly strong seating. The 
bolting of the engines to the seating had extra special 
attention, while the staying of the top weight of cylinders 
has been carefully looked to, as regards bracing the 
several cylinders together fore and aft. From the base 
of the engines to the top of the cylinders, as shown on 
our two-page supplement, the height is 47ft. 

The valve attached to each of the high-pressure 


_ cylinders is of the piston type, having Buckley’s packing. 


A slide valve is fitted to each of the low-pressure cylinders 
and to the intermediate one, the valve gear being of the 
usual double excentric and link-motion type. The 
pistons of the high-pressure cylinders are fitted with 
Ramsbottom rings, while the intermediate and low- 


pressure pistons have each one ring fitted with Downie’s | 


packing. The piston-rods and connecting-rods were forged 


, from steel ingots, each connecting-rod in itself weighing 


about 10 tons. As evidencing the precautionary care 
taken to secure homogeneity and continuity in the metal 
of which these important items are made, it may be 


| the boilers, will be described further on. 
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our illustrations on the double-page supplement, is built up 
in three parts, and divided into two main sections in such 
a way as to enable each low-pressure cylinder to have 
its own condenser. The condenser is fitted with brass 
tubes jin. in bore. 

Two air and two circulating pumps, each driven by a 

lever from each crosshead of the fore and of the after 
cylinders, are situated at the back of the condenser. 
From these crossheads pumps are also worked which lift 
water from the condenser to the feed-heater which, with 
other of the accessories more properly connected with 
An auxiliary 
condenser is provided in each engine-room for the needs 
of the air and circulating pumps, and for use when the 
vessel is in port and the main engines standing idle. 

The circulating pumps and engines, two sets of which 
are fitted in each vessel, are the production of Messrs. 
W. H. Allen and Co., of Lambeth, London, and evince in 
every part the high-class construction usual with this 
well-known firm. As will be gathered from our illus- 
trations above, each set of pumping engines com- 
prises two centrifugal pumps in the middle, with one 
engine on each side. The pumps are Messrs. Allen’s 
‘* Conquerer ” type, having suction and discharge branches 
20in. internal diameter, and impellers 5lin. diameter, and 
engines of the tandem compound type. The collective 
quantity of water delivered by each set is about 16,000 
gallons per minute, the speed when circulating being 
100 revolutions per minute, and when pumping from the 
bilge 250 revolutions. Circulating pump engines have 
hitherto, as a rule, been constructed of sufficient power 

/and strength to meet the maximum requirements for 
| pumping the bilge. This entails the provision of a con- 
| siderably larger engine than is required for the ordinary 
work of circulation. In the case of the engines under 
| notice, however, the arrangement is such as to effect 
| both kinds of work with the acme of efficiency and 
|economy. By an ingenious arrangement of the steam 
distribution valves, high-pressure steam can be admitted 
to the low-pressure cylinders, so as to give the increased 





stated that, in the rough, each connecting-rod forging | power required for pumping from the bilge. The engines 


weighed in itself 25 tons. 
The condenser, which is rectangular in section, of cast 


In this way the great advan- | iron, and generally disposed and supported, as shown by 


are thus suitable for giving the requisite power for cir- 
culating with economical steam consumption, and at the 
same time capable of exerting the greater power needed 
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for bilging. 
siderably reduced. 
of Siemens-Martin steel, cut out of the solid forgings. 

Coming to speak of the shafting by which the power 
developed in each of the set of twin engines is trans- 
mitted to the direct agents of propulsion, the first part 
calling for notice is of course the crank shaft. This and 


By this means the size of the engines is con- | of Vickers steel of the same quality as the shafting. 
All the working parts of engines are | Each blade weighs about eight tons, and the total cost of 


this individual—small but essential—item amounted to 
something over £3500. 

The arrangement adopted with regard to housing 
the propeller shaft within the vessel’s shell is a protec- 


| tion from corrosion and breakdown; but with the 


the whole of the screw shafting throughout were sup- | view of directly preventing racing and safeguarding the 


plied by Messrs. Vickers, Sons and Co., of Sheffield. 
The crank shaft is 26in. in diameter, built in three 
similar and interchangeable sections, each weighing 
27 tons. Together with the thrust shaft, which is 14ft. 
long, the whole crank shaft weighs close upon 110 tons. 
The thrust block of each set of engines occupies an 
open recess in the engine-room aft bulkhead, where it is 
immediately under the eyes of the engineers on duty. 


shafting and main engines against any such occurrence 
as proved so disastrous in the case of the City of Paris 
some two years ago, governors of an efficient type have 
been fitted. In addition to one of Dunlop’s governors, 
which is fitted in connection with the propeller shaft, 
and to the ordinary governors fitted to the main engines, 
a still more notable safeguard is provided in connection 
with the starting and reversing gear fitted by Messrs. 
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EMERGENCY AND REVERSING GEAR, S.S. LUCANIA 
Brown Brothers, of Edinburgh. This latter is the 


Each block has fourteen bearing rings of the ordinary 
horseshoe type. The tunnel shafting is 24in. in diameter, 
fitted in about 24ft. lengths, each length having two 
supporting blocks of cast iron with bearings formed of 
white metal. The propeller or tail-end length of shaft- 
ing is, as already explained, carried within the vessel's 
shell in a prolonged boss or swelling, which, while it 
encircles the shaft and the customary stern tube, 
with room to spare for inspection, yet merges symmetri- 
cally into the general contour of the hull both above and 
below the shaft level. The internal bracket work support- 
ing the shafting and stern tubes are machine-jointed on to 
each side of the forward stern post, and connected 
thereto. The bushes in the stern-tube bearing are of the 
usual design, brass alternating with lignum-vite; and 
the shafting has the customary brass sleeve. 

The propellers, which are placed in the same 
line athwartships, each consist of three blades of 
manganese bronze, cast in the Fairfield shops, and a boss 


“ emergency governor” gear, which Mr. Brown was led to 
scheme out and perfect as a means of guarding against any 
repetition of the accident above alluded to. By its 
means the engines are stopped automatically if any 
rate of speed—before determined and arranged for—be 
exceeded. The City of Paris, after being re-engined, was 
fitted with this emergency gear; and after severe tests, 
in which it acted unfailingly, the New York also was 
fitted. Altogether between thirty and forty sets of this 
emergency gear are now at work, dispensing not only 
with the ordinary governor—often fitted, but seldom used 
—but enabling the engineers in attendance to relax their 
vigilance over reversing gear or throttle valve handle. 
Over a thousand of Messrs. Brown Brothers’ starting 


engines have been made since their introduction some 


twenty years ago. Of the starting engine itself, or of 
the reversing engine, therefore, little need be said at this 
time, save in respect of the emergency adjunct, which is 


——————————————— 


comparatively a novelty. This device forms an inte al 
part of the starting engine, and is directly connected | t 
the main engines, so that no trust need be put in ropes = 
belts. It consists mainly of a simple lever which mores 
vertically with the main engines, and on which is mounted 
a small weight supported by a spiral spring so set that = 
normal speeds little movement takes place. 

The engravings on this page illustrate the steam and 
hydraulic reversing gear. A glance at the supplement will 
show the precise position in which the mechanism stands 

The reversing engine, which is of the oscillating type, 
has its lower steam cylinder fixed to the column of’ the 
main engines, while the piston-rod is attached at its 
upper end to the way-shaft lever, which actuates the 
reversing links. The usual reversing lever A does not 
work on a fixed fulcrum, but is attached to the end of a 
piston-rod B working in a steam cylinder C, its other end 


engaging with and working the valve gear of the starting 
engine. The steam cylinder C is fitted with a three-way 


cock, so adjusted as to permit of a constant pressure on 
the top of the piston while the main engines are work. 
ing at asafe speed. Just above the reversing lever A jg 
arranged another lever D, which derives a reciprocating 
motion from the main engines to the extent of 2in., and 
which can be conveniently connected by a rod E to the 
indicator gear or other parts of the main engines, This 
lever works on a fixed fulerum F, and at its other 
extremity carries the small weight and spring, which 
form the really essential feature of the emergency 
governor. The spring supporting the weight G is in the 
box H, and adjusted to act at any unsafe speed. The 
weight is guided by a rod and collar, and at its lower 
part has a groove into which one arm of a bell-crank 
lever I gears. The other arm of this lever has a hook. 
like termination, ready on emergency to engage with 
|and move radially the spindle of the three-way cock 
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WeIR'S FEED HEATER 


fitted on the steam cylinder C. The spiral spring 
supporting the weight is so set that when the main 
engines are working at their normal or any speed within 
safe bounds, the hooked arm of the bell-crank lever does 
not approach—in its reciprocating motion of about 2in. 
derived from the working of the main engines—too near 
the spindle of the three-way cock. Should, however, the 
main engines from any cause whatever begin to race 
beyond the limit of safety, the weight, by reason of the 
accelerated speed, compresses the spring and causes the 
hooked end of the bell-crank to promptly engage the 
spindle of the three-way cock. By this means steam 1s 
admitted below the piston of the steam cylinder C, 
exhausted from the top, lifting the fulcrum of the 
reversing lever A. The latter carrying with it the valve 
gear of the starting engine, directs steam on to the 
top of the starting engine piston, and so moves the 
links into or near mid gear. By this means it will be 
apparent the motion of the pistons in all the cylinders 18 
arrested simultaneously, a result which could never be 
obtained by any closing of the main stop valve, no matter 
how promptly this might be done. When this action 
has taken place the piston can be returned to its normal 
position by the handle J when necessary to re-start the 
engines. 

Steam for the supply of all the numerous 
engines is obtained from twelve great double-ended 
boilers, 18ft. diameter, 17ft. long, each having eight 
furnaces of Fox's corrugated type, four at each end. 
One combustion chamber is common to each pair of 
furnaces. In addition to the main boilers there are two 
others for auxiliary purposes—one 18ft. diameter by 11ft. 
long, having four furnaces, which supplies the subsidiary 
and deck machinery, and one 10ft. diameter and 10ft. 
long, which provides steam for donkey engine purposes 
when the vessel isin port. The whole of the boilers may 
be used in the actual propulsion of the vessel if thought 
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necessary, the total number of furnaces available being 
thus 102. The main boilers are worked at a pressure of 
165 1b., and are the largest hitherto constructed for that 
pressure. The plates used in the construction of the 
Lucania’s boilers were supplied by the Parkhead Steel 
and Forge Company, while those for the Campania’s were 
furnished by the Steel Company of Scotland. Some of 
the plates worked into these boilers measured as much as 
20ft. in length by 7ft.in width, the thickness being 1}in. 

The boilers are placed for fore-and-aft firing, three in a 
row athwartship, and in two separate groups, being in a 
self-contained compartment with a large athwartship coal 
bunker between. Coal bunkers are also provided at each 
end of the boiler rooms and over the boilers at the sides, 
the coal being passed on to the stoking floor by shoots at 
the side, fed from the main coal bunker between the 
boiler compartments. 

Each of the main boilers is fitted with 950 to 10C0 
tubes in lengths cf 6ft. 9in., or roughly, has one mile 
and a quarter of tubing. The tubing in the whole in- 
stallation of boilers in each ship, if laid together end on, 
would reach a distance of fifteen miles. There is a 
funnel for each of the two self-contained groups of boilers, 
the distance between which is as much as 180ft., owing 


to the large space occupied as boiler rooms, and to the | 
presence of the intermediate cross bunker, which occupies | 
the full width of the ship, and for 65ft. of its length. | 


The great height—130ft. from keel to top—and large 
diameter — 19ft. inside casing — of these funnels are 
noticeable features already commented on in former 
issues, and sufficiently evident from the view given on 
page 358. 

Forced draught—as this is generally understood—does 
not enter into the list of agencies by which the Fairtield 
Company has attained its success with the great 
Cunard vessels, the stokeholds being left open. The 
exigencies, however, of passenger accommodation on the 
upper decks prevented the use of all the space which might 
otherwise have been available for air-trunks or open 
stokehold gratings, and to compensate for the partial 
diminution of such air spaces, circular ventilating shafts 
and cowls of most exceptional dimensions are provided, 
supplemented when required for efficient ventilation by 
powerful fans mechanically driven. There is thus only a 
mildly forced or “ assisted” draught, in no way to be 
compared with forced draught as commonly understood. 

The whole of the fans employed—twelve in each ship— 
are 8ft. 6in. diameter, of Messrs. W. H. Allen and Co.’s 
make, driven by that firm’s high-speed single-acting 
engine of the triple-expansion principle with only one 
crank. These engines are specially suited for continuous 
working at high speed without attention. The moving 








of the fans are of the single-breasted type, and employed 
for the ordinary purposes of ventilation; the remaining | 
four are of the double-breasted type—as illustrated | 
on page 350—and are available for the system of 
assisted natural draught obtaining in the stokeholds, a | 
system which is found in actual service to be most | 
advantageous as regards comfort for the stokers, and quite 
efficient as an aid to combustion. 

From early times, when water simply as taken from 
the sea was employed for steam-raising purposes, till the 
present day, when every care is exercised, and every 
device known to the wit of man employed, to prepare 
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and one pair of auxiliary feed pumps. In addition, this 
firm has supplied four auxiliary and general pumps, and 
two ballast pumps for each vessel. 

The main engine pumps discharge the cold feed to the 
feed-water heater—also of Messrs. Weir’s make—from 
which it is drawn—freed from air, and at the boiling 
temperature due to the pressure in the heater—by the 
main feed pumps, and discharged to the boilers, 
traversing in its passage thereto the filtering apparatus 
afterwards described. Two pairs of main feed pumps 
are fitted, one of which we illustrate above. Any 
one of these pairs of pumps, when working at a moderate 







































































WEIR’S EVAPORATOR 


the water for such purposes, the advance is considerable. ; speed, is of such capacity as to feed all the boilers when 
At the present day, economy and efficiency to their utter- | working at a normal rate. 


most fraction seem to be studied, and quite a host of | 


auxiliary machines — feed-heaters, filters, evaporators, 
&c.—have been called into existence. 
In conformity with the growing tendency to relieve 


The feed-water heater is suitable for 80,000 indicated 


| horse power, and is similar in design to that described in 


our issue of March 81st last. We give on page 348 
in section the general construction of the heater. The 





the main engines of modern steamships from auxiliary | heating steam is taken from the intermediate casing of 
functions, the feeding of the boilers of the new Cunard | the main engine, and from the exhaust of the auxiliary 
vessels is performed by separate pumps. These have | engines, and led into the heater through a non-return 


parts work in a bath of oil, and, being enclosed, are | been supplied by Messrs. G. and J. Weir, Cathcart, valve on the side of the apparatus. A circular ring and 


effectually protected from any dirt or coal dust, Eight ' Glasgow, and consist of two pairs of main feed pumps | conical spray-piece with perforations are fitted, to mix the 
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water and steam uniformly. 
discharged to the heater by the main engine pumps, and 
passing through the spring-loaded valve on the cover in a 
thin sheet is instantly heated by contact with the steam. 
As the pressure in the heater is generally much less than 
that of the heating steam before passing the inlet valve, 
the effect of this lowering of the pressure and sudden 
heating of the water is to liberate the air in the water, 
and this is removed to the condenser or to the atmo- 
sphere, by a small cock on the air vessel placed on the 
top of the heater. The feed-water is thus rendered non- 


corrosive, and falls to the bottom of the heater at the 
i 
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boiling temperature proper to the pressure. The steam 
admission valve is of special construction. It can be 
opened to admit the necessary amount of steam to the 
heater, but it closes by its own weight in case there is 
no fiow of steam into the heater; this valve is also 
fitted with a dashpot, which allows the valve to close 
gradually, and prevents it hammering on its seat in case 
of fluctuations of pressure. The combination of the 
automatic regulating gear with the heater has long been 
a special feature of the Weir apparatus. The float 
shown in the lower part of the heater is a pan, with 
water-tight bottom and sides, but open on the top. It is 
suspended on two levers so as to move up and down with 
a parallel motion. The top lever spindle. is carried 
through the door at one end, and is balanced by a lever 
and weight. The float is always full of water, and the 
weight is adjusted to balance when one half is immersed 
in the water. To the weight lever another lever is 
attached which actuates the throttle valve and controls 
the supply of steam to the pump drawing from the 
heater. When the water in the heater rises, the float is 
raised and the throttle valve opened, and when the water 
level is lowered the float follows, and the valve is closed. 
The level of the water is thus kept constant in the heater, 
and the pumps are completely filled with water. On 
board the Campania, now completing her fifth double 
run across the Atlantic, the heater has worked most suc- 
cessfully, and proved easily capable of overtaking the 
entire feed-heating duty. 

The auxiliary feed-pumps supplied by Messrs. Weir 
are only slightly smaller than the main feed-pumps, 
while the auxiliary and general pumps are about half the 
size of the main feed. The ballast pumps are each 
capable of discharging 140 tons of water per hour. These 
several pumps embody the various features which have 
made the Weir pump successful, and are designed to 
work at a very moderate speed. The water ends are all 
gun-metal, and by means of their special valve gear, the 
piston is slowed down at the end of the stroke, giving 
the valves time to settle quietly in their seats, and thus 
preventing any shock due to the sudden reversal of the 
piston. This advantage is not gained at the expense of 
the steam, but by the special form of steam valve adopted, 
which cuts off at 3 stroke, thus making economy another 
feature of the gear. The pumps are designed also to 
have a large area through the water valves, the seats of 
which are of gun-metal, the valves themselves being 
“ade of cold-rolled manganese bronze. Extra strength 
is also a feature of these pumps, to withstand the heavy 
duties to which they are subjected ; all the valves are so 
arranged as to be easily accessible, and the general 
design of the pumps is symmetrical and compact. 

Another of the specialities supplied by this firm are the 
evaporators, of which four have been fitted to each vessel. 
Each of these has a productive capacity of 30 tons of fresh 
water per day, the section p.349, shows the leading features 
of this apparatus. The special arrangement of the tubes 
gives these evaporators a very high rate of efficiency, and 
theresults of those fitted to the Campania show that it is 
only necessary to work them for a few hours each day 
in order to keep the boilers fully supplied with feed 
make-up. 

Messrs. Weir have also supplied their hydro-kineters, 


The cold feed-water is | 
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or boiler circulators, which have been extensively 


| adopted ; and also a couple of Admiralty type fly-wheel | 


| donkey pumps employed in pumping fresh water from the 
tanks up to the pantry. The entire boiler-feeding instal- 
| lation, it may be added, is most complete and well 
| arranged, and fully sustains the reputation of this firm. 
The feed-water before passing into the boilers is subject 
to yet another preparatory process, which, as it is a com- 
| paratively new feature in the machinery department of 
steamships, and has a direct bearing on the efficiency 
and the durability of the boilers and furnaces, may be 
treated of with some detail. This is the purification of 
the feed-water from greasy matter, grit or 
metallic oxides, incidental to its contact with 
the copper feed pipes, condenser tubes, and 
with the oily particles from the engine cylin- 
ders, kc. So recently as two or three years 
ago, marine engineers were still concerned to 
find that despite every care, the furnace 
crowns of boilers would occasionally collapse, 
and the combustion chambers buckle and 
otherwise get out of shape, entailing much 
expense and inconvenience. These troubles 
were attributed to various causes, but the 
exceedingly simple but careful experiments 


made and communicated by Professor 
Lewis, of Greenwich, two years ago, 


went far to show that the principal cause 
was the deposit of grease on the heated 
surfaces of the boilers, particularly the 
furnaces and combustion chambers. It 
was found by him that an oily deposit of 
only one-sixteenth of an inch in thickness 
on a boiler-plate subject to a pressure of 
801b., would speedily be heated to a tem- 
perature at which it would be totally unable 
to withstand this pressure, and collapse 
would inevitably follow. In addition to this, 
Professor Lewis demonstrated that the sa ne 
coating of one-sixteenth of an inch retarded 
the heating properties of the fuel by one- 
half, cold water in a clean vessel being 
raised to boiling point in ten minutes, 
whereas in a vessel with an oily coating of 
one-sixteenth, it took fifteen minutes to 
reach the boiling point. Mr. Parker, chief 
engineer surveyor at Lloyd's at the time, had 
already arrived at a similar conclusion some 
years before. These considerations turned 
the attention of engineers to the purification 
of the feed-water from oily matter, and 
several engineering inventors were successful 
in devising simple and compact apparatus 
to effect this important end. The purification of the 
feed-water of the Lucania and of the Campania is 
effected by a specially designed ‘ Harris’? compound 


ee 
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tration of which we give on page 352, the water jg 
passed first through cylinders fitted with a series f 
perforated diaphragms, between which is closely pecked 
prepared sponge of great toughness and durability 
through which the water passes, depositing its conn, 
impurity, and then into the filter proper, where the 
remaining impurity is extracted. The sponge last, 
for a voyage, and has then to be replaced at : 
cost of 15s. The area of the filtering medium in 
the filter proper is 127 times the area of the feed 
pipe, and the layers are so arranged that each re. 
ceives and treats a separate quantity of the feed. 
water independently of the others, and a large dirt 
chamber is provided at the bottom, in which the dirt 
rejected by the filtering medium settles. Upon the main 
feed-pipe a sentinel byepass valve is fitted, by which the 
desired amount of friction through the sponge cases and 
filter is regulated at will, the spring merely giving suff. 
cient pressure to direct the water through the filters 
rather than direct to the boilers. The sentinel valve is 
arranged with an electric contact attached to the spindle 
and a bell placed near the starting platform. When the 
filter becomes foul the friction through the medium 
increases until the pressure exceeds that of the sentinel 
valve, when it opens and allows the water to pass direct 
to the boilers. The act, however, of the valve opening 
automatically rings the bell, and warns the attendant that 
the filter requires attention. He then closes the inlet 
valve, opens the sludge valve, and the water passing back 
through the egress valve, washes out the dirt chamber, 
and cleanses each medium independently of the rest, this 
being effected in such a way that the dirt is not merely 
conveyed from the face of one medium to the back of the 
other. To complete the cleansing, steam is now passed 
through the filter by the valve provided for the purpose, 
and the more refractory grease is scalded oft. The sludge 
is now closed and the inlet opened, and the filter 
works as before. To cleanse the sponge cylinders 
the inlet and outlet valves are closed, the diaphragms 
raised by the screws provided for the purpose, and 
the sponge is tightly squeezed between them, and the 
grease extracted and floated off; steam being admitted 
as in the other case to complete the operation. The 
diaphragms are then lowered and the valves opened and 
the water allowed to pass through them again. 

In practice it has been found that the Harris filter 
only requires reversing to clean once in twenty-four hours, 
but the amount of dirt extracted is very large, and the 
filter makes the full run out to New York, and even back 
again to Liverpool, without being opened out to renew the 
medium. Inthe Lucania, as in the Campania, the boilers 
were opened out, both on arrival at New York and on the 
return to Liverpool, and were found to be absolutely free 
from grease and other deposit. Quite recently analysis 
was made by Messrs. Paterson and Stead, Middlesbrough, 
of a quantity of refuse taken from the filter fitted in the 
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feed-water filter, supplied by Messrs. Copley, Turner, and 
Co., of Middlesbrough. The filter and connections form 
the most completé, and by a good deal the largest, installa- 
tion for feed filtration that has yet been designed. It 
has to treat not only the condensed steam from the 
main engines, but also from the numerous auxiliary 
engines and pumps, all of which contribute their quota 
of grease and impurity. The total amount of water dealt 
with exceeds 5000 tons per day, or 60,000 tons for the run 
from Liverpool to New York and back again; the entire 
contents of the boilers being converted into steam, and 
passing through the engines and condensers and feed- 
water filter five times each twenty-four hours. 

In the Harris filter fitted to the Lucania, an illus- 





LUCANIA’S FUNNELS, BOATS, AND VENTILATORS, 
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Lucania, with the results given below, the weight of 
sample from which it was taken being 116 lb.:— 
Heavy oil dissolved out with ether... 55°34 per cent. 
Organic matter insoluble in ditto. . 4°00 per cent. 
Mineral matter left on calcining refuse, 
consisting of iron oxide in greatest 
proportions, copper and zinc oxides, 
salt, and alittle sand... ... ... ... 
Mo'sture tae a 


20°90 per cent. 
19°76 per cent. 
Total uth veto Gh- 5h toute 
The smaller illustration on page 858, shows a Harris com- 
pound feed-filter, of which a very large number are 
| being fitted to steamships, and in which the dual opera: 
| tion is carried out in the one machine. 
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One of the few departures from customary practice— 
d, from the point of view of both the marine engine 
an . $ . ‘ vacua * 
builder and the sea-going engineer, a very radical and 
interesting departure—connected with the machinery of 
in 


the Cunard vessels is the substitution of wrought iron | 


lap-welded pipes for copper pipes conducting the main | 


from boilers to engines. While the use of 


, sup aly ‘ 
mn on steel pipes for steam supply on board 


wrought iron or 


hip has been recommended, and actually carried out in 
e- f small steamers within the past two years, 
period the subject has been made a 


a number 0 
during the same 











regulating the steam tiller steering engine at the rudder- 
head—means are provided whereby the usual shaft- 
ing, chains, rods, or wire ropes, are entirely dispensed 
with. These, as is well known, are troublesome to the 
shipbuilder to arrange, and are almost a constant source 
of trouble to the officers attending them, keeping them in 
order involving the lubrication of bearings and pulleys, 
tightening up ropes and chains, «ce. ae 

The fact that all the gear proper had to be below water- 
line to meet the conditions imposed by the Admiralty on 
all vessels intended, as the great Cunarders are, to be 
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special study by Mr. Laing, of the Fairfield engine 
department. Irom the tests made under his super- 
vision—especially since the order for the two huge 
vessels was received—-he felt quite satistied that in 
wrought iron lap-welded pipes as made by Messrs. 
A. and J, Stewart and Clydesdale, of Glasgow, greater 
security against mishaps was afforded than in the time- 
honoured — yet often “ time-serving’’— made-up and 
brazed copper pipes. A series of careful hydraulic tests 
were made in the works of Messrs. Stewart and Clydesdale 
early in April, 1891, primarily at the instigation of the 
Fairfield Company, the results of which showed briefly 
that a pipe of 11jin. bore, with metal }}in. thick, sub- 
jected to a pressure of 800 lb. per square inch, showed 
no defect, began to show movement at a pressure ot 
1000 lb., but did not burst until a pressure of as much as 
3100 lb. had been applied, the burst taking place with a 
loud report, the tube splitting along the weld the length of 
piping from flange to flange. A smaller pipe of Sin. bore, 
having metal ,},in. thick, showed no movement nor leak- 
age under a pressure of 1600 lb., and only burst with a 
sharp report when a pressure of about 2800 lb. had been 
applied. The compression and tensile tests gave equally 
satisfactory results. 

The largest of the pipes fitted in the two Cunard 
vessels are 20in. bore, the thickness of metal being 
a The pipes were made by Messrs. Stewart and 
Clydesdale, under the most stringent conditions, and 
have since been at work fulfilling the requirements of 
the specification, and to all appearances giving a good 
account of themselves as factors in the economy of the 
steamship engine-room. The innovation, on the whole 
a bold one, is being watched with keen interest by 
owners and builders of large ocean-going steamers, to 
whom the bursting of copper pipes has in the past 
proved a very real evil. 








THE STEERING GEAR AND WINDLASS OF THE 
LUCANIA, 

The steering gear on board the vessel is the production 
of Messrs. Brown Brothers and Company, of Rosebank 
Ironworks, Edinburgh. The general principles and 
details of this type of gear were explained by the patentee, 
Mr. A. Betts Brown, in a paper read at the meetings of 
the Institute of Naval Architects in March, 1890. In the 
case of the Lucania and Campania, however, modifica- 
tions have been made to meet special conditions, and a 
detailed description of the gear as fitted in those great 


vessels may be all the more acceptable to our readers, | 
Seeing our columns only contained a brief reference to | 
’ | steering engine, therefore, to be placed in a position | 
Several very notable features distinguish this gear. | where it could work clear of the ship’s frames, connect- | 
The steam engine is attached to the tiller direct | ing-rods of about 20ft. in length had to be employed to 
without the intervention of the usual chains or ropes, | connect the rudder crosshead with the tiller—which in 


Mr. Brown’s paper at the time. 


eligible for employment as armed cruisers in times of 
war, imported an element of difficulty into the problem of 
providing suitable gear. For one thing, the total space 
available was not over lavish as regards length, and in 
consequence of the fine run of the vessel's lines at the 
level of the orlop deck, the width available was but 6ft. at 
the rudder-head, increasing gradually to 22ft. at the 
centre line of the auxiliary gear. To enable the main 
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THE LUCANIA’S 


which so frequently are a source of trouble and danger. | this case, for exigencies of space, works forward instead 
Arrangements are provided whereby the gear lets go the | of aft as in other gears of this type. The tiller, which is 
rudder when unduly stressed, and allows it of its own | about 18ft. long, is of cast steel, and acts, through 
accord to return to the former position when the abnormal | the connecting rods alluded to, on a 4ft. rudder 


Strain has gone. In the “ Telemotor ’—that part of the | crosshead. 


At the after end of the tiller is a 


gear situated on the navigating bridge, actuating and! double jaw fitted with bearings, and carrying between 


eae 





the jaws a_ horizontally - disposed pinion which 
engages with a toothed quadrant bolted to the deck. On 
the fore end of the tiller—and of course carried round 
with it—is the main steering engine, receiving and 
exhausting steam through a double stuffing-box arrange- 
ment, mounted above the cylinders on the axis of the 
tiller. The cylinders are of the usual well-known con- 
struction, with piston valves. Reversal is effected by 
changing the direction of the steam entering the cylin- 
ders, through a piston valve between the cylinders. The 
piston-rods actuate by the usual gearing a bronze worm- 
wheel, connected by means of an internally-expanding 
friction clutch with spring relief gear to a steel pinion 
about 18in. diameter. This pinion works into the above- 
mentioned toothed segment, about 18ft. radius to the pitch 
line, firmly bolted to the deck. The friction clutch is 
really an internal brake having a lining of hardwood, 
which is screwed up and held in position by powerful 
springs, sufficient to cause enough grip to put the rudder 
hard over with the ship going at full speed; but ready to 
let go on any dangerous strain, above what is involved in 
this, coming on the gear from any cause whatever.. The 
experience already gained in actual service across the 
Atlantic with the Campania and Lucania has demon- 
strated the highly useful features of this friction clutch 
appliance. For the purpose of oiling the bearings, joints, 
and various working parts, an oil-tight tank encloses the 
steering engines on the end of the tiller; and two valveless 
oil pumps, worked from the excentric rods, afford a 
copious and duly distributed supply. 

As might well be supposed in ships of such size and 
speed as the Lucania and Campania, any arrangement of 
hand steering gear, to be adequate, would have required 
to be almost impracticably elaborate and manifold. 
Auxiliary steam steering gear, therefore, scarcely less 
efficient, though one-third less powerful than the main 
steering gear, is provided. This is fitted forward of the 
segmental pinion rack, and is geared up by cast steel 
g2aring, and with pitch wheel and chain, the latter of 
which passes round rollers on the ends of the segment rack, 
and lays hold of the end of the steam tiller. The 
auxiliary gear is connected and disconnected by means 
of an expanding internal clutch or brake, similar to that 
employed in connection with the main gear. The change 
from inain to auxiliary gear can be effected in about a 
couple of minutes, no matter in what position the rudder 
may be, chiefly because there are not, as in other ordinary 
steering gears, jaw clutches to be got opposite one another, 
nor corresponding holes into which heavy pins must be 
shipped. 

From the foregoing it will be seen that two brakes are 
always ready to be applied to the rudder-head in case of 
accident. The suggestion may, however, present itself 
that the main steam steering tiller might break off close 
to its connection to the side connecting-rods, in which 
case neither the main nor auxiliary clutch could be used 
as brakes. This contingency, though a most remote one— 
considering that the steam tiller is actually of a strength 
largely in excess of the resistance to torsion of the 
rudder-head—has been met by the makers. Two powerful 
hydraulic cylinders are provided (see illustrations page 357), 
the rams of which lay-hold of the connecting-rod pins at 
the} steam tiller end. These cylinders are filled with 
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glycerine and waiter, compelled to circulate through 
valves placed near the under-water steering station. 
These valves can be instantly closed by the attendant, so 
arresting the rudder in the event of the remote con- 
tingency referred to occurring. In addition to all this 
the two side connecting-rods are of such strength that 
one alone would be sufticient to steer the ship with all 
safety ; the fittings connected therewith being sufficiently 
strong to resist the unbalanced strain due to steering 
with one rod only. 
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Considering the great distance, and the numerous spondence with its cylinder aft is corrected by a communi- 
cabins and other obstacles intervening between the main cation being opened between both ends of the cylinder 
steering compartment under water and the navigating | every time the wheel is moved from port to starboard, 
bridge forward, the important question at once presents | thus allowing the springs to bring the rudder to mid- 
itself—How is the necessary communication and actual | gear. 
control between the two vital stations effected? This | Besides the principal steering station on the navigating 
brings into view one of the most noteworthy and essential | bridge, the vessels can be steered from an alternative 
features of the steering arrangements on board the | station on the poop, connection with the valve gear of the 
Cunard vessels, i.e., dispensing with the chains, rods, or | steering engine being made by a vertical shaft. In the 
ropes usually employed to effect this end. To have | event of the employment of the vessels as cruisers, and any 


adopted the conventional arrangement of shafting, with | damage by shot being done to the telemotor pipes or to | 


its numerous wheels, bearings, and joints—besides being | the steering apparatus on the poop, thereremains the fully- 
most difficult to arrange and keep in order—would have | protected and underwater steering station from which 
entailed so much friction in working as to put it beyond | the vessels can be steered, guided by telegraphic instruc- 
the power of one quarter-master steering the ship. | tions from the bridge. Every possible contingency has 
Brown’s ‘*Telemotor” arrangement, which takes the | therefore been provided for. 

place of this, consists essentially of a pump of special| The telemotor arrangement of controlling the aft main 
construction, the piston of which is moved up or down | steering gear, it may be added, was invented by Mr. 
under the control of a small steering wheel attached.| Brown some years before the steam tiller, as above 
This apparatus stands within the wheel-house on the | described, and has been fitted in connection with the 
navigating bridge, and from the top and bottom of its | patentee’s system of hydraulic power steering gear on 
cylinder proceed two }in. copper pipes connecting with a | board alarge number of steamers. It makes, however, 
similar cylinder aft—marked “Telemotor” on the plan | an equally efficient conjunction with the steam tiller 
on page 357. Both telemotor and pipes are full of water | gear, and steering installations of this type are being 
mixed with glycerine to obviate the chance of freezing. | fitted into numerous large vessels, amongst others the 
By moving the small steering wheel in the wheel-house in | two large American line steamers nearing completion in 
either direction similar motion is imparted to the piston of | the yards of Messrs. Denny, Dumbarton, and Messrs. 
the telemotor aft, which in turn moves the steam steer- | Thomson, Clydebank. The American Legation in Lon- 
ing valve,and the tiller follows. This movement also} don also have at present under consideration the 
compresses in either direction a pair of spiral springs— | advisability of fitting the gear to the warships now 
shown just over the main steering engine—so that the | building at Philadelphia. 

more helm the yuarter-master on the bridge gives, the | The windlass and the gear in counection with it was 
harder he finds the wheel to move, by reason of the , made by Messrs. Napier Brothers, Limited, Hyde Park- 
increased resistance offered by the springs. When the | street, Glasgow, and is of the same type as supplied by 
wheel is pulled hard over, and it is necessary to steady | them to the British Government for H.M.S. Hood and 
the ship, it is only necessary to “‘let go,” and the springs Crescent, but more powerful, as the cable in the Hood— 
will cause the whole gear to travel to midship line. These the very largest of the battleships recently constructed— 
springs perform another important function, viz., any | is 2y;in. in diameter, whereas the cables for the Cunard 
tendency of the telemotor indicator to get out of corre- | vessels are 3in. diameter. The heavy nature of the work 
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which cables and windlass alike have to perform may be 
thus appreciated, but it may be explained that the 
anchors are the heaviest bar anchors yet manufactured, 
of ten tons weight. They are of the Trotman type, and, 
together with the cables, were supplied by Messrs. Wood, 
of Saltney, Cheshire. 

The engines, as well as all the mechanism connected 
with the driving of the cable wheels or drums, are placed 
between decks. By an arrangement of shafting and 
clutches the engines can, in case of emergency, be made 
to work the forward capstans, or the forward capstan 
engines can be made to work the cable wheels. The 
engines are of the vertical high-pressure type, exhausting 
into the condenser. The cylinders are 17in. diameter by 
14in. stroke, with piston valves working direct from the 
shaft by eccentrics. The engines are of about 600-horse 
power indicated, running at 150 revolutions, and are cOn- 
trolled by a piston reversing valve of a new type intro- 
duced by Messrs. Napier Brothers, Limited, for their 
large windlass engines. This valve can be worked by a 
hand-wheel between decks, or by a hand-wheel on the 
deck above. 

The cross and longitudinal sections and the plan on 
page 861 show the arrangements of the shafting and 
gearing, and the stiffening of the decks to receive the 
cable wheels and their bed plates. As will be at once 
evident from these illustrations, the arrangement is for 
two cable wheels. The vertical shaft from the engines 1s 
geared to a cross shaft driving a worm which gears into 
a worm-wheel on each of the vertical spindles supporting 
and driving the cable wheels. All the forgings and shafts 
of engines and cable gear are of steel. The gearing 
wheels are all of steel, und the teeth are all machine cut. 
The worm-wheels are of steel, while the worms are of 
phosphor bronze, running in baths of oil. The cable 
wheels run loose upon the steel spindles, which are 13)1n. 
diameter, and they are connected, when lifting the 
anchors, by a patent driving-pin arrangement instead of 
the ordinary cone-clutch, which Messrs. Napier Bros. found 
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trustworthy for heavy windlasses. This driving-pin 
= gement “which has been most successfully applied 
rag firm to all the recent vessels of the Norddeutscher 
by el Castle, Royal Mail, and other principal lines, con- 
=. may be gathered from the sectional illustrations, 


sists, aS teel bars supported on a steel disc keyed 


of two strong § 








WASTENEY’S STOCKLESS ANCHOR 


on to the top of the cable wheel spindles. These bars 
are slipped into suitable notches on the cable wheels, being 
locked when in or out of gear by a hinged steel locking 
yiece. 

As is usual in the other vessels of this line, one of 
Wasteney's patent stockless anchors is included in her 
equipment, weighing close upon 64 tons, being the largest 
stockless anchor ever made, and which we illustrate above. 
These anchors, it may be stated, have now been sup 
plied to vessels representing upwards of 24 million tons 
of shipping. 

The brake is of special construction, and is shown 
on page 361. It is entirely self-holding in the veer- 
ing out direction, and requires no screwing up tc 
make it grip. It frees itself, however, during hoisting, 
thus actingas a pawl. Although self-holding, the brake 
can be easily slacked so as to allow the cables to run out 
at any desired rate, and then stopped without a jerk. As 
the attendant knows that in order to stop the running out 
he has only to let go the brake handle, it gives him great 
confidence in cases of emergency. The brake is made 
powerful enough to resist the greatest strain that could 
possibly be put upon it by the cables. The facility of 
giving fathom by fathom is of very great importance in 
riding out in heavy weather, and in other large vessels 
where this brake is fitted to the windlass, seamen prefer 
to work with it instead of depending upon riding bitts 
and bow stoppers. There are no riding bitts fitted on 
these vessels, but bow stoppers have been fitted as a 
stand-by. 

Large warping capstans, manufactured by Messrs. Muir 
and Caldwell, of Elliot-street, Glasgow, are also fitted on 
the forecastle head in advance of the windlass drums. 
The driving engines and necessary shafting gear are 
arranged below deck, but means of control is also pro- 
vided above deck. A similar pair of warping capstans 
and gear by the same firm are fitted for working the after 
ropes on the poop deck, these appliances and Sir William 
Thomson’s patent sounding apparatus being the only 
items having place on this agreeably clear deck space 
devoted to the second-class promenader. Messrs. Muir 
and Caldwell also supplied the five cargo steam winches, 
one of which is fitted adjacent to each cargo hatch. As 
in the case of most first-class winches now fitted on 
passenger vessels, or on steamers carrying cargo as well 
as passengers, the wheel gearing of these winches is all 
of the helical type, by which means the grinding and 
rattling noise characteristic of ordinary cargo winches is 
wholly obviated. 








PASSENGER ACCOMMODATION OF THE 
LUCANIA, 

To pass from consideration of the Cunard vessels as 
steamships purely, with all the mechanism requisite for 
swift propulsion and safe navigation, we have now briefly 
to survey them in respect of their many-sided qualities 
and features as the temporary homes or hotels of 
Voyagers crossing the Atlantic. 

Generally speaking, the first-class passengers are 
accommodated in the midship part of the vessel. Such 
accommodation, in fact, is all forward of the engines, the 
finest state-rooms and suites of rooms being on the 
promenade and upper decks. The ordinary state-rooms 
aré mostly on the upper deck and on the main deck 
forward of the grand saloon, while a few are on the lower 
eck. The second-class passengers are located on the 
same decks aft of the engines, whilst the third-class pas- 
Sengers are provided for on the lower decks. The navi- 
gating officers’ quarters are on the shade deck, close to 
the bridge. The engineer officers’ are on the main deck 
close to the engines, while the crew, stewards, &c., are 
put up in the forecastle and near the stern. While the 
Upper, main, and lower decks are closely occupied with 
state rooms and saloons, ample promenading space is 
provided on the deck specially intended for this. The 
extent of clear space on each side of the promenade deck 
may be appreciated when it is stated that in order to 
Walk a mile it is only necessary to make the circuit of the 
ship four times. ‘The great stretch of sheltered pro- 
menade on either side of the ship, together with the 
Provision of “rests for the weary,” in the shape of deck 
Seats, are features excellently brought out in our illustra- 
vations reproduced from photographs by Messrs. 
Macdonald and Macclure, of Glasgow. None of the 


gy on the promenade deck is required for navigation, 
€ officers having uninterrupted use of the shade 

deck and bridge. 

ratus, bollards, 


_ Even the poop deck, steering appa- 
&e., is quite clear, and entirely at 


the service of the second-class voyagers—the full width of 
ship being available. 

_ The apartments in and around which the greatest 
interest centres are, of course, the drawing-room, grand 
staircase, and dining saloon. Running them close, 
however, are the library and the smoking - room. 
The staircase leads down through two decks, the 
promenade and upper, and is accessible from either. It 





convenient distances all round the tables. The side- 
boards, chairs, and other items of the cabinet and 
upholstery work are all in keeping with the architectural 
features. 

The drawing-room on the promenade deck is entered 
at each side of the staircase. It is an unusually large 


| apartment, 60ft. long by 30ft. broad, and is well lighted, 


conducts to the drawing-room on the promenade deck, and | 


the grand dining saloon on the main deck. The sides of 
the staircase are panelled in teak and other hard woods, 
and the hand-rails and balusters are of very handsome 
design. The main saloon, which is entered by swinging 
doors from each side of the staircase hall, measures 
about 100ft. long, and is about 62ft. broad, the clear 


to the imposing loftiness of this grand saloon is an 
immense well for light and air—24ft. long, by about 16ft. 


not only from the large square windows looking on to the 
promenade on either side of the ship, but from the light 


| and ventilation well, which pierces the promenade deck, 


to the centre of the saloon. The apartment is fitted 
in a light style, the wood employed being chiefly 
satin - wood of rich markings. In a recess at the 
aft end is an organ in satin-wood case, by Mason and 


C d _Hamlin, and near it a grand piano, by Collard and 
height from floor to ceiling being about 9ft. Contributing | 


Collard. Sofas extend all round the sides, and at the fore 
end is a fireplace and overmantel, of fine workman- 
ship. Views of this apartment, showing the glass- 
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broad—extending up through two decks, and covered by 
a dome of stained glass, about 8ft. above the shelter 
deck. The entire height from the dining saloon floor is 
about 338ft. The interior of this well is panelled 
and decorated in cream - coloured woods and gold, 
borrowed light being diffused into the drawing-room 
—which surrounds the well on the promenade deck 
—through thick glass panels with bevelled edges, and 
sectioned with light framing of old English pattern. 
The lining of the grand saloon itself is in rosewood, 
oak, and other hard woods, each side-port being archi- 
tecturally treated as a casement. These side-ports, 
of which there are twenty a-side, have several special 
features, being so designed as to afford efficient ventila- 
tion even when firmly closed, in any weather. The side 
light proper, also, is in from the ship’s skin some 
distance, and is fitted on a bevel instead of being vertical. 
The lights are of exceptional size and diameter; and by 





the use of Utley’s patent ventilating system, which is | 


fitted throughout the ship, the inlet for the air can be 
left open, no matter how rough the sea may be. This 
insures a constant supply of fresh air entering for the 
whole length of the saloon. The outlet is provided for 


by oval ventilating shafts through the saloon roof, thence | 


by passages and shafts to the shade deck, where also the 
ventilators may be left open under all conditions. Four 
rows of mahogany tables extend from end to end of the 
saloon in the certre, and short cross tables are arranged 
at the sides suited for family parties. Revolving chairs, 





with the company’s crest carved on the back, are fitted at 


LUCANIA— THE ‘ HARRIS” COMPOUND FEED-WATER FILTER 


encased well alluded to and the fireplace, are given on 
page 355. 

On the promenade deck, aft of the grand staircase, 
and approached from it through long passages, with 
state-rooms on each side, but also, of course, entered 
direct from the deck, is the first-class smoking-room, 
finished in dark unpolished carved oak. The apartment 
is about 40ft. long by 32ft. wide. At the aft end is a 
beautifully carved fireplace and overmantel, and at the 
forward end a refreshment bar. In addition to the 
entrances or exits alluded to, a stairway also leads 
to the deck below. Numerous small alcoves, each 
with its own complement of chairs, lounges, and 
tables, range along the sides, and elaborately upholstered 
ottomans occupy the central spaces. 

On the promenade deck near the grand stairway 
is the library, 29ft. long by 24ft. broad. This room, 
and the bookcase, which is so essential a feature, is 
finished in richly carved mahogany, with amboyna panels. 
The floor is laid with oak parquetry, while the roof is 
painted in two shades of ivory. The writing tables and 
chairs are arranged close to the walls. Large ottomans 
occupy the centre of the room. 

The general design of these saloons and main apart- 
ments is very good, reflecting credit on the artists, while 
the workmanship also merits praise. The Fairfield 
Company itself carried out the dining saloon, .the 
well for light and air, and the grand staircase, while 
Messrs. Wyllie and Lochhead, of Glasgow, furnished and 
decorated the drawing-room, smoking-room, and library. 
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Of the state-room accommodation proper it is difficult 
to give a correct idea. There are rooms to suit all tastes 
amongst first and second passengers. A large number of 
single-berth cabins is provided, and many double cabins, 
together with three or four-berth rooms, while family 
apartments are not lacking, in addition to magnificently 
appointed suites. Doors at the fore end of the drawing- 


room and of the dining saloon lead into passages, along | 


which are ranged the state-rooms par excellence. Many 
of these have large open sitting-rooms attached, finely 
fitted in polished hardwoods, and beautifully furnished. 
Most of the first-class state-rooms are ranged along the 
sides, but a proportion of them is in the centre. The 
ports in all the rooms at the sides of the promenade and 
shade decks are square, open like a casement window, 


below the kitchen on the orlop deck. The cold-air cham- 
bers are worked on the De la Vergne ammonia compres- 


_ sion principle, the installation of machinery and fittings 


being by Messrs. L. Sterne and Co., Glasgow. This, and 
the still more elaborate refrigerating machinery and 
chambers on the same deck for cold storage of meat cargo 


|—which plant was supplied and fitted by the Kilbourn 


and are designed to be easily opened and closed by | 


passengers. 
closed, yet admit fresh air by an arrangement of external 
and internal perforated gratings above and forming part 
of the port frame. The great height of the state-rooms 
of itself insures satisfactory ventilation, while, in addition, 
Utley’s system of ventilators is adopted throughout, so 
that, even in the case of those rooms which are not close 
to the shell of the ship, the air is changed frequently. 
The berths throughout the ship are entirely of iron, the 
old type of wooden berth having been entirely superseded, 
not only for passengers, but for officers, crew, and fire- 
men. The beds in the state-rooms are of Hoskin’s 
‘“‘ Triptic ” type, which combine lightness with strength. 
The upper bed, with its bedding, in all cases folds up 
against the bulkhead. 

The second-class accommodation, which is ona scale of 
comfort scarcely less complete than the first-class, is all 
placed abaft the machinery on all three decks. The 
dining saloon is on the upper deck, and is finished in a 
style equal to that of the principal saloon in ordinary 
ships, in solid oak. and fitted with tables, revolving chairs, 


They are thoroughly water-tight when | 


Patent Refrigerating Company, of Liverpool—forms too 
large a subject to be treated of in the present issue. 

The lavatory accommodation provided is in every 
way commensurate with the needs of a huge tloating 
hotel, otherwise so lavishly ‘appointed. We need not 
here be any more precise as to the location and equipment 
of these quarters, further than to say that they are con- 
veniently located for all classes, and fitted on the most 
modern scientific principles. 

The lighting of the Cunard vessels by electricity has 
been carried out by Messrs. Siemens Brothers and Co., 
Limited, London. The generating plant is in duplicate, 
so that in no case can there be any collapse, two sets 
being placed on each side of the centre line bulkhead 
dividing the engine room. There are in each ship about 
1350 lights, and these require an output on the part of 
the dynamos of 42,000 watts. The current is distributed 
throughout the ship by about fifty miles of wire, thickly 
insulated in vuleanised india-rubber, and laid on the 
return conductor system in connection with Siemens’ 
patent distributing boxes. The electric current is 
generated in each ship by four H.B. dynamos, 33 type, 
each driven by a separate engine, all four being 
similar. The cylinders are 9}in. and lin. diameter, 
with a stroke of 10in. Any two are equal to running the 
1350 16-candle power lamps in the ship, including the 
large reflectors of eight lights each for working the cargo, 
together with the search-light for facilitating the naviga- 
tion of the ship into port—picking up the moorings— 
and for scout purposes should the vessel be engaged as 
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sideboard, kc. This, together with a separate room for 
children and servants of the second-class, enables the 
second-class passengers to dine in two groups. The 
drawing-room is on the promenade deck, at the head of 
the stairway leading to the dining saloon and state- 
rooms. The smoking-room is on the poop, with a stair 
leading from the cabins below, and is finished in American 
walnut. 

The steerage passengers-——of whom from 700 to 1000 
may be carried—are accommodated on the lower deck, 
iron portable berths having been provided by Messrs. 
Hoskins and Sons. These passengers will be allowed to 
promenade on the upper deck, the circuit of which four 
times, as we have already stated, makes a one-mile walk. 

The commissariat and kitchen arrangements for the 
immense numbers housed on board the Lucania—which on 


| diameter, 


occasions may number close on 2000 souls—are, as may , 


readily be supposed, of the most complete and efficient 
description. Large pantries, one on each side of the 
steamer, are fitted up on the main deck, contiguous to 
the main entrances to the dining saloon. These are 
equipped with steam hot-plate tables, tea and coffee- 
making apparatus, and all such like requisites of the 
standard pattern for this class of ship. The galleys, 


| bells, comprising thirteen bell 


sculleries, and bakeries are arranged en suite on the port | 
side of the vessel on the lower deck, access being obtained | 


by a stair from the port side pantry. 


Hoists are provided | 


for the expeditious transit of dishes, &c., to and from | 


pantries and saloon. The galley is not the confined 
apartment common to most ships, but is really a large, 
well-lighted, and carefully ventilated kitchen 25ft. 
or 30ft. square. Along one side are tables with all kitchen 
utensils and chopping-boards, while the other is com- 
pletely taken up with a range 25ft. long by 4ft. wide, 


might be set. Special boilers are utilised for various 
purposes, such as vegetable cooking, &c. For this pur- 
pose steam is employed, which circulates round the outer 
casing of the boiler. There is also an immense grill, and 
here, as in the case of the range, the waste heat is utilised 


an armed cruiser. The engines for driving the dynamos 
are of the open, vertical, compound “ Crescent”’ type, 
manufactured by Messrs. G. E. Belliss and Co., Birming- 
ham. Each engine is connected direct to its dynamo by a 
rigid flange coupling, and is designed for an out- 
put of 65 brake horse-power when running at 275 revolu- 
tions per minute, and with 100 1b. steam pressure at the 
engine stop valve. The dynamos are of Siemens’ well- 
known H.B. type, having drum armatures of 1din. 
Each dynamo is capable of giving an output 
of 420 ampéres under 100 volts pressure at 275 revolu- 
tions, and thus can run 700 16-candle power lights. The 
current from the dynamos is delivered into the principal 
wires which ascend to the main deck, where the switch- 
board is situated in a room specially set apart. By the 
adoption of this means the risk of entire extinction of 
lights is climinated, for should one set of generating 
plant get disabled, another is available, and the incon- 
venience to the user of light is momentary. Messrs. 
Siemens have, in addition to fitting the electric light, 
also provided an elaborate installation of electric call- 
indicators, with an 
aggregate of 370 transmitters, the power being supplied 
by Siemens dry batteries. The working pressure is 95 
volts, and 16-candle lamps are used everywhere, and 
there are in all 1342 in use throughout the ship. The 
fittings are, of course, of various forms to suit the different 
parts of the ship, and except those in the hold, engine- 
rooms, &c., of the vessel, are all heavily silver-plated. The 
greater number are short pendants of one or other pattern, 
attached to the underside of the deck above. The 
fittings in the working parts of the vessel are, of course, 


| less ornamental, and are of brass with stout glass cylin- 
| ders which fit water-tight, so as to allow of their being 
upon which nearly 170 ordinary stew-pots or pans | 


for heating plates, &c., in small ovens in the uptake. The | 


arrangements described are those in connection with the 
creature needs of first and second-class passengers, the 
kitchens and sculleries for steerage passengers and crew 
being on a similarly large scale, and situated under the 
forecastle. 


washed down with a hose when required. On deck there 
are eight yard-arm reflectors, each fitted with eight lamps 
of 16-candle power. These are provided with indepen- 
dent flexible cables, so that they can be slung up at any 
part of the deck when required during the discharge of 
cargo or upon more festive occasions. 

A search light is also provided, and its arc lamp works 
with a current of 50 ampéres, the difference between the 
standard pressure of 95 volts and that required for the 
lamp being absorbed by means of resistance coils. 

Ventilation and heating, though almost antithetical, 


| are questions which require almost equal consideration on 
Extensive cold-air provision steres have been provided | board a transatlantic steamship. On the latest Cunard 


= «Oe, 18, 1898, 
vessels both questions are judiciously considered ina 


provided for. As regards ventilation, the Passenger 
rooms—and, indeed, the whole ship—are ventilated = 
Utley’s system, already alluded to in our account 2 
the passenger accommodation. The distinctive featur 
of this system—which we hope to have an early op “4 
tunity of fully describing and illustrating, as applica ¢, 
the Lucania or other large passenger vessel—is the us 
of a valve at the inlet, the deck ventilator or the side 
port, so that when the opening becomes submerged 'the 
valves close, forming a water-tight joint. When the 
water recedes the valves drop down again, leaving rv 
passage for the air to pass through. In this way Ps 
is a free passage for the air to enter so long as the 
opening into the ventilator is not submerged. 

As regards heating, the whole of the passenger accom 
modation throughout the vessel, including the main 
apartments where passengers “most do congregate,” jx 
provided with a thoroughly efficient system of steam 
heating, all so arranged by branches and stop-cocks that 
the whole or any part may be heated when, and to the 
appropriate temperature, required. 








THE DERBY ELECTRIC LIGHT, 





On Tuesday evening the Derby Corporation electri: supply 
plant was formally put into operation by the mayor, My 
Councillor Marsden, who afterwards gave a banquet to a 
large gathering at the Royal Hotel. The machinery started 
supplied a large number of incandescent lamps for consumers 
and one of the low-speed continuous current machines Was 
also started for supply of arc lamps. A large number of 
incandescent lamps lighted the banqueting-hall, and these 
ran without a blink from the commencement. Everything 
worked excellently well without any hitch. This incident. 
less character of a first night’s lighting seemed to have in jt 
something of the nature of an injustice to the assembled 
curious, or at all events a disappointment which was 
not, however, shared either by Sir Frederick Bramwell, 
Mr. Graham Harris, Mr. Alexander Siemens, whose 
| firm supplied all the machines and mains, or by the 
| assistant-engineers, Mr. Stewart and Mr. Kingston. Some 
| humorous remarks were made during the after -dinne 

speeches, special notice being taken to the plentifully-filled 
j candelabra. Their presence, however, of so many candles 
| only helped to show how completely their occupation was a 
| thing of the past, and their uselessness or desuetude justified 
| the hope that the very successful start of the new light 
would be in every way confirmed by uneventful working and 
profitable extension in the future. 

In our last impression we gave a short notice of this 
installation, with a map of the area to be supplied. Want 
of space this week prevents our doing more than express the 
hope that the ring main system devised by Messrs. Bramwell 
and Harris may be as successful as everything of this 
intallation at present promises. ' 











Tur “West” PHOTO Prints: BLack LINeE.—Our attention has 
been called to a new process of photo-copying tracings in black 
lines on white ground, which, judging from the sample sent us, 
| secures very excellent results. The lines are black and clearly 
| defined, the prints being an exact fac-simile of a pen-and-ink 
| drawing. The ground is white instead of a greyish tint, and the 
| process is, we are informed, less dependent upon the conditions of 
| the weather. The paper is of a good quality, and colours well, 
| For colouring, the paper is equal to drawing paper. These prints, 
| which are made from ordinary tracings by A. West, Broadway 

Chambers, Westminster, are only slightly more expensive than 
those by the older process, 


Hvit AnD District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The first general meeting of the present session— 
1893-4—was held at the Institute Rooms, Bond-street, on Monday 
evening last, the 2nd inst., the President, Mr. J. Spear, in the 
chair, After the usual business, Mr. A. V. Coster read a paper on 
‘* Boiler Furnaces: their Construction and Renewal.” Comment- 
ing on the fact that ‘‘ there is nothing new under the sun,” he 
proceeded to dea! with the different classes of boiler furnaces now 
made, and the various methods of flanging and riveting them into 
the boilers. Having pointed out what he considered the best and 
worst modes, he drew special attention to the need of a good type 
of ‘‘ withdrawable furnace,” it being his opinion that such a one 
would greatly facilitate the repairs of boilers, and also lessen the 
cost of such repairs. The paper was splendidly illustrated by 
means of models of furnaces, diagrams, sketches, &c., kindly 
supplied by Messrs. J. Brown and Co., Sheffield, the Leeds Forge 
Company, Leeds, and Messrs. C. D. Holmes and Co., Hull, to all of 
whom the lecturer expressed himself much indebted, both for the 
loan of the above and also for a quantity of information on various 
points, 

ARMAMENT OF THE FRENCH MERCANTILE MarINE.—A good 
deal of attention is at the present moment being paid by the 
French Minister of Marine to the construction and equipment of 
mercantile vessels that are intended to act as a powerful auxiliary 








to the war fleet. Byalaw which was passed in January last, the 
ame offered by Government upon vessels constructed in 

rance, and capable of being employed for war purposes, was 
increased from 15 per cent. to 25 per cent. This was done at the 
expense of ships built in foreign countries, since the premium upon 
these latter, when bought by French shipowners, had to submit to 
nt so meee reduction. It is hoped, therefore, that with the 
advantage thus offered a great stimulus will be given to French 
shipbuilding. An official order has now been issued explaining the 
conditions under which vessels must be constructed in order to 
benefit by the premium, It is first of all insisted that the pro- 
portions of the vessels, its internal arrangements, as well as its 
machinery and armament, must permit of the vessel being in every 
respect thoroughly seaworthy. The plans must be approved of by 
a marine engineer, appointed by the Government, to whom they 
must be submitted. ‘The vessels have also to be fitted with water- 
tight compartments, extending upwards to a deck situated above 
the water line. Arrangements are to be made which will allow of 
the compartments being easily emptied of water, and will admit of 
the water-tight doors being quickly closed. Among the other 
conditions that have to be fulfilled in order to secure the premium 
is the attainment of a speed, when the vessel is charged, of 17} 
knots during a trial of four hours ; and a coal capacity sufficient 
to allow of the vessel steaming at the rate of 10 knots over 4 
distance of 6500 miles. The machinery is to protected both above 
and below the water line by the coal bunkers, The armament 1s 
to be composed of 14cm. guns, and of small quick-firing guns. 
These are to be placed in the fore part of the vessel, and arrange- 
ments are to be made for storing the ammunition in such a way as 
to be easy of access. When electricity is used the apparatus 
ought to be capable of lighting two search-lights with a power of 
60 ampéres. ‘These search-lightsare to be placed fore and aft. It 
is expected that by observing these conditions the mercantile 
marine will constitute a formidable auxiliary to the naval power of 





France, 
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NEW YORK.—InrTeRrNnaTionaL News OomPanv, 88 and 85, 
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PUBLISHER'S NOTIOE. 


* With this week’s number is issued as a Supplement a Two-page 
Engraving of the Triple-expansion Engines of the Cunard Com- 
pan y's Steamship Lucania. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers ave requested 
to notify the jact should they not receive it. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, vn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these iristructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

G. R. B.—The projectile will strike the ground with precisely the same 
“force” that it left it, less the work lost by the resistance af the air 
during the time of asceat and descent. 

J. 8. (Stocksbridge).—ZJt is alinost alirays possible to go on Loard a iman-of- 
war at Portemouth, Plamouth, de. That is to say, during certain hours 
the public are admitted, The boatinen pluing for hive always know what 
ships are and are not open to inspection. 


THE KNOWLES STEAM PUMP. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers oblige me with the name and address of 
the agents in this country of the “‘ Knowles” patent steam pump (New 


York)? 
London, September 19th. J. H. T. 


BAND-SAW GUIDES. 
(To the Editor of The Engineer.) 

Sir,—In your issue for September 29th you illustrate and describe a 
band-saw guide at the Chicago Exhibition, terming it ‘* Disstons’ Support 
for Band-saw.” Kindly allow me to state that the guide in question 
is the invention of Mr. McChesney, of Philadelphia. This gentleman 
and myself are joint patentees of the guide in this country. My friends, 
Messrs. Disstons and Sons, are simply licensees of the proprietors and 
manufacturers of the guide, Messrs. Goodall and Waters, of Philadelphia. 
The ney is Seeny termed “The Mohawk Dutchman,” and is very 
much in demand, particularly in the States. M . 

ladon, Octobee sth, S W. Samver Worssam. 


A PUMPING PUZZLE. 

(To the Editor of The Engineer.) 
Sir,—When writing about this a fortnight ago, it was on the assurance 
of the foreman that I stated there was an air vessel supplied. As, how- 
ever, your correspondent “ G. T. P.” asked if I was quite sure, I thought 
it well to see the principal, and I regret to learn now that I was mis- 
informed, and so misled ‘G. T. P.,” whose surmise is now confirmed, 
wnd the result an ‘indeterminate ram,” and under these circumstances 
it would appear that the tubes are not in fault. The tube is butt-welded, 
ljin., galvanised, and tested to 2001b. before delivery. The suppliers of 
the mill say it is not necessary to have an air vessel, and they have 
supplied many pumps about the country, all of which work satisfactorily 
without one. There is no stoppage in the pipes, as they run freely when 
in work. Since writing before two lengths have been returned to the 
works, and the sound part stood upwards of 60001b. on the square inch 

before fracture. W.LT 
London, September 27th. eer 


SUBSCRIPTIONS. 
Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) .. £0 14s. 6d, 


_. Yearly (including two double numbers) .. #1 9s. Od. 
If credit occur, an extra charge of two shillings and si per annum will 
be made. THe ENGINEER is registered for transmission abroad, 


4 complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Coprrs— 
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Reapina Cases,—The Publisher has in stock reading cases which will hold 

thirteen copies of Tak ENGINEER. Price 2s. 6d. each. 
ADVERTISEMENTS. 

*," The charge for advertisements of four lines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 





single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to tlis condition. 
Prices for Displayed Adverti: ts in ‘ordinary and “ special" positions 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and‘in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing wtment of the 
yper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 








. MEETINGS NEXT WEEK. 

INSTITUTION OF MECHANICAL ENGINEERS. — Wednesday and Thursday, 
October 25th and 26th, at the Institution of Civil Engineers, Westminster, 
at 7.30 p.m. Ordinary meeting. 
of Workshops,” by Mr. Benjamin A. Dobson, of Bolton ; ‘‘On the Work- 
ing of Steam Pumps on the Russian South-Western Railways,” by Mr. 
Alexander Borodin, Engineer-Director. 
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THE COAL STRIKE. 


Every one in Great Britain is dependent on coal for his 
or her existence, and for that reason it is to be supposed, 
all but universal interest is taken in the coal strike in the 
Midlands. Much as has been said about it, a great deal 
more has been written and printed and published, and 
yet very few individuals understand the questions at 
issue ; the conditions in operation; or the circumstances 
controling the progress of events. It is a noteworthy 
fact that it is next to impossible to arrive at the truth 
about any one of the multifarious points discussed; and 
for some recondite reason, those who write most and 
talk most appear to care least about obtaining accurate 
information. Perhaps the work of talking and writing 
occupies them so fully that they have no time to make in- 
quiries or sift evidence. A very little comparison of 
testimony, however, is enough to show that curious 
misapprehensions and contradictions are extant; and 
we are not surprised that the general public should 
only be in possession of vague notions concerning pos- 
sibly the most important dispute between labour and 
capital that has ever taken place in this country. It is 
quite beyond our purpose to set before our readers a 
treatise on the coal strike; nothing less would do the 
subject adequate justice. Our principal object is, indeed, 
to recommend caution in accepting any statement made 
by either one or the other parties to the dispute. We 
do not mean to say that the spokesmen of neither 
side should be believed. Rather we advise that testi- 
mony should be received from both sides with an open 
mind, and that it should never be forgotten that the 
truth lies half way between them. It would be easy to 
cite a dozen illustrations of apparently flat contradictions, 
which are nevertheless easily reconciled ; one will suffice. 
It is argued, on the one hand, that the wages of pitmen, 
even with the 40 per cent. rise, are barely enough to 
avert starvation ; while on the other side it is urged that 
5s. 6d. a day is certainly not starvation wages. Both 
sides may be, and in a great many cases are, right. 
If the miner worked six days a week he would receive 
33s. per week, which, seeing that few miners’ families 
are dependent solely on the wages of one worker, is satis- 
factory enough. But unfortunately the miner does not 
work six days a week. In many districts he was well off 
if he could get four days’ work before the strike, in others 
three days, representing respectively a weekly wage of 
22s. and 16s. 6d. There is, so far as we can ascertain by 
careful inquiry, every reason to think that if the pits had 
been kept going full time, the men would not have re- 
sisted a reduction. What they fight against is short 
time and a reduction combined. 

We have selected this particular aspect of the struggle 
for comment, because it serves not only to illustrate 
the confusion of statement that exists, but because it has 
an important bearing upon the question at issue as a 
whole. It is indisputable that more coal has been 
raised than was legitimately wanted. What this 
means we shall explain ina moment. The raising of 
this coal has given more or less employment to very 
large numbers of men, who have been drawn away 
from agricultural and other forms of labour. One 
of the leaders of the men said the other day at a public 
meeting that “there were far too many colliers,” and he 
was right. Cheap coal has enormously stimulated the 
iron trade, and more iron has been made than was 
wanted. The iron was sold at low rates, and this led in 
turn to the building of whole fleets of merchant ships. 
A glut of these ships has pulled down freights, and so, 
finally, the country finds itself possessed of more coal, 
iron, and ships than it can use. But this is true, not 
only of Great Britain, but of other countries as well. 
Last year the United States produced 9,000,000 of tons 
of pig iron—a quantity enormously too great. The pig 
iron production of the United States for 1893 will 
probably not exceed 4,000,000 of tons. In the Connels- 
ville district there were at work at the beginning of this 
year no fewer than 17,000 coke ovens. These are all 
out now, save 8000. It is argued that all this is 
in the States the result of ‘the silver question.” No 
doubt speculation has been checked by the uncertainty 
which exists as to the future of silver; but even if the 
silver question had never turned up, there must have 
come a reduction in the iron production of the United 
States. When we hear of single establishments which 
can turn out 30,000 tons of rails in a month, we can 
readily understand that unless railway speculation is in 
full swing the supply must very quickly overtake the 
demand. We quite believe that the colliers are right 
when they say that the price of coal has been too low; 
but they forget that it is entirely out of the power of the 
coalowners at once to raise the price and sell the same 
quantity. Here we have the whole essence of the 
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ithe battle out now and have done with it. 





matter. The raising of the price will infallibly lead either 
to the closing of hundreds of collieries, or to the extension 
of the half-time system. Many of the coalowners are now 
quite willing to reopen their pits without asking for areduc- 
tion of wages. The cessation of work for more than two 
months has reduced the supply, and the prices have 
risen. The masters are quite able to pay full rates, and 
no doubt to run their pits full time. But numbers of 
them see that in the end the conflict will begin again, 
and in a couple of months they will have once more to 
propose a reduction in wages, and again there will be a 
strike. They hold that on the whole it is better to fight 
There is 
much to be said in favour of this policy. Much more 
can be urged against it. Wages and prices are con- 
There is no certainty what- 
ever that even if the men now accepted the 25 per cent. 
reduction—the true meaning of which we carefully 
explained last week—that the agreement would be in any 
sense final. It might last six months; it is doubtful if 
it would last a year. Both sides may just as well agree 
to pursue a policy of opportunism, and let each day or 
week take care of itself—a very unsatisfactory policy it 
cannot be denied, but, on the whole, the least of two 
evils. 

Concerning the effects which the strike is likely to 
have on the prosperity of the country, deplorably 
exaggerated ideas have been floated. They are in the 
main due to the inflated statements made by our daily 
contemporaries, metropolitan and provincial. The 
former have unwittingly played the cards of the London 
coal merchant to some purpose. When the householder is 
told that we are on the eve of a national coal famine, 
it is not remarkable that he hastens to fill his cellar lest 
a worse thing befall him. Let us see what the truth is. 
The returns for 1898 are, of course, not yet available. 
In 1892 there was raised in the British Isles the enormous 
total of 181,786,871 tons of coal. The tonnage for the 
different districts was as follows :—Yorkshire, 23,185,508 ; 
Larcashire and North Wales, 25,424,188; Midland 
Counties, 21,587,976; North Staffordshire, 6,314,205 ; 
South Staffordshire and Cannock Chase, 9,995,691 ; 
East Scotland, 15,718,976; West Scotland, 11,472,947; 
Newcastle, 17,828,351; Durham, 16,965,030; South- 
Western district, including Monmouth, 10,085,747 ; South 
Wales, 23,204,236. But to these figures ought properly 
to be added this year, 4,500,000 tons for Durham, that 
being the quantity it is estimated by which it fell short 
last year because of the strike. As matters stand pits 
representing an annual output of 18,000,000 tons are 
estimated to be standing idle in the Midland Counties. 
In Yorkshire the idle pits represent 23,000,000 tons; in 
North and East Lancashire they represent 10,000,000. 
In West Lancashire there are probably pits representing 
10,000,000 tons idle. Other pits closed in various districts 
represent about 10,000,000 tons. In round numbers the 
strike means a diminished output of about seventy millions 
of tons per annum, or nearly 0°4 of the whole. This is suffi- 
ciently alarming ; but it must not be forgotten that the pits, 
instead of standing for twelve months, have only stood for 
two months, in fact many of them for a shorter period, 
and they have not at any time all been closed. If, then, 
the pits resumed work to-morrow, the loss would be repre- 
sented at the outset by about one-sixth of 71,000,000, or 
11,830,000 tons. Deducting this from 181,786,000 tons, 
we have left in round numbers 170,000,000 tons as the 
year’s output. It may be interesting to add, that in 1863 
the total produce of the United Kingdom was only 
86,000,000 tons. Under the circumstances, we think that 
the words ‘coal famine” are entirely out of place. 

Most of the house coal which comes to London has 
hitherto been derived from the Midland Counties—includ- 
ing Derbyshire, Nottinghamshire, Leicestershire, and 
Warwickshire—and from Yorkshire. Thus it will be 
seen the districts from which the London coal mer- 
chants have hitherto drawn their supplies have been un- 
available. It does not appear, however, that they have 
until recently made any united effort to obtain coal 
elsewhere. They have mainly contented themselves 
with disposing of their stocks, which were by no 
means inconsiderable, at an enormously increased price. 
Inasmuch, however, as many pits have been opened, 
and the influx of sea-borne coal is becoming very 
great, prices are falling. In Scotland there are now at 
work thirty-nine fewer blast furnaces than were running 
in September, 1892. They have been put out because, 
cheap as coal has been, it was still too dear to allow iron 
to be made and sold at a profit. Each of these furnaces 
consumed about 70 tons of coal per day, or, say, 2700 
tons per day for the whole thirty-nine, or 16,300 tons per 
week; and this represents at present about the Scotch 
shipments to England. In various districts reductions in 
manufacturing requirements have liberated large quanti- 
ties of coal for house-fire purposes—not, it is true, such 
coal as the householder would willingly select, but fuel 
quite good enough to make the words “ coal famine” a 
ridiculous exaggeration. On Wednesday there were 
actually no purchasers on the London coal exchange, 
more sea-borne coal being available than wanted, and 
a great fall in price imminent. 

The most important fact connected with the coal 
strike is the action taken by the Mayors of Leeds, 
Sheffield, Bradford, Nottingham, Derby, and Barnsley. 
These gentlemen have put into shape certain proposals, 
the acceptance of which by the men and the masters 
would put an end to the strike. These proposals may be 
thus stated:—(1) Seeing that the price of coal will not at 
once recede—except in cases where contracts are pending 
—to the prices prevailing prior to the strike, the miners 
be allowed to commence work at the old rate of wages, 
and that the miners submit to a reduction of 10 out of 
the 40 per cent. advanced since 1888, six weeks after the 
pits are open and free for work, say, on and after 
Monday, December 4th, 1893. (2) That all men be 
allowed to return, where possible, and as far as prac- 
ticable, to their former places. (3) That the repre- 
sentatives of the Miners’ Federation be requested to 
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ballot the men—with the least possible delay-—upon the 


proposed suggestions. (4) That the Coalowners’ Federa- 
tion be requested to issue at the earliest possible moment 
pit-head and other notices that pits will be opened on 
the suggested terms. (5) That representatives of the 
Miners’ and Coalowners’ Federations should meet at an 
early date to formulate a scheme for the establishment 
of the tribunal of conciliation, with a view of dealing with 
the question of wages. (6) That as soon as it is decided 
to open the pits for the resumption of work the coal- 
owners be requested, in consideration of the severe 
distress now prevailing in the mining districts, to make 
advances to the men, such advances to be repaid by 
weekly instalments. It now remains to be seen what 
course the colliers will take. The result of the ballot 
cannot be known for a few days, but many of the coal- 
owners, especially in the Nottingham district, are open- 
ing their pits at the old rates. Injudicious friends of the 
men claim this as a victory, forgetting altogether that it 
is the result of inexorable law. The masters are quite 
content to pay the old wages, because the price of coal 
has gone up; but the price has been forced up at the cost 
of the men, who have certainly expended at least one 
million sterling in doing the work in the form of unearned 
wages, to say nothing of the union funds, and the bodily 
sufferings incurred by women and children. Another 
victory like this, and the miners would be undone. 

The proposals of the mayors are simply the embodiment 
of that policy of opportunism which we have justadvocated. 
Nothing else is, we think, possible unless an entirely new 
departure, as far as the Midlands is concerned, is made 
and the sliding scale adopted. It is out of the question 
that any agreement, having for its object the fixing of a 


rate of wages, can be permanent. It may endure a month | 


—or even a year—but the end is certain to be the same. 
There will be of necessity a demand for a rise or fall, as 
the case may be. The only agreement which possesses 
the element of permanence is one which deals not with 
wages, but with the system by which wages are to be 
adjusted. In short, the sliding scaale ought to be com- 
petent to do as much for the good of England as it has 
done for that of Wales; and, if it should turn out that the 
present strike has taught both masters and men that in 
the sliding scalé lies the only way in which permanently 
satisfactory relations can be established between wages 
and market prices, it will not have proved itself an 
unmixed evil after all. 


RAILWAY 


Ture General Report of the Board of Trade upon the 
accidents that have occurred during the past year on the 
railways of the United Kingdom was issued a few days 
ago, signed by Sir Courtenay Boyle. The passengers 
killed by train accidents were twenty-one. This is con- 
siderably in excess of the number so killed in the previous 
year, the fatalities of this nature being then only five. 
The average of the eighteen years 1874-91 is twenty-nine, 
but that is inclusive of three disastrous years. If we 
exclude the seventy-three killed in the Tay Bridge 
catastrophe, and the eighty in the Armagh collision, the 
average falls to little more than twenty. In 1874 there 
were sixteen passengers killed near Manuel and Bowness 
Junction, and twenty-six at Thorpe, near Norwich; 
while thirty-four perished in the terrible breakdown 
at Shipton, on the Great Western line. Thus three 
accidents caused the sacrifice of seventy-six lives. Some- 
thing of the same kind presents itself in respect to 1892, 
nineteen passengers out of the twenty-one being killed in 
three collisions; namely, at Bishopsgate, Esholt, and 
Thirsk, the last-named being accountable for nine fatalities. 
On the whole, 1892 may be taken as an average year with 
respect to passenger deaths due to train accidents. The 
employés killed by such accidents were nine, compared 
with twelve in the previous year. The passengers killed 
were at the rate of one in more than 41 millions carried. 
The best ratio on the list was in 1891, when more than 
169 millions were carried for one death. The cir- 
cumstance that only five passengers were killed by train 
accidents in that year tells a marvellous tale of railway 
improvement, not to be lost sight of because of the 
eighty who were killed two years before in the Armagh 
collision, an incident altogether abnormal in its 
character. At the same time we are obliged to admit the 
extraordinary nature of the record in 1879, when the 
deaths of the kind to which we are referring would only 
have been two, but for the fury of the gale which ruined 
the Tay Bridge. That railways are being worked with 


ACCIDENTS. 


increasing safety to those who travel on them is proved | 


by another result. The fairest test of all is, perhaps, to 
be found in the number of train accidents, comprehending 
such as call for official inquiry. 


was last year, when they were forty-eight, while the 


average for the seventeen years 1875-91 was fully ninety- 


six. In 1875 these accidents amounted to 161, being more 
than three times the number occurring last year. 
In the seven years following 1875, they were 


always more than 100, whereas since 1884 they have 
never quite reached 70. Contrasting these figures with 
the enormous growth of the traffic since 1875, the 
passengers for the year being increased by 357 millions, 
and the lines lengthened by more than 3600 miles, it 
must be admitted that those who have the management 
of our railways are performing their difficult task with 
eminent success. The ordinary vehicular traffic of town 
and country is vastly more fatal to human life than the 
accidents which befall the millions of passengers travelling 
on the railways of the United Kingdom. 

Accidents from causes other than those which were 
directly connected with casualties befalling the trains 
account for the death of 108 passengers, being a moderate 
increase over the previous year. If we include these 
fatalities, the passengers killed become 1 in 6,700,000. 
This may be said to represent the maximum risk, covering 
even the peril arising from heedlessness and misconduct. 
No mode of travel can compare with this, not even, we 
imagine, Such an ordinary kind of locomotion as walking 
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years since 1874, the smallest number of such accidents | 
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through the metropolitan thoroughfares. The deaths 
from horses and vehicles in the streets of London last year 
were 269. Here we find no improvement, for after making 
due allowance for the increase of population, the deaths 
are stated by the Registrar-General to be practically 
equal to the average of the previous ten years. It is the 
misfortune of railways to have a very large fringe of 
fatalities. Accidents of various kinds, to many of which 
some degree of carelessness may have contributed, caused 
the death last year of 525 servants of the companies. 
Happily, this is rather less than the number in 1891, but 
it is still lamentably large. On the whole, there is a 
reduction in the loss of life, but there are great fluctua- 
tions from year to year. In 1888 there were only 389 ser- 
| vants killed by other than train accidents, whereas in 1875 
| the number was 744. So far as can be ascertained, the 
| killed in 1875 were 1 in 334 of the total employed, includ- 
| ing train and other accidents, whereas last year the propor- 
| tion was 1lin714. In proportion to the numbers employed, 
| shunters suffer most, the killed being 1 in 164. Brakes- 
,men and goods guards come next, the killed being 1 in 
| 223. The fatalities from shunting operations, including 

the coupling and uncoupling of vehicles, show a tendency 
| to increase, though occasionally a year presents itself in 
| which the deaths are far below the average. In addition 
|to the fatalities among the servants of the companies, 
there are those of a miscellaneous class, amounting last 
| year to 467, including 258 trespassers. 

The circumstances contributing to railway accidents 
are various, and generally each accident has more than 
one cause at work in its production. The main cause in 
each year is stated to be “negligence, want of care, or 
mistakes of officers or servants.” Insufticient or inade- 
quately enforced regulations come next. Excessive speed 
is somewhat conspicuous, as also ‘insufficient establish- 
ment, long hours, or inexperienced servants.” In accord- 
ance with the reduced number of accidents, there has been 
a considerable drop in the contributory circumstances 
since 1882, the number at that date being 210, and now 
only ninety-three. The item of negligence and mistakes is 
largely reduced, and is smaller this year than at any pre- 
vious date. Defective regulations show an increase; but 
there is a great improvement with regard to brake power, 
as also in the arrangement of signals and points. Con- 
nected with long hours and inexperienced servants we 
find a higher figure than usual. Of the forty-eight train 
accidents, nearly a third were due to collisions within fixed 
signals at stations or sidings; but these instances were 
decidedly below the average, the precise number being 
fifteen. Ten accidents arose from trains entering stations 
at too great a speed. There were no collisions between 
engines or trains meeting in opposite directions, no acci- 
dents upon inclines, or from trainson fire. Collisions at level 
crossings of two railways have been unknown for many 
years, and collisions at junctions are much fewer than 
they were down to 1886, but were fatal last year to six 
passengers, of whom five were killed at Esholt. Under the 
head of collisions due to engines and trains following one 
another on the same line of rails, we find the Manor 
House disaster, near Thirsk, with nine passengers killed. 
The Bishopsgate collision, with five passengers killed, 
comes under the class of collisions within fixed signals. 

Of the forty-eight investigated train accidents, six 
occurred on the Great Eastern Railway, six on the 
Midland, five on the North-Eastern, and four each on the 
Great Western and the South-Eastern, with lesser 
numbers elsewhere. Attention is called to the cireum- 
stance that accidents taking place upon any railway may 
occur to trains belonging to other companies, and may 
not be caused by any fault of the company owning the 
line. In the general remarks which conclude the report, 
it is stated that the Board of Trade continue to urge 
upon the railway companies that the use of continuous 
| brakes on trains when entering terminal stations should 
be forbidden, except in cases of emergency. Two serious 
| collisions having occurred where trains have been allowed 
| to approach simultaneously upon converging lines, the 
Board of Trade have communicated with the associated 
| railway companies as to their mode of working at junc- 
| tions, and as to securing a more uniform system of 
| signalling trains. The report says there is reason to hope 
| that alterations may be introduced to prevent the 
| recurrence of accidents arising from the cause in ques- 
| tion. The collision at Derby between a North-Western 
{and a Midland train was of this class, and was con- 
sidered by the inspecting officer as due in a great 
|measure to a faulty mode of working. In the case of 
the Esholt collision, attention was called to the danger 
| of allowing trains to approach junctions simultaneously 
|under the ‘section clear, but junction blocked ” signal. 
A similar objection applied to the Derby collision. There 
were two instances last year in which the communication 
| cord on passenger trains failed to act. We apprehend 
there would be more failures of this kind if the cord were 
more frequently pulled. One of these two failures was 
due to the circumstance that the train was travelling 
round a curve, and the cord, being on the inner side, 
slackened to such a degree “as to render it, at the 
moment, useless.” The moment might happen to be an 
awkward one. But in all its leading features the report 
for 1892 is one which bears witness to the care and skill 
with which the railway companies discharge their duty 
to the public. 
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NORTH-WESTERN IRON AND THE STRIKE. 

Tue influence of the recent strike in the coal trade of 
Cumberland still seems to be felt in the iron trade of the 
| North-west. There are in that district, from Maryport to 
| Carnforth, about seventy-five blast furnaces, and of these 
| considerably less than half are in blast. There are many 
sets of furnaces that are out of blast because the high price 
| to which coal has been temporarily forced, and the low price 
| of pig iron, make it unprofitable to work them. Other 
| furnaces are idle because of the diminished demand for 

finished iron and steel, and one or two works are idle because 
of the difficulty they had in securing coal at the time of the 

partial and ineffective strike in Cumberland. The stocks of 
| pig iron in the warrant stores in Cumberland are not large— 


‘about 70,000 tons—but it is to be observed that these stock 
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returns do not include the pigs that the makers them. 
selves have at their works, At the present time, the 
tendency of the stocks is rather to decrease, because 
the production of pig iron in Scotland has been greatly 
reduced, and with 2 low production in- Cumberland, the 
additional drain on the stores has caused the quantity to be 
diminished a little. This is one of the most promising of the 
features in the Cumberland iron trade, because it will enter 
on the winter with a limited stock, and thus, when the ques. 
tion of production has been adjusted, it will be able to stock, 
if need, so as to allow its output to remain at its present 
height, It is a remarkable fact that the great source of ouy 
supply of hematite iron from British ores feels so greatly the 
dulness that so many of its furnaces are idle, but a large part 
of its production of hematite is used in the production of 
Bessemer rails, and the commercial crises abroad, and the 
consequent contraction of credit, have together acted to 
limit the demand for steel rails, and thus the forges of the 
North-west have been affected.to a considerable extent, 
The prices of Bessemer rails have been forced down to a 
point lower than has been hitherto known in the iron 
trade; and that low price has also made needful a very 
decided reduction in the cost of the production of rails. In 
part this was attained, but in the cost of the coke used in 
smelting the ores, and in the cost of some of the coals that 
are brought from Yorkshire into the North-western district, 
there has been only a partial reduction. Meantime it is to 
be observed that the process of recuperation is going on in 
some of the countries that have been in recent years amongst 
the largest buyers of steel rails from us, so that there is some 
hope in this direction. But we have lost a large part of the 
coutinental market, through Protection, through the lower 
rate of wages in some manufacturing countries there, and 
through the strikes at home that have disturbed and deranged 
the home manufacturing trade, and wasted a large part 
of our wealth; and the duty of districts, such as the 
North-west, is to endeavour to find fresh markets for thei) 
produce, and fresh outlets for their crude iron, in the shape 
of some of the smaller manufactures, which could be intro- 
duced into a district that has cheap iron and fuel near it. 
It is in the building up of some of these industries that the 
hope of the North-west will mainly be for the future. 


TIN-PLATE IN THE UNITED STATES. 

Tue latest statistics available as to the progress of the 
tin-plate making industry in the United States shows that 
the product has not as yet exceeded five-eighths of the one- 
third requirement of the law. This, it will be remembered, 
provides that ‘‘ during any one year of the term of five years, 
the domestic production of tin-plate must equal one-third of 
the importations during any one of such years, otherwise the 
duty on tin-plate will be abolished.” The above-mentioned 
proportion of the requisite one-third is deducible from figures 
just issued under the new American regulation, which has 
decided that the term tin-plates must not be applied to black 
sheets made in England and merely dip in America. 
The result of the decision was awaited with interest on this 
side, and Colonel Ayres’ statistics thus amended show a very 
different state of things from that which was presented when 
American-dipped English plates were classed as full-blown 
tin-plates of transatlantic make. The new figures show 
the total consumption of tin-plates and terne plated in 
America during the fiscal year ended June 30th, to have 
been 720,000,000 lb., of which only 15 per cent. were manu- 
factured in the States. The block-steel and iron plate turned 
out was 63,581,541 1b., while tin and terne plate manufactured 
is put at 99,819,202 lb. The American sheet iron and stee| 
made into tin or terned plates was only 8,802,681 Ib.; whilst 
the quantity of Welsh tin-plates imported into the States 
ready for immediate consumption was 611,949,980 lb. Of 
this, the quantity on which duty was paid, and which was 
used for the manufacturing articles exported with benefit of 
drawback, was 128,863,227 lb. It is true that the American 
production shows an improvement of 86,000,000 Ib. on the 
previous twelve months, but it is quite clear that they are 
not advancing at anything like the rate that had been 
boasted of. Upon this fact, no less than upon the increas- 
ingly bright prospects of the McKinley tariff repeal or 
modification, Welsh tin-plate manufacturers may be con- 
gratulated. 

THE BOARD OF TRADE RETURNS. 

Tue trade and navigation returns for September, 1893, 
have just been issued. Our exports to foreign countries 
during the month have amounted to a value of £18,434,129, 
against £19,104,859. In only three sections is an increase 
reported. These are articles of food and drink, machinery 
and mill work, and parcel post. For the nine months the 
exports reached a value of £165,393,121, as compared with 
£170,480,788. There is thus a decrease on the month of 
£670,730, and on the nine months of £5,087,167. The 
heaviest drop has been in yarns and textile fabrics, which 
have decreased by £2,342,352. Raw materials have declined 
by £1,749,246 ; metals and articles manufactured therefrom 
by £913,272; apparel and articles of personal use by 
£768,920; machinery and mill work by £204,809; and living 
animals by £32,168. Increases are shown to the amount of 
£123,026 in articles of food and drink, £372,952 in chemicals, 
£396,867 in articles manufactured or partly manufactured, 
and £30,755 in parcel post. The returns of coal bring out 
more clearly the effect of the strike upon our foreign trade 
in fuel, the value sent last month to other countries having 
been £1,164,608, against £1,447,249. The latter figures were 
a decrease of nearly £250,000 upon those for September, 1891. 
The chief decreases were to Russia, Sweden and Norway, 
Denmark, Germany, Holland, France, Turkey, and British 
East Indies. The increasing markets were Spain and 
Canaries, Egypt, Gibraltar, and Malta. For thenine months 
of the year the value was £10,561,930, against £12,967,549, 
and £14,497,155 for the corresponding periods of 1892-91. 
It is interesting to note that France, Italy, and Germany are 
our most important foreign customers for coal and fuel. The 
total imports for the month amounted to £297,180,803, 
against £318,474,518. There is a decrease for the nine months 
of £15,293,715 and for September of £107,369. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS,—The sixteenth voluntary pass examination of candi- 
dates for the offices of Municipal Engineer and Local Board 
Surveyor, carried out by this Association, was held at the St. 
George’s Hall, Liverpool, on Friday and Saturday, the 6th and 
7th October. Seventeen candidates were entered for the examina- 


tion. The examiners were:—Municipal Engineering, T. De ( 
Meade, M. Inst. C E.; Building Construction, H. Percy Boulnois, 
M. Inst. C.E.; Sanitary Science, A. M. Fowler, M. Inst. C.E.; 
Public Health Law, J. Lobley, M. Inst. C.E. Mr, Lobley acted as 
Superintending Examiner, 
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S.8S. LUCANIA.—ANCHOR WINDLASS 


MESSRS. NAPIER BROTHERS, GLASGOW, ENGINEERS 
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THE FIRST ATLANTIC SCREW STEAMSHIP. 





As the “ Atlantic Ferry,” one of the great water high- 
ways of the world, is from special causes in this year of 
grace one thousand eight hundred and ninety-three, 
attracting a large share of the travelling public’s atten- 
tion, the time seems fitting at which to put before our 
readers some facts in connection with the “ opening ” of 
that ferry to steam traffic, and to show how our pre- 
decessors in the shipbuilding and engineering arts, over- 
came the want of previous example in the construction 
of the first—from a practical point of view—successful 
Atlantic screw steamship, the—at this distant date— 
ancestor of the Lucania. 

Tracing effects to their causes, the construction and 
completion of the railway between London and Bristol, 
now known as the Great Western, was the proximate 
cause of an idea then entertained by a few of its pro- 
prietors and directors, that a direct line of communica- 
tion by means of steamships between New York, as the 
focal point of the New World, and the City of Bristol, 
might be established with advantage. Acting upon this 
idea, and in contempt of the confident assertions of 
philosophers made at a meeting of the British Associa- 
tion held in Bristol in 1836, to the effect that “‘one might 
as well think of making a voyage to the moon, as to think 
of getting to New York by steamship,” this handful of 
pioneers—who formed themselves into what was subse- 
quently known as the “Great Western Steamship Com- 
pany ’’—aided by the advice of Mr. Brunel a noted engi- 
neer even in that day, commissioned Mr. Paterson, a well- 
known shipbuilder 9f Bristol, to build for them the 
wooden paddle-wheel steamship the Great Western. 
On her completion, her engines having been built and 
fitted to her—for which latter purpose she was towed 
round to the Thames—by the now noted firm of Maudslay, 
Sons, and Field, of Lambeth, she, on the 8th of April, 
1838, left Bristol for New York, where she arrived on the 
23rd of the month. Although the Sirius, a smaller vessel 
than the Great Western, built by Messrs. Menzies, of 
Leith, and engined by Messrs. Wingate. of Glasgow, 
which left Cork four days before the Great Western left 
Bristol, succeeded in reaching New York by steam some 
two hours before her, we think it may fairly be claimed 
for the Great Western, that to her belongsthe real honour 
of opening to commercial and passenger traffic the great 
Atlantic ferry of to-day, she having continued on the 
line successfully for some years, while the Sirius was 
withdrawn after a second voyage. The old seaport city 
of Bristol may therefore claim to have pioneered the 
magnificent line of steamships now daily coursing across 
the Atlantic, and known appropriately by the name of 
‘* sreyhounds.” 

The purpose of our article is not, however, to discuss 
the question of priority of claim to the opening of the 
Atlantic ferry, but rather to draw a comparison between 
two vessels, the Alpha and Omega, of Atlantic passenger 
steamships—viz., the Great Britain and the Lucania 
—wherein propulsion by means of the screw is adopted. 
To do this fairly we must show the raison d’étre of the 
tirst-named vessel. 

No sooner had the Great Western, in spite of predic- 
tions to the contrary, performed the voyage to New York 
and back with the greatest ease, than her owners found 
that steamships of larger dimensions would offer better 
chances of remuneration. It was thereupon decided to 
build a second vessel of much larger proportions; and 
guided as before by the advice of Mr. Brunel, as to the difti- 


culty of making wooden steam vessels of considerable size 
of sufficient strength to withstand the heavy strains 
to which large ships are subjected in such seas as are 
met with in the Atlantic, it was determined after com- 
parison and examination of several smaller ships of 
the kind, that this new vessel should be built of 


iron. As no example, however, of an iron ship of 
sufficient size existed on which to base any calculation 
of the thickness of iron to be employed in her construc- 
tion, or the proper disposition of the material in order to 
obtain the greatest relative degree of strength, it became 
necessary to organise an establishment for building iron 
ships before the keel of the new ship could be laid. As 
no contractor could be found willing to undertake the 
construction of the proposed vessel, or to supply the 
necessary propelling machinery, it was finally decided by 
the Great Western Steamship Company to construct 
both ship and machinery itself. The keel of the Great 
Britain was accordingly laid in July, 1839, in a dock 
excavation adjoining Cumberland Basin, Bristol, the 
entrance to which was closed during her construction by 
a large caisson, and she was so far advanced towards 
completion as to be launched, or rather floated, in the 
presence of his Royal Highness Prince Albert, on the 
19th July, 1843. 

At an early stage in the construction of the Great 
Britain, the Archimedes, a small steamer fitted with Mr. 
Smith’s archimedean screw propeller, visited Bristol, and 
made an excursion to the Holmes. A Mr. Guppy, to 
whom the superintendence of the building of the Great 
Britain had been entrusted, was among the excursionists, 
and noting the good performance of the new kind of 
propeller, was induced to ask permission to proceed in 
the vessel to Liverpool. The result of his trip was the 

| suspension of operations on that part of the Great 
Britain likely to be affected by a change in the proposed 
method of propulsion—the vessel when laid down being 
intended for paddle-wheels—until time had been taken to 
investigate the subject. The eventual report of Mr. 
Brunel was so favourable, that it was resolved to adopt 
the screw as a propeller in the new ship, and until it 
became necessary to decide upon the exact form the one 
to be fitted to her should take, all possible experiments 
were made to arrive at the best shape and pitch of the 
blades; the Archimedes being lent to the Great Western 
Steamship Company for the purpose of trying the per- 
formances of several forms of the propeller. 

Having shown why the new ship had become a 
necessity, the reasons for adopting the kind of material 
she was built of, and the proposed method of her pro- 
pulsion, it will be interesting to show by explanation, 
and the assistance of the engravings we give, how this 
undoubtedly wonderful ship was constructed, and the 
kind of propelling machinery with which she was fitted. 

The following were the principal dimensions of the 
Great Britain :—Length over all, 322ft.; between per- 
pendiculars, 289ft.; extreme breadth, 50ft. 6in.; depth, 
32ft. Gin. ; displacement at a load draught of 18ft., 3618 
tons. Her keel was made of flat plates, as shown in 
Fig. 6, jin. thick, and 20in. wide, welded into lengths of 
50ft. to 60ft., scarf-jointed, and the joints riveted all 
over, the forward and after end pieces being lin. thick. 
The stem was an iron forging 12in. deep and 5in. thick 
at the fore foot, diminishing gradually to l4in. at the 
upper deck ; the stern or screw frame being also an iron 
forging, shaped as shown in Fig. 9. The frames or ribs 
were angle iron bars, 6in. x 3in. x jin. thick, spaced 
18in. apart amidships, but increasing to 24in. at the ends, 


where Gin. ?kin. and din. x din. angle bars we:e 
used. The outside plating plates were 6ft. to 6ft. bin. 
long, 5{t. wide, and }iin. thick, for the garboard ani 
three adjoining strakes, and above these up to the load 
line the plating was jin. thick amidships, tapering to jin 
at the ends, to lighten them. As shown in the several! 
cross sections, the vessel had no outside keel proper, but 
was fitted with two bilge keels—one on each side—110/t 
long, disposed about midway in her length, their unde: 
edges being made level with the middle line keel plate. 
The arrangement of the outside plating was what 
known as “clinker built,” or with the longitudinal seams, 
lap-jointed, in preference to being ‘ carvel built,” or flus! 
jointed, as was first adopted in iron shipbuilding; expeii 
ment having proved that of the two methods the lapped 
joint was much the stronger. All the seams or joints ot 
the outside plating throughout the ship were doublk 
riveted, as shown in Figs. 6, 7, and 8, taper liners bein 
fitted on every frame between it and the outside plate, to 
insure a firm connection between them when riveted up. 
The butt joints of the plates, which were arranged to 
come between two frames, were covered inside the ship 
with tee-shaped butt straps of plate iron, double riveted 
throughout, the rivet heads outside being flush with the 
plating. 

Internally the ship was divided into compartments b 
five water-tight iron bulkheads; the first, commencing 
from forward, separating the forecastle and fore peak from 
the fore cabin and hold, was made specially strong; the 
second divided the fore cabin from the engine-room above, 
and the fore hold from the fore stokehold below; the 
third was the after engine-room bulkhead, through which 
the thrust shaft passed into the tunnel. These three 
bulkheads were carried up from the ship's bottom to the 
under side of the upper deck. Beyond the after engine 
room bulkhead were two others, one separating the after 
athwartship coal bunker from the after cargo hold, and 
another at the stern, at the end of the screw shaft tunne). 
these latter two being carried up to the under side of the 
saloon deck only. 

The deck beams were made of angle bar iron 6in. » 
3iin. x hin. thick, with their ends bent down and riveted 
to the ship's frames on either side. Upon them stringe: 
plates 83ft. wide were riveted, and formed a horizontal 
tie at each deck; angle iron struts being fitted as shown 
at each end of every deck beam and riveted to it. The 
upper and lower cargo decks were of plate iron, as 
shown in Figs. 6, 7, 8, the latter being carried on plate 
iron sleepers on edge running fore and aft through 
the hold on the top of the ship’s frames, stiffened 
and kept in position by angle iron bracketing rivetted to 
frames and sleepers as shown. Wooden pillars © 
stanchions, having their lower ends secured to the lowcr 
cargo deck, as shown in Figs. 6 and 8, gave support to 
the upper cargo deck beams, whose ends were secured to 
the ship's sides in the manner shown in Fig. 7, where 
struts and a fore-and-aft tie plate running the whole 
length of the deck gave support and stiffness to it. 

As seen in Fig. 1, which gives a view of the ship undcr 
full sail, the vessel’s spar or upper deck was flush from 
end to end, there being no deck erections beyond tle 
ordinary companion hatches over saloon, cabin, and 
engine-room stairways; stanchions, surmounted by hanc- 
railing and interwoven with netting running right round 
the ship, doing duty as bulwarks. The upper deck was 


|of red pine laid lengthwise, the deck stringers being: 


of plate iron 3ft. wide and }in. thick, on the top of 
which a tie of Baltic pine timber running the whol« 
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ler 
and bolted to the tops of the frames and to the stringer 


plates on each side of the ship. The outside plating at 
this level was }in. thick, strengthened by a moulding 


strap 6in. by lin., and by additional straps Tin. by lin. | 


welded in lengths of 60ft., rivetted to the inside top edge 
of the upper strake plate. The main deck was of pine, 


Secticr 2t After end of Borlers 


Chimney Waste 
Steam 
Pipe 


8Feet 


ith of the ship was laid, scarfed together in lengths 


valve fitted on the side of the main slide valve jacket. 
|The general arrangement of the engines is shown in 


| Figs. 2, 3, 4 of our engravings, in which it will be seen | 


that they were placed with their cylinders inclined to each 
other, on the forward and after sides of two massive 
athwartships frames, which carried the main crank shaft. 
The connecting-rods were applied in pairs to crank pins at 
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Fig 
din. thick, and being level with the deep load line, where 
transverse stiffness was more important than longitudinal | 
strength, the deck planks were laid athwartships, and 
their extremities bolted to two side stringers of Baltic 
timber, and iron stringer plates 3ft. wide by jin. thick. 
On this deck were the promenade saloons, the after one, | 
or first-class, being 110ft. long and 22ft. wide, and the | 
forward one, or second-class, 67ft. long and 21ft. 9in. 
wide. On the deck below this were the dining saloons; | 
the grand saloon being 98ft. 6in. long and 8Oft. wide, and | 
the forward, or second-class saloon, 61ft. long and 21ft. | 
Yin. wide. These saloons were all #ft. 3in. in height and | 
surrounded with sleeping, or state rooms, of which there | 
were twenty-six, with one bed each, and 113 with two 
beds, giving 252 berths. The fourth, or lower deck of all, 


Fig. 6 
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Was appropriated to cargo, of which the ship could carry 
1200 tons measurement, besides 1000 tons of coal. ‘Ihe 
middle part of the vessel, or a space of 80ft. in length, | 
between the forward boiler-room bulkhead and the after | 
engine-room bulkhead, was occupied by the engines and | 
boilers, the space on either side of the ship below the | 
upper deck in this length being appropriated to the 
engineers’ and stokers’ mess rooms and berths, the coal 
eing carried in the upper and lower side bunkers, as 
shown in Figs. 3, 4, and 5. | 
_The propelling machinery of the Great Britain con- 
sisted of a pair of direct-acting engines, each having two 
cylinders 88in. diameter, with a piston stroke of 6ft. 
Steam was distributed to each of the cylinders by a 
piston valve 20in. diameter actuated by a single excentric, 
the steam being cut off from it by means of an expansion 


| the main bearings cool. 


~5 


either end of the main crank shaft, and the same crank 
pin carried the connecting-rod of an air pump of 45$in. 
diameter, of the same stroke as the steam pistons; the 
air pump having its seating on the top of a wrought iron 
condenser, fitted amidships between the cylinders as 
shown. <A peculiarity in the working of the feed and 


Fig. 7 







Upper Cargo Deck— Forward 
Showing mode of Fixing to sides of Vessel 








bilge pumps, was in their being actuated by the lever of 
a parallel motion fitted to the air pumps, to insure their 
correct action. 

The main crank shaft was of wrought iron, 17ft. long. 


Fig. 8 
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its diameter at the middle part being 28in., and at the 
bearings, which were 30in. long, 24in. Through this shaft, 
its cranks, and crank pins, a hole was bored through which 
a stream. of cold water was constantly injected to keep 
Upon this main shaft was keyed 





a toothed drum—shown in Figs. 2, 3—18ft. 3in. diameter 
at the pitch line, and 88in. wide, around which, and a 
lesser drum 6ft. diameter, keyed on a shaft immediately 
below it, four sets of pitch chains worked, the motion of 
which was remarkably smooth and noiseless, accounted 
for by the fact that what served the purpose of teeth in 
both drums, were bars of teak wood in the larger, and 
lignum vite in the smaller, let into recesses formed in 
the rims of the former and the boss of the latter. Each 
set of pitch chains consisted of two links and three links 
alternately ; the sectional area of the four chains being 
twenty-four square inches. The links were first forged, 
then heated to redness, and each stretched }in.; when 
cool they were bored, planed, and case-hardened. The 
engines being intended to be driven at a maximum of 
eighteen revolutions per minute, the drums were speeded 
to give nearly three revolutions of the screw shaft to one 
of the engine shaft. 

Engineering opinion as to the proposed application of 
pitch chains for the transmission of the power of the 
engines to the propeller shaft was, at the time of the con- 
struction of the Great Britain, somewhat divided, there 
being no previous experience in that direction, but the 
results of their working on the preliminary trials and 
subsequent voyages of the ship amply proved their 
adaptability to the purpose, there being but one link of 
the number employed that ever showed signs of distress 
through strain. The chains were found to work best 
with a slight amount of slack, and as both ends of each 
link composing them had V-shaped projections or teeth, 
they fell into their places on the surface of the drum 
without shock or jar. Spare links and link-pins formed 
part of the spare gear carried, and the replacing of a new 
link or pin was easily effected with grab stretching screws. 

The shafting between the engines and the propeller 
was in three lengths. That nearest the engines, on which 
the small drum was fixed, was 28ft. din. long, and 16in. 
diameter in the journals, forged solid; the second length 
of shaft, which was hollow, was 61ft. 8in. long, and 30in. 
diameter, made of two thicknesses of jin. plates bent and 
riveted together with 1jin. diameter countersunk rivets ; 
the third length of shaft was solid, 25ft. 6in. long, and 
18in. diameter at its largest part. This shaft had no 
bearing in the sternpost proper, but was carried by a 
bearing bolted to the sternpost, its diameter at this bear- 
ing being 15in.; water being kept out of the ship by 
leather packing in the sternpost, kept in place by a gland. 
The thrust or effort of the propeller was received by a 
steel disc or plate 2ft. diameter, against which a gun- 
metal dise of similar diameter pinned to a collar on the 
shaft’s forward end, pressed, a stream of water admitted 
to a recess in the centre of these discs giving satisfactory 
lubrication. The thrust-block, or bearing, carrying the 
forward end of the smaller drum shaft, was firmly 
attached to the engine framing, the pressure on it being 
taken up by wrought iron trussing built into the body of 
the ship. 

The screw propeller Fig. 10, fitted to the Great Britain 
was of wrought iron, with six arms, upon the extremities cf 
which were riveted palms of plate iron 4ft. 3in. long on 
their outer edges, and 2ft. 10in. deep, with a thickness 
of fin. Its diameter was 15ft. 6in. and the pitch 25it. 
The area of all the palms was 56} square feet; the pro- 
jected area 47°4 square feet, and the part of the arms 
within the inner edges of the palms 26°88 square feet. 
To reduce the frictional resistance of the blades in their 
passage through the water, their working or driving faces 
were planed, painted, and varnished. 

The rudder fitted to the vessel was on the balanced 
principle, its shape being that shown in Fig. 9. It was 
made of wrought iron plates riveted to an iron frame of 
the required form, provision being made in this frame for 
the rudder post, around which the rudder “turned, the 
post being made of the form shown, its lower end or heel 
being carried by a prolongation of the vessel's keel plate, 
stiffened by angle bars riveted to it on its under side as 
shown. 

In the absence of a precedent in the design of such 
powerful engines as were required for the propulsion of 
the Great Britain, it is noteworthy, that even in those 
comparatively early days of ocean steamship construc- 
tion, the requirements for a due provision of structural 
strength in the machinery compartment of the vessel 
were not overlooked. On a critical examination of our 
engravings—Figs. 3 to 8—it is observable how well the 
disposition of the material entering into the construction 
in this compartment was effected. The machinery being 
of special design, the stresses induced by its action when 
in motion, had to be provided for by a structural arrange- 
ment of material differing entirely from that applicable 
in a paddle-wheel steamship. Here, there were no 
massive bed-plates to which to secure the fixed parts of 
the engines, making them practically self-contained and 
self-supporting; on the contrary, each engine had its 
most important functional parts as it were detached from 
each other, thereby rendering accuracy of working when 
in motion more liable to derangement. 

Apart from the engine cylinders, with their pistons and 
connecting-rods, the most important parts of the pro- 
pelling machinery for which ample support had to be 
provided, were the main engine crank shaft, and its 
attached driving wheel or drum. These being the first 
transmitters of the force due to the action of the steam, 
the shaft carrying this drum was, it will be observed 
Figs. 3 and 4—supported by two massive A-shaped frames, 
made of hard wood and iron plating, built up from the 
bottom of the ship, and firmly secured to the beams at 
each deck level, these beams being further tied together 
in a fore-and-aft direction. The engine cylinders were 
supported, as shown, on seatings of plate iron and angle 
bars riveted to the ship’s frames. The main crank shaft 
of the engine, which weighed in the rough 16 tons, 
revolved in bearings carried by the main frames, as 
shown in section in Fig. 3, the brasses of the bearings 
being so fitted, as toadmit of any cross strain or twist that 
might be brought on the frames by the working of the 
ship’s hull. The construction of the large pitch-chain 
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wheel, it will be noticed, was very similar to that of a 
strongly-built paddle-wheel, arms radiating from a central 
boss being firmly riveted to concentric rings, the outer of 
which carried the hardwood bars or teeth, with which the 
peculiar shaped toothed links of the pitch-chains engaged 
when the wheel was in motion. The weight of the four 
pitch-chains alone was 7 tons, and the continuous pull on 
the main shaft bearing, with the shaft rotating at its 
intended speed of 18 revolutions per minute, was 85 tons. 
To add to the strength of the ship in the space occupied 
by the engines and boilers, each rib or frame was fitted 
with reverse bars, and stiffened with fore-and-aft stringer 
bars riveted to each frame. 

The boilers supplying the engines with steam, consisted 
of one outside shell, 84ft. long, 81ft. wide, and 21ft. high, 
divided internally into three distinct boilers by two 
longitudinal partitions. Each boiler had four furnaces at 
each end, or twenty-four furnaces in all; each furnace 
having its own distinct course of flues, terminating in one 
uptake in the middle. The total grate surface was 
360 square feet; the furnace surface exposed to the direct 
action of the fire was 1248 square feet ; and the flue surface 
consisted of 1608 square feet of upper, 6504 square feet 
of side, and 1740 square feet of bottom surface. Fig. 2 
of our engravings gives a longitudinal section through the 
middle line of the boilers, in which the arrangement of 
the flues, water spaces, &c., is plainly shown; and 
Fig. 5, an end view of the boilers looking forward, shows 
the disposition of the furnaces, and arrangement of the boilec 
mountings, steam pipes, shut-off, and safety valves, &c. Kc. 
Around the base of the uptake was fitted a water-casing or 
jacket as shown, to serve the purpose of a feed-heater, 
into which water was pumped and heated before passing 
into the boilers; the waste gases from the furnaces and 
flues of the boilers being carried off by a funnel 8ft. in 
diameter and 39ft. high. As the boilers weighed when 
empty 200 tons, and held 200 tons of water, and were flat- 
bottomed, provision had to be made against sagging when 
they were full and at work. ‘his was secured by the 
construction of what was in fact an inner bottom to the 
ship, as shown in Figs.2and 5. This bottom was formed 
by plate iron sleepers set on edge and resting on the top 
of the ship’s frames, secured in position by angle irons 
riveted to them and the frames, as shown in the sketches 
Figs. 7 and 8. These sleepers were ten in number, in 
the engine and boiler space, the middle ones extending 
the whole length of the ship—their depth amidships 
being 8ft. 3in.-. diminishing forward and aft as the bottom 
narrowed in. On their tops, and securely connected to 
them by horizontal angle bars, was laid a plate iron plat- 
form which ran under the boilers, supporting them through- 
out their length, and forward and aft forming the lower 
cargo decks in the holds. The boiler-room, which océu- 
pied 50ft. out of the 80ft. of length in the machinery 
compartment, was inclosed on either side by a fore-and- 
aft bulkhead of plate iron carried up from the platform 
just alluded to, to the under side of the upper deck; these 
bulkheads, up to the level of the saloon deck, forming 
the sides of the coal bunkers, which were capable of 
stowing 1000 tons of coal. 

Before passing on to record the trials of this wonderful 
ship, a few words must be said in reference to her rig 
and sail power. The Great Britain, as she is depicted in 
our engraving Fig. 1, which represents her under full sail 
‘eaving the mouth of the Mersey on her first vovage to 
New York, was fitted with six masts, all of which, with 
the exception of the main or square-rigged mast, were 
capable of being lowered into a horizontal position, or 
level with the line of the upper deck. This was effected 
by fitting the lower ends of the five masts—which were 
not carried through the decks to the bottom as in an 
ordinary ship—into tulips made of wrought iron, and 
securing them thereto, by wrought iron bands bolted to 
the heels of the masts. The tulips were formed with 
eye-bolt ends, and fitted into forked sockets (similar to 
such as are used for the feet of sheer-legs), firmly bolted 
to the deck. The main mast, or that shown in Fig. 1 
as square rigged, was a built mast, and was taken through 
the decks, and had its lower end stepped in the ordinary 
way. The standing rigging supporting and staying the 
six masts was of wire rope; the Great Britain being one 
of the first vessels in which this kind of rope was applied 
on alarge scale. Each mast—except the main one, which 
had a square mainsail and topsail—was fitted with a 
Spencer or spanker, and a gaff topsail, the foremast 
having in addition a fore staysail, jib, and top mast stay- 
sail; the spread of canvas in all the sails being upwards 
of 1700 square yards, and which on a memorable occasion, 
which we notice further on, enabled her to make her way 
into port independently of her propelling machinery. 
Although fitted with the ordinary steering gear of that 
day, she quite disproved the opinion held at that time, as 
to the steering qualities of vessels propelled by a screw. 
It had been held that its action caused a steamer to steer 
badly, and required more men at the wheel than in paddle 
ships, and moreover made steering very laborious. The 
Great Britain, however, steered like a boat with one or 
two spokes of her wheel, and came round with the helm 
at 80 deg. in a circle of less than half a mile in diameter. 

Having briefly described the construction of the hull 
and machinery, &c., of this remarkable ship, we must, 
before concluding, put on record particulars of the trials 
made to test her capabilities prior to her taking up her 
station to run between Liverpool and New York, and 
the results attained on her first voyages. 

It has, of course, long since become a matter of history 
that the Great Britain was built in a dock, out of which 
she could not be released until the way was made for her 
by the removal of a portion of the dock entrance, &c. 
The incident was a standing joke against the Bristolian 
shipbuilders for some years, but the actual facts in con- 
nection with it may be told with interest at this distant 
date to a younger generation. They are these :— 

_ When the building of the great ship was commenced 
it was intended, with other improvements, to widen the 
dock entrances of the port and harbour of Bristol, and she 
was consequently designed 5ft. 6in. wider than the exist- 





ing locks. The proposed improvements, however, not 
having been carried out by the time the ship was ready 
for floating, she was detained a prisoner for some months 
until an agreement was come to between the Docks and 
Great Western Steamship Companies, by which, permis- 
sion was accorded the latter to remove as much of the 
masonry, &c. &c., as would allow the ship to pass into the 
outer basin, then to restore it and adopt the same 
course with the obstructions preventing her egress into 
the river Avon. This was finally accomplished, and the 
great ship passed safely through the outer lock into the 
river on the night of Wednesday, the 12th December, 
1844, where she lay until the following morning at 
8.5 am., at which time she started in tow of three 
steam tugs, amid the cheering of thousands of spectators 
who lined the river banks, and continued her progress to 
Kingroad, where she arrived in 2 hours 8 minutes; her 
machinery and the whole of her fittings having been put 
in place while detained in the dock at Bristol; shortly 
after her arrival at Kingroad—her boilers having been 
filled on the way—steam was got up, and at 11.30 a.m. of 
the same day her engines were put slowly in motion— 
six revolutions a minute—when she not only held her 
own against a strong wind and tide, but moved ahead 
about four knots an hour. At noon the revolutions were 
increased to 9}, which gave 6} knots by log; on reaching 
twelve revolutions, at which the engines were kept 
running some time, the speed attained was eight knots. 
Being then near the Holmes, her steering capabilities 
were tested by turning her with the helm hard over, when 
she came round in nine minutes, making a circle of rather 
more than half a mile in diameter. Tried a second time 
with the helm at 30 deg., she came round in six minutes, 
and in a less distance. On the return passage to King- 
road, thirteen revolutions of the engines gave 8} knots in 
speed, and sixteen revolutions — beyond which the 
engines were not driven on this occasion—gave 11 knots ; 
with a strong head wind blowing all the time. On this 
experimental trip, during which six of the boiler fires 
had not been lit, the engines worked with perfect smooth- 
ness, and there was not the slightest vibration felt in any 
part of the vessel, although the propeller was not fully 
lunmersed, her draught at the time being but 12ft. 
forward, and 14ft. 6in. aft, and her immersed midship 
section 480 square feet. When going at her best speed 
there was no perceptible swell under her bows, her stem 
cutting through the water just as a Thames steamer’s 
would do. 

The next trial was made on January 8th, 1845, down 
the Bristol Channel, when the ship ran from Kingroad 
to the Holmes, a distance of nineteen miles, in 1 hour 
9 minutes, with a head wind, and on the 20th of 
the month a further run was made, when a distance 
of 95 knots was covered in 8 hours 34 minutes, 
or an average of 11 knots an hour. The greatest speed of 
engines on this occasion was 182 revolutions per minute, 
the steam being cut off at 18in. of the stroke, when the 
ship attained a speed by log of 122 knots, or fourteen 
miles per hour. 

On the evening of January 28rd, 1845, the Great 
Britain finally left for London, arriving at Blackwall at 
3.45 p.m. on the 26th; she was under way 594 hours, and 
covered in that time a distance of 567 knots, an average 
of 9°6 knots per hour. The engines and screw throughout 
the whole of the passage worked admirably. From the 
Holmes Light to Blackwall the engines made 54,321 
revolutions, and the screw 163,563; the ratio of speed of 
ship to that of screw being ‘887 to 1, or a slip of 12} per 
cent. During the whole of the trials of the ship the 
pressure of steam in the boilers was only 4 1b, per square 
inch. 

The passage round from Bristol to Blackwall was not 
without incident. Shortly after noon on Friday, 24th 
January—the wind in the meantime having risen to a 
gale—the ship when off Lundy Island, while rolling deep, 
but easily, was struck by a heavy sea, which drove in 


three of her port lights and did other damage to her | 
On Sunday the 26th, when above the Nore, | 
she came up with the steamship Waterwitch, which she | 


upper works. 


passed at the rate of three knots an hour, and later in the 
day being in Gravesend reach with the river full of vessels, 
her steering capabilities were severely tested, but so well 
did she respond to the movements of her helm that she 
was steered in and out among them without the least 
mishap. Her run from the Severn to the Thames was in 
no sense a test of her qualities as a ship, for she was not 
in sea-going trim, her decks being cumbered with some 
30 to 40 tons of chain cable and other material, 
and, being short-handed through inefficient stokers, 
what coal she had on board was stowed for greater 
convenience of working in the upper bunkers; thus, with 
no weight in her bottom, the centre of gravity was raised 
so high that the rolling—which on the passage was con- 
siderable, but easy—was not surprising. On the occasion 
of the sea striking her off Lundy, it caused no deviation 
in the uniform motion of her engines; they going on as 
steadily as if in smooth water, and showing no yielding 
in the bearings or framing or any part of the engine-room. 
Duffryn coal was used on the passage; but the stokers 
and some of the engineers being knocked up with sea- 
sickness, the coal was not weighed, and indicator cards 
were not taken. The highest speed attained on the run 
round by the vessel was 11} knots; but a fair average 
speed of 10} knots an hour was maintained all the way 
up Channel after leaving the Lizard, the engines going at 
sixteen revolutions a-minute. 

On her arrival at Blackwall—-where she remained some 
months—the Great Britain, at that time the largest ship 
and greatest wonder in the world, was opened to public 
inspection, her Majesty Queen Victoria, then in the 
bloom of womanhood, being among the first to have a 
thorough look over her; her commander, the late 
Admiral James Hosken, R.N.—then a young lieutenant— 
having had the distinguished honour of conducting her 
Majesty through the ship, her engine and boiler-rooms, 
and to the aftermost end of what was known on board as 
“ Screw Alley,” or the tunnel through which the propeller 


shafting was carried. While being exhibited in the Thames 
this vessel was inspected by thousands of visitors, many 
of whom journeyed for the purpose from the remotest 
parts of the kingdom, and her arrival in the river created 
quite a furore of excitement. After lying at Blackwall 
for about five months, she returned to Liverpool, and six 
months to the day from her leaving Bristol this leviathan 
—as she was then considered—took her departure from 
Liverpool on her first voyage to New York on the 26th 
July, 1845. Her leavetaking was made the occasion of 
great rejoicing, the Mersey and its banks being quite 
en féte, and the expenditure of powder and lung power in 
saluting and cheering her as she passed out to sea was 
something considerable; but taking into account that 
this vessel was the pioneer screw-steamship of the 
Atlantic “ferry” service, this manifestation of the wishes 
and hopes for her success of the good people of Liverpool 
was not without warrant. 

After a passage of nearly fifteen days, which was not 
marked by any special incident worth recording, the 
Great Britain arrived safely at New York, her average 
speed during the run out being nine knots an hour. Her 
arrival in New York harbour was an event, to those who 
witnessed it, never to be forgotten. Every vessel in the 
| port, and point of vantage along the river and quay sides 
| was covered with spectators in the highest state of 
| excitement, and when she was eventually hauled into her 
| berth, it became necessary to use some degree of force 
to prevent her being taken entire possession of by the 
crowds who were anxious to get a first inspection of her. 
On the news of her arrival being known throughout the 
States, many who paid her a visit were known to have 
travelled from as great a distance as four hundred miles 
from New York to see her; an undertaking in those days 
not unattended with risk. 

After remaining on view about a fortnight in New York 
harbour, the homeward passage to Liverpool was success- 
fully accomplished, and it was matter for remark on 
docking the ship for examination, that there was not the 
slightest fouling of the iron plates of her bottom. On 
the 27th September she again left Liverpool for New 
York with 102 passengers and a large cargo on a voyage 
which was full of incidents ; the results of which proved 
conclusively that a three or four-bladed propeller was a 
decided improvement on one of six blades, and that 
without any propeller at all the Great Britain was a 
triumph of naval architecture as a sailing ship; and that 
for safety, speed, and comfort she was in her day unsur- 
passed. 

The incidents of the voyage just mentioned, which are 
worth recording, were these :—The ship left Liverpool on 
the above-named date, and experienced very heavy 
weather for the first ten days. On October 2nd—when 
five days out—in a heavy squall, the foremast went over 
the side, carrying all its standing and running rigging 
with it. Onthe 11th, three arms were broken off the 
propeller, and the ship was stopped at sea to examine it. 
At 2.a.m. on the 13th, the ship was found to be among 
the Nantucket Shoals, which she did not get clear of till 
the following morning, finally reaching Sandy Hook at 
11 p.m. the same night. The cause of the ship getting 
out of her course was attributed to the iron in her hull 
affecting the steering compass, a matter which is now 
well understood and provided against. Having damaged 
her propeller on the passage — by having fouled the 
wreckage of her foremast and rigging—it was necessary 
before attempting the return passage home that it should 
be repaired, and to do this, as there were no graving dock 
facilities, or slips, in New York harbour at the time, the 
vessel was put on to what was known as the Section 
Dock, where by hydraulic means she was lifted bodily out 
of the water. 
| The apparatus for effecting this, considering the now 
| distant date at which it was employed, was a decidedly 
| ingenious application of hydraulic power. Two long, 
| narrow jetties formed of double rows of open piling with 
continuous longitudinal beams securely bolted to the pile 
heads projected out into the river from the quay side. 
On these beams two horizontal hydraulic cylinders were 
fitted with their rams and crossheads, and attached to the 
crossheads were a series of strong chains of different 
lengths which were laid along the jetties supported on 
guide rollers. At given distances apart these chains 
passed over strong sheaves, and depended into the water, 
and were attached to the ends of stout timber beams 
which spanned the distance between the two jetties. 
These beams formed a kind of grid, and were each loaded 
sufficiently to cause them to sink when free to do so, 
and at their mid-lengths timber keel blocks were 
secured to them by iron dogs, swinging shores being also 
provided for supporting purposes. The modus operandi, 
when a ship was to be lifted, was as follows :—The cross 
beams, or grids, were sunk sufficiently low to allow of 
the vessel being placed fairly over the keel blocks. When 
in this position, water was pumped into the hydraulic 
cylinders until the depending chains were taut, or equally 
stressed. The shores were then adjusted to the ship’s 
sides, and all being in readiness the hydraulic pumps 
were put on, and continued working until the ship was 
sufficiently high out of the water for the necessary 
inspection or repairs to be effected. Grab pawls were 
attached to the chains to retain the grids in position, and 
for further security the water was locked in the hydraulic 
cylinders. To replace the vessel in the water after the 
repairs were completed, it was only necessary to release 
the grab pawls and open the relief cocks attached to the 
hydraulic cylinders, when the ship by her weight would 
cause the grids to descend until she was water-borne, 
and free to be moved where desired. 

On examining the propeller it was found that two 
arms with their blades had gone close to the 
boss, and a third blade was missing from one of the 
remaining arms. After shifting one of the blades so as 
to make them balance, and tightening or renewing all 
loose rivets in the others, the ship came off the dock and 
started for Liverpool on October 28th. All went well, 
the ship making very good way until 11 p.m. of the 30th, 
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when thumping was heard at the sternpost; on the 
engines being stopped and reversed, an arm of the 
propeller broke off. On proceeding, the ship still 
made good way until 3 p.m. on November Ist, when 
another blade broke off, and on the 6th the remaining 
one gave way, leaving only half an arm and the stump 
of another. Shortly after noon of the 8th, the engines 
were finally stepped with the half-arm of the propeller in 
a vertical position—and all sail that could be carried was 
set on the ship ; the wind freshened, and the sea got up, 
but the ship sailed and steered beautifully, making ten 
and eleven knots an hour. At 8 p.m. of the 17th 
November, the ship arrived off Point Lynas; took a 
pilot and a steam tug, and as soon as there was water 
enough went into Liverpool. Thus ended this most 
eventful voyage of this wonderful ship, a vessel whose 
sailing qualities were the admiration of all on board, and 
whose steaming powers—which were further improved 
after some modifications in her propelling machinery and 
rig, which had suggested themselves as the results of this 
voyage, had been made—exceeded all the anticipations 
of her engineers and builders. 

After repairing the damage to her masts and rigging, 
and having a new cast iron four-bladed screw fitted in 
the stead of a six-bladed one, the Great Britain resumed 
her voyages to New York and back, with fairly successful 
results, until the autumn of 1846, when on a very 
dirty night in the month of September, on a north- 
about passage —by the Giant’s Causeway — she was 
stranded in Dundrum Bay, County Down, Ireland. On 
that occasion she had evidently been making much 
better way than had been reckoned upon or allowed for, 
for when Hardglass Light became visible—on her port 
bow—through the drizzle that prevailed that evening, it 
was mistaken for one much further south, which should 
have been on her starboard, and in endeavouring to 
bring it in that position, at the speed the ship was 
moving, in a few minutes she struck the bottom and 
remained fast, it being high water at the time. There 
she remained for eleven months through a tem- 
pestuous winter, until she was finally floated in the 
following autumn and taken to Liverpool for repair. 
Being placed on the gridiron in that port and examined, 
her bottom was found to be extensively damaged, and her 
necessary repair being too costly for the company owning 
her. She was subsequently sold to Messrs. Gibbs, Bright. 
and Co., of Liverpool, for about a quarter of her original 
cost, who had her re-engined, re-rigged, and her bottom 
re-constructed. Her new propelling machinery was 
made and fitted by Messrs. Jno. Penn and Sons, of 
Greenwich, and consisted of a pair of geared oscillating 
engines, having two cylinders 82}in. diameter with a 
piston stroke of 6ft. driving a three-bladed cast iron screw 
propeller 15ft. 6in. diameter and 19ft. pitch. 

After a complete internal overhaul and refit, the Great 
Britain entered on a new era in her existence, being put 
by her new owners into the Australian trade, where she 
retained the name of being a splendid sailer, and a fairly 
successful steamship ; her new engines, which were only 
of 500 nominal horse-power—half that of the old ones 
they replaced—propelling her at 10 knots an hour without 
the aid of sails. The number of her masts was reduced 
to four, all of them stepped in the ordinary way and 
capable of spreading as much canvas as the original six. 
Entering upon the Australian trade in 1853, she remained 
in it for twenty-one years, until the requirements of 
modern passenger transit had outgrown her capabilities. 
She finally underwent a further conversion, her propelling 
machinery being removed altogether, and she was seen 
only a few years ago passing up the English Channel as 
a full-rigged sailing ship. She is still in existence, and to 
the best of our knowledge is now doing duty as a coal 
hulk in one of the Pacific Islands. 

Looking back along the fifty years that have passed 
since the Great Britain was completed, we think we can 
say without fear of contradiction that, despite the great 
strides which have beer. made in the designing and build- 
ing of high-speed vessels of large power and great tonnage. 
the principles of construction which have found their 
development in these structures were anticipated in the 
Great Britain. In her we had in its primary develop- 
ment the strongly-built and admirably-shaped iron hull 
without external keel—the double bottom, the balanced 
rudder, the hollow screw shafting, the screw propeller ; 
all combined in producing a thoroughly safe, comfortable. 
and swift, steaming and sailing vessel. The ability to 
find her way safely home was thoroughly tested on the 
occasion of the destruction of her screw propeller, and 
her actual steaming powers were practically demonstrated 
on the 13th June, 1846, on the passage from New York 
to Liverpool, when she ran 330 knots in twenty-four 
hours, or an average through the day of sixteen 
miles an hour, a speed never before attained on the 
ocean by any kind of ship. On running out this 
speed it will be found, that had it been continuous 
throughout the voyage, the distance between the two 
ports would have been covered in eight and a-half 
days. The question may be asked, Is a modern Atlantic 
liner as efficient in every way as this fifty-years-ago steam- 
ship was? So long as her motive power remains intact, 
all may go well. But what if it does not? Of what avail 
is her great size, if incapable of self-propulsion? She is 
at the mercy of the storm and the current; and being 
quite beyond ccntrol, is entirely dependent upon the 
chance—shared with her by the veriest derelict—of being 
picked up by some more fortunate passer-by. Thanks to 
the present incessant coming and going of these ocean 
greyhounds, the risks attendant upon a breakdown of 
machinery are not so great as in those comparatively 
far-off days, when the subject of our article was “ walk- 
ing the waters like a thing of life,” entirely dependent 
upon her own powers of finding her way to her desired 
haven. 

As an interesting in memoriam of the days of low- 
pressures of steam carried in the boilers of ocean-going 
steamships, we give in Fig. 11 a facsimile diagram taken 
from one of the cylinders of the Great Britain’s original 











engines after some modifications had been made in the 
setting of the slide and expansion valves and the fitting 
of the new four-bladed screw. It will be seen on inspec- 
tion, that at no time did the steam pressure at the 
cylinders exceed 5]b. per square inch above the atmo- 
sphere. 

In the early sea-going days of the Great Britain, when 
she was more frequently brought to the notice of voyagers 
than in later times, exception was often taken to her 
peculiar shape—in cross section—as aship. This will no 
doubt be noticed by the younger generation of our readers 
in criticising the drawings we give of her. But the 
vessel, even in this particular, has a history. When she 
was laid down, the sides of the locks through which she 
would have to pass from the dock in which she 
was built in her egress into the river Avon were assumed 
to be upright, and the same width—45ft.—apart top and 
bottom; but on measuring them they were found to 
narrow considerably, especially below high-water mark. 
To gain draught of water, which was then considered 
necessary to the stability and other qualities for a sea- 
going steamship, the usual form given to them in build- 
ing had to be abandoned, and the breadth at the bottom 
considerably contracted ; capacity had, as a consequence, 
to be provided above the line of deepest immersion. 
This and other then considered advantages led to the 
adoption of the form in which the vessel was built, her 
widest part being far above the line of floatation, as shown 
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in the cross-sections cf the ship Figs. 3,4, and 5. This 
form, although a departure from previous established 
practice, was not only highly approved of, but greatly 
admired by most of the eminent shipbuilders and engi- 
neers of the time. 

Before concluding this somewhat brief description of 
this now venerable ship, one or two noteworthy inci- 
dents in connection with her earliest history may here 
be chronicled. In her early days, the thorough-going 
Jack-tar was a somewhat different being to that which is 
now to be found on board a modern Atlantic liner. He 
had his own peculiar notions as to the cut and rig of 
what he deigned to designate a ‘‘ship ;” and his super- 
stitious beliefs were as ingrained as his partiality for 
rum. 

One of the incidents referred to was directly connected 
with the rig of the ship. Until putting foot on board 
of her, none of the tars had ever been shipmates 
with a six-master, and it became a serious matter 
among them how the masts were to be distinguished 
by name. A leading light among the crew surmised 
that the “old gentleman” himself must have been 
in the building yard, and suggested the idea of having 
six masts. Whoever, he argued, could navigate sich a 
craft? Assure as she went to sea with them masts, no good 
luck would attend her; and as for naming sich things, 
that fairly beat him. It was decided eventually to 
christen them Sunday, Monday, Tuesday, Xc., after 


| enough: * Waal, I guess I can! 


| Patchy,”’ as the sailors dubbed him. 
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the days of the week. A worse fate could not have 
befallen the unfortunate masts; for, as the tars said jn 
mustering them—pointing to the sixth—“ this here one’s g 
Friday,” an ominous day to them all. Nothing occurred to 
verify the omen until the incident of the squall on the 
second passage out, previously mentioned. On this 
occurrence, the foremast—or Sunday—went clean ovyey 
the side, carrying with it the cowhouse and the cow, 
The tars were in high glee at the thought of their baq 
luck having gone overboard with the mast, but they had 
reckoned without their host, for Friday still stood as 
staunch as ever, in seeming defiance of their wishes as to 
its fate, and remained standing until the unfortunate 
disaster at Dundrum. The only regret experienced by the 
tars on this occasion was in the loss of the cow—kept on 
board expressly for the use of the saloon passengers—ag 
she had been the means, after dusk, of aiding them jy 
the decoction of their evening beverage. 

A second incident is connected with the eventful tine 
spent by all hands, including the passengers, when, on the 
morning of October 13th, 1845, the ship was found to be 
among the shoals of Nantucket. At daylight, breakers 
were suddenly seen ahead of the ship, and in behind 
them, as the mists cleared away, an island was sighted 
with open water in front of it. The breakers were caused 
by an outlying ledge of rocks—having little water over 
them—which seemed to guard the approach to the main. 
land, and before there was time to haul off and get clear 
of them the ship providentially passed through some deep 
water over them. Would the ship be able to clear the 
shoals and get into deep water again was the question on 
every lip? A gun was fired, and the signal flag for 
}a pilot was run up. Ina short time a boat was seen to 
emerge from out of a bight, known as Holmes Hole, and 
pull towards the ship. On board of it was a nondescript 
crew, the leading man of the party being a farmer who 
had put off to offer his services. While this individual 
was holding converse with the captain, another boat was 
seen emerging from the Hole, and on coming alongside, 
and a rope being thrown to it, a man who had not pre- 
viously been noticed, shinned it up the side and cane 
aboard. To attempt to describe his appearance would be 
waste of space, but it may be safely averred that not any 
two square feet of his clothes were of the same colour or 
material. His skin had the appearance of tanned hide, 
but he was as lithe and nimble as a cat, and his first greet 
ing to the captain on getting abroad was in this wise: 
‘Waal! stranger, I guess you're a Britisher. If you 
arn't in a considerable fix here, there's no snakes 
in Kentucky!’ The captain, after assuring him that 
he was not far wrong in his guess, and that he was 
rather out in his latitude, asked him if he thought 
he could put him straight. His reply was laconic 
But if I can't, then 
there’s ne’er a coon in Martha's Vineyard as can, | 
calculate.’ Terms with this individual to take the ship 
to Sandy Hook having been arranged, the quondam 
farmer pilot was thanked for his proffered service, and 
seen safely into his boat after having refreshed himself, 
and the ship once more got under way in charge of ‘ Mr. 
This man for the 
time being took entire command of the ship, and sling. 
ing his glass and a speaking trumpet over his shoulder, 
after ordering the boatswain to put two men in the fore 
chains with lead-lines, mounted to the main topsail yard, 
over which he sat astride, and from this position shouted 





| his orders to the helmsman, the men in the chains, and 


the improvised call-boy at the engine-hatch. As the 
ship approached the before-mentioned ledge of rocks 
she appeared to be running dead on to them, but 
the man up aloft knew where she was, for apparentls 
in a moment, he was down the backstay and along the 
deck by the side of the helmsman helping at the 
wheel, and when he found the ship properly laid, 
an order as from an iron throat was heard through the 
speaking trumpet to the engine hatch, “‘ Full speed ahead 
with yer engines.” At this order the ship seemed to leap, 
and in a few moments apparently she was outside the 
rocky ledge and in deep water. Captain Hosken, who 
was at the side of the pilot, the moment he reached the 
deck was cheered by his pregnant remark when he left the 
wheel to the care of the helmsman, ‘ Waal, skipper, I 
guess she’s through the gut, and we'll now make tracks 
for the Hook.” The pilot, it was afterwards learned, was 
an old, thorough-going Yankee whaler, and he informed 
his eager passenger listeners that he “guessed it was 
about forty years ago since anvther Britisher had made 
the Shoals in the early morning, but had left her bones 
where she struck.” Mr. Patchy was well rewarded for 
his care and vigilance while in temporary command of 
the ‘‘ biggest ship in creation,” and was to be seen a few 
days after her arrival in New York rigged out, not like 
Hamlet’s Ghost, in helmet and armour, but, from ‘ top 
to toe,” and “ head to foot,” in New York’s latest fashion 
in dress—so much so, indeed, that he could hardly 
recognise himself. 

A further incident in connection with this big ship 
has reference to the fix in which she was placed before her 
release from the dock in which she was built at Bristol. 
Then, as now, when it was found that through want of 
promptitude on the part of the Bristol Docks Company 
the ship would have to remain a prisoner until the locks 
were widened, her owners were inundated with sugges- 
tions as to means to be adopted to free the ship. Among 
these was one from a person who should now—if living— 
be shining as one of the great lights of the electrical 
world. He calmly proposed that the ship should be un- 
docked by electro-magnetism. An enormous movable 
gantry was to be erected on either side of the dock and 
locks, and from the top of it were to be suspended power- 
ful magnets; these were to be in some way made to 
exercise their attractive influence on the ship, and she 
was thus to be partly lifted and partly floated out. As to 
how the ship was to be released from the grip of the giant 
magnets without dire results, on this point history is 
silent. In spite, however, of the declared ease of accom- 





plishment of this scientific feat, which was warmly 
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advocated by its sanguine proposer, the owners of the 
ship “didn’t see it,” but preferred to fall back upon the 
assistance of the world’s old and well-tried friends, the 
pick and shovel, for the removal of the obstructions in 
the way we have described. 

In fitting conclusion to this somewhat brief description 
of a very remarkable ship, and the incidents which 
occurred in her early history, we must not forget to put 
on record the names of those worthies, now passed from 
amongst us, who undertook the, at that date, great 
responsibility of conducting her navigation and locomo- 
tion across the stormy Atlantic, from the day she first 
left Bristol and Liverpool up to the time of her stranding 
at Dundrum. Her commander—who may justly be 
termed an Atlantic veteran, he having previously safely 
and successfully navigated the Great Western steamship 
on the same route for seven years—was the late Vice- 
Admiral James Hosken, R.N. The engineer who had 
charge of her propelling machinery on the experimental 
trips in the Bristol Channel and round to Blackwall 
was Mr. W. H. Harman, C.E., subsequently chief 
cngineer inspector to the Manchester Boiler Association ; 
and the engineer who was chief of the staff on board 
while the vessel remained in the Atlantic passenger 
service, and in the possession of her first owners, was Mr. 
Henry Clements, who afterwards became locomotive 
superintendent to the Taff Vale Railway Company. Our 
readers will, we believe, join with us in paying a well- 
deserved tribute to the energy and enterprise of those 
courageous adventurers—the Great Western Steamship 
Company—who staked their substance and reputation in 
the realisation of their conception of a direct line of com- 
munication by steamship between the Old and the New 
Worlds ; and to those intrepid and brave men who so 
ably contributed in making that realisation complete, 
and which has resulted during the last fifty years in the 
production of that vast fleet of ocean ‘“ greyhounds ” 
which finds its latest addition in the Cunard Steamship 
Company’s new splendid twin-screw steamship Lucania, 
of which the Great Britain may fairly claim to be the 
progenitor. 





THE MANCHESTER SHIP CANAL, 





Tur deputy - chairman of the company informed the 
Manchester Corporation a week ago that there was every 
probability of a waterway being opened for ships to the docks 
and wharves of the city on the first of January, and he 
quoted a letter written by the dredging master promising a 
minimum depth of 23ft. of water throughout the canal by 
that date. As an earnest of the fulfilment of this, we hear 
that a steamer reached Runcorn by the canal last week, 
which proves that the work of construction in the estuary is 
finished. This, from an engineering point of view, was the 
most hazardous and difficult portion. We congratulate the 
engineers on bringing it to a successful termination. On 
board the steamer were several of the directors of the 
Peninsular and Oriental Steamship Company, but with what 
object they paid the visit has not transpired. Manchester 
goods form a considerable portion of the tonnage carried 
through the Suez Canal, and at a public meeting in Manchester 
eight years ago, Monsieur de Lesseps told his audience that in 
his opinion the Suez Canal ended in Manchester. No doubt 
a direct trade will be done between Menchester and Bombay, 
and it is probable that the Peninsular and Oriental Line will 
be early in the field. It is not six years since the first sod 
was cut at Eastham, the amount of work accomplished since 
then is astonishing; and when we consider the opposition that 
has been encountered from such powerful bodies as the 
Mersey Dock and Harbour Board snk the railway companies 
as well as the elements, it is surprising to find the canal is 
so nearly finished. The weather has favoured the contrac- 
tors of late, as it did at the commencement of the work. For 
two years during Mr. Walker's lifetime there were no floods 
to spread disaster, but during the time the work was in the 
hands of the company the elements asserted themselves and 
caused damage and delay. The erection of sheds on the 
quays at Manchester and Salford is proceeding vigorously, 
and a bridge is under weigh below Salford Docks, to afford 
railway communication between the wharves on the north 
and south side of the canal. The rails on the dock side are 
connected temporarily with the main lines of the railway 
companies, but the permanent lines, for which Parliamentary 
powers have been acquired, are not yet commenced, although 
much of the land has been purchased. It is short-sighted 
policy to delay these. Coal from Scotland is being tran- 
shipped at Saltport, where it is delivered at 14s. a-ton, and if 
the canal were now open to Manchester it would be largely 
used for bringing coal to the factories. Preston Dock is full 
of colliers, and has more trade than it can conveniently 
accommodate at the present time. 








_ THE Junior ENGINEERING SocteTy,—The annual general meet- 
ing of this Society was held last Friday at the Westminster Palace 
Hotel, the retiring chairman, Mr. Sidney Boulding, M. Inst. M.E., 
in the chair, From the council's report on the proceedings of the 
past session, which was read by the secretary, Mr. Dunn, it appears 
that the Society continues to be well fulfilling the objects for which 
it was formed. The total membership now numbers 330, an 
increase of 13°4 per cent. during the session. It was stated that 
Mr. John Wolfe eeey had accepted the presidency for the ensuing 
session, 1893-4, Eight meetings had been held, and fourteen visits 
to works, &c., arranged, exclusive of the summer excursion to the 
West of England. The average attendance at the meetings was 
56, and at the visits, 65. The Society’s premium had been awarded 
to Mr. R. W. Newman, Assoc, M. Inst. C.E., for his paper on 
“The Sanitary Engineering of Dwellings.” The balance-sheet, 
after having been duly certified to by the appointed auditors, 
showed receipts as £320 19s. 4d., and expenses as 1s, 8d., 
leaving a credit balance of £14 17s. 8d. On the motion of the 
chairman, the report and statement of accounts having been 
adopted, and a vote of thanks passed to the retiring officers, various 
motions in reference to revision of rules were discussed. It was 
agreed that under certain circumstances the council have the power 
to remit members’ subscriptions. A system of compounding for 
future subscriptions was approved of. ‘The election of officers and 
council for the ensuing session resulted as follows:—Chairman, 
Percy J. Waldram ; vice-chairman, Henry J. Young; hon. libra- 
rian, H. B, Vorley ; hon. auditors, F. W. Page, W. H. De Ritter; 
council, R, W. Newman, W. H. De Ritter, Harry Fraser, P. 
Marshall ; council remaining in office, P. G. Bowen, Basil H. Joy, 


. nana King, Loftus Perkins; secretary and treasurer, W. 
unn, : 
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LETTERS TO THE EDITOR. 
‘iniaenin  ° hana 





WARMING ENGINEERS’ SHOPS. 


Sir,—I entirely agree with all you say about the desirability of 
properly warming - and - ventilating engineers’ shops. I well 
remember my sufferings during cold winters in a large unwarmed 
erecting shop. The men could not possibly do more than half 
work, handling icy cold iron with bloodless fingers, and having 
that starved feeling throughout the body that takes all the go 
and spirit out of aman, Chilblains on the feet were the rule, and 
often on the hands too, when a blow from a hammer—which you are 
peculiarly liable to under these conditions—simply paralysed it for 
a time with numb pain. It is a maxim with me that anything that 
is inhuman is also wasteful, and this certainly “applies here, as 
apart from getting a great deal more work out of your men by 

— comfortable healthy shops, you also keep them in better 

ealth, 

One remark I have to make in reference to the practice of placing 
the warming pipes under the benches. This is absolutely the ve' 
worst place for them. The efficiency of a warming pipe yintinon’ 4 
upon the freedom of the circulation of the air around it; the 
wholesomeness, in its freedom from dust. A pipe under a bench 
being in a box with only one side open, forms as quick a resting- 
place both for air and dust as can be found. A close fitting-shop 
may be sufficiently—though not healthily—warmed by putting an 
excessive number of pipes under the benches, large erecting or 
boiler shops never. In my works stacks of 4in. cast iron pipes 
p'aced upright, and connected to the exhaust of the engine and to 
each other by 2in. gas pipes, warm the shops beautifully. The 
condensed water is taken off each stack by jin. syphons into a 
drain. These stacks are placed between rows of machinery, and 
the connecting pipes being overhead, no inconvenience is experi- 
enced, The same length of pipe which hardly did more than give 
off a faint, unpleasant smell when under the bench, now keeps the 
shops comfortable in the coldest weather. The size and distances 
of these stacks will, of course, vary according to circumstances. I 
place mine about 40ft. apart. A little live steam should be put in 
fifteen minutes before starting in the morning. 

Kettering, October 10th. CHARLES WICKSTEED, 


VALUE OF VELOCITY SCREENS BEHIND PLATES IN TESTING 
ARMOUR AND PROJECTILES. 


Sir,—The suggestion to employ velocity screens behind plates 
in testing armour has, I believe, been more specifically recommended 
by Captain Orde Browne and myself than by others. Very little 
has been done in this direction, although much valuable data 
could be obtained by their use to replace assumed arbitrary con- 
ditions, and to lessen the demand upon the Greek alphabet, which 
is so copiously drawn upon to represent the unknown quantities of 
ballistic equations. Not only is this true in determining the com- 
parative resistance nef Spe but equally so in grading projectiles, 
which in many cases, fired with high velocities, are either lost or 
not discovered until one of the approximate elements of value— 
heat—has disappeared. Take, for example, the 12in. Carpenter- 
Firth-Firminy shell which perforated the Bethlebem 17in. nickel 
steel plate at Indian Head, Md., July 11th of this year, and 
the Midvale-Holtzer shells recently tested at Sandy Hook. 

If rear screens had been used in either of these cases, the 
recorded velocities, and consequent energies, would have defined 
the value of the plates and projectiles, and their increased 
resistance and power over that required by the contract specifica- 
tions would have been as definitely registered as the increased 
horse-power or speed indicated in warship speed trials. In testing 
projectiles the plate should be a thick one of uniformly soft steel, 
uniformity being the characteristic chiefly aimed for as the most 
valuable quality to be secured, while any desired resistance could 
be obtained by increasing the thickness of the plate. 

We are learning much every day that is helping us to compare 
the resistance of armour, and estimate the strength and power of 
projectiles; but to arrive at the narrow margins of comparative 
excellence where both resistance and freedom from brittleness are 
given pre-eminence, to secure just conditions for the determination 
of comparative excellence where armour must be hard enough to 
destroy the projectiles without cracking, and where the projectiles 
are uired to have the ability to perforate the plate without 
being destroyed, we cannot afford to omit the employment of any 
reasonable means to secure data, which, even if attended with 
trouble and additional cost, will more than compensate for both. 

South Bethlehem, Pa., . H, JAQuEs, 

September 25th. 





THE MARSHALLING OF MIXED TRAINS. 


S1r,—Since the recent collision at Dalnaspidal, on the Highland 
Railway, I have noticed several letters in the Scottish papersin favour 
of making up mixed trains in the manner usually adopted by the 
Highland Company, namely, with the goods trucks in front of the 
passenger carriages, the argument used being that ‘had the train 
been made up according to the rules laid p En by the Board of 
Trade, the collision would have been attended with disastrous 
results to the passengers.” This argument will not hold water for 
many reasons ; in the first place, had the train been made up accord- 
ing to the rules of the Board of Trade, namely, with the passenger 
carriages in front of the trucks, it is quite possible that the driver, 
having the help of the continuous brake on the carriages, might 
have been able to stop the train ; in any case he could have greatly 
mitigated the accident. In the second place, as collisions happen 
just as often in the rear as in the front, I do not see how their 
argument can hold good at all, unless they would like to see the 
carriages in the middle of the train, with a ‘collision buffer” of 
trucks on each side. But the true way of safeguarding the pas- 
sengers lies, not in trying to mitigate the effects of an accident, 
but to use means to prevent such idents happening, which in 
this case can be best effected by marshalling mixed trains with the 
passenger carriages next the engine, so that the driver may have 
the help of the continuous brake on them ; for it is very evident 
that if a lot of trucks, not fitted with a continuous brake, are 

laced between the engine and carriages no continuous brake can 
S used on that train. For this reason I hope that the Board of 
Trade wil! stick to their guns, and insist on otro mixed trains 
marshalled according to their rules. Percy CAaLpEcort. 

London, October 9th. 





LOGARITHMIC CURVE PAPER. 


Sin,—My attention has been called to a short article in your 
issue of May 19th of this year describing a method of calculation 
by means of diagrams ruled with lines spaced logarithmically, and 
patented apparently by Mr. Edwin Human. 

If your readers will refer to your contemporary Jndustries of 
February 1st, 1889, page 97, and my articles in subsequent issues, 
they will find this method fully described and its application 
illustrated. So far as I at present know, it originated with my- 
self. Hence Mr. Human, if he has patented the method I have 
described, has taken outa patent for what anyone who wishes may 
make, use, or vend, constructed on this principle. 

Anyone used to diagrammatic calculation, and who will read my 
description, will recognise the superior compactness of the diagram 
produced. In simple cases, such as hyperbolic expansion and com- 
pression of air, the diagrammatic curves resolve themselves into 
straight lines, while in a very large number of other cases the 
curves approximate to straight lines, and are, hence, far more 
easily and accurately drawn than is the case with diagrams ruled 
equidistantly in the ordinary manner. 

The advantages of the method are such that I think it only needs 
to be more widely known and comprehended to displace for a 











majority of purposes the comparatively clumsy method of equi- 

distent ralieg ordinarily adopted. The public are, of course, as 

stated above, at perfect liberty to employ the method I have 

described, irrespective of any patent taken out subsequent to my 

publication of February Ist, 1889. HENRY CHERRY, 
Putney, 8.W., October 5th. 


OIL ENGINES AT THE CHICAGO EXHIBITION. 


Sir,—We note in your columns of the 6th inst. the aeerge 
paragraph appears:—‘‘ We learn that although the running of all 
oil engines was stopped in the Chicago Exhibition for two or three 
weeks, owing to difficulties with the Insurance Company, the 
‘Trusty’ and ‘Ackroyd’ were allowed to run again on oil of 
300 fire-test, these two being the onl ——- that can run with 
such heavy oil; the others in the Exhibition are inoperative.” 
May we point out that the engine referred to by you as the 
‘‘ Ackroyd” should have properly been described as the ‘‘ Hornsby- 
Ackroyd,” of which we are the sole licensees and manufacturers 
for the whole world. 

We -wonld be glad if you would also allow us to mention that the 
oil of over 300 deg. fire-test which we are now using at the Chicago 
World’s Fair is the same oil which the Standard Oil Company have 
supplied to us for our engine from the commencement of the 
Exhibition, and with which our engine has worked without a hitch 
from the first, no other engine using so heavy an oil, until the 
recent difficulties with the Insurance Companies, notwithstanding 
that this heavy oil is much cheaper than the ordinary oil, and costs 
only threepence per gallon in Chicago. 

For RIcHARD HORNSBY AND Sons, 
F. C, SourHWELL, General Manager. 

Grantham, October 10th. 


MOTIVE POWER FOR SMALL VESSELS. 


Sir,—Will Mr. Root be good enough to state his guaranteed 
weight for reversing vil engines of, say, five and ten brake horse- 
power, made ready for a day’s run of ten hours, stating separately 
the weight of machinery and fuel? The public will then be able to 
judge their weight as compared with steam engines. 

Our only object in addressing you at all on this subject was to 
ascertain, if possible, the relative weights and cost of fuel of oil 
and steam engines, as the data given in your original article differed 
so very much from that given by Mr. Root and Messrs. Vosper. 
This being so, unless Mr. Root cr Messrs. Vosper will favour your 
readers with definite weights and consumption for a definite horse- 
power, we see no object in continuing the correspondence, as no 
comparison can be made. 

ith reference to the Venture, we can only say that when our 
machinery was fitted four years ago, the owner informed us that 
the results were very satisfactory, and we have a testimonial from 
him to this effect in our possession. He will now be able, from his 
experience with both, to give his opinion of the oil motor, and when 
he does so he will no doubt give data of the horse-power and the 
weight of machinery and tanks, the space occupied by these, and 
the consumption of fuel. In this way only can any comparison be 
made. Srupson, STRICKLAND, AND Co. 

Dartmouth, South Devon, 

October 11th. 


THE DERBY ELECTRIC SUPPLY. 


Sir,—Referring to your issue of this week, 1 observe when 
describing the Derby electric light supply, you state, ‘‘ The boilers 
are Lancashire pattern fitted with Vickers’ mechanical stokers.” 
This spelling of our name has already led to some confusion, and 
we will thank you to make the correction. The boilers at Derby 
are fitted with Vicars’ mechanical stokers. 


London, October 7th. Gro. S. HowatTson. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer—James R. Roffey, 
to the Barfleur, to date October 7th. Assistant Constructor— 
George E. Sueter, to the Empress of India, as assistant engineer, 
to date October 7th. 


RAILWAY FROM BEIRA TO MASHONALAND.— With a view to deal 
efficiently with questions that may arise as to the transit of goods 
to the British sphere of influence, and to be in a position to give 
trustworthy information on this point, the British Vice-Consul at 
Beira has investigated the conditions of transport from that place 
to Umtali by performing the journey. The results, as given in a 
Foreign-office paper, are:—The railway is in working order for 
forty-five miles from Fontesvilla, and the formation is finished for 
another thirty miles. A delay in laying the rails was caused by a 
deficiency of special sleepers for the somewhat numerous curves in 
the Chiruve range of hills, but these have arrived, and it is 
expected that the line will be in working order to the seventy-fifth 
mile by the end of September. The first thirty miles of line, 
which runs through country flooded during a portion of the rainy 
season, is being improved, so that it is hoped that the worst result 
of next year’s floods will be a temporary suspension of traffic. 
The sharpest curve is of four chains radius, the steepest gradient 
1 in 50, the gauge 2ft., and the weight of rails 201b. per yard. 
The line is good enough for the pioneer work intended. ‘lhere 
will be but little difficulty in constructing a 3ft. Gin. gauge railway 
along the line of the present formation should the extent of the 
traffic warrant it, in which case the old stock could readily 
be disposed of, as there would probably be a demand for the 
rails now in use for mining work. Surveyors are at work 
between the seventy-fifth mile peg and Chimoio for the purpose of 
continuing the line to that point. The line ought to be easy to 
make, and cheap to maintain. Snfficient material for the approxi- 
mate length—35 miles—has been ordered. A survey from Beira to 
Fontesvilla has been started with a view to bringing the line to the 
former place. An elevation of ground called the Dondo Ridge, 
extending from within two miles of Bura to Inpandas, offers 
facilities for the purpose. Selons Road from Chimoio to Umtali is 
in workable order, and is being improved by the British South 
Africa Company. From the end of the line—45 mile peg—to 
Chimoio, the only means of transport is by carriers. ‘rom 
Chimoio to Umtali a bi-monthly wagon transport service has been 
started. Passengers, including luggage up to 50lb. weight, are 
charged £3 each ; general goods lds. percwt. The British South 
Africa Company are continuing the wagon from Chimoio towards 
the 75 mile peg, the idea being to run wagons between these two 
ports in spite. It has been estimated that by charging £5 per ton 
a profit will be made, notwithstanding the loss of oxen. Offers 
have been made at Salisbury to transport goods between that place 
and Chimoio at the rate of £15 per ton, and it is thought that com- 

tition will reduce the cost to £10 per ton if there is much traffic. 
The freight from Beira to Fontesvilla is £1 5s. per ton, and from 
Fontesvilla to the 75 mile peg will probably be about £2 per ton. 
This will make the total cost per ton from Beira to Salisbury £23 5s., 
as against £45 per ton by the road from the Cape. When the rail- 
way is finished to Chimoio, perhaps next January, and competition 
in the wagon traffic reduces prices, the cost per ton will probably 
be about £15. The present means of transport between Fontesvilla 
and Umtali is by carriers, each taking a load of from 40 lb. to 50 1b. 
The cost for the journey is about £1 5s., to firms hardly £1. The 
transport by carriers is being done on a pretty fair scale, but it is 
expected that it will assume a very considerable development when 
the railway and wagon transport is organised. The country is 
considered suitable for growing cereals of all kinds, mealies 
especially, coffee, sugar cane, and tea; it produces Kaffir corn, 
tobacco, vegetables of all kinds, and wild coffee. Except in the low- 
lying districts between Chiruve and Fontesvilla, where it is next 
to —- for anyone to escape fever, people are healthy 
enough, : 
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RAILWAY MATTERS. 


Tur Beira Railway was opened on the 7th inst. The 
line is in good order. The Times Cape Town correspondent says: 
—‘* A good wagon road has been made from the terminus to Fort 
Salisbury, a distance of 250 miles.” 

Tur North Cornwall section of the South-Western 
Railway, extended from Tresmeer to Camelford on August 14th, 
has, it is stated, been further extended to Delabole, to which 
station tke line will be opened for traffic on the 18th inst. 

Mr. Ruopes reports from Fort Salisbury that the 
freight for all merchandise by the Beira Railway is £4 per ton, 
includine Punga’s transport duty on Mashonaland goods of 3 per 
cent. ad valorem. There are no other dues. Transport from 
Chimioyo, the present terminus, to Fort Salisbury is from £25 to 
£30 a ton. 

Accipents from electric cars in Brooklyn during the 
period from January Ist to July 11th, 1893, amounted to fifteen 
persons killed and fifty-four injured, according to the statement 
of an attorney for the Brooklyn United Elevated Railroad before 
the State Railway Commission. He also stated that only four 
persons were killed and thirty-seven injured by horse cars during 
the same period. 

Speakinc of French Railways in India, Indian 
Engineering says the Government of India have upheld the views 
of the Madras Government in regard to the question of the 
Pondicherry and Karikal Railway connections with the South 
Indian Railway systems. These, it will be remembered, were 
opposed by the Madras Chamber of Commerce as likely to be 
detrimental to the trade of the Madras port. 


InFoRMATION from St. Petersburg is to the effect that 
an official commission is to be dispatched to Persia, under the 
command of M. Feodoroff, who will bave for his colleagues gentle- 
men appointed by the Ministers of War. Finance, and Public Works. 
The object of the commission is to make a preliminary reconnais- 
sance of the most suitable route for a line of railway to connect the 
present European and Indian lines. A glance at the map would 
point to Herat as the grand Anglo-Oriental junction. 

Tue bridge over the Barrakur River will be ready for 
traffic shortly, so that the whole of the coalfield will now have 
direct communication with Calcutta. It is expected that the 
Jherria branch will be completed by the end of the year, and 
sidings giving access to the different properties will be constructed 
as soon as sanction can be obtained. The Jndian Engineer says 
the East Indian Railway have struck a fine seam of coal in their 
Jubilee Pit at Giridi, at a depth of 1607ft., so far the deepest pit 
in India. 

Some of the mountain railroads in Switzerland find it 
advantageous to open long before the snow melts on their upper 
parts, and to do this an enormous amount of snow has to be 
shovelled away. Last May, when the road from Glion, on Lake 
Geneva, up to Rocher de Naye was opened, the writer of a London 
letter to an American contemporary says the cars ran for some 
distance between walls of solid compressed snow 12ft. to 20ft. high. 
When the work began one of the upper stations had disappeared, 
and it was supposed that it had been swept away by the winter 
storms, which are not always zephyrs. A rounded elevation was 
recognised as the site of a water tank, and from this the position 
of the station was determined and excavations were begun. After 
digging down 6ft. the shovellers struck, not the foundation, but 
the roof of the station, which was in its place intact. 


Tue Board of Trade has published a return for the six 
months ended June 30th, showing the accidents reported to them 
as having occurred on the railways of the United Kingdom during 
that period. From this it appears that six persons were killed, 
and 235 injured, by accidents to trains during the six months, but 
of those killed only one was a passenger, the remainder being rail- 
way servants. Of the 235 injured 202 were passengers. By 
accidents other than those to trains, such as level-crossing 
accidents, 370 persons were killed, and 1914 injured. Of tres- 
passers, including suicides, 163 were killed, and 71 trespassers 
were injured. Thus the total fatalities were 473, and the injuries 
totalled 1935. As compared with the corresponding period of last 
year, these figures show considerable decreases, the number of 
persons killed being 72 less, and those injured 49 less. There were 
other fatalities in connection with railway work, though not 
actually upon the railways themselves, and these increased the 
total of persons killed to 524, 

Sratistics published in Germany show a very rapid 
and satisfactory development of the railway system of the country. 
Daring the decade from 1881 to 1891 the total receipts on the 
German railways increased 41 per cent., as against 20 per cent. 
on the English and 3 per cent. on the French lines. The 
financial surplus again in Germany rose 23 per cent., whilst it 
only increased 4 per cent. in England, and decreased nearly 
l per cent. in France. The capital invested in German lines in 
1890 bore interest at the rate of 4°86 per cent.—the rate on the 
Prussian lines alone being 5°39 per cent.—and in England and 
France at the rate of 4°10 and 3°75 per cent. respectively. 
During the above-mentioned decade the number of passengers 
in Germany rose 90 per cent., which is about three times as 
large an increase as England and France have to show. The 
average fares during the same time have decreased 11 per cent. in 
Germany. The gooas traffic, considered by weight, shows an 
inerease in Germany of 21 per cent., in England of 22 per cent., 
and in France of only 8 per cent, 

From an official source we learn that on the 30th ult. 
a contract was concluded between a syndicate of contractors and 
the Company of the Jura-Simplon for the piercing of the Simplon 
The experience derived from the successful execution of engineer- 
ing works of a similarly extensive character under Mont Cenis, 
Mont Gothard, and de I’Arlberg, has resulted in considerably 
reducing what may be termed the first cost of :unning tunnels 
under the Alps. The total length of the proposed undertaking is 
about twelve and a-half English miles, and if to the cost of the 
main work be added that of the necessary extras north and south, 
the capital required is put at £2,180,000. An expenditure of this 
amount will suffice not only for a tunnel of a single track, but will 
supply funds also for the construction of a parallel gallery which 
at some future period can be converted into a second track at an 
additional cost of £600,000. The well-known Mediterranean 
Company will probably contribute its support towards forming a 
junction with the proposed new route, which, it is stated, will be 
completed in about five years and a-half. - 


Tue Spokane Street Railway Company has just com- 
pleted a natatorium in connection with its system. This is built on 
the bank of the Spokane River, at Twickenham Park, a popular 
pleasure resort of the company. The Street Railway Journal says 
the entire work consists of swimming bath, 50ft. by 160ft., 3ft. 
deep at one end and 8ft. deep at the other, with a continuous 
downward slope from the shallow to the deep end, promenade floor 
10ft. wide all around the bath, thirty-five dressing-rooms at one 
side, exercising hall of commodious dimensions, and boiler and 
pump room. ‘The entire work is built out of lumber, and there is 
no leakage. Water is pumped into the bath from the river, 25ft. 
distant, and 15ft. below the upper edge of the bath, by a 6-kilowatt 
motor in connection with a Gould geared triplex suction and force 

yump, and having a 5in. diameter cylinder. The water is heated 
= discharging live steam generated by a tubular boiler and dis- 
tributed in perforated pipes across the bottom of the bath. The 
steam dome is tapped by a 4in. main, and this 4in. main is led into 
the bottom of the bath and tapped by the distributing pipes. The 
dressing-rooms are heated by a lin. pipe run along the inside 
of the row of dressing-rooms from end to end. The cost of the 
entire work was about £800, 





NOTES AND MEMORANDA. 


Tuer deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18°5 per 1000 of their aggregate =. which is estimated at 
10,327,846 persons in the middie of this year. The Preston rate 
was for once very low, only 16°6, Croydon was only 8*1, and 
Wolverhampton was 32-2. 


AccorpinG to Prof. E. Hull, the Nottingham water 
supply is derived from the Bunter sandstone, underlaid by the 
impervious Permian marls, Allowing that 20in. out of 30in. 
percolated into the sandstone, he has calculated that the area of 
its outcrop from Worksop to Nottingham—120 square miles— 
must receive 40,000,000 gallons, all of which tends to flow east- 
wards. From the three stations about 5} million gallons are 
pumped daily. 


In London 2513 births and 1481 deaths were registered, 
or 115 below, and 66 above, the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 17°5, 18-9, and 20°1 in the 
preceding three weeks, declined last week to 17°9. During the 
four weeks ending on Saturday last the death-rate averaged 18°6 
per 1000, being 20 per 1000 above the mean rate in the correspond- 
ing periods of the ten years 1883-92. 


Amonest the local papers read in Section C of the 
recent meeting at Nottingham was one by Prof. Clowes, in which 
he showed that the rock, of which Bramcote and Stapleford hills 
and the Himlack stone were composed, was cemen by barium 
sulphate present occasionally in a enter y as tomake 50 per cent. 
of the whole rock. Sometimes the crystalline cement was evenly 
distributed in minute crystals, but at others it was aggregated 
into patches which made the rocl: weather unevenly, so as_ to pro- 
duce the so-called ‘‘ pebble sand-beds.” The author had no 
evidence of the form in which the cement was originally deposited 
—whether as carbonate or directly as sulphate. 


As a rule for relation of current to magnetism, a writer 
in Vatvre recently gave the following :—If a penholder be held in 
the right hand in the usual way it may be taken to represent the 
wire, and the direction of the flow of the ink as the direction of 
the current ; if, then, the thumb be stretched a little across the 
penholder it will represent the magnet, the thumb nail being its 
north pole ; in other words, the motion of the thumb in stretching 
it will represent the motion of a magnetic needle below the wire. 
It also gives anotber by Prof. Holten used in Denmark. The out- 
stretched right hand is put in the current with the palm turned 
toward the magnet and the fingers in the direction of the current, 
then the north seeking pole will be moved in the direction of the 
thumb. 


In one of the foreign abstracts in the “ Proc. Inst. C.E.” 
attention is directed to the value of beechwood as a material for 
parquetry floors, The author of the original, Mr. G, Stephan, 
states that practical experiments with this timber were undertaken 
mainly at the instigation of the State Department of Forests some 
twenty-five years ago, and that he has been surprised to find that 
in many cases which have come under his notice the wood lasts 
better than oak used for a similar purpose. In fact he has found 
that oak floors laid several years later than those of beech show 
much greater signs of wear, the oak being much deteriorated, 
while the beech put down twenty years ago was still sound in tex- 
ture, and the fibre of the wood was as firm and fresh as if it had 
been laid only for a few years. The reason that many. experts have 
rejected this useful and inexpensive material is that the trees vary 
greatly in quality in accordance with the soil in which they are 
grown and their position in the forest. It is necessary to select 
the close-grained narrow-ringed wood, grown in special positions, 
which insure freedom from sap and tough compact fibre. There 
is no other timber which depends so much for its quality upon the 
site and the soil upon which it is grown as the beech. Though 
employed at times without previous steaming, the wood is greatly 
improved by this process, which tears open the cell walls and 
liberates the sap. It is advisable to carry out this treatment as 
speedily as possible after the timber is felled. Hints are given 
based upon practical experience as to the best methods of season- 
ing, ok ie as to the utilisation of the material in the manufac- 
ture of parquetry. 


A PAPER was recently read before the Paris Academy 
of Sciences on ‘‘ The Hypothesis of Sub-continental Bells,” by M 
Rateau. Various phenomena of the earth’s crust are explained 
and connected by assuming that the crust underneath the 
continents does not touch the fluid globe, but is separated from it 
by a space filled with gaseous matter under pressure. The 
continents would thus form a sort of bells, very much flattened, 
and supported by gas, whereas the ocean beds would lie direct 
upon the igneous globe. The continental projections tend 
generally to rise, blown up as it were by the accumulating gas 
below, whilst the sea-beds sink. But the gases, imprisoned under 
high pressure, escape gradually through the fissures of the crust, 
when the production of new quantities from the nucleus will 
become insufficient, the pressure under the continents will decrease, 
and these will be projected upon the new crust underneath, giving 
rise to more or less extended crateriform configurations. This is 
the state in which we see the moon at the present time. If the 
earth’s crust is assumed to be 30 kiloms. thick, the pressure of the 
gases should be 650 atmospheres, and their temperature 900 deg. 
The gases would be of a density nearly equal to that of water, and 
superposed in the order: hydrogen, methane, nitrogen, ethane, 
oxygen, carbonic anhydride. Hydrochloric acid and siliciuretted 
hydrogen would also probably be stable under these conditions, 
The presence of gas underneath the continents, elevated as they 
are above the sea and of greater density than water, is necessitated 
by conditions of hydrostatic equilibrium. Vatwre says it is easily 
seen why volcanoes in the interior of continents never give off 
lava, but only gases; also why lines of coast volcanoes have 
successively receded inland where the sea encroached. 


An interesting paper in the Geological Section at the 
recent meeting of the british Association was ‘‘ On the Dissected 
Volcano of Crandall Basin, Wyoming,” by Professor J. P. Iddings. 
This paper was divided into a strictly petrological portion, and 
one dealing more broadly with the features of the area, and illus- 
trated by slides brought over for the purpose by Professor Iddings. 
The palwozoic and mesozoic deposits, almost unbroken up to the 
Laramie, had been disturbed and eroded before the outbreak of 
this volcano, now represented by lavas and breccias, penetrated by 
radiating dykes, and a core of crystalline rock, which is surrounded 
by a ehaotic mass of scoriaceous breccia and massive flows, Erosion 
has removed at least 10,000ft. from the summit of the volcano, and 
has cut 4000ft deeper into the valleys on either side of the centre. 
The lower breccia contains several varieties of andesite, the upper 
is chiefly basaltic, which is also the character of the chief massive 
flows. The dyke rocks are, on the whole, more crystalline, and 
contain biotite to the almost total exclusion of the olivine of the 
lavas and breccias. The core is chiefly of gabbro, which, however, 
passes into diorite, and even to aplite; these highly acid rocks 
— to be amongst the latest of intrusions, but are cut by a few 
dykes of lamprophyric basic rock, which are also represented in 
the flows outside the core. The author's investigations show that 
under different circumstances totally different mineral aggregates 
arise from the cooling of thesame magma. The basalts containing 
plagioclase, augite, olivine, magnetite, and sometimes hypersthene, 
the gabbros, plagioclase, augite, hypersthene, and biotite, besides 
some magnetite, orthoclase, and quartz, with or without horn- 
blende. Further, the coarseness of crystallisation in the core and 
dykes seems to have been more influenced by the temperature of 
the surrounding rock than by the pressure to which they were 
subjected. 
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MISCELLANEA. 


Mr Lovis Harper, C.E., Aberdeen, has just erected 
a steel rope suspension bridge 70ft. span over the river Trent, at 
Trentbam Hall, Staffordshire, for his Grace the Duke of Suther. 
land. 

Messrs. L. HuGu Bristowe anp Co., of 47, Victoria. 
street, S.W., are erecting one of their mechanical filter plants 
with a daily capacity of 400,000 gallons for the Zamora Waterworks 
Company, of Zamora, Spain, 

Tue corrected time of the Cunard Line steamer 
Lucania on her voyage from Queenstown to Sandy Hook was 
5 days, 13 hours, 45 minutes. She thus beats the previous best 
record, which was made by the American line steamer Paris, by 
39 minutes. 

Tue contractors for the Salisbury-Tete section of the 
Transcontinental Telegraph have left Fort Salisbury, and the 
material for the construction of the telegraph is now being con. 
veyed to that place by the Beira Railway, Consul Johnston reports 
that the contractors for the Zambesi-Blantyre section commence 
operations on the Ist prox. 


Some interest is being taken in the Midlands in the pro. 
posed new line from Bradford to Sheffield, through Barnsley, Hud. 
derstield, Dewsbury, and Cleckheaton. It is intended to juin the 
Midland at Bradford and Sheffield, and will shorten the distance 
between Birmingham and Bradford through Sheffield by eizhteen 
miles, The line would tap important nay gd districts west of the 
Midland main line, and branch railways in those districts are con. 
templated. If the Midland Railway eventually took the line over, 
its route to Scotland would also be shortened by eighteen miles, 
The estimated cost of the projected new line is £7000 per mile, 


THE following particulars of the pene: of minerals 
in New South Wales in 1892 are taken from the British Australa- 
sian for the 22nd June:—The output of minerals in the Colony 
during 1892 was £5,305,812, which, though a decrease of £1,341,194 
on the ang of 1891, was greater than that of any other previous 
year. The output of the principal minerals in 1892 was: Gold, 
156,870 oz., value £569,177; silver lead and ores, 133,354 tons, 
value £2,420,952; coal, 3,780,967 tons, value £1,462,388 ; silver, 
350,661 0z., value £56,884; copper, 4834 tons, value £187,706. The 
rincipal decreases as against 1891 were: Silver lead and ores, 
:063,787 ; coal, £280,407 ; and silver, £77,966. 

A “sTRAW BRIDGE” is a curiosity described in the 
Texas newspapers. It is said to be built across the Red River, 
seventeen miles from Quanah, Hardeman Co., Texas. As described, 
the bed of this river is very wide, and is a very fine, red, 
treacherous sand, making heavy hauling impossible. The bridge 
is really nothing but a causeway, three miles long, about 5ft. high, 
and wide enough for two teams. It was constructed by a near-by 
settler, who charges a small toll for its use. It is built of alter- 
nating layers of long grass and sand, and is rebuilt every season, 
as the high water washes it away. An attempt has been made 
to build an iron bridge, but it was washed away almost immedi- 
0 and the natives are said to find the straw bridge cheaper and 

tter. 


On Saturday, October 7th, the members of the Civil 
and Mechanical Engineers’ Society visited Wembley Park and the 
works of the new tower now in course of construction, by per- 
mission of the Metropolitan Tower Construction Company. The 
Society, represented by the president, Mr. R. Bolton, and a large 
party of members, was received by Mr. W. Gilbert, the resident 
engineer. The consulting engineers to this undertaking are Sir 
Benjamin Baker, and Mr. A. D. Stewart. The tower, as described 
and illustrated in a recent number of THE ENGINEER, when com- 
pleted, will be 1150ft. above the ground level and 1315ft. above 
the sea level. The park in which the tower is situated is now 
ready for opening, and covers an area of 130 acres. It has been 
laid out by Mr. H. E. Milner, the well-known landscape gardener. 
The grounds are well wooded, and picturesque portions of the 
ground have been set apart for cricket and football, and a racing 
track has also been provided, which is said to be the largest in 
England, having only two laps to the mile, and having a straight 
run in of 350 yards. A lake of the uniform depth of 3ft. has 
been constructed and connected with the river Brent, which runs 
through the park. Pavilions, bandstands, conservatories, and tea 
pagodas have been erected, and every accommodation desired by 
visitors provided, 

An hydraulic engineering scheme of some importance 
is ‘‘on the carpet” at Shrewsbury. The new water supply scheme 
recently prepared by the borough surveyor for getting water by 
gravitation from the Stretton Hills, twelve miles away, has been sub- 
mitted to Mr. G. F., Deacon, M. Inst. C.E. The total amount of Mr. 
Deacon’s estimate is £111,169, and that of the borough surveyor 
£111,434, but the latter does not include the cost of reducing the 
present consumption of forty-five gallons per head per day to 
twenty-five gallons, and this is estimated by Mr. Deacon at £5000. 
Neither amount includes any sum for the purchase of any terri- 
torial rights. The gas and water committee have reported this 
week to the Town Council that to carry out the scheme it may be 
desirable to take powers to borrow £120,000. The annual expendi- 
ture on the water rate, if the project is carried out, would be 
£7503 a year, provided the money was borrowed for seventy years. 
To meet this it would be necessary to make the water rate 1s. 6d. 
in the pound instead of Is. 1d. as now, or 5d. additional. The 
motion for the adoption of the report was met by an amendment 
suggesting as an alternative a new sewerage undertaking, and the 
purification of the Severn with the view of obtaining a supply of 
water at home, instead of going to Stretton. Ultimately the water 
scheme was referred to a committee of the whole council, Thus, 
says an enthusiastic local correspondent, the historic ground 
where, by the arts of war, Hotspur was defeated and slain by King 
Henry IV. in 1403, is to become the locale of the arts of peace, 
where engineers may work for the health and comfort of the 
population, 


At the Board of Trade inquiry on Wednesday, at the 
Westminster Town Hall, the Hon. T. H. W. Pelham continued 
to hear objections raised to the schedule of maximum rates and 
tolls to be charged on the Calder and HebbleCanal. In the course 
of the proceedings the Commissioner announced, with reference to 
future proceedings, that the next in order would be the canals of 
tke Manchester, Sheffield, and Lincolnshire Railway Company, and 
the Bridgewater Canal, after which would be taken the North- 
Eastern Railway Canal, and the North Staffordshire Railway 
Canals, the schedules for which had been received, and would be 
sent out at once, and objectors would be required to send in their 
amendments by Friday, October 20th. He proposed after that to 
take the Great Western Railway Canals, the Shropshire Union, 
and the London and North-Western Canal schedules, the two 
latter of which would be deposited before the end of this week. 
While the Calder and Hebble schedule was under consideration, 
Mr. Balfour Browne, in order to allay the apprehensions of traders 
as to a prospective rise of tolls or rates under the schedule, offered, 
the Times says, on behalf of the company to insert a clause to the 
following eftect:-—‘‘ Provided that the company shall have no 

wer under the preceding sections to charge any tolls or charges 
bigher than the actual tolls and charges paid at the passing of 
this Act.” The representatives of the trading interests expressed 
themselves willing to accept this clause, but Mr. Pelham said he 
was doubtful if the Board of Trade would consent to its insertion. 
The Board of Trade were required to fix a schedule of maximum 
rates and charges, and those should be contained within the four 
corners of the schedule. The schedule of the Calder and Hebble 
Company was concluded, and, Mr. Littler, Q.C., having opened the 
case for the schedules, proposed in the case of the Manchester, 
Sheffield, and Lincolnshire Railway Company’s canals, the proceeds 
ings were further adjourned till yesterday, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. 

Ix the absence of any definite knowledge as to whether the 

miners will accept the new offer of the employers to be content 

with 15 per cent, reduction, the fnel market was firm on 

Thursday afternoon in Birmingham, and also on the previous da: 

in Wolverhampton. This caused metal prices to be also maintained, 

and the consequence was, that although these occasions were the 
quarterly meetings, hardly any business was done. Inquiries 
were plentiful, but consumers seemed to he content with laying this 
foundation, and deferring the superstructure of actual business 
until later. A fair attendance, as usual, came from outside dis- 
tricts, including the North of England, London, South Wales, and 
elsewhere. Whilst the position was as stated, yet in some cases 
buyers asked for sellers’ quotations to be based on the supposition 
that the strike would fall through within the next few days, 

Stocks of material in users’ hands being low, it is anticipated that 

where satisfactory quotations were made on this basis, orders by 

letter or wire will be early forthcoming, in case the collieries 
immediately reopen. 

There was a good demand both for steel bought by local con- 
sumers from other districts and also for home-made steel. Bridge, 
girder, and boiler plates, and other engineering sections such as 
angles, large rounds, tees, &c., were in most request, some fair 
orders being given out, not only to local firms, but also to North of 
England and Scotch and West Coast houses, for consumption in 
this district. Three months ago basic steel bridge and girder 
plates of local make were £5 15s., boiler plates £6 5s., engineering 
angles £5 5s., and rounds £5 10s, to £6. Prices at to-day’s meet- 
ing were an advance of about 5s. per ton upon these figures. 
Satisfaction was expressed at the additional supplies of steel likely 
to be available in this district in the early part of next year by the 
starting of the new steel works of Earl Dudley’s Company. 
Imported steel prices varied considerably. Bessemer blooms and 
billets from South Wales and Cleveland districts were £4 7s. 6d. 
upwards, Siemens qualities, £4 12s. 6d. to £4 15s., and in some 
cases even £5; Bessemer tin bars, £4 7s. 6d., and Siemens, 
£4 12s, 6d. to £4 15s, 

The standard prices of Staffordshire marked bars and plates and 
sheets were re-declared on last quarter's basis, namely, £7 10s. for 
bars, with £8 2s, 6d. as the Earl of Dudley's Co.'s prices, £8 for 
hoops and angles and tees, and £8 10s. to £9 for sheets—singles— 
and for boiler-plates, These «juotations are for iron rolled by the 
list houses. Compared with last quarterly meetings—these, it will 
be remembered, occurred before the strike—several descriptions of 
second and third-class finished iron were up 5s., and in a few ex- 
ceptional cases 7s. 6d. and even 10s. per ton. Common bars, which 
in July were quoted £5 10s, to £5 15s., were this week mostly £6 ; 
hoops, which at that time were £6 5s, to £6 10s., were now the 
latter figure as a minimum ; and gas tube strip, which then was 
£5 15s., was now £6 2s, 6d. Prices of ordinary black sheets were 
5s, advanced upon three months back, the figure of £7 for doubles 
quoted in July being now £7 5s, upwards; and singles having 
risen from £6 17s, 6d. to £7, and trebles from £7 15s. to £8, 
galvanised sheets to-day were £11 5s. to £11 10s. in bundles, 
f.o.b, Liverpool, or 10s. more than three months ago. For bridge 
and tank-plates £7 was asked, ordinary boiler-plates £8, and best 
boiler-plates £9 to £10. 

Official returns issued this week, showing the present condition 
of the Midland, Staffordshire, and Lancashire blast furnaces, as 
affected by the colliers’ strike, are more satisfactory than had been 
anticipated, and have created a very favourable impression here. 
They make known that the current number of furnaces blowing in 
the area over which the strike extends is 83, a reduction of 49 on 
three months ago, just before the strike commenced. In Lanca- 
shire there are blowing at date 15 furnaces, as against 22 prior to 
the dispute; in the West Riding of Yorkshire 4, as against 14 three 
months ago; Derbyshire 11, as compared with 27; Lincolnshire 7, 
against 12; Northamptonshire 8, contrasted with 9; North Staf- 
fordshire 10, against 14; and South Staffordshire 25, com- 
pared with 27 before the strike. Thus it will be seen 
that Derbyshire has sustained a reduction of 16 furnaces ; 
Lincolnshire, 5; Northampton, 1; Yorkshire, 10; Lancashire, 7; 
and North Staffordshire, 4, Previous to these returns it bad not 
been thought in this district that so many furnaces as twenty-nine 
were in blast in the centres mostly regarded as comprising the 
Midland iron district proper, and from which the finished iron 
masters here draw the main part of their supplies, and the infor- 
mation now available has been warmly welcomed. The fact that 
this number of furnaces is in blast, notwithstanding the difficulty 
in getting coals and coke, accounts for the somewhat lessened 
scarcity of pig iron supplies which has been noticeable during the 
past few weeks, 

Staffordshire all-mine hot-blast pigs this—Thursday—afternocn 
were quoted 60s. to 62s. 6d., part-mines 43s., and cinders 35s. to 
37s. These figures, compa with those ruling at the previous 
quarterly meeting, show that all-mines have advanced by 2s, 6d. 
for ordinary qualities up to 5s. for best, and cinder pigs about 2s. 
The demand for Midland sorts still exceeds the supply. Westbury 
—Wiltshire—forge pigs are 46s. at stations. Ordinary brands of 
Derbyshire make were quoted to-day 45s. to 46s, for forge 
qualities, with foundries rather more. Compared with last 
quarter-day, Midland pigs were up 3s. to 4s, per ton on Derby- 
shires, 4s, on Northamptons, and 2s, to 3s, on Lincolns, all for 
forge sorts, 

Regret is expressed in business circles this week at the death of 
Mr. Robert Heath, of Biddulph Grange, North Staffordshire, which 
occurred on the 7th inst. at Harrogate, at the advanced age of 
seventy-seven. He was the largest coal and ironmaster in North 
Staffordshire, working extensive blast furnaces, puddling furnaces, 
rolling mills, and collieries at Norton, Black Bull, Ford Green, 
Ravensdale, Tunstall, and Biddulph Valley. His four surviving 
sons carry on the business of Robert Heath and Sons, The deceased 
gentleman was the son of a mining engineer, and many years ago 
succeeded his father as manager of the Clough Hall Collieries and 
Ironworks, He was much liked by the several thousand people in 
his employ. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The prospect, if anything, is still more gloomy than 
ever, and nothing now seems left but that the dispute in the coal 
trade will have to be fought out until one side or the other is 
beaten. Some hope was entertained that the basis of settlement 
proposed by the Mayors of Yorkshire, Derby, and Nottingham, 
although they were not at all favourably received by the repre- 
sentatives of the miners, might possibly bring the dispute to an 
end ; but the decision of the Federated Coalowners only to resume 
work at a reduction of 15 per cent. has destroyed all further hope of 
any agreement being come to. Unless there is some very considerable 
breaking away from the Coalowners’ Federation, which in this district 
is not regarded as probable, there will be a further curtailment of 
manufacturing operations throughout all the principal coal-using 
industries. Not afew of the works have been simply struggling 
on with precarious and high-priced supplies of fuel, in the hope of 
some speedy resumption of work, but now that this prospect is 
apparently as far distant as ever, they will prefer to shut down 
their plant until the coal struggle is over. In addition to the 
entire suspension of operations at both blast furnaces and finished 
iron works throughout the district, a large number of engineering 
establishments are only running a part of their plant, and the con- 
tinued increased cost of all descriptions of fuel is becoming 
altogether prohibitive, except as a temporary expedient which, for 


the time, may ibly entail less actual loss than a complete stop- 
page of ve, erie 





The Manchester iron market on Tuesday brought together about 
the usual average attendance, but so far as business in any descrip- 
tion of iron was concerned, the report all through was again, as it has 
been for several weeks past, that there was little or nothing to be 
done, nor any likely prospect of improvement, until the disastrous 
dispute in the coal trade is brought to an end, and many of the 
iron merchants whose ordinary business is for the present almost 
entirely suspended, have been chiefly engaged in selling coal on 
their own account or for ironworks in other districts which they 
represent, where they have collieries running and are able to send 
supplies into this market. Lancashire makers of pig iron are com- 
pletely out of the market, but this has no appreciable effect in 
bringing forward any increased demand as regards district brands. 
The few Lincolnshire and Derbyshire furnaces still in blast are 
transacting only a restricted business at the prices recently given, and 
40s. 6d. for forge, to 41s, 6d. for foundry Lincolnshire, and 48s, to 
49s. for foundry Derbyshire net cash, are still the average figures 
obtainable, delivered Manchester. In outside brands of pig iron 
the considerable increase in freights has forced up the price of 
Scotch iron offering here, and although they are no dearer, f.o.b. 
in Scotland, neither Eglinton nor Glengarnock could be bought 
just now much under 47s. for prompt delivery at the Lancashire 
ports. Middlesbrough iron is, however, scarcely maintaining late 
rates, good foundry qualities being readily obtainable at 43s. 4d. 
to 43s. 10d. net cash, delivered here. 

In the manufactured iron trade the very small amount of busi- 
ness which is being put through is mainly in North Staffordshire 
iron—and bars from that district are still quoted at £5 12s. 6d., 
delivered here. Merchants, notwithstanding the stoppage of 
Lancashire forges, report that there is no materia] increase in the 
demand upon the stocks they hold, and prices for this are un- 
changed. : 

Only a quiet business continues to be reported in the steel trade. 
Hematites meet with only a very limited inquiry, and prices are 
weak, not averaging more than 53s, 6d. to 54s., less 24, for good 
foundry qualities, delivered Manchester. Steel boiler plates are 
still quoted at £6 10s. per ton, delivered in the Manchester district ; 
but makers report only a very slow business being put through. 

In the engineering trades of the district the position continues 
without any particular change to notice from what was last 
reported, the only special feature being that operations at works 
have, during the past week, been still further interfered with, 
owing to the great difficulties which are experienced in securing 
fuel supplies, and the high prices that are now being asked. 

The Manchester Association of Engineers open their discussion 
session, for the ensuing winter season, on Saturday by a social 
meeting at the Grand Hotel, Manchester, when there will be an 
exhibition of photographs, models, and instruments of ingenious 
mechanism interesting to the members. The first discussion 
meeting is set apart for members who have visited the Chicago 
Exhibition, to allow them an opportunity of giving the Association 
reg the views or opinions they have formed respecting the 

orld’s Fair. For the remainder of the session the programme 
includes papers by Mr. Joseph Nasmith, Assoc. M. I. Mech. E., 
of Manchester, on ‘‘Humidity and Ventilation;” Mr. W. 
Thomson, F.R.S. Ed., F.1.E., of Manchester, on ‘‘ The Influence of 
some Chemical Agents in Producing Inquiry to Iron and Steel ;” 
Mr. Henry Webb, of Bury, on ‘‘Steel and its Manufacture ;” 
Mr. W. 8. Sample, of Patricroft, on ‘‘The Manufacture of 
Aluminium ;” Mr. A. G. Brown, of Manchester, on ‘‘ An Instru- 
ment for the Measurement of Moisture Contained in Steam ;” 
and the session will conclude with a paper which is to be con- 
tributed on ‘‘The Manchester Public Hydraulic Power Scheme,” 
which will be of special interest to members throughout the district, 
as well as to engineers generally. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday last in Manchester, Mr. Joseph Dickinson, F.G.S., 
in the chair. Mr. Wm. Saint was elected president ; Messrs. G. W. 
Peace, Wm. Yates, F.G.S., R. Winstanley, and J. Grundy, vice- 
sresidents ; Mr. H. M. Ormerod, hon. treasurer; Mr. Mark 
Stirrup, F.G.S., hon. secretary; Messrs. R, Clay, J. Gerrard, 8S. 
Garside, C. Cockson, H. Speakman, A. Pilkington, G. Wild, Clegg, 
Livesey, H. A. Woodward, and J. Crankshaw, members of the 
council ; and Messrs. J. Tonge and C, Livesey, hon. auditors. The 
annual report, which was adopted, stated that the list of members 
up to the close of the year was nine life, thirteen honorary, and 
260 ordinary members, making a total of 222, which was the same 
number as at this time last year. Amongst other matters referred 
to in the report was a paper read during the session by Mr. De 
Rance, F.G.8., on ‘*The Results of the Salt Union Boring at 
Marston, near Northwich,” which detailed the first serious attempt 
to pierce the Red Rocks of Cheshire in order to reach the concealed 
coalfield which was so confidently believed to underlie them, and, 
the report added, it must be a matter of general regret that the 
unforeseen great thickness of the Triassic rocks, which was so 
much more than had been estimated, resulted in the abandonment 
of this bold venture. 

With the exception that perhaps during the earlier part of the 
week there was a temporary relaxation in the pressure of demand, 
in anticipation of some ible early settlement of the wagesdispute, 
the position in the coal trade continues very much as reported last 
week. The output of the few Lancashire collieries which so far 
have resumed work at the old rate of wages, is so comparatively 
small as not to make itself felt at all in the market, and large 
buyers and consumers have still to obtain all their supplies from 
outside districts, with a continued hardening up in prices, For 
steam and general manufacturing purposes, supplies have been 
largely and more promptly obtainable from Scotland than 
any other district, but for these prices have gone up about 
ls. to 2s. per ton during the week, A gcod deal of Scotch 
coal is coming in by way of Carlisle, and for delivery at stations 
in this district is quoted at about 19s. to 20s. for slack, 22s. 6d. 
to 24s. 6d. for nuts, and 23s. 6d. to 24s. 6d. for steam coal, 
whilst slack from North Staffordshire is quoted at about 18s. 6d. 
per ton, with steam burgy about 21s. 6d. per ton, delivered at 
stations here. These, of course, represent the prices for wholesale 
quantities, upon which the cost of cartage and the dealers’ profit 
have to come, and for supplies on the spot 22s. to 23s. is being 
readily got for engine fuel, and 24s, to 25s. for good qualities of 
steam coal. With regard to house-fire coals, the better qualities 
come from Staffordshire; but these are only very irregular, and 
are quoted at about 28s. 6d. per ton, delivered at stations here, 
whilst where any coal obtained from outside districts is held in 
stock for immediate delivery as much as 30s, up to 35s, per ton is 
being got. 

Barvow.—There is no change to note in the condition of the 
hematite trade of this district. The requirements of consumers of 
pig iron have been gradually getting less and less, and at the 
present time they represent a very small tonnage indeed, and the 
business doing by makers of hematite pig iron is exceedingly small. 
The demand from steel makers is less than it was on account of so 
many steel mills standing idle, and prospects all round are as bad 
as they can be, the outlook for the coming winter not being looked 
upon as in any way promising. The values are the same, and 
during the past week smelters have been offering Mixed Nos, of 
Bessemer iron at 45s. per ton net f.o.b.; but some buyers who have 
small requirements were not willing to place orders at that figure, 
demanding lower rates. Makers find it, however, impossible to 
quote Jower than this, In the warrant market there is nothing 
doing, and sellers are asking 44s. 7d. per ton. The production of 
iron remains the same, and the stocks of warrants represent in the 
aggrogate 79,857 tons, } 

he steel trade is very quiet all round. At Barrow the mills are 
all stopped, and may be idle for a week or two more, The general 
demand, not only on home account, but on continental, foreign, 
and colonial account, for steel is exceedingly quiet, and buyers are 
wanting very low rates for the small orders they have to place. 
Heavy rails are the chief section in demand, and £3 15s. per ton is 
the quotation this week. The other sections manufactured in the 
district call for a very quiet inquiry, and nothing worthy of 





mention is offering in any of them. Prices are as follows :—Tin- 
plate bars, £3 17s.; billets and slabs, £4 5s.; blooms, £4 ; hoops, 
£6 15s.; wire rods, £6 12s, 6d. to £6 15s.; and ship plates, 
£5 12s. 2d. ; and angles, £5 10s.; and boiler plates, £6 7s. a. per 
ton. 

The shipbuilding and engineering trades are very quiet, and 
builders are experiencing a great amount of difficulty in secur- 
ing fresh contracts to fill the places of those which are about 
finished. 

The iron ore trade is quiet, and average sorts are quoted at 
8s. 6d. to 9s, 6d. per ton net at mines. 

The export shipping trade is in a very quiet way. The exports 
for the past week of iron and steel represent in the aggregate 8861 
tons, as compared with 21,286 tons in the same period of last year, 
a decrease of 13,425 tons. The shipments to date stand at 592,613 
tons, as compared with 565,645 tons last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE talk is still of coal. A few collieries were re-opened last 
week in the Midlands, but the fuel obtained was so inconsiderable 
that it had no effect on the prices in this city. Staffordshire is 
supplying our works with the bulk of the coal now being used. 
Quotations for Staffordshire steam coal advanced last Friday from 
23s. to 26s. 6d. per ton at the depts. I have seen it stated that 
the best qualities of house coal have fetched in Sheffield as much 
as 30s. per ton, but have failed to obtain confirmation of this story. 
It is bad enough to have to pay from 22s. to 25s. per ton. These 
are the accepted rates, although at such famine prices it is not 
possible to get supplies to the full extent required. Coke con- 
tinues to be scarcer than coal. 

The weight of coal taken from Yorkshire collieries to Hull 
last week was scarcely worth taking into account—42,992 tons 
against 174,816 tons for September of last year. For the nine 
months of the year, the quantity sent to Hull was 1,049,480 tons 
against 1,695,408 tons for the similar period of 1892, The ship- 
ments to foreign markets a year ago amounted to 75,607; last 
month they were merely 624 tons. The steam coal trade with the 
great Yorkshire port is thus practically suspended. 

The dispute in the coal trade has again reached a deadlock. The 
Mayors’ Conference at Sheffield resulted in a proposal for a 10 per 
cent, reduction, instead of 25, the men to resume wages at the old 
rate, and the reduction to come into effect six weeks later. That 
proposal has been declined by the coalowners at Derby, where 
they refused to re-open their pits on the old terms, yet, in the 
interests of the country and peace, consented to take 15 per cent. 
Mr. Benjamin Pickard, M.P., President of the Miners’ Federation, 
is ill at Barnsley, and his views are, therefore, not obtainable; but 
Mr. Sam. Woods, M.P.—Lancashire—has declared that the miners 
will not even accept a 10 per cent. reduction. The Miners’ 
Federation meet at Birmingham on the 13th inst. to decide what 
is to be done. One large coalowner in this district is in favour of 
a settlement on the basis of the Mayoral compromise. 

Lincolnshire and Derbyshire pig iron is selling at 5s, per ton 
above the former rates ; Middlesbrough pig iron is rather easier to 
buy. The steel trade would soon be brisk if sufficient fuel were 
obtainable. Important armour-plate orders are in hand, and ship- 
building is improving. For several large merchant vessels which 
have been ordered steel castings are required in considerable 
numbers, but our local manufacturers cannot take the work for 
lack of fuel. Several of our local rolling mills are again recommenc- 
ing work. One large steel company has opened its steel melting 
works after three weeks’ stoppage. A general feeling prevails that 
the settlement of the coal dispute will be followed by a time of 
briskness in the three industries of coal, iron, and steel. 








. THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


IF we look at the statistics of production and deliveries of iron, 
we shall find ample grounds for taking a very sanguine view of the 
situation, and will be somewhat surprised to learn that the tone of 
the market is not at all favourable, and that prices are weak. 
Seldom have the deliveries of pig iron been so good as they are 
now, both on shipping account and for home consumption, and 
though the production is considerably enlarged, not only as com- 
pared with last year, when the Durham strike paralysed business, 
but also as compared with 1891, when there was something 
like a normal state of trade prevailing. The exports were not 
so good even in 1889, which was a prosperous year, and local 
consumption has also increased. It is true that the quantity 
of Cleveland pig iron used in the district has diminished, as the 
finished ironworks have been running so irregularly, but to make 
up for this the steel works have done well, and the consumption of 
hematite and basic pig has improved accordingly, and so more than 
made up for the loss caused by the slackness in finished iron. Pig 
iron makers in the North of England have not done so badly this 
year as regards the volume of their trade, their complaints relate 
more to the lowness of prices. During the last nine months they 
made 2,059,221 tons of pig iron, against 1,227,429 tons in 1892, and 
1,956,617 tons in 1891, and they have produced more hematite, 
spiegel, and basic pig iron than was ever before known, but 
yet their prices have been more unsatisfactory than for many 
years. The average price which they have this year realised 
for No. 3 Cleveland G.M.B. has not been more than 34s. 10d., 
whereas last year, over the same period, they realised 38s. 9d., and 
in the previous year 40s. 5d., while in 1890, which was a fairly 
prosperous year, their average was 48s, Usuaily in October, which 
is the most active period of the shipping season, the prices tend 
upward ; but this year, while the exports are even brisker than 
usual, the market is flat and quotations weak. There is nothing 
certainly in the present state of the trade which could induce this 
flatness, and it is evidently apprehensions regarding the future 
that are influencing the market unfavourably. There appears to 
be a general opinion that when the Midland colliers’ strike is 
ended, and the season for shipment to the Baltic ports closes— 
which latter will be soon—the prices of Cleveland iron will be 
further reduced, and naturally consumers will not buy for delivery 
further ahead than the end of this month. It is quite likely that 
the closing of the Baltic will have an unfavourable effect upon the 
market, but it is not so certain that the settlement of the Midland 
difficulty will, as it has done nothing to help up the value of iron; 
it may indeed improve the price of hematite iron, because it will 
lead toa revival of the Sheffield demand, which before the strike 
amounted from this district to 10,000 tons per week, which was at 
least a-third of all the hematite made by the furnaces in this 
district. 

The standard quality of Cleveland pig iron has fallen another 3d. 
this week, and is thus 6d. below what it was towards the end of 
last month. It has now come down to the price that ruled in June 
previous to the commencement of the Midland colliers’ strike, 
though it did not gain the 6d. because of that strike, seeing that 
no extra Cleveland iron was required by the Midlands, and tho 
quantity sent there at any time is very small, owing to the high 
cost of carriage. Neither did the stoppage of the Midland furnaces 
of itself allow of more Cleveland iron being sent abroad, because 
pig iron from the Midlands is not usually shipped. No. 3 Cleve- 
land pig has this week been readily obtainable at 35s. per ton for 
f.o.b. prompt delivery, both from merchants and the majority of 
the makers. The latter are more inclined to sell, as they see that 
there will be a quieter time after the close of this month owing to 
the close of the Northern Navigation season, and what has to be 
sent to the Baltic ports this year will have to go this month. 
Cleveland warrants have fallen to 34s. 10d. cash, which is about the 
lowest figure that has been reported since the early summer, 
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Connal's stock of Cleveland iron on Wednesday night was 87,883 
tons, or 83 tuns decrease this month. No. 1 Cleveland pig is sold 
at 37s. 3d.; No. 4 foundry, 33s. 6d.; grey forge, 32s. 9d.; mottled 
and white, 32s. 6d.; forge qualities having fallen less than foundry 
because they are scarce, and a better demand has sprung up for 
them, not locally, but chiefly for Scotland. East Coast hematite iron 
is stiffer at 43s. 3d. for mixed numbers, this being due to a brisker 
demand anda threatened increase in the price of Spanish ore, which 
must follow in the advancing freight rates. Shipowners are getting 
6s. per ton Bilbao to Tees, where a short time ago they were gla 
enough to accept 5s. 6d., and average Rubio ore certainly cannot 
be got under 12s. 3d. delivered, while 12s. 6d. is the general 
figure asked by ore merchants now. The pig iron shipments from 
Middlesbrough this month up to Wednesday night amounted to 
38,258 tons, as compared with 29,070 tons last month, and 21,294 
tons in October, 1892, to 11th. There is a large increase in the 

ig iron shipments from Skinningrove, and almost all is sent to 
Scotland. The Skinningrove Company have shipped this year 
more than their furnaces have made, and the construction of their 
harbour, though a costly undertaking, has proved a very good 
thing for them, as they have now no difficulty in finding a market 
for their iron. 

The official accountants have ascertained that the average price 
realised for No. 3 Cleveland pig during the quarter ended 
September 30th was 34s. 3°38d. per ton as compared with 
34s. 2°57d. in the previous quarter, there being thus an 
increase of about three farthings per ton. Wages of the blast- 
furnace men are regulated bya sliding scale based upon this 
ascertained price, and as may be expected, there wi!l be no altera- 
tion made for the current quarter. 

The dispute between the Cleveland mineowners and a number of 
their men, which has been going on for some months, and resulted 
in strikes at several of the mines, has this week been settled. It 
related to the working of the ratchet drills by which the holes were 
bored in the face of the stone, and which were designed to super- 
sede the old hand drill. The masters wanted one skilled man to 
work the ratchet, and the other men to act as fillers at lower rates 
of wages, and the men did not approve of this, and refused to let 
the matter go to arbitration as the masters proposed. The 
employers doubt whether the miners’ proposals will meet the vary- 
ing circumstances of each mine, and secure for the ratcbet drill full 
efficiency, but nevertheless this week they have agreed to give the 
proposals a trial till March 3lst. These proposals were:—(1) That 
there shall be no limit placed on the number of men to be attached 
to the ratchet drill at any mine. (2) That the getting and filling 
shall be paid for in one rate. There seems to have been an idea 
outside the trade that this dispute was a ao against the intro- 
duction of machinery into the mines for drilling, but such was not 
the case. The miners of Cleveland have shown no hostility to the 
use of machinery, and, as a matter of fact, machine drills actuated 
by compressed air, bydraulic power, &c, have been at work in the 
mines for years. The dispute has been a3 to the arrangements for 
working the drills. 

There is again a lull in the demand for finished iron and steel, 
and producers of manufactured iron look forward with no little 
apprehension to the coming winter, especially the plate and angle 
manufacturers, who have not derived that benefit from the revival 
of shipbuilding which the steel producers have. The bar producers, 
who have not yet to withstand the competition of steel, are able to 
keep their mills fairly well employed, and to maintain their prices, 
which are on the basis of £4 17s, 6d., less 24 per cent., for common 
bars. Heavy steel rails are at £3 17s. 6d. net, and though there 
are not many inquiries now, producers are not disposed to reduce 
its quotations. The output of steel plates and angles has been 
reduced, the Consett Company having been compelled to lay off 
their mills in consequence of the scarcity of water—one of the 
results of the great drought. The company has obtained its 
supplies from the Consett Water Company, but some time ago 
they were limited to half, and more recently to one-quarter of 
the usual service. The iron company then pumped water out of 
the Tinmill drift by electricity, but found it was not adapted to 
their requirements, and the consequence has been that only the 
smelting departments of the stee] works—the blast furnaces—have 
been kept in operation. 

The Atlas Steel and Iron Works, at Middlesbrough, which have 
been idle for three months, have been re-opened under new 
management, for the production of steel hoops, nail and tube 
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e question of the employers’ offer io agree to a renewal of 
the old sliding scale for regulating wages in the manufactured iron 
trade of the North of England has been considered by a meeting 
of the representatives of the men. It was the employers who gave 
notice of a termination of the old scale, not because they had any 
fault to find with it, but because at several works they desired to 
revise the rates paid to certain of the higher paid classes of men, 
and these alterations could not according to the rules be made 
during the currency of a sliding scale. The men are averse to 
renewing the sliding scale on its basis without the employers with- 
draw their claims to revise the rates, and at the meeting referred 
to passed the following resolution:—‘‘ That this meeting of dele- 
gates, representing the members of the Board of Conciliation and 
Arbitration and the workmen at works not subscribing to but 
governed by the decisions of the Board, unanimously resolve to 
instruct the operative representatives to agree to a renewal of the 
sliding scale on the condition that the whole of the claims for the 
revision of rates paid in the manufacturing iron departments be 
withdrawn ; the question affecting the revision of the steel rates to 
be submitted to the Board, and, if necessary, to an independent 


. arbitrator, and failing this to ask that the sliding scale basis of 2s. 


above shillings for pounds be increased.” If the employers were 
to withdraw their claims they might as well never have given 
notice for a termination of the scale; it was for getting an oppor- 
tunity of revising certain rates that they took their action. The 
question of amalgamating the Midland and Northern wages scale 
is being considered by the men, but in this district they do not 
seem eager for the proposal being carried out. 

The North-Eastern Railway Company has recommenced the 
working of full time at its North-road Engine Works. It 
has been running short time for over a year. 

The North of England Gas Managers’ Association held its thirty- 
third half-yearly meeting at Middlesbrough on Saturday, under the 
presidency of Mr. David Terrace, who is the manager of the 
Middlesbrough Corporation Gas Works. and the president of the 
Association for this year. After an address from tir. Terrace, Mr. 
G. W. Smith read a paper on “‘ Hislop’s Regenerative Settings,” and 
Mr. H, Leesoneon ‘*Gas Undertakings : in Relation tothe Useof Gas 
Engines.” The members during the afternoon inspected the inclined 
retorts at the Middlesbrough Gas Works, and afterwards took a 
trip down the Tees to the Fifth Buoy Lighthouse, where the half- 
yearly dinner was held. 

There being some probability of an early termination of the 
Midland colliers’ strike, the demand for coal in the North of Eng- 
land is less pressing, and prices are easier ; but deliveries to South 
and West Yorkshire are very heavy, and the railway sidings 
throughout the district are still crowded with laden coal wagons, 
the traffic being so large that it is difficult to get them away 
promptly. The Durham colliers have resumed their claim for an 
advance of wages on the ground that there has been a largely- 
increased output at advanced prices, independent of the standing 
contracts, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE Glasgow pig iron market has been dull, with only a small 
business in Scotch warrants, and prices have been somewhat easier. 


The a that the production of pig iron would shortly be 
ially increased keeps consumers easy with regard to future 





prices. Scotch warrants have sold at 42s, 3d. and 42s, 2d. cash, 
and Cleveland at 35s. to 34s. 9d. Hematite warrants have been 
idle, Cumberland being quoted at 44s, 3d., and Middlesbrough at 

. dd. cash, 

Makers’ prices of pig iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. Bd; No. 3, 43s.; Monkland, No. 3, 43s, 6d.; 
Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No.1, 47s. 6d.; 
No. 3, 44s. 6d.; Gartsherrie, No. 1, 49s.; No. 3, 46s.; Summerlee, 
No. 1, 49s. 6d.; No. 3, 46s.; Calder, No. 1, 50s.; No. 3, 47s. 6d.; 
Langloan, No. 1, 56s, 6d.; No. 3, 46s. 6d.; Coltness, No. 1, 56s. 6d. ; 
No, 3, 48s. 6d.; Glengarnock at Ardrossan, No. 1, 49s. 6d.; No. 3, 
45s, 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, 
No. 1, 45s. 6d.; No. 3, 44s. 6d.; Shotts at Leith, No. 1, 51s. 6d.; | 
~ 3, 48s. 6d.; Carron at Grangemouth, No. 1, 53s. 6d.; No. 3, 

7s. 6d. 

The export demand for pig iron is improving, and some think it 
not unlikely that a better demand may be experienced in the next | 
few weeks, before the closing of the navigation abroad The 
past week’s pig iron shipments have been 5033 tons, against 6840 
in the corresponding week of 1892. There was dispatched to 
Russia 1040 tons, Germany 540, Canada 595, South America 230, 
India 125, Australia 530, France 195, Italy 280, Holland 120, 
Belgium 55, Spain and Portugal 20, other countries 200, the coast- 
wise shipments being 1105 tons, compared with 3290 in the corre- 
sponding week of last year. 

The production of pig iron in Scotland has probably reached its 
minimum for the present year. A number of furnaces have been 
getting ready to go into blast, and two of these are now in ful! 
operation. The total number blowing in Scotland is 41, compared 
with 39 last week and 78 in the corresponding week of last year. 
The two furnaces added have been placed on hematite, for which a 
rather better demand is anticipated in consequence of the growing 
activity in the steel trade. There is comparatively little English 
hematite wanted in Scotland, because the product made from 
imported ores is equally good and comparatively cheap. | 

The steel trade is if anything somewhat more brisk. Shipbuilders | 
have been giving out work rather more freely, and it is ho this | 
may continue, although the frequent disputes among workmen in 
the shipyards is certainly not reassuring. Some of the steel works | 
are very busy, while others are moving along quietly, and one or | 
two -have not started because they consider prices insufficient. | 
Merchants and consumers are understood to be expecting lower 
prices when the values of coal have come back to the normal level. 
On the other hand, makers of steel are reported to have declined 
work unless at current rates, which are on the basis of £5 5s. to 
£5 7s. 6d. for ship-plates, less 5 per cent. for delivery in the Clyde 
district. 

In the finished iron trade a rather easier feeling prevails. The 
more pressing wants of home users and shippers would seem to be 

retty well met for the present, and there is a disposition to hold 
ck orders wherever possible, under the impression that before 
long business may be easier. At the same time, the manufacturers 
are kept fairly well employed, and in some instances are even 
busy. They quote the lowest grade of common bars £5 5s.; second 
grade, £5 7s. 6d.; highest grade, £5 12s. 6d.; best bars ranging | 
up to £6 2s. 6d., all less the usual discount. 

The sheet makers report steady work, the demand being fairly | 
active both for iron and steel sheets. The prices are steady on | 
the basis of £7 7s. 6d. for iron, and £7 17s. 6d. for steel singles, | 
less 5 per cent. | 

There was shipped from Glasgow in the past week machinery | 
worth £7433 ; sewing machines, £6554; steel goods, £8190 ; and | 
miscellaneous iron goods, £15,210. | 

The coal trade continues very active. Inland business is on a 
moderate scale, but there is extraordinary animation in the coast- | 
ing branch, the demand being very active for England. On the | 
East Coast the pressure on the different harbours has been very 
great, the loading turn extending from three up to fourteen days. 
In the West, on the Clyde ships are getting very good despatch, 
and in addition to the coal sent by steamer, very large quantities 
are being transported direct by rail to England. For example, the 
London and North-Western and Midland Railway Companies are 
getting their own supplies by rail to Carlisle, and thence dis- 
tributed as required. e total coal shipments from Scottish ports 
in the past week were the greatest on record, being 239,727 tons ; 
an increase of 19,919 tons over those of the preceding week, and 
69,686 tons more than in the corresponding week of last year. The 
prices f.o.b. at Glasgow are :—Main coal, 10s.; splint, 10s. 6d.; 
ell, 10s. 6d. to 10s. 9d.; and steam, 10s. 6d. This remarkable 
approximation of the prices of all sorts of coal is indicative of the 
great demand. Coals are wanted, and purchasers are not fastidious 
as to the particular sort, if only they can find supplies. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE just had a run through the principal part of the colliery | 
district, and was much impressed with the good and solid work 
that is being done. Some years ago, at a great expense, the 
Dowlais Company first sunk one pit at Bedlinog, and then another. 
The result after years of labour was to confirm the opinion of 
experts, that had the sinking been done by an ordinary company 
it would have come irretrievably to grief. But Lord Wimborne 
has an amplitude of resources. Steadily, under able management, 
the work has been continued, and last week the results were all 
that could be desired, the two pits in one day turning out an out- 
put of over 2000 tons. In the course of my survey I was impressed 
with the fact that the colliers have brushed agitators and agitation 
on one side, and have settled down to make the best of the golden 
opportunity now before them. The Merthyr collieries, represented 
by Cyfarthfa and Plymouth, were literally to the fore. The 
Aberdare line, including Penrhiwciber, the Navigation collieries, 
and various others, up to those of Lancaster and Spier, showed 
splendid work. Similarly at Cilfyrydd, and the Rhondda, the 
feeders of Taff and Barry were not a whit behind, and when I 
exchanged my course for the Rhymney Valley, I was com- 
pelled to admit that at no period since the seventies had there 
been such an immense coal traffic. The Rhymney and Taff Vale 
mineral returns for the week must be considerable, and it was 
evident that not only was the best steam coal well in demand, but | 
secondary coals, small steam, and house coals made also a plentiful 
show. The animation on the lines was not confined to those 
feeding the Bute, Penarth, and Barry. Those supplying Newport 
were quite as brisk, and this is shown by results. On Monday 
sixteen vessels were loading in Alexandra Docks, and the old 
docks were full of life. The cargoes of Powell Duffryn coal 
dispatched this week from Newport were exceptionally large, three 
steamers taking away 17,000 tons, including bunker coal ; destina- 
tion principally India. September coal returns of shipments from 
various Welsh ports have naturally been looked forward to with 
some interest, to see the effect of the strike. The total coal 
dispatched was 1,237,580 tons, as compared with 1,262,758 tons in 
September, 1892, As officially stated, the decrease in shipments 
is attributable “‘ entirely to the temporary dislocation of business 
which prevailed for a couple of weeks after the termination of 
strikes in Monmouthshire and South Wales.” 

The returns of the year so far are well worth a careful analysis. 
On four several months, namely, January, March, April, and June, 
Cardiff exported over a million tons of coal. The highest was in 
March, when 1,066,817 tons were exported. The two lowest 
months were August and September, when the exports were 
severally 868,742 and 868,879 tons. As July showed a total in 
round numbers of 991,000 tons exported, the loss to colliers and 
coalowners is evident at a glance. 

Cardiff Exchange has been animated all the week. Midweek 
coal was reported scarce, and sales for prompt shipping fell off. 
Prices were well maintained and hardening :—Best steam, 15s, to 
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15s, 6d.; seconds, 14s, to 14s, 6d.; inferior sorts, 12s. 6d. to 13s,; 
small, 6s. 6d. to 7s, House coal is steadily improving: best, 15s. 
to lis. 6d.; No. 3 Rhondda, 13s, 6d. to 13s. 9d.; brush, 10s, 9d, to 
lls.; small, 8s. 6d. 

The improving coal trade has had a noticeable effect on other 
industries. Pitwood is in good demand from 14s, 6d. to 14s, 9d, 
—* furnace 18s, to 19s., foundry 20s, to 21s., special foundry 
Le 

I am sorry to announce the death of Mr. J. R. Jones, late 
furnace manager at Dowlais. He retired lately after forty years’ 
good service. : 

On’Change, Swansea, midweek, it was reported that pig iron 
was slightly weaker ; Glasgow, 42s, 2d.; Middlesbrough, 34s, 10d, ; 
hematite, 44s. 7d.; other quotations as follows:—Welsh bars, 
£4 lds. to £4 17s. 6d.; steel rails, £3 15s. to £3 17s, 6d. heavy ; 
light rails £4 10s, to £4 15s. ; iron sheets, £6 15s. to £7 5s. ; steel 
sheets, £7 to £8 ; Bessemer steel bars, £4 5s. to £4 7s, 6d.; Siemens, 
£4 10s. to £4 1ds., less 24. 

Tin-plates remain low, but as exports are now regularly exceed. 
ing produce, and stocks becoming low, a rise in price is regarded 
as amongst the certainties. Makers’ quotations this week are :— 
Bessemer, 10s. 9d. to 11s. 3d.; Siemens, 11s. to 11s. 6d.; ternes, 
21s., 22s., 23s.; best charcoal, 12s, 3d. to 13s. 3d.; block tin, £78 
to £78 5s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DuRING the week now past no change whatever has taken plaee 
on the iron market, In nearly all branches of industry the busi- 
ness doing is unsatisfactory, buying being restricted to very small 
quantities only, while present quotations must on the whole be 
considered as weak and non-paying. 

The Silesian iron trade continues dull. Very little is bought, 
and the prices fetched are scarcely covering the cost of make. As 
prospects are now, it would seem to be advisable to blow out some 
of the blast furnaces, for the output is even now in excess of the 
demand, and will be still more so when the building season is over, 
Stocks are slowly but steadily increasing. The situation of the 
Austro-Hungarian iron market continues to be quite satisfactory. 


| Returns for the first three-quarters of a year show a decided 


increase in the amount of work as well as prices. Upon the week 


‘a brisk demand has been experienced in almost all branches of the 


pig iron trade, and in the manufactured iron department likewise a 
very lively tone prevails, and much confidence is expressed with 
regard to the future. Bars and plates are reported in specially 
good request. The increasing import from Germany has, up to 
now, not been able to press down quotations, which may still be 
regarded as satisfactory. For grey pig iron 53fl. to 55tl. p.t. is 
asked ; inferior sorts, 47ti.; Bessemer, 53fl. to 55f1. Ingots stand 
at 80f. to 90f. p.t. Common bars are sold at 115fl. to 119A. p.t.; 
Styrian bars, 119f. to 127f1.; girders, 106f. to 110f.; plates for 
boiler-making purposes, 185f1.; tank do., 155fl.; steel plates, 155t, 


| to 157f1.; galvanised sheets, 235f1.; tin-plates, 30°50tl. per box. 


The state of the iron trade in France is about the same as 
during last week. Business transactions may, on the whole, be 
regarded as satisfactory, while prices are firm, being for bars 
140f. to 150f. p.t., while girders fetch 160f. p.t. The demand for 
structural iron is particularly lively just now, and will continue so 
as long as the building season lasts. The greater part of the steel 
works and rolling mills continue in regular activity. According to 
the Echo de Paris, the arms factory at Chatellerault will be busily 
engaged for a considerable time ahead on orders received from 
Russia. 

On the Belgian iron market the improving tendency of former 
weeks continues to be perceptible in most departments, the busi- 
ness done on foreign account being very lively just at present. 
Althus is reported to have sold the total make of the present 
quarter. The price of 44f. p.t. for common pig iron is firmly 
maintained. Cockerill has just secured an order for forty loco- 
motives for Russia. The returns for the first eight months of the 
present year show that export in steel is less by about 14,000 t. 
steel rails, whereas steel girders and other articles of finished iron 
show an increase of 7000 t., steel manufactured goods 5000 t. 
Export in plates has increased 2000 t. against last year; hardware, 
on the other hand, shows a decrease of 5000 t., castings also 
5000 t., rolling stock 7000 t., machines 5000 t., which shows a 
decrease of 24,000 t., or 3000 t., on an average, per month. 

Business on the Rhenish-Westphalian iron market is about as 
dull and unsatisfactory as during former weeks. There isa general 
want of confidence noticeable in all the branches of the trade, 
buyers being less inclined than ever to place orders for forward 
delivery, because they are entertaining a belief that prices have not 
touched bottom yet, and that before long purchases can be made 
at still lower quotations, In inland ore little business is done, and 
prices are fluctuating. Nominal quotation is M. 6 to 7 p.t. for 
spathose iron ore ; roasted ditto being paid with M. 10 p.t. For 


| minor sorts M.8 to 9°50 p.t. is quoted. Minette of Lorraine is 
| stiffening in price ; red minette, 40 p.c. contents, being paid with 
| M. 3°20 to 3°40 p.t.; inferior sorts only fetch M. 2°40 to 2°70 p.t. 
!at mines. Makers of pig iron are having a very quiet time now ; 


demand and inquiry has in nowise improved since former reports 
—on the contrary, here and there complaints are heard of a further 
downward tendency in the pig iron branch. No wonder, 
therefore, that prices are, if anything, inclined to move downward. 
Spiegeleisen is in quiet call at M. 50 p.t. for the 10 to 12 p.c. 
grade.’ For forge pig No. 1, M. 43 to 44 is given;. No. 3, M. 40 
to 41; Siegerland, good forge quality, M. 40 to 41 p.t. Hematite, 
M. 62 to 63; foundry No. 1, M. 62; No. 3, M. 53; basic, M. 42 to 
43; Bessemer, M. 48; iron for making steel, Siegerland quality, 


| M. 40 to 41; Rhenish-Westphalian brands, M. 43 to 44 jt. 
| Luxemburg forge pig costs M. 40 to 41 p.t. at works, Demand 


and prices on the malleable iron market continue unsatisfactory, 
which is causing a good deal of depression and disappointment. 
Bars are but moderately inquired for, prices being very much 
pressed down in spite of conventions. While inland demand is at 
most of the works just sufficient to keep them in limited but pretty 
regular employment, makers find it extremely difficult, to meet the 
competition of foreign markets, The end of the building season 
causes a slackening off in the demand for girders and the various 


| articles of structural material. 


The hoop trade, also, does not present a favourable aspect, the 
mills having in several instances been obliged further to reduce 
quotations in order to secure yet “mya Want of activity is 
still complained of at the plate mills generally, while sheets have 
continued in lively request all through last week. The tendency 
of prices, both for plates and for sheets, is unfortunately weak, and 
attempts at higher quotations have proved unsuccessful. Prices 
for drawn wire and wire nails are as far from paying as ever, and 
the business done in these articles is very dull. No change can be 
reported to have taken place in the condition of foundries and 
machine shops; the wagon factories have fairly good prospects 
from orders for railway carriages, but they will find it difficult to 
suit their prices to the wishes of customers in view of the dear raw 
materials, 

The following may be considered as the present list quotations 

ver ton at works:—Good merchant bars, M. 109 to M. 110; angles, 
M. 120; girders, M. 87°50 to M. 92°50; hoops, M. 125 to M. 180; 
billets in basic and Bessemer, M. 85; heavy plates, M. 150; tank 
ditto, M. 140; steel- plates, M. 140; tank ditto, M. 130; sheets, 
M. 140 to M. 145; in steel ditto, M. 135; Siegen thin sheets, 
M. 125 to M. 128; iron wire rods, common quality, M. 118; drawn 
wire in iron or steel, M. 98 to M. 122; wire nails, M. 125; rivets, 
good a, M. 145 to M. 150; steel rails, M. 112 to M. 115; fish- 
plates, M. 87 to M. 110; steel sleepers, M. 106; complete sets of 
wheels and axles, M. 270 to M. ; axles, M. 220; steel tires 
M, 215 to M, 230; light section rails, M, 95 to M, 100. . 
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AMBBICAN NOTES. 
{From our own Correspondent.) 
New York, Oct. 4th, 1893, 

THE ican iron trade is in, if possible, a 
duller condition than last week. The shading of 
prices had a discouraging effect. Founders 
decline to make winter purchases. Mill owners 
see no reason for buying, beyond orders as 
received, Stove mouldershave pretty well supplied 
themselves. No, 1 foundry runs from 14°50 dols, 
for Northern standard, to 14 dols. for Southern, 
Forge iron 12°50 dols, Steel billets, in 1000 ton 
lots, are going at 21 dols., which is the lowest 
rice on record. ‘The steel rail mills are all 
running. Mills on structural iron and steel are 
booking more orders. The agitation of the tariff 
question at Washington continues, and a general 
reduction in duties is probable, 

The financial situation is improving, at least on 
the surface ; though business men still complain 
of the lack of accommodation. The New York 
banks have increased their specie and legal tender 
holdings 45,000,000 dols, within six weeks, The 
exportation of gold is about to begin, unless the 
exports of merchandise should pay our foreign 
indebtedness in that direction. The purchase 
clause of the Sherman Law will not be repealed 
in much less than a month, if it is then. 

Railway traffic in the North-west has fallen 
off 75 per cent., on account of the closing of 
the mines. Railroad earnings are unfavourable. 
While business is improving in a small way, 
the tone of the markets generally has not been 
strengthened. 








LAUNCHES AND TRIAL TRIPS. 





On Monday last there was launched from the 
Cleveland dockyard of Sir Riylton Dixon and Co., 
Middlesbrough, a very tine steel screw steamer of 
the spar deck type, which has been built to the 
order of the Hansa Steamship Company, of 
Bremen, this being the second vessel of about 
the same size which these builders have this year 
built for the same owners, and they have now on 
the stocks a sister steamer to that launched on 
Monday last. The principal dimensions are :— 
Length 827ft. by 41ft. 9in. beam by 28ft. 6in. 
depth moulded. The spar deck is of steel, 
sheathed with teak. ‘The main deck is of steel; 
the poop, bridge, and forecastle decks being of 
teak. Web framesare fitted in lieu of hold beams, 
and the vessel has a carrying capacity of about 
4500 tons. Handsome accommodation is provided 
for the captain, officers, and engineers, and a few 

ssengers. The engines will be fitted by 

essrs. Thomas Richardson and Sons, of Hartle- 
pool, the cylinders being 24in, 38in., and 64in. by 
42in.; with two large steel boilers working at 
1601b. pressure. As the steamer was leaving the 
ways she was named the Rothenfels. 

On Wednesday, October 7th, was launched 
from the yard of the E'sinore Shipbuilding and 
Engineering Company, Elsinore, Denmark, the 
steel screw steamer Virgo, built to the order of 
the Stella Steamship Company, Gothenburg, 
Sweden. The dimensions are:—Length, 146ft.; 
breadth, 24ft. 6in.; depth, 12ft. 9in. The vessel 
has a carrying capacity of 520 tons dead weight, 
on a mean draught of 13ft. She is built with 
raised quarter-deck, bridge, and forecastle, water 
ballast in double bottom under after-hold, and 
engine and boiler space and both peaks. Main 
and quarter decks are of iron, and portable 
beams are fitted in holds for carrying a ‘tween 
deck when loaded with herrings. Accommoda- 
tion for captain and officers is neatly fitted up 
under the bridge, and the crew is berthed in the 
forecastle. She is rigged as a fore -and -aft 
schooner. ‘The vessel is designed to travel a 
speed of 10 knots per hour with a light cargo. 
Her machinery consists of a set of triple-expan- 
sion engines, with cylinders 134in. x 214in. x 36in. 
and a stroke of 24in. Steam is supplied by one 
boiler, working with a pressure of 160lb. One 
tubular donkey boiler supplies steam to the three 
winches, Steam steering gear is fitted on the 
bridge and screw gear aft. Sbip and machinery 
are built to the highest class in Bureau Veritas, 
and under supervision of the owners’ repre- 
sentative, Mr, D. Normann, of Gothenburg. 

There was lately launched from the patent slip 
of Messrs. G. Napier and Son, Crosshouse, 
Southampton, a steel screw passenger vessel, 
named the Prince, of the following dimensions :— 
Length, over all, 70ft.; breadth, extreme, l6ft.; 
depth, moulded, 6ft. 3in.; draught, 5ft. aft and 
3ft. forward. The vessel and machinery have 
been built to meet the requirements of the Board 
of Trade for passenger service, and is certificated 
to carry nearly 200 passengers. The engines are 


of the compound surface-condensing type, with, 


cylinders 10in. and 20in. x 12in. stroke; and the 
boiler of the return-tube marine type, with 1231b. 
working pressure. The entire machinery and two 
commodious cabins—one forward and one aft— 
with b inmeege between same, are covered in by 
a rai deck, and are all well ventilated and 
lighted by sliding glass lights in the sides of the 
raised deck, Seats are provided forward and aft, 
and the top of the raised deck at the sides forms 
seats for the whole length. Seats are also pro- 
vided on the raised deck. The steering wheel is 
placed forward of the funnel on the raised deck, 
the tiller being fitted under the main deck. The 
vessel has been built to the order of the Gosport 
and Portsea Watermen’s Steam Launch Company, 
and on the 10th inst. she was taken on the 
measured mile with the directors on board, and 
although it was blowing rather hard with a 
choppy sea, the mean speed attained was just 
over nine knots, or 104 statute miles, this being 
considered highly satistactory, taking into account 
the smallness of the propeller, due to the light 
draught of water. After the trial the company 
on board sat down to lunch in one of the cabins. 
Colonel Mumby, chairman of the directors, who 
presided, in the course of the proceedings pro- 
posed the health of the builders and designer of 
the » expressing his and the directors’ 
warm approval of the vessel and her perform- 
ances that day in every particular. Afterwards 
the vessel was formally handed over ready for 
immediate service. The Prince has been built to 
the design and under the superintendence of Mr. 
Herbert P. Blake, M.I.N.A., of Southampton, 
and both machinery and hull have been entirely 
constructed by Messrs. Napier and Son, 





THE PATENT JOURNAL. 
Cond.nsed trom ‘The Ilustrated Oflciat Journal of 


Application for Letters Patent. 

*,* When Pie have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

27th September, 1893. 

18,157. Improvep Dress Fastener, 
London. 

18,158. Bearrnos, C, C. Braitewaite, London. 

18,159. ProrectINc Woven Fasrics, &c., T. Bills, 


J. Sample, 


ondon, 
18,160. Reevinc Yarns and Tureaps, A, Gruschwitz, 


ndon. 

18,161. Vatves for Pneumatic Tires, W. J. Box, 
London. 

18,162. Cash Recisterina Apparatus, W. H. Robson, 
Londoa. 

18,163. Revotvers, C. von Pecker and C. Gropius, 

don. 

18,164. Repeatina Pistots, C. von Pecker and C. 
Gropius, London. 

18,165. Evectric Switcues for Series Circuits, A. A. 
Goldston, London. 

18,166. KeyBoarps for Pianorortes, A. G. Shenstone, 
London. 

18,167. Looms, H. J. Haddan.—(P. Leméditre-Bonduc'le, 
France 

18,168. CapsuLING RecepraccLes, H. J. Haddan.—(L. 
Bouneu, Belgeum.) 

18,169.‘ Vicror1a” Extract of Sopa, 8. E. Mott, 
G. W., 8., and E. W. Wort, London. 

18,170. ImpRovED ELecrricaL Contacts, J.S. Raworth, 
London. 

18,17L. Rope Couptines, B. Kirsch, London. 

18,172. Starr Treaps, A. Baer, London. 

18,173. ELecrrotysis of CHLoripes, J. Hargreaves 
and T. Bird, London. 

18,174. PantocrapH, E. E. Hiley, London. 

18,175. SwitcHBoarRps for TELEPHONE EXCHANGES, O. 
Franz and G. Otto, London. 


28th September, 1893, 


18,176. 
Leeds. 

18,177. SKin Speciric, G. T. Hall, Plumstead. 

18,178. Pneumatic TiRE FRictioN-wHEEL GeEaR for 
TRANSMITTING Power, J. Gibson, Kilmarnock. 

18,179. INvALIp Carriaces, J. Price, Southwick. 

18,180. Warer Motors, W. D. Shields and G. H. Gibson, 
Birmingham. 

18,181. WinGep Pipe for O1L-cans, H. Lucas, Birming- 


Der_irne and Tappine Macuines, W. Bently, 


am. 

18,182, Tor Crip for Cyciists, H. Lucas, Birming- 
ham. 

18,183. Preventino Suips Runnine on Suore, R. F. 
Mack, Cork. 

18,184. DisPLAYING ADVERTISEMENTS upon TOILET 
Papers, J. il. Goodman, Reading. 

18,185. Macuine for the SriraL Turyino of Woop, 
H. P. Powell, Bristol. 

18,186. Damp-proor Soe Boot, E. P. Hutchinson, 
Dalston. 

18,187. Prorector for INrLatep Tires, W. 8. Moore, 
Northwich. 

18,188. Improvep ELectric TeLePHones, T. Sloper, 
Devizes. 

18,189. Tires for Roap VenicLe WaeeE ts, T. V. 
Riordan, London. 

18,190. SrirvreNers for Lapres’ Strays, R. C. Young, 
Bradford. 

18,191. Comprnation Tire for Cycies, R. G. Gidlow, 
Birmingham. 

18,192. MANUFACTURE of Nitric Acip, H. Morris, 
Manchester. 

18.193. PeRAMBULATORS and the like, W. E. Ward, 
Leicester. 

18,194. ManuracturRE of Ammonia, G. T. Beilby, Mid- 
lothian. 

18,195. Sree. Batis for Bearines, R. W. Smith, 
Redditch. 

18,196. Evastic Waeet Tires for VeLocipepgs, J. 
Wood, Manchester. 

18,197. ANNEALING MeTALLic Wires, J. Moseley, Man- 
chester. 

18,198. Apparatus for Linkinc Warps, R. Hurst, 
Manchester. 

1. CookinG Rances, R. Hunter and J. Turnbull, 
aia ow, 

18,200. SELF-CLOSING VALVES, J. Judge, Northumber- 
land. 

18,201. Cornruaations, 8. G. Thomson, London. 

18,202. Douste Geartine, G. Middleton and H. Thom- 
son, Birmingham. 

18,2038. Main Cart and BassINerte, 
mingham. 

18,204. Winpows, P. Glen, Glasgow. 

18,205. New Game, R. Hall, Manchester. 

18,205. FIRE-EXTINGUISHING SPRINKLERS, W. H. Halls- 
worth, Oldham. 

18,207. ScREW-PROPELLERS, R. Clucas, Birkenhead. 

18,208. Hincep Scuoot Desks, J. and N. Blezard, 
Mauchester. 

18,209. GeneraTING Stram, &c., H. W. Cowley, Man- 
chester. 

18,210. Lockine Bicycies, E. Taylor and H. Cliff, 
Manchester. 

18,211. Promotinc Compustion in Furnaces, J. M. 
Allan, Glasgow. 

18,212. Iron Rim for Pneumatic Tires, J. Brindle, 
Preston. 

18,213. Reversipte Cuess Set, F. C. Collins and C. 
Vereer, London, 

18,214. Apparatus for Copyino 
Williams, London. 

18,215. PNeumatic Tires, F. W. Cox and T. H. Cox, 
Birmingham. 

18,216. Macninery for Mixrna Manorgs, R. Silcock, 
London. 


B. Poole, Bir- 


Letters, H. C. 


18,217. WATER-WASTE PREVENTERS, J. D. Churchill, 
London. 

18,218. Rartway SIGNALLING Apparatus, G. Cox, 
London. 

18,219. Wrencues, F. 8. Law,—(J. W. Adams, United 
Stats.) 

18,220. Couptines for Rattway VEHICLES, J. S, Fairfax. 


—(G@. Johnstone, South Africa.) 
18,221. Bicycies, W. J. Licyd, London. 
18,222. Letrer-Boxes, H. C. Seymour, London. 
18,223. Suors, A. Lovell, London. 
18,224. PRopucING OxyY-HYDROGEN LicHt, A. Suiter, 


London, 

18,225. Rest with Hoiper for Hats, H. A. Jones, 
Worcester. 

18,226. Toy, R. Morrison, Glasgow. 

18,227. Parr of Swimmine Sanpats, &c., F. A. Davy, 


mdon. 

18,228. Rims of Cycies or Bicycies, 8. Lovett, Not- 
tingham. 

18,229. Cravat Hovper, J. Hillebrand, London. 

18,230, Key, J. Hillebrand, London. 

18,231. VELOCIPEDE DRivinc Gear, C. H. Worley, 
London. 

18,232. Dyerne, O. P. Amend, London. 

18,233, EXHIBITING ADVERTISEMENTS, W. R. Baker, 
Wellington. 

18,234. SreeRING and Stoppine Suips, J. A. F. Hall, 
Acton. 

18,235. ConsTrucTING and WorRKING Ratiways, A. A. 
Common, London. 

ee Foresicnt for Rirugs, L. H. Chase, 

mdon. 

18,237, PHoroGRaPHIC Fitms, E, Edwards.—(R. Reiss- 
ner and G, C. F. Hauser, Germany.) 

18,238. MitiraRy Haversaons, &c., J. E. Edwards, 


on. 
18,239, STIFFENERS for Corsets, &c., J. Lindauer, 
London, 





18,240. BLowrna Fat on to Meat, D. H. Butler, 
London. 
ae Boats, J. McHardy and W. G. de F. Garland, 


ndon. 
—, Gotr CLus Bao, J. McHardy and F. Bryan, 
ndon, 
18.243. Bicycves, E. W. Smith and J. Hutson, Boston, 
United States. 
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18,244. Dress Preservers, W. Pliger, London. 
18,245. Tait Coupiines, M. Todd, London. 
18,246. CycLe and VEHICLE Tires, J. P. Johnston, 


ndon. 

18,247. MARKING Lawn Tennis Courts, W. T. Moore, 
mdon. 

18,248. Cross, &c., Sprinas for VeHicies, J. Williams, 


igan. 

18,249. Scotcn, &c., Carpets, T. F. and A. Naylor, 
Kidderminster. 

18,250. PortieRE CurtAIN Rops, G. Chisholm, jun., 
Stirling. 

18,251. CoLLAPsIBLE Packina Boxes, &c., 8. Parsloe, 
Bristol. 


18,252. UMBRELLA and PAaRasoL Tip-cups, W. Hall, 
Birmingham. 
18,253. CLutcH Gear, N. Knowles and W. Philipson, 


mdon. 

18,254. SecuriNG Posters to Boarps, W. Morgan, Bir- 
mingham. 

18,255, Pepa.s, N. Rubinstein, C. Cluley, and E. Clarke, 
Leicester. 

18,256, BepsteaD and FenpeR ORNAMENTS, J. A. Crane, 
Handsworth. 

18,257. HEATING APPARATUS Sarety VALvEs, R. Rundle, 
Bradford. 

18,258, Cycte Lamp Brackets, W. H. Hazlewood, 
Birmingham. 

18,259. Cookine Rances, W. H. Bentley and T. Collier, 
Manchester. 

18,260. Graspinc Hanp.es, P. Orphoot, Edinburgh. 

18,261. Srzam GeNERAToRS, J. Johnson.—(C. Hyde and 
J. H. Harrison, United States.) 

18,262. BorrLe CorKING Macuine, J. and W. Meadow- 
croft and Son, Halifax. 

18,268. Tea, Corree, and other Ports, C. Knister, Bir- 
mingham. 

18,264. PapeR Bac Manuracture, J. Hunt.—(P. H 

Yelch, Victoria ) 

18,265. PicrurE NaILs, Screws and Hooks, S. Reeves, 
Birmingham. 

18,266. IMPROVED Gas and like Eno1nes, B. J. Edwards, 
London. 

18,267. METALLIC PenciL Hovpers, I. J. Evans, Bir- 
mingham. 

18,268. Lapigs’ TowEL SusPenpeR, E. J. L. Atkinson, 

ardiff. 

18,269. Saix Guarps, J. H. Haywood, London. 

18,270. PHorocRaPH Cabinets, W. P. Thompson.—(7. 
E. Wood, United States.) 

18,271. CanpLE ExtincuIsHinc Devices, A. Sachs, 


verpool, 
a Carts and PERAMBULATORS, T. Hardstaff, 
mdon. 
18,273. Snow Me ttrnc Macuines, R. A. Healy, E. D. 
Cundell, and J. Hinchliffe, Liverpool. 
18,274. SNow MELTING Macuines, R. A. Healy, E. D. 
Cundell, and J. Hinchliffe, Liverpool. 
18,275. FLexis_e Lirr Vazves, J. G. Kinghorn, Liver- 


vl. 
18,276. Sarery Watch Svuspenver, P. Bettle, East 
Barnet. 
18,277. Cycte Lamp Manoracture, F. J. Smith, Bir- 
mingham. 
18,278. KetrLe and Pan Covers or Lips, C. Woodman, 
Sheffield. 
79. Sevr-acrinc Brakes, W. and J. Harrison, 
London. 
18,280. Makinc Screw THREADS in CurNna, J. Meir, 
Manchester. 
18,281. CaRk WHEELS, T. H. Ashley and R. T. Taylor, 
ndon. 
18 282. VessEL PROPELLING APPARATUS, P. A. M. Brunel, 


ndon. 

18,283. MANUFACTURING Boots and Sxoes, E. Lange- 
nohl, London. 

18,284. Tires, H. Jelley, London. 

18,285. INFLAMMABLE O1Ls, H. O. A. E. Griinbaum, 
Stratford. 

18 286. Stones for Fire Fue, H. O. A. E. Griinbaum, 
Stratford. 

18,287. Dritt Srock, 
Switzerland.) 

18,288. Hats and Caps, F. Ellis and A W. Gamage, 
London. 

18 289 Heat Recutatine Apparatus, B. P. Stockman, 
London. 

18,290. Tires, E. B. Woodford, London 

18,291, CaBLes, H. A. Taylor and J. A. L. Dearlove, 
London. 

18,292. FASTENING GLOves and the like, T. Baines, jun., 


E. De Pass.—(J. Leemann, 


18,283. WEIGHING GRANULAR MATERIALS, A. Castenholz, 
London. 

18 284. Rack for DispLayina Carps, &c., H. C. Hall, 
Brownswood Park. 

18,295 Lamp-post, J. Tamblyn and D. A. Saunders, 
Cardiff. 

18,296. Hoisting Apparatus, C. G. Owen and J. P. 
Brazil, London. 

18,297. Steam Traps, R. G. Brooke, London. 

18,298. StarTiInG Gear for VenHIcLes, W. E. Collis, 
London. 

18,299. SaniTaRy Spitroon, J. Little and W. H. Apsey, 
London. 

18,300. DisENGAGING Spoo.s of WINDING MACHINES, R. 
Seifert, Cologne. 

18 301. INNovaTION in WEARING APPAREL, E Pradel, 
Cologne. 

18,302. SELF-LIGHTING CicaRETTES, &c., R. Slazenger, 


ndon. 
18,503. Trouser CuIP, J. F. Sheridan, London. 
18,304. Tires, H. Eschbacher, London. 
18,205. BuRNERS for O1L Lamps and Stoves, J. Price, 
London. 
18,306. Ovens, H. Eggebrecht, Berlin. 
18,307. WasHiNG IMPLEMENTS, R. Elbracht, Berlin. 
18,308. PERAMBULATORS for CHILDREN, C. W. Elking- 
ton, London. 
18,309. AppaRaTus for Games, W. B. Andrews and J. 
Hall, London, 
18,310. Propuctnc Decorations in Merats, J. B. 
Adams and G. Williams, London. 
18,311. TvuBULAR Steam Boirers, A. Blechynden, 
London, 
18,312. Rotary Press, J. G. Lorrain.—(Prince C. de 
Loewenstein, France.) 
18,313. ARTIFICIAL TeETH, R. Wiesendanger, London. 
18,314. Gas or Ort Stoves, F. Hatcher and E, Challis, 
London. 
18,315. Pumps, C. Courtney, London. 
18,316. ADVERTISING, T. Bryant, London. 
18,317. Dyes, B. Willcox.—(7The Badische Anilin and 
Soda Fabrik, Germany.) 
— Inpicator, H. Graff and F. W. Clarey, 
ndon. 
18,319. Seat Setrinc Macuines, F, Squire and F. 
Squire, jun., London. 
18,320. Cootinc Rartway Carriaces, C. Y. Payne, 
ondon. 
18,321. Water Cuutss, P. Boyton, London. 
18,322. Furnaces for Borters, E. and A. W. Bennis, 
Liverpool. 
18,323. ELectric Batteries, H. H. Leigh.—(A. Cheval- 
lier, France.) 
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18,324. RarLway SLEEPER, W. W. Whitaker, London. 

18,325. CLamp, J. F. Harvey, London. 

18,326. VaLve for PNeumaTic Tires, W. Wilson, jun., 
Sunderland. 

18,327. Currs, W. B. and H. G. Day, Dublin. 


18,328. PNeumatic Tigges, T. T. Foden, E. L. Williams, 
and G. Gibbs, Birmingham. 

18,329. Rorary Pumps, J. T. Towlson, Norwich. 

18,330. Cusuion Tires, J. H. Bult , Manchest 

18,331. Tenrerinc Macuines, E. and H. E. Scar- 
borough, Halifax. 

18,332. Muves and Twiners, J. Clegg, Manchester. 

—, UMBRELLA or Parasoi Srick, J. Lockwood, 

ootle. 

18,334. Bronzinc Macuiyes, F. M. Mole, London. 

18,835. Vices, W. and E. Allday, London. 

18,336. Toe Crips for VeLocipepes, L. Castiglione, 
Birmingham. 

18,337. WHEELS, T, R. Piner, Leyton. 

18,338. Rac Enoines, J. Mitchell, Manchester. 

18,339. Preumatic Tires, N. Allan, Middlesbrough. 

18,340. Printinc ADVERTISEMENTS On Matcues, F. 
Hulme and T. Beecroft, Manchester. 

18,341. Fitterinc Liquips UNDER Pressure, R. Krix, 
Manchester. 

18,342. Tampinc of BoreE-HOLEs, H. Johnson and H. 
Gibbs, Dudley. 

18,343. MoTive-pOWER Enaine, G. Warsop, Notting- 





nam, 

18,344. Sappies for VeLocipepEs, J. Aylward and T. 
lliffe, Coventry. 

18,345. Rinc SpinnING Frames, W. Feel, Halifax. 

18,346. ELecrric Switcues, E. W. P. Commins, Bir- 
mingham. 

18,347. WaterPRoors, J. McCormack and G. MacLellan 
and Co., Glasgow. 

18,348. Forminc Cement into Bats, C. Brentano, 
Glasgow. 

18,349. Lips for MiLk Cans or Cuurns, W. Jordan, 
London. 

18,350. SrapLe and StrikiNG Puarte, F. Pearson, jun., 
Nottingham. 

18,351. Winpows, A. Hume, Manchester. 

18,352. Stayine the Pockets of Garments, W. J. Bolt, 
Manchester. 

18,353. A Gor Ter, C. E. Hodgson, Glasgow. 

18,354. Wrapper for ParceL Post, ¥. Hodgson, 
Glasgow. 

18,355. ALKALI and Acip, W. G. Johnston, Glaszow. 

18,356. MusicaL InstruMENTs, O. P. Lochmann, 

ndon. 

18,357. A Hearinc Apparatus, L. and H. Loewen- 
stein, London. 

18,358. SHapine Steet Ripsons, J. Dowling, London. 

18,359. SHuTTLes and SHUTTLE Bossrys, J. Gaunt and 
J. Webster, London. 

18,360. BurniaL Apparatus, W. P. Thompson.—(M. C. 
Scherer, United States.) 

18,361. Drartine or CuTTING-OUT GARMENTS, J. Bond, 
Manchester. 

18,362. DupLex Bott Lock, J. R. Paul, London.. 

18,363. ELECTRO-PLATING, S. U. Cowper-Coles and Sir 
B. W. Walker, London. 

18,364. Lugricators, W. Brookes, London. 

18,385. SpInNinG Macuinery, &c., P. and J. Clough, 
London. 

18,366. Castor, W. K. Mann, Ipplepen. 

18,367. WHEELS, J. Roseb-om, United States. 

18,368. Bearincs, F. Purdon, H. E. Walters, and W. 
H. Woodcock, London. 

18,369. Fue, CHampers of Frcrnaces, R. Marshall, 
London. 

18,370. DisinrectinG, E. Hermite, E. J. Paterson, and 
C. F. Cooper, London. 

18,371. Brcycies, M. Pedersen, London. 

18,372. Raistne SuNKEN VESSELS, A. M. Pieétri, 
London. 

18,873. Maxine CuHarcoaL, N. Thorning and C. W. 
Kriens, London. 

18,374. Dves, B. Willeox.—(7The Badische Anilin and 
Soda Fabrik, Germany.) 

18,375. ELectricaL Switcues, &c., J. A. Montealegre, 
London. 

18,376. FLEXIBLE WHEELS and Sprinos, J. A. Nolet, 
London. 

18,377. Harness, R. W. Cotton, London. 

18,378. TREATMENT of Kauri Gum, B. 8. J. Mackay, 
London. 

18,379. COLLAPSIBLE Frames for Gates, W. H. Mar- 
shall, London. 

18,380. Coin-FREED Apparatus, W. Sherar, London. 

18,381. Sewinc Macuines, J. M. Burnup, London. 

18,382. Cycves, J. M. Burnup, London. 

18,383. Batt Bearinas, T. Broadbent and W. Brown, 
East Molesey. 

18,384. BorrLes and Stoppers, &c , K. Fraser, jun., 
London. 

Qad October, 1893. 

18,385. Ink RoLLers for Printinc Macuines, W. H. 
Blakeney, Dundee. 

18,386. ELtecrricaL Switcnes, E. W. Lancaster, Bir- 
mingham. 

18,387. Hancinc Winpow Sasues, A. Pickard, Harro- 


‘ate. 

18°38. Secuars for HARDENING KILNs, C. Copeland, 
Staffordshire. 

18,389. NaiLinc Macuines for Saoes, W. H. Dorman, 
Stafford. 

18,390. Letter Boxes, F. Beaumont and J. A. Saville, 
Wakefield. 

18,391. Bicycie, W. E. Corrigall, London. 

18,392. ELecrric CLocksand Watcues, W. W.G. Webb, 
Crewe. 

18,393. Snap Hooks, G. Watson, Leeds. 

18,394. WorkinG of SalLtinc Sarps, W. M. Walters, 
Liverpool. 

18,395. Tires for Cycies and Venicies, J. Taylor, 
G 


ow. 

18,396. VALVE BuRNER for O11 Lamps, 8. Russell, Bir- 
mingham. 

7 UnsiversaL Lire Preserver, J. Richardson, 
North Shields. 

18,398. Ark Tupes of PNevmatic Tires, H. Smith, 
Nottingham. 

18,399. Knirrep Patcues for Srocgrnas, A. L. Taylor, 
Liverpool. 

18,400. MeTaLLic CoLouretTre, J. H. P. Johnstone, 
Nottingham. 

18,401. Vent-pec, G. Worth, London. 

18,402. Construction of Power Looms, R. Scott, 
Dundee. 

18,403. TELEPHONY, J. J. Mann, Manchester, 

18,404. TELEPHONY, J. J. Mann, Manchester. 

18,405. CycLe SappLEs, A. Frentzel, Manchester. 

18,406. WASTE-wATER CLosets, A. Ormrod and C. L. 
Whitehead, jun., Manchester. 

18,407. Screw Nozze, F. Baker, Birmingham. 

18,408. Ripino Sapp.es, J. C. Montgomerie, Southsea. 

se MacutineE Toots, G. H. Denison and E. Massey, 
Leeds 


18,410. PREVENTING THEFT from LETTER- BOXES, A. 
Richards, Pontypridd. 

18,411. Lamp Bracket for Bicycies, B. Wakefield, 
Salford. 

18,412. Cameras, J. Marsh, London. 

18,413. PortaBLe Stanps for Music, M. Glover, Bir- 
mingham. 

18,414. FLusninc Sewers, J. Duckett and Son and J, 
Duckett, London. 

18,415. CycLe Tires, M. Brooks and W. Ingham, 
London, 

18,416. PuriricaTion of SewaceE, L. Archbutt and R. 

M. Deeley, London. 

18,417. Sreaminc Fett Hats, B. and L. Herzberg, 
London. 

_—, FirE-TUBE Borters, G. F. G. Des Vignes, 

n.do’ 


mn. 
ae WarTER-TUBE BorLers, G. F. G. Des Vignes, 
ndon. 

18,420. CycLe Pepa.s, C. d’Albert, London. 

18,421. Rovixe Bossins, A. J. Boult.—(P. Schubach, 
Germany.) 

18,422. Fitter Apparatus, W. P. Thompson. —(W 
Arnold, Germany.) 

18,423. Paper, W. B. Daw, London. 

18,424. Looms, F, Chaumeron, Live’ 





1. 
18,425. Fatse Bottom for KircHeners, W. Lutwych, 
London, 
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18,426. DispLayinc ADVERTISEMENTs, F. V. Russell, 
mdon. 

18,427. Steam Traps, R. Newton, London. 

18,428. TetecraPH Mecuanism, G. Draper and A. 
Fraser, London. 

18,429. Harness, A. E. Hart, London. 

18,430. Construction of Sprine Seats, J. Harrington, 
London. 

18,431. Gasatiers, R. 8. Hughes, London. 

18,482. Lerrer-noxes, 8. G. L. Giles and H. G. Lan- 
easter, London. 


18,488. AppLtiance for ConvertTiING Kerries, H. R. 
Procter, London. 
18,434. Invoice Copyinc Desk, &c., E. G. Law, 


mdon. 
18,435. Preventinc Racine in Enornes, A. Spelling. 
—(J. §. Yabslev, Japan.) 
18,436. AUTOMATICALLY Exposine F.iLMs, E. H. Fitch, 
London. 
18,487. Carryinc Cree Accessorigs, G. E. Osmond, 
mdon. 
18,438. Boort-Trees, G. H. Stephens, London. 
18,439. Mournine Coacu, J. Sigournay, London. 
18,440. Lamp, F. Newton, London. 
18,441. Ware: or Spoke Brosnes, R. 
London. 


Cc. Turner, 


Srd October, 1893. 


18,442. Heavy Guns, J. Eastwick and I. A. Timmis, 
London. 

18,443. Merat Seamixe Macaine, W. Waller, London. 

18,444. PackaGE FILLinc Macuinery, H. E. Smyser, 

ndon. 

18,445. SicuTINc Frre-arMs, J. Hopkinson, Londo». 

18,446. Arr-pRoor Cuampers for Tires, J. C. Hall, 
London. 

18,447. Tae Vape Mecvm Lire Live, J. S. C. Horry, 
Manchester. 

18,448. CoLLApsIBLeE Boxes, G. W. Forbes, Bristol. 

18,449. Woopen Doors, J. Nall, Halifax. 

18,450. Pyevmatic Tires, W. L. Coke, Edgbaston. 

18,451. Pnrevmatic Sappies for Crees, J. Curroll, 


Belfast. ; 
18,452. Tips for Umprecias, &c., R. Cunliffe, Man- 
chester. 








18,453. Crrva, &c., T. Brooks, jun., and J. A. Holt, | 


Oldhim. 
18,454. TurNING Latues, W. Lockwood, Sheffield. 
18,455. TaBLe Ccrtery, A. Holmes, Sheffield. 
18,456. ‘TrrEs for Ve.Locipepes, J. Sturgeon, R. D. 
Bailey, and W. N. Blount, Birmingham. 





Manchester. 
18,458. Castors for Furniture, &c., J. Johnston, 
Glasgow. 

18,459. Winpow Sash Frames, D. Keith, Glasgow. 
18,460. AttacHinc VaLance to Bepsteaps, J. W. 
Robinson and J. S. Lawrence, Stockton-on-Tees. 
18,461. Avromatic Sarety and INrLatine VaLve, A. 

W. W. Forbes, Edinburgh. 
18,462. Spisnrnc Macurivery, W. Wadsworth and J. 
Poole, Bradford. 


18,518. Packine Devices for Enornes, F. N. Mackay, 
London. 

18,519. TrEatTING the Biack Asx Resipuum of Woop- 
PULP ManvractuRE, L. 8. Langville, London. 

18,520. PERFORATED Music Sueets, H. H. Lake.—(W. 
S. Reed, United States.) 

18,521. Burtons, H. H. Lake.—(Patent Button Com- 

pany, United States.) 

18,522. Rorg Putzey, T. Dawson, London. 

18,523. Printing Macuine, C. Smith.—(2. M. Co:/«tt, 

jermany.) 

18,524. Inpicators, I. R. Burns and W. F. Burns, 
London. 

18,525. Stop Gear for Srram Enaines, J. H. Tennyson, 
London. 

18,526. Screw-cuttine Latues, J. H. Paterson, London. 

18,257. THREAD Guipe for SpinniNG Frames, H. Hamel, 
London. 

18,528. BuRNING 
Lonéon. 

18 529. SicHtina Guns, J. Cameron and H. Mackin- 
tosh, London. 

18,530. Conpuctors, Siemens Bros. and Co. and GC, H. 
Thornton, London. 

18,531. SrretcHtse Faprics, F. Dehaitre, London. 

18,532. Steam Enaines, J. Atkinson and H. P. Holt, 
London. 

18,533. Arr Brakes, O. Imray.—( The 
Brake Company, United States.) 





Designs on Woop, A. C. Smart, 


Westinghouse 


18,534. Removixe BorLer Sepiment, W. Lawrence, 
London. 

18,535. Pencit Cases, A. Leitch and G. T. Moran, 
London. 


18,536. PREVENTING Boats from Capsizine, R. Taylor, 
London. 

18,537. PaRaLLet Frames for Lamps, &c., H. Salsbury, 
London. 

18,538. MANUFACTURE of Paper, E. J. Lusby, London. 

18,539. CycLe Tire, T. H. Walker, London. 


4th October, 1898. 
18,540. AERATED Liguip Apparatus, F. Kearsley, Man- 
chester. 
18,541. Raprp SKETCHING INSTRUMENT, G. A. Lewes, 
Camberley. 


| 18,542. PortaBLe CompBINaATION TaBLE, &c., F. E, 


Claridge, London. 8. 
18,543. Pap, W. H. Sladdin, Brighouse. 
18,544. Rupper Brake for Cycies, C. Frost, Exeter. 


| 18,545. Lock Cover for Cu1na VEssELs, &c , J. Jarvis, 
18,457. EvecrricaLty Licutep Letters, H. Hawksey, | 


18,463. FasreNers for Scarves, R. K. Messent, Bir- | 


mingham. 

18,464. CicareTre Hoiper3, 0. B. Hatch, Renfrew- 
shire. 

18,465. Rasp Pate for SHELLING Graty, E. R. Miiller, 
London. 

18,466. Drip for Saeer, R. Bramw2ll, Glasgow. 

18,467. TorLer ADVERTISER, W. Marsh, Nottingham. 

18,468. Gotr CiuB Heaps, D. Donaldson and J. Thow, 
Edinburgh. 

18,469. ReTarDING the Motion of Suips, A. E. Crawford, 
Margate. 

18,470. Frames of Buckce?, T. Walker, Birmingham. 

18,471. Backrnc-orr Motion for Mcues, C. H. Riley, 
Manchester. 

18,472. SiGNaLLinc upon Rarttways, J. Crowshaw, 
Manchester. 

18,473. CLEANING Trin Puates, W. and J. Williams, and 
R. Harries, Bristol. 

18,474. Gear for UticisatTion of CENTRIFUGAL Force, 
8. Shiel, Mayo. 

18,475. Evecrric Sicnacs for Ratcways, A. M. Thomp- 
son, Crewe. 

18,476. Mitre Cut and Cramp, ( 
Wyatt. Birmingham. 

18.477. Improvep Steam GeNeRaTORS, P. Browne, 
Liverpool. 

18,478. Weavinc Pice Faprics, R. 
Glasgow. 


C. Hall and T. H. 


x. @, 





Smith, | 


18,479. Case Cover for Documents, A. W. Thomson, | 


Edinburgh. 
18,480. ArmaTures for ELecrric Motors, M. Rahner, 
London. 


epee 

Spain ) 

18,482. DeTERMINING the PRESENCE of ATMOSPHERIC 
Evectricity, J. Opperman, London. 


18,483. Metatiic Cemrnes, L. L. Sagendorph, 
London. 
18,481. InNER Soie for Boots, &c., W. W. Nevison, 
mdon. 
18,485. Improvep Car Covpiines, L. B. Kenny, 
mdon. 
18,486. Tires for Bicycces and Tricycves, J. B. Pike, | 
London. | 
18,487. Manoracturers’ Directories, J. F. O'Brien, | 
Liverpool. 


18,488. Cures for Hotprnc Articces, F. Linden, Man- 
chester. 
18,489. Coatinc Meta Prates, G. W. Jaques, Liver- 
1. 


181490. Tricycies, J. Hirst, Manchester. 

18,491. Manprets, W. Tuck, Reading. 

18,492. BicycLe Brake Gear, M. Macer, Middlesex. 

18,493. Writisc Macutne for PawNBROKERS’ Books, 
E. T. Ponting, London. 

18,494. RepappLes RevoL_vixnc Grip, 
London. 

18,495. Brxpers for Hoi_pinc Sueets of Paper, R. R. 
Vernon, London. 

18,496. Muuticocour Printixc Macuixes, W. Scott, 
London. 

18,497. Improvep Fotprne Sroor, E. Heuckendorff, 
London. 

18,498. A Game, A. Rice, London. 

18,499. Roap CLEANING APPLIANCES, G. Goldsmith, 
London. 

18,500. Tix Opener, J. Beeston and W. Stenson, 


T. Bellis, 


Londcn 

18,501. Tires for Cycies and the like, E. C. Tonkin, 
London. 

18,502. FLower Cutter and Ho.per, T. H. Entwisle, 
London. 

18,503. Non-strppinc Devices for Wueexs, G. Lynch, 
jun., London. 

18,504. Crane WEIGHING Macuines, W. Smith, 
Aberdeen. 

— Game of SuspenpDeD BALL, J. Baker, Birming- 
2am. 

18,506. InstrcmEeNT for Removinc Covers of TriRss, 
W. B. Lake and J. Bradbury, jun., London. 

18,507. Licutrno of Passacgs, B. J. B. Mills.—(T. Blein, 
France.) 

18,508. Covptinc Device for Rartway Wacons, A. 
Jooss and C. F. Wagner, London. 

18,509. SiGNaALLING and other Lamps, G. Polkey, Bir- 
mingham. 

18,510. Coverine for Macuine Routers, G. Ainsworth, 
Manchester. 

18,511. MecuanisM for Sticinc Breap, &c., P. Lynch, 
Manchester. 

18,512. INeLatepD Wee Tires, A. Pulbrook, London. 

18,513. CHaIN-pOxEs for Bicycies, &c., J. A. Probst, 

ndon. 

18,514. Fistsuinc the Epoces of Soies of Boots, E. 
Newberry, London. 

18,515. Fotpinc Macnaryery, H. E. Newton.— Messrs. 
R. Hoe and Co., United States.) 

18,516. BoTtrLe Sroprer, A. Stutzer and J. Schiifer, 


on. 
18.517. Yarn Dyernc Macnines, J. G. Haslam, 
London, 


I 


Burslem. 
18,546. VeLocipepE Rounpaspovts, J. Miller, London. 
18,547. Fire Grate Frets, Hardy and Padmore, Ld., 
Worcester. 
18,548. PnNecmatic Tires 
Dundee. 
18,549. SasH-corD Fastener, J. Westwell, Darwen. 
18,550. FiusHinG WaTeR-cLosets, J. Day, Wolver- 
hampton. 
8,551. Bent Currer, E. J. Starr, Crawley Down. 
18,552. Fastener for Drivixe Betts, E. C. Lovell, 
Bristol. 
18,553. DeTaACHABLE GEAR COVERS, 
mingham. 


for Cycies, A. Black, 








D. Rose, Bir- 


18,554. ComBrinep WasHER and GrumMet, A. H. 
Barton, Southampton. 
18 555. Gotr CivB3, J. McHardy and F. Bryan, 


London. 

18,556. STopPERING Botrites and Jars, B. Mansley, 
Manchester. 

18,557. Trouser Protector, G. E. Hill. Birmingham. 

18,558. BREECH-LOADING SMALL-aRMs, W. W. Greener, 
Birmingham. 

18,559. ReEELs for YaRN, T. Whitelegg and W. Skerratt, 
Manchester. 

18,560. Susstrrute for LeatHer, T. H. Taylor, Man- 
chester. 

18,561. BotTLe Stoppers, T. Taylor and C. H. Opie, 

ochdale. 

18,562. WHeexs, J. Wade, Dublin. 

18,563. Warp Beamino Macuiyes, J. Finlay, Glasgow. 

18,564. WorkiNG SINGLE-LINE Raitways, |. A. Timmis, 
London. 

18,565. Bearines, J. Haley, G. Blamires, S. Jackson, 
and H. E. Hodgson, Halifax. 

18,566. Taps, E. W. Brock, Bristol. 

18,567. Drittinc Macuines, C. 
Richards and Co., Manchester. 

18,568. Cross-HEM Stitch Sewinc Macuines, F. and 
J. G. Gegauf, Manchester. 

18,569. REVERSIBLE Frre-crate, F. W. Stocks.—(G. A. 
Pearson, New Zealand.) 

18,570. RenovaTep CoaL, J. Brown and J. T. Curry, 
London. 

18,571. Cuin Rest for Vioury, B. M. Jenkins, Bir- 
mingham. 

18,572. UNDERFRAMING of Roap Veuicies, G. B. St. 
John, London. 

18,573. Materrats for FILTERING Furposes, M. M. 
Bair, France. 

18,574. CARBURETTED Hyprocen, T. Banks, London. 

13,575. Footpaiis, F. H. Ayres and W. Brooke, 
London. 


R. TIorns and G. 


18,576. Foop for Horses, &c., T. G. Whitehouse, 
Essex. 
18,577. GaLvaNnIsING Tcpes and Bars, G. Palmer, 
London. 
| 18,578. RecuLaTinc Traction Casces, G. L. Davies, 
mdon. 
18,579. Reevtatinc Suppty of Frep-waTter, W. P. 





Theermann, Manchester. 

18,580. WELDLEss Cuarn Links, G. Stevenson, Glasgow. 

tp <= cae for Bicycies, R. Reeve and A. Fletcher, 

mdon. 

18,582. DRawInc MecuanisM for TREATING Fipres, F. 
H. Richards, London. 

18,583. Construction of Watts, A. J. Boult.— (4. 
Briichaer, Germany.) 

18,584. Pocket ARTICLE, J. F. O'Brien, Liverpool. 

18,585. Surracine Woop, &c., R. J. Day and A. Collins, 
London. 

— Recvuator for Arc Lamps, L. Zausmer, Liver- 
pool. 

18,587. Sare Locks, A. Becht, London. 

18,588. Weavine INNER SeLvepces, G. Browning, jun , 
Manchester. 

18,589. CaRTRIDGE Bais, La Societé Anonyme des 
Anciens Etablissements Cail, J. Lucainie, and J. 
Bernard, London. 

18,590. DeveLopinc Apparatus, C. and T. Russell, 
Liverpool. 

18,591. MaGazine Frre-arms, La Société Anonyme des 
Anciens Etablissements Cail and J. Lucianie, 
London. 

18,592. Susstirute for Ecos, W. Eitner and B. Trenck- 


mann, Liverpool. 
A. J. Boult.—(7. Haut, 


18,593. GRINDING GLAss, 

18,594. Pneumatic Tire, P. M. Justice.—(R. H. Frank- 
lin, United States.) 

18,595. Fotpinc Cameras, H. Hill and A. L. Adams, 
London. 

18,596. ProTectinc INsuLATORS, W. Martin, 
ham. 

18,597. CLamps for CycLe Sappves, H. and C. Sheldon, 
Birminghain. 

18,598. Coat Boxes, Scutties, &c., A. B. Watson, 
London. 

18,599. STEERING VessELs, J. W. Mackenzie.—(£. Hey- 
mann and A Chechon, United States.) 

18,600. Manure, W. C. Currie and W. E. Rowlands, 
Lond 

18,601. 


3irming- 


on. 
Feepixc Destructor Fornaces, H. Simon, 


mdaon. 
18,602. Switcupoarps, C. D. Abel.—(Société Générale 
dea Teléphones, France.) 
18,603. Securinc Packine Cases, &c., G. Lenhardt, 
London. 
18,604. Pressure Gavucrs for Tires, B. Zirrgiebel, 
London. 
18,605. Hautace Cups, J. W. Smallman, London. 
en W. W. Greenwood and G. Parker, 
ndon, 








SELECTED AMERICAN PATENTS. | 


From the United States’ Patent Office Official Gazette. 





501,547. Suapino anv Sprnninc Metats By ELEctRi- 
city, EB. Thompson, Svamprcott, Mass, — Filed 
January 8th, 1891. 

Claim.—(Q) The method of forming metal articles 
into circular shapes, consisting in including the mate- 
rial in a heating electric circuit to soften the same, 
and applying the shaping force while the work or the 
tool or both are rotated to gradually force or crowd 
the material into the desired shape. (2) The method 
of forming hollow metal articles, consisting in com- 
municating a rapid circular motion to a metal blank 
of the desired thickness held against a mould, passing 
a heating current of electricity through the metal to 
soften the same, and then, by means of a suitable 
instrument, applying pressure to successive points to 
form the blank to the shape of the surface of the 


SOiS47} : 











mould. (3) The herein-described improvement in 
forming conical point projectiles, consisting in includ- 
ing a section of a metal tube in a heating clectric 
circuit. and spinning down the heated portion so as to 
cose the tube and at the same time form the point 
with a thickened wall. (4) The combination in an 
electric metal working apparatus, of a rotating chuck 
or holder connected to one terminal of an electric 
circuit, a removable contact mounted in line with said 
chuck and connected to another terminal of the elec- 
tric circuit, and a tool post or support connected to the 
same terminal. 

502,402. Piston-rop Prorecror, S. Kaye, Yazoo City, 

Miss.— Filed March 9th, 1892. 

Claim.—An apparatus for protecting piston-rods, 
comprising the combination of a piston-rod, two 
packing glands in which the rod operates, the outer 
gland being so arranged that that portion of the rod 
that enters the cylinder will not pass beyond it, a 
sheet metal covering reaching from one gland to the 


[802,402] 








other and partially embracing the same, and binding 

straps secured over the glands and covering, whereby 

an open chamber is formed in which the piston-rod 

operates, and which is adapted to receive oil for the 

protection of the rod, substantially as described. 

502,482. Process or Makinc Iron, A. Dauber, 
Bochum, Germany.— Filed June 18th, 1890. 

Claim. —The process of reducing iron, which consists 
in charging into a blast furnace a mixture of ore and 
flux, without carbon, and introducing into the furnace 
at the zone of preparation a heated gas containing 
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oxygen, at the zone of carburisation, carbon, super- 

heated steam and heated air, at the zone of melting, a 

heated combustible gas, superheated steam, air, and 

carbon, and into the crucible containing molten metal 

a mixture of gas, superheated steam, and air. 

502,737. Durex Steam Pump, (. M. Miller, Canton, 
Ohio.—Filed June 13th, 1892. 

Claim.—(\) In a duplex steam pump, the combina- 
tion with the casing or cylinder B, having an inwardly- 
projecting flange or rim 4, and a series of inwardly- 
extending lugs a2 at its outer end, a packing-box 
cylinder J, located in said casing, having a peripheral 
flange / intermediate its ends, the ring K, embracing 
the packing-box cylinder near its outer end, and the 
bolts o, passing through siid ring and abutting against 
the flange /, for forcing the ring against the lugs a, 
substantially as descri (2) In a duplex steam 
pump, the combination with the casing or cylinder B, 
of the packing-box cylinder J, located therein, having 





7” 


a serie: of lugs 7 at its outer end, the plunger L located 
and working in said packing-box cylinder, the follower 
M embracing the outer end of said plunger and pro- 
vided with a series of lugs 7, the sprocket nuts « 
journalled therein, the chain engaging with said nuts, 
and the screw bolts t, connected with the lugs m, and 


engaging with screw-threaded apertures in the 
sprocket nuts, substantially as described. (3) In a 
duplex steam pump, the combination with the casing 
B, of the packing-box cylinder J located therein, the 
plunger L working in cylinder J, the follower M, 
embracing the outer end of said plunger, and provided 
with a series of lugs 7, the sprocket nut s, journalled 
in said lugs, the chain N engaging with said nuts, the 
screw bolts t engaging with said sprocket nuts, and 
with lugs m on said follower, the cap O, secured to the 
casing or cylinder B, provided with a packing-box Q, 
and the winding wrench passing through said box and 
connected with one of the sprocket nuts, substantially 
as described, 








502,932. Grinpinc GLoBE VaLve SE . 
Parsells, Waterville, N.Y.—Filed » Ener gy 
Clain.—The combination with the bottom clamp B. 
provided with the globular depression B, myn 
clamp A, having its lower surface accurately decod, 
and provided on its top surface, and at perfect angle 


502,032] 





with the said faced surface, with the hollow extension 
Al, and means for holding said clamp pieces in position 
on a pipe fitting, of a grinder provided with a stem 
working thrcugh said extension A}, substantially as 
described. : 
502,956. Driving Connection ror Compovuxp 

NGINES, H. D. Dunbar, North Hartland, Vt.— 

Filed April 19th, 1898. 

Claim.—(1) The combination, in a compound engine 
having superposed cylinders, of the two piston-rods 
two connecting-rods, one for each piston-rod, a guide 
for one of said rods, and means a Preserving the 
outer ends of the piston-rods at the proper distance 








from each other without etme ed independent 
longitudinal movement, substantially as specified. 
(2) The combination, in a compound engine having 
superposed cylinders, of the two piston-rods, the two 
connecting-rods, one for each piston-rod, a guide for 
one piston-rod, and a spacing link or yoke uniting the 
two connecting-rods, substantially as specified. 
503,056. QuaprupLe Expansion Enoine, J. Mar- 
shall, Leeds, England.—Filed August 81st, 1892. 
Claim.—In quadruple-expansion engines, the com- 
bination of a cylindrical main slide valve F having a 
port Q! controlled by a central cylindrical expansion 
valve, and communicating with port L of high-pressure 
cylinder Al, ports Q?, Q%, Q4, connected by annular 
e R, communicating with port L of cylinder A}, 
port L! of second cylinder A?, and port N of third 
cylinder A’, ports Q5 and Q® connected by annular 
passage R! communicating with port N of third 



































cylinder A‘ and ports N! and O of cylinder A4, and a 
cylindrical valve chamber E having annular passage 
k! communicating with port L of cylinder A!, passage 
K? communicating with port L! of cylinder A?, pas- 
sage K* communicating with port N of cylinder A*, 
passage K4 communicating with port N! of cylinder 
A‘, and passages K5 K® communicating respectively 
with port O of cylinder At and with exhaust port U, 
substantially as described. 


503,072. Gun Carriace or Mountina, J. B. G. A. 
Canet, Paris, France.—Filed July 18th, 1892. 

Claim.—(1) In a gun mounting, the combination 
of the frame A, the axle E, the wheels E’, the coupling 
comprising the attachment D’ secured to the said 
frame, the portions D? hinged to the said attachment 
and the bolts ¢ by which the free ends of the said 
portions D? are secured together, and a fixed pivot / 
adapted to fit the said coupling, substantially as 
described. (2) The combination of the frame A, the 
wheels E’, the rotary drums I and their ratchet gear 
upon the axle of the fore carriage, and ropes or chains 
secured to the drums I and temporarily connected to 


[603,072] 








1. 


the wheels E’, substantially as hereinbefore described 
for the purpose specified. (8) The combination of the 
frame A, beam B, wheels E’, drums I and their ratchet 
gear upon the axle of the fore carriage, and ropes or 
chains secured to the drums I and temporarily con- 
nected to the wheels E’, and the bar v engaging the 
spokes of the wheels and the beam B, substantially as 
hereinbefore described for the purpose specified. (4) 
The combination of the frame A, beam B, wheels FE, 
drums I and their ratchet gear upon the axle of the 
fore carriage of the frame A, ropes or chains secured to 
the drums I, and temporarily connected to the wheels 
E’, the bar v engaging the spokes of the wheels E’ and 
the beam B and a gun trunnioned upon the beam B, 

bstantially as hereinbefore described with reference 
| to the drawings for the purpose specified, 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION 1V.—COPPERSMITHS’ WORK, 


Tye solid drawn seamless tube has entirely dispensed 
with the old brazed seam for locomotive steam pipes. 
They range from jin. to Tin. or 8in. external diameter, 
and are a great advance towards the perfect steam pipe, 
but, owing to the almost universal interest in the brazed 
seam, it will not be omitted in this article. The seamless 
tube must be of uniform circumferential thickness and 
perfectly round. A piece 80in. long, annealed, and then 
filled with resin, must withstand being bent until ex- 
tremities meet without showing defects ; but if the sample 
is not annealed it must sustain a deflection of 3in. when 
placed upon supports 20in. apart and loaded in the centre 
without showing local contraction, cracks, or other defects. 
The circumferential strength in tension of a hard drawn 
seamless tube may be taken at about 30 per cent. above that 
of acarefully-made one with a brazed seam, and, even after 
annealing, this tenacity is only reduced by about 15 per 
cent., which is due, no doubt, to the extra mechanical 
work imparted to the material by drawing. Boiler tubes 
successfully withstand an internal pressure of 800 lb. per 
square inch, and an external of 2501lb. per square inch, 
without leakage, being 1fin. external diameter, and having 
a cross section of about ‘52 square inches. 

Owing to the fact that copper rapidly loses its tenacity 
at high temperatures, and that the range between a 
brazing heat and that when it becomes red-short, or 
rotten, is narrow, it follows that the value of a pipe with 
brazed seam, is in ratio to the skill of the workman, and 
perhaps no operation depends so much upon the operator. 
If this brittle heat should be produced to only a small 
emount, then any degree of internal stress would produce 
cracks of various grades of importance, most likely not 
sufficiently developed to be detected by the hydraulic 
test, but which would grow by wear and tear, vibration, 
repeated expansion and contraction, until finally, if not 
discovered in time, the pipe would burst. The next 
matter of importance is the scarfing, the length of which 
depends upon the size and thickness of the plates. In 
any case both the edges should be bevelled, which, if of 
medium length, will always make the best joint, because 
long bevels have a greater tendency to burn. The 
machined-planed scarf makes the most perfect joint, 
although the paening hammer is responsible for most jobs. 
It is important to bring both scarfs together so that no 
gutter is formed ; and also it is imperative to bevel both 
edges, although many pipes may have been made with 
the inside edge left square, in which case the tendency is 
for the sharp square edge to cut into the material over- 
lapping it, and increase the liability to rend. For 
brazing a good clear fire is required, and if there has 
been any tinning going on before, the operator is careful 
to remove all traces of that metal from the fire and its 
precincts, for should he have the misfortune to get a little 
scrap of tin on to the joint, it will percolate its way through 
the copper, or combine with the spelter, burrowing its 
way, “rat” like, and spoiling the job. This can be easily 
demonstrated by placing a small bead of tin upon a thin 
copper plate over a fire, when it will rapidly eat its 
way through—a fact readily explained, and realised 
after a perusal of Part III. of Section II., ‘The Brass 
Foundry,” THE ENGINEER, vol. lxxiv., page 339; and need- 
less to state that in a locomotive shop where the work is 
well regulated it is a most rare occurrence. Clean metallic 
surfaces are indispensable, because solder spelter will not 
adhere to anything dirty or greasy, but with tinned sur- 
faces no particular care is needed, as the solder will adhere 
readily and quickly. There are many hard solders in use 
adapted for special jobs, either copper, iron, or steel; that 
for the latter may, of course, be stronger than for the 
former, but in any case it should be tough and fusible, a 
lower melting point than the materials brazed being of a 
necessity, for then risks of burning the scarfs are reduced 
to a minimum. Borax is generally the fluxing agent 
used, then, if all due precautions have been observed, 
the brazed seam of a copper pipe is as strong as the rest 
of the material; but, of course, the extension measured 
on given lengths will be, even in the best cases, 50 per 
cent. less than that upon the rest of the material, exclud- 
ing theseam. This extension and contraction of area takes 
place upon each side of the seam, leaving it almost per- 
fectly at its original area, breaking in the best joints 
parallel to the seam in a straight line at the junction of 
the bevel with the original thickness, but in the inferior 
joints the rend is very jagged, and it is to be generally 
observed that this jagged rend is due to either hollow 
places where the solder has not penetrated, or where 
either dirt or flux has got entrapped, and therefore for 
these reasons it will not be safe to take the strength of a 
brazed seam at the lowest estimate of about 15 per cent. 
below that of the rest of the material; this, of course, 
relating to copper, it being needless to take this point 
into consideration in brazing mild steel sheets, as no 
pressure is required behind them. If that were necessary, 
welding would enter into the question. 

The internal pipes consist of solid-drawn tubes in. to 
2iin. diameter, and of Nos. 10 and 11 i.w.g. for the 
injector and ejector steam, exhaust and delivery, and the 
blower or jet pipes. A set is put in the ejector exhaust 
pipe, to escape the wash-out cocks on the side of the fire- 

ox. The injector and ejector steam pipes obtain their 
steam from the top of the dome by the aid of a brass 
elbow, instead of a bend. The injector delivery conveys 
the water to an extreme distance from the greatest con- 
centration of heat and sufficiently far from the dome, 
thereby avoiding the presence of watery vapour in 
the steam. The blower or jet pipes receive their steam 
from the safety valve seating, and deliver into the 
chimney. The work done on these pipes is comparatively 
little, and that to wire templets, which are made to a 
full-size drawing produced upon the copper-shop drawing 
board, this also being the method of working for all 
bending or sets on pipes, whatever their size. They are 
softened in the locality of the work, and bent by hand, 


with a bending fork, clip and bar, through an eye lined 
with lead, fixed to a stump. In most cases, after having 
been softened for bending, they are afterwards stiffened 
up again. The external pipes for the sand gear, 
injector, brake, or water-pick-up are treated in a 
similar manner to templet; but straight pipes are 
simply cut to length, and their couplings brazed on 
ready for the engine. The internal main steam pipe 
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—Fig. 273—is a straight piece 4ft. 9in. by 5in. by 7 i.w.g., 
to which the cone is bored a good fit, and fixed to one 
end, then brazed in an upright position in the pot fire. 
The cone itself—Fig. 274—is covered upon the outside 
and part up inside with a mixture of fire-clay and plum- 
bago, a hollow recess being formed at the top, which is 
charged with solder and then flushed. After which it is 
dyessed and bolted up in its place in the boiler, the flange 
—Fig. 274—fitted on at the tube plate, then brazed and 
tested ready for final fixing. The smoke-box steam pipe 
—Fig. 275—is also 5in. by 7 i.w.g., softened, filled with 
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resin, lead being used in urgent and light jobs only, then 
bent to templets in a suitable hydraulic press, round a 
mandril of the required radius. Holes are then drilled in 
for the lubricator pipe, the saddle of which is well bedded 
on by fitting, cramped by a bit of steel wire binding, or the 
hole in the pipe is tapped, and then the saddle is held by 
a set screw, when precaution must be taken not to allow 
the spelter to strike the threads. After the saddle and 
flanges have been brazed, the pipe is then fitted up in 
the model of the standard smoke-box, which is kept in 
the copper shop, so that when the pipe goes to the 
erecting shop it is at once fixed in its place. 

All pipes are carefully tested to 200lb. per square 
inch for locomotive work; but for lower pressures 
double the working pressure is the usual test. The brazed 
joints, flanges, or cones are hammered slightly whilst 
under pressure, which facilitates the discovery of any 
flaw or discrepancy. 

The flanges are made stout and bored parallel, slightly 
countersunk at one side to give the spelter a good chance 
to strike or flush in, thus giving a good bearing for the 
pipe. In order to save trouble and expense of flanges, 
sometimes the socket joint is used, the only example of 
which to be found in locomotive work is when that por- 
tion of the pipe just above the flange, on the steam chest 
end of Fig. 275, has worn thin, then it is removed and a 
new piece put on by aid of this joint; or it may be some 
lubricating pipes are jointed up this way. It isa good 
joint, but should not form a portion of a bend, or even be 
in the immediate neighbourhood, and great attention 
should be bestowed upon the solder flushing to the bottom 
of the socket. Cases are known in which copper or 
other wire is wound round the pipe, or hoops placed at 
given distances or wound at a given pitch, to minimise 
the risk of bursting and—in the event of such occurring 
—to prevent as far as possible the extension of the rent, 
this being more especially applicable to the pipe with a 
brazed seam. 

The principal accessory operation in this department 
is the preparation of the dome and safety valve seating 
covers ; also the mouldings for the fire-box and smoke- 
box corners, all of which are made from the best mild 
steel sheets 14 i.w.g. thick. In some cases the dome 
covers are made in two pieces, blocked and brazed, but 
necessitating the use of a heavier material. In another, 





the one about to be described, they are made in three 
portions, the following sketches representing the progress 
of their formation, templets being first made, all sheets 


marked out by their aid and sheared to ores. 

The two portions A and B, forming the body and top, 
are then thinned upen their edges, which form the joint 
or seam, with a paening hammer on an anvil, and after- 
wards anrealed. These two are then passed through the 
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rolls, which brings the paened edges or scarfs together, 
which are then ‘‘ cramped” or dovetailed, each being 
about Zin. by about jin. wide, and then brazed, the 
spelter for this job being fusible and tough. The forma- 
tion is then C and D. 

The body is then worked in at E by two or three 
courses at the pneumatic hammer and the top of the 
foot cut as indicated by the dotted line F. The foot is 
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then worked out at the pneumatic hammer by gradual 
courses to templets and radius plate G. The top D and 
the crown are then formed in a hollowing block, which 
draws in the extreme corners, then thinned on a suitable 
stake, afterwards cramped and brazed. The whole is 
then planished to templet where required by hand 
hammers on suitable stakes or dolleys, ready for the 
erector. 

The production of the safety valve covers is a repetition 
of similar operations, the following sketches clearly 
indicating the progress, step by step, of the work, the 
final operation to this job being to cut out the clearance 
space for the valve pillars. The body is formed by one 
rectangular piece, 5ft. 5}in. long x 10in. deep, and the 
top lft. 64in. diameter. (£) Body, thinned, cramped, 
and brazed. 
by pneumatic hammer. 


(F) Body worked in at top for about 1tin. 
(G) Body with the top brazed 




















on, dotted line showing removal of the top of foot. (H) 
Final; using radius plate as for dome; by gradual courses 
at the pneumatic hammer. 
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SECTION A.B 





The corner moulding for the fire-box is cut to the 
templet and then brought to shape by hand hammering 
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in a suitable hollow block, then planished all over and 
fitted in its place on the engine, which consists of making 
it a neat job to the various boiler mountings which 
happen to come in its vicinity, Fig. K. 

Those for. the junction of the boiler barrel with the 
smoke-box are usually produced by a set of rolls; but in 
the event of their absence, for whatever reason, the 
following would be the best and cheapest method of pro- 
duction:—A sheet should be selected broad enough to 
form two pairs, rolled and brazed to form a ring. It is 
then taken to the pneumatic hammer and a course 
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worked out as in Fig. M, then annealed, and afterwards a 
second course worked up—Fig. N. It is again annealed, 
and roughed out at the pneumatic hammer to Fig. P, after 














which it is placed on a suitable stake and finished by hand 

planishing to the exact radii—Fig. R—cut round the mid- 

dle, and the two pairs are ready for fitting in their places. 
(To le continued.) 








THE RUE DE TOLBIAC BRIDGE, PARIS. 





In order to carry the Rue de Tolbiac past the station of the 
Orleans Railway it will be necessary to erect a bridge of 
three spans, together with approach viaducts. We extract 
from the Annales Industrielles an account of the design 
of this somewhat novel form of bridge, together with 
the illustrations which accompany the article. A reference 
to Fig. 1, with the help of the following dimensions, will enable 
the reader to have a clear idea of the general proportions and 
character of the bridge :— 

. in, 
Total length of three spansin the clear .. .. .. .. 521 6 
‘Total length of three spans between centres of bearings 531 6 
Total length between centres of piers .. .. 17:~(~0 
Length from centre of piers to centres of 
abutments See ee ee ee 
Total length of centre girder .. .. .. .. . > ae 


bearings on 


_ 
= 
oo 


Total length of side girders <P . » « BB 86 
Width of bridge from centres of main girders .. .. .. 52 6 
Width of roadway... ic ep. oh. Me 4b 32 3 
Depth at middle of centre girder 32 4 
Depth at middle of side girders i ee ee 23 3 
Height from railstoroaiway .. .. .. .. .. . .« LD 9 
Height from points of suspension above line of soffit of 

bridge " . 7 0 


It is thus apparent that the central girder is continuous 
over each pier, terminating by a cantilever projecting 39ft. 6in. 
from the centres of bearings on each pier. At the extremities 
of these cantilevers are suspended the ends of the two side 
girders, which can move freely in their bearings, the other 
ends resting upon roller bed-plates on the abutments. Steel 
is the material employed in the construction of the girders, 
and both steel and iron rivets will be used. In all those parts 
of the ironwork which can be put together in the workshop, 
where machine riveting is used, the rivets will be of the 
former material, but when it is necessary to insert them by 
hand in sifu, iron rivets will take their place. This distinction 
is made because it is alleged that a steel rivet should be 
adjusted and completed within certain restricted limits of 
temperature, so that the cooling stage, when the rivet becomes 
temporarily brittle, should not commence until the operation 
is nearly finished. The whole structure, therefore, consists 
of six principal polygonal-shaped girders, parallel to the road- 
way, tied together, as in Fig. 2, by cross-girders and overhead 
bracing, and with a single system of triangular in the web. 
In Fig. 5, the approach viaduct, which is 141ft. in length, is 
carried upon longitudinal girders underneath the roadway, 
having a span of 36ft., and supported by cross beams resting 
each upon four columns. As this viaduct is added at the 
request of the Orleans Railway Company, the company will 
pay for the cost of its construction. 

Both the upper and lower flanges of the main girders are com- 
posed of two vertical side-plates with horizontal angle irons, 
4in. x 4in. x gin., riveted along the whole length of the 
upper and lower edges of the plates, forming, in fact, a couple 
of large built-up channel irons united together transversely 
by a light cross bracing. This kind of open box-girder flange 
has a depth of 2ft., a thickness of gin., and a distance between 
the side plates of the same dimensions. Additional plates 
are employed to make up the requisite sectional area where 
necessary, and at the apices or junctions of the bars of the 
web with the flanges or booms one or more of the plates is 
forged out, so as to afford the proper amount of shearing and 
bearing area for the rivets, which are also aided by 
cover plates or wrappers. In the web all the bars, with the 
exception of four, are in compression, and are all composed 
of four angle irons braced together by diagonal bars, in the 
manner usual with the ordinary struts of similar main 
girders. In order to provide for contingencies in which the 
lattice bracing might be subjected to severe strain, there is a 
slight camber given to the whole strut which causes it to 
assume approximately the form of a spindle, with a breadth 
varying, according to the position of the strut in the main 
girder, from 1ft. Tin. to 2ft. 3in. By varying the thickness of 


the four angle irons, which are riveted to the inside of the 


gusset pieces, the correct sectional area is obtained. At the 
lower apices, where the bars of the web intersect the lower 
boom, the internal angle irons are divided and spread out so as 
to form a bed for the cross girders to rest upon. At the upper 
booms the same angle irons are bent up in a vertical direction, 
so as to come exactly under the point of junction where the 
axes of the upper boom and bars meet, and are there riveted 
to a cross plate, which is also attached to the points of 
suspension between the boom and the bars of the web. The 
vertical suspension bars are formed of two channel irons 
riveted dos-d-dos. A reference to Fig, 3 will indicate that at 
a short distance above the lower boom of the main girders 
they are bifurcated, and thus assume the form of a stirrup, 
which not only receives the end of the cross girders, but acts 
as a support to the lower flange at the point where the bed 
plates for the cross girders arelocated. One of the bars of the 
the web extending over the supports—see Figs. land 3—is sub- 
jected to stresses of an amount which renders it necessary to 
supplement the four angle irons forming the other struts by 
side plates riveted to them. These bars are not cambered 
similarly to the others. 

In Fig. 2 the cross girders are shown—a span of 52ft. 6in., 
which are stated to be the largest examples yet constructed 
of that particular description of girder. They are not riveted 
or bolted in the usual manner to the main girders, for reasons 
which the engineer, M. Salle, has considered sufficient to 
justify another method of attachment. He alleges that 
when cross girders are fixed, as stated, to the principal ones, 
there is an element of uncertainty respecting the stresses to 
which they are subjected, since the amount of comparative 
immovability of fixture which they may receive by virtue of 
their connection with the main girders is altogether indeter- 
minate. If, therefore, one is not inclined to give them a 
constant moment of inertia, based upon the greatest bending 
stress which may be developed under the most unfavourable 
conditions, one is liable to weaken the very points which 
most require strengthening. This dilemma may be avoided 
by employing a mode of attachment very little used at 
present, but not for that reason the less commendable. It 
consists in making the cross girders independent of the main 
girders, by causing them to take their bearings upon hinges 
or pivots. In this manner, while all oscillatory movement 
and longitudinal motion are prevented, the extremities of the 
cross girders are free to rotate very slightly in their own 
plane, according to the loads they have to carry and the 
amount of flexure they undergo. Thus the stresses to which 
they are exposed can be accurately calculated, and their 
resistance adequately proportioned. Another very important 
advantage results from this disposition, which is that it 
1elieves the main girders, and especially the lower booms, 
from all attempts at deformation or distortion to which their 
loading renders them liable. Vertical forces, acting in their 
plane of symmetry, are the only ones affecting them, and 
there is therefore only the wind pressure to be taken into 


account when dealing with the question of extraneous 
bracing. To keep the thickness and weight of the roadway 


uniform, the upper plates of the cross girders are curved, and 
consequently the underneath longitudinal beams are 
placed at different heights. The ends of each cross girder 
are bent up at an angle —see Fig. 2—outside the longi- 
tudinal curb beam, to support the under side beam, 
and itself rests, as shown, upon the upper part of the 
lower flange of the principal. All the cross beams are 
fixed in the same manner, with a slight difference in mere 
detail. Over the piers and abutments there is one cross 
girder which is shorter than the others, and rests upon a 
bed plate carried by a cast steel shoe, which separates the 
beam from the friction rollers. All the other extremities of 
the cross beams are supported by a shoe forming the hinge 
or pivot upon plates of cast steel, resting in their turn, either 
upon the side plates of the booms, or upon stirrups specially 
provided for the purpose. The cross beams are built up of 
a solid plate web of a variable height, and of horizontal 
plates 1ft. 3in. in width, riveted to it by angle irons. It was 
found in connection with the design for the cross girders, 
that no particular economy would result from the use of 
an open instead of a solid web. Vertical plates and angle 
irons form the junction between the longitudinal beams or 
stringers and the cross girders, and in addition serve to stiffen 
the webs of the latier. Towards the ends the flanges of the 
cross beams are reduced to a width of Sin., to enable them to 
pass in between the uprights of the main girders. At these 
points the plate webs are strengthened by straps and extra 
stiffening pieces, so as to distribute the reaction of the 
support to the upper flanges. 

As the cross girders are spaced at distances of 19ft. 8in. 
apart, the underneath longitudinal beams or stringers have 
rather a long span. They consist of rolled beams of the 
usual I form, about 1ft. 4in. in depth, and were rolled specially 
for the bridge, the total length, 4264ft., justifying the expense. 
In the approach viaduct the rolled stringers are replaced by 
built-up I beams of a greater depth, as the span is increased 
to 36ft. All the stringers are stiffened by angle irons, and 
gusset pieces riveted up between their webs. The outer 
principal stringer is placed on the upper part of the cross 
girder, and acts as acurb and guard, being in form something 
similar to that used at Westminster Bridge. As the 
result of numerous experiments showed a marked difference 
between the resistance of arch plates in favour of those 
suspended from instead of abutting against the longitudinal 
stringers, the former were adopted for the platform of the 
Tolbiac Bridge, and are about one-fifth of an inch in 
thickness. Upon these plates, set in bituminous concrete, 
is laid the wooden pavement. For the footpaths, corrugated 
iron, supported upon small I-shaped girders, is employed. 
These girders, which are spaced 3ft. 3in. apart, are carried by 
the outside stringer, and that under the curb, to which they 
are rivetted up. 

The articulation of the central and side girders consists of a 
cast steel cylinder resting upon a bed-plate attached to the 
boom of the central girder, and upon this is placed another 
bearing connected with the smaller or side girder. If the 
four bars—which form, two and two, the terminations of the 
two girders—were prolonged, they would intersect the 
axis of the steel cylinder. At the end of the central 
girder where the upper and lower booms join, a hole is 
pierced, and upon the edges of the plates through which it 
passes rests the lower bearing, which is also bolted to the 
plates themselves. In Fig. 4 is shown the end of the small 
girder, formed in the shape of a crook, which grips the upper 
bed-plate. Another use made of the lower bearing is to 
carry projections, or lugs, to which the iron rings are fixed, 
which serve as the points of suspension for the cross girder 
placed at the right of the articulation of the two main 
girders. At the points of support, expansion and contraction 





are provided for in the following manner:—The steel pivot 
upon which the main girders hinge is fixed between an upper 











bed-plate bolted to the lower boom and a lower bed-plate 
One of these is securely anchored down to the masonry of 
the pier, and the other rests upon a steel roller car, in its 
turn running on a roller plate. The ends of the longi- 
tudinal stringers rest on friction plates over the abutments, 
There are not any wind ties or cross bracing between the 
main girders below the bottom booms, as the whole plat- 
form, in fact, acts in that capacity. But overhead the 
main girders are connected by a horizontal trellis girder of a 
pentagonal section, and four trellis gussets attaching it to 
the four bars of the adjoining trellis. The whole form two 
ares, uniting at the top. This arrangement not only stiffens 
the upper booms, but insures the constancy of the angles 
between the girders and the wind bracing in both a horizontal 
and vertical direction. Thus the two main girders and the 
cross overhead bracing may be regarded under the condition 
of a frame rigid on three sides, and articulated along the 
third, which is the platform, which may be considered ag 
unaffected by the force of the wind. 

The smaller or side girders are 128ft. between the pivots of 
the supports, which are raised 7ft. 8in. above the level of the 
lower booms, so that the girders are practically suspended, 
Their centre of gravity is thus situated very low, as the 
greater part of the total weight which is transmitted by the 
cross girders is only 1ft. Gin. above this lower plane. Under 
these conditions the bridge has a large margin of stability 
which nearly nullifies the action of the wind. If we suppose 
the points of support to be spherical, that is, not presenting 
any resistance to the inclination of the girders, and the plat- 
form independent of the abutment, and also of the platform 
of the central girder, the following conditions would obtain; 
The side girders would be free to oscillate, and if the bridge 
were unloaded and the wind pressure equal to 221b. per 
square foot, their displacement would not exceed fin. But 
as the length of the steel cylindrical pivots is 2ft., and the 
platform perfectly rigid transversely, there is no tendency to 
oscillation or lateral motion. In Fig. 4 is shown the general 
profile of the side girders, in which panels of triangulation 
are 19ft. Sin. apart, except the two end ones, which are 
spaced at a distance of 24ft. Zin. At each junction of the 
bars along the lower booms is fixed a cross girder, 

In the approach viaduct, already briefly mentioned, the 
platform is constituted in the same manner as that of the 
bridge itself, but, as in this instance, there are no cross 
girders, the curved plates are attached to the stringers, which 
really serve the purpose of main girders, as shown in Fig. 5. 
They consist of a plate web ,',in. thickness, four angle irons 
3}in. by 3}in. by ¥,in., and of three flanges of the same 
thickness. Of these the lower has a breadth of 10in., the 
upper of 6in., and the intermediate of 1ft. This last forms 
the projection upon which the plates of the platform are 
riveted. All these longitudinal girders are tied together by 
cross bracing. The common support of all these ten girders 
is the large cross girders resting upon the four columns 
placed 11ft. 10in. apart. Four of the girders bear 
directly upon the columns, the other six rest on corbels pro- 
jecting from them. Each cross beam consists of a straight 
girder 1ft. 9in. in depth, with an upper and lower flange 
12in. by gin., a pair of angle irons 3in. by 3in. by ,';in., and 
web jin. thickness, and is set parallel to the abutments, and 
at a slight skew of ,.1, with the longitudinal girders. The 
columns are eight in number, and will be of cast iron. 

For the total weight of the bridge we have 1112 tons of 
rolled steel, 35 tons of cast and forged steel, and 16 tons of 
cast iron, making in all 1163 tons. It is estimated that the 
cost of the structure will amount to £31,000. As a general 
condition regulating the strength of the material to be 
employed, it is stipulated that the rolled steel shall be cut 
into test lengths of Sin., and shall not yield under a load of 
29 tons per square inch, with an average and minimum 
elongation of 22 and 20 per cent. respectively. 








WATER SUPPLY NOTES. 


West of England. — Phillick Local Board: The Local 
Government Board will shortly hold an inquiry into the 
projected water supply. At the Board meeting just held, it 
was stated that the water from the Herland Adit had been 
analysed and found excellent. Penryn Urban Sanitary 
Authority and the Falmouth Rural Sanitary Authority 
intend to compel owners of property to take water from the 
mains of the Falmouth Water Company. The Newton 
Rural Sanitary Authority are considering two schemes for 
the water supply of Kingsteignton; 49 houses have been 
visited with typhoid fever since 1884. A summons has been 
granted to the Brixham Local Board to compel a local owner 
to allow them to lay 2ft. of water main on his property, 
which alone remains to complete their water supply. 

South Wales.—At Tenby the Town Council refused the 
suggestion of the Water Committee that an engineer should 
be employed to report on the water supply of the borough. 
At Newport the Town Council instructed the water company 
to cease to charge 5 per cent. extra for supplying houses 80ft. 
above the old dock coping; before the construction of the 
Pantygros reservoir the water had to be pumped up to that 
level, but now the reservoir can supply by gravitation, but the 
extra charge has never been removed. At the Carmarthen 
Town Council, that the boring experiments in the field in 
which the pumping station stands give 8000 gallons of water, 
but it is charged with iron and ammonia. Bath Waterworks 
Committee: The yield of the springs on October 5th was 
710} gallons per minute, against 1030 gallons on the corre- 
sponding day last year ; the supply just balances consumption, 
and the reservoirs are now empty for the first time this year. 

South-East of England.—Fareham Local Board: The 
Local Government Board sanction a loan of £550 for water- 
works. Worthing Town Council: A lease of six acres of 
land at Halewick Farm, Sompting, at £13 per annum rent, 
and free water to two farms and twenty cottages, and the 
parish to be added to the borough as regards waterworks 
purposes and charges. The Local Government Board have 
pointed out that the Malling Sanitary Authority cannot 
supply East Malling and Ditton with water, as they are 
within the limit of supply of the Mid-Kent Water Company ; 
the latter are willing to give the necessary supply. 

Shropshire.—The Oswestry Town Council are enlarging the 
new reservoir three-quarters of an acre beyond the original 
intention; the land for the extension has been given by the 
owner, subject to a bridge being built. Bishops Castle: the 
foundation stone of the new dam of the waterworks at Maes- 
gwyn has been laid by the mayor. The works will then con- 
sist of a reservoir as well as the existing seven miles of mains 
and filter beds. Newton, Shropshire, Local Board find that 
seventy-one shallow wells are in use in the town, the deepest 
being 42ft. This return has been made at the request of the 





Local Government Board, 
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STEAM ENGINES AT CHICAGO EXHIBITION. 
(From our Special Commissioner.) 

OF course it was impracticable to bring to this exhibition 
any really large steam engines. Although the impossi- 
bility of doing so is evident at first sight, still one cannot 
help regretting that it is so, because the great bulk of the 
visitors to the Fair is naturally drawn from the Western 
States. In spite of the greater freedom with which 
Americans travel than do Europeans, still a very large 
percentage of the visitors have never been to the sea- 
board ; have never seen, and have no idea of, a big ship, 
and have never seen a really big steam engine. The 
educational value of such exhibits, if they had been 
possible, would have been great to the population of this 
part of the country. 

The largest engine exhibited is a horizontal quadruple- 
expansion engine built by E. P. Allis and Company, of 
Milwaukee, Wisconsin, whose large and well-equipped 
works I have already referred to in writing of Milwaukee. 
This engine is arranged with its four cylinders in tandem 
pairs, the first, or high-pressure cylinder, coming in line 
with and behind the third, while the second lies behind 
the fourth. 


of this cngine in connection with our description cf the 
dynamos it drives—see THE ENGINEER, June 30th—from 
which it is seen that the large fly-wheel lying between the 
main bearings drives two belts, one running over the other 
and driving two Westinghouse dynamos. 

In Fig. 1 of this article is seen a plan, in Fig. 2 a side 
elevation, and in Fig. 8 an end elevation, showing more 
distinctly the general arrangement. There are only two 
crank-shaft bearings, and the cranks overhang these. 
The cylinder diameters are 26in., 40in., 60in., and 70in., 
and the stroke is 72in. The full speed is 60 revolutions, 
but at the Exhibition it seldoms runs so fast. The two 
cranks are at 90 deg. The exhaust from first to second | 
cylinder passes under the floor halfway, and then rises | 
vertically through a live-steam jacketed receiver. As | 
seen in the plan, that from second to third cylinder | 
passes underneath diagonally to a similarly centrall 
placed receiver, also jacketed with boiler steam, hooush 
which it rises vertically, then following a line parallel to 
the centre lines to join a branched overhead pipe. To the 
left of the junction is inserted a stop valve by means of | 


| the engine triple-expansion. 


oy 

ruple expansion, or else may be split and sent 
through third and the fourth cylinders in parallel, making 
The exhaust from third to 
fourth cylinder takes a similar course, first under the 
floor, and then rising through a re-heating chamber at the 
centre line of the engine. It then follows an oblique 
overhead, path joining the cross-pipe already mentioned 
beyond the stop valve. This exhaust pipe is, of course, 
shut off when triple-expansion is used. In this third 
intermediate receiver the jacketing steam is throttled 
down to 50 1b. by passing a reducing valve. 

The receivers are best seen in outside view in Fig. 3, 
the end elevation. All three are of the same general 
construction, which is unusual. An upright cylinder is 
divided into three chambers by two cross diaphragm 
plates cast with the body. The upper and lower 
chambers are connected by vertical tubes expanded into 
the cross plates, after the style common in surface con- 
densers. The jacket steam is admitted into the middle 
chamber, in which it surrounds and heats the tubes inside 
which the steam passing from one to the next cylinder 


which the steam may be either passed through the third | flows upwards. 


I have already, given a photographic view ' and fourth cylinders in series, making the engine quad- ' 


The condenser is seen in plan and end elevation, 
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standing to the left hand of the engine. In this case the | ‘These and all the connecting pipes are covered with ) cylinders are also lagged with hair felt; encased by polished 
condenser is made by the makers of the engine. It is | so-calléd ‘‘ magnesia.” ; | sheet steel. * 

Reynolds’ patent, and is an ‘‘ independent” injection jet | Both sides and ends of all four cylinders are jatketed.| The fly-wheel has twelve arms, is built in segments, 
condenser. The condensing chamber forms an annular Live steam is introduced into the jackets of the first and and is 30ft. diameter by 76in. width on face: It weighs 
Space surrounding the air pump, both inner and outer second cylinders. It passes from the high-pressure about sixty-seven tons. 3 

cylinders being vertical, with the steam cylindér set on cylinder jacket to thaof the third cylinder; and in the The crank shaft is 2lin. in diameter in the-wheel boss, 
top of them. The. common stroke of steam'piston and jacket of the fourth cylinder meet the two outflows from and 19in. at the journals, which are 28in. long. The caps 
pump bucket is °16in., while the diameters of steam: the jackets of second and third cylinders; these, how- | of the main bearings are horizontal, and‘the box, or 
cyinder and pump are I6in. and 86jn. The vacuum | éver, being reduced to 501b. per square inch pressure by ‘‘shell,” is made in four segments, the splits being at 
obtained with. 1201b. boiler pressyre and full engine | a reducing valve before’ entering this last jacket. Appa- 45 deg. to the horizontal and vertical, but running on 
speed is about 26}in. The exhaust pipe has 24jn. | réntly the object of this’ throttling is to evaporate some horizontal lines, so that the side segments have parallel 
internal diameter, while that of the steam pipe is 8in. ' of the condensed water formed in the other jackets. The top and bottom surfaces, enabling them to be set in 
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horizontally for wear by set screws. These shells are of 
cast iron, lined with hard babbitt metal. 

Both crank pin and crosshead pin are 9in. diameter by 
Yin. long. The former has a brass box, babbitt lined, 
while the latter has a plain brass bearing. The connect- 
ing-rod is turned and swelled in the centre, its crank end 
being strapped according to common design, while the 
crosshead end is solid. The crosshead is of cast iron of 
great depth, necessitated by the long stroke, and has 
wedge-shaped slippers of cast iron, with a lining of 
babbitt on the bearing surfaces. 

All the pistons are of cast iron, of the common plain 
hollow pattern. They are each packed by a single cast 
iron ring, pressed out against the cylinder surface by three 
bow springs hidden in the groove. The rings are scarf- 
jointed at the splits, a brass tongue-piece being let in to 
cover each side of the split. 

The governor is an ordinary vertical spindle Porter. 
It controls the cut-off in the first and third cylinders. 
A hand control of exactly the same pattern is applied to 
the cuts-off in the second and fourth cylinders. This 
control and the valve-gear generally are illustrated in 
Fig. 4. There are two excentrics for each side of the 
engine, these lying, as may be seen in Fig. 1, between the 
main bearing and the fly-wheel. One of them is large, 
while that that performs the cut-off controlling work is 
small. The main, or large excentric, drives the 
two rocker plates a, «a, in reverse directions through 
a rocking lever 7, and a connecting - rod c¢_ be- 
tween the plates a, a. The exhaust valves e, ¢., are 
operated in the usual manner. The admission valve links 
r, r; oscillate pawl hooks mounted loose on the valve 
stems, and the hardened steel catch plates on these 
engage with similar plates on a boss keyed to the valve 
stem, the pawl hook being pushed out and the valve 
tripped by cams on the “ trip-hub,” this latter being also 
loosely mounted on the valve spindle. So far the design 
is precisely the same as that of the Fraser and Chal- 
mer’s engine, except that the cams on the trip-hub are 
here of hardened steel instead of vulcanite fibre. But 
in the’ Fraser and Chalmer engine the trip-hub remains 
motionless except when shifted by the governor. In the 
Allis engine, on the other hand, it is oscillated to and fro by 
the small cut-off excentric acting through the rods kkk, k,. 
These two series of rods do not form two direct chains of 
links, but act through a block in a lever link, the position 
of the block in the link being directly controlled by the 
governor, which thus changes the range of oscillation of 
the trip-hubs according to the speed of the engine. The 
action is such as to make the cam on the trip-hub recede, 
or run away from, the pawl hook which it has to release, 
and the larger the range of this receding motion the later 
does the release take place. The action essentially de- 
pends upon the cut-off excentric being set on the shaft in 
advance of the main excentric, and it is very much 
altered in character by small changes in this angular 
advance. By means of this gear a range of cut-off from 
zero up to }} is obtained, which is a remarkable result, 
albeit secured by a somewhat complicated and cumber- 
some gear. 

It should be mentioned that the trip-hub carries a 
second cam, which comes into action if the governor belt 
breaks, or if by any other means the governor loses con- 
trol, and the balls fall in. When this happens, this 
second cam holds the pawl hook entirely away from the 
trip plate on the valve stem, so that this latter is not 
caught by the hook, the valve is not opened, and no 
steam is admitted. The same, or almost the same, 
device is attached to the Fraser and Chalmer engine. 








ORDNANCE EXHIBITS AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner. ) 
THE BETHLEHEM EXHIBIT. 

Or private exhibits of the United States, that of Beth- 
lehem naturally stands first. When it had been decided 
to take up the manufacture of war matériel in earnest, 
Bethlehem came to the front. It was at that time a 
well-established steel factory, but the plant for the manu- 
facture of war matériel was set up at the instigation 
of Lieutenant Jaques, U.S. Navy, in 1886, by Mr. J. 
Fritz, the chief engineer and general manager of the 
company. 

The worksare situated at South Bethlehem, Northamp- 
ton County, Pennsylvania, on the Lehigh Valley Railroad, 
and Central Railroad of New Jersey—fifty-five miles from 
Philadelphia, and are of a character and importance 
that call for a special and separate notice. It may be 
remarked here, however, that the hydraulic forging 
presses and plate-rolling mill are for the largest guns and 
plates. It is not considered that rolling acts as efficiently 
as hammering on thick armour plates, and the armour 
plate plant is made on designs purchased by Lieutenant 
Jaques, based on Schneider’s system. Forging presses, 
with fluid compression plant, were manufactured by 
Sir J. Whitworth and Company, like the other plant 
for ordnance, on the recommendation of Lieutenant 
Jaques, the heavy tools being constructed from designs 
by Mr. Gledhill and Mr. Fritz. The plant was erected 
by the latter. The forgings for guns of all calibres are 
made at Bethlehem, and the manufacture of complete 
weapons is now taken in hand. Steel armour for the 
most heavily clad United States vessels is made, as well 
as the heavy shafting of vessels. The axle of the great 
Ferris wheel, in the midway plaisance of the World's 
Fair, was made at Bethlehem. These works deserve a 
more complete notice than can be given to them in a 
few incidental sentences introduced in connection with 
the Bethlehem exhibits at the Columbian Exhibition. 
We had an opportunity of visiting them, and judge them 
to be, in some respects, unrivalled, as for example in the 
magnitude and power of both the steam hammers and 





hydraulic presses. Erected, as the latter have been, com- 
paratively lately, they are singularly perfect and complete | 
in their modern character, and form essential elements in | 
the recent development of United States war matériel, | 
in which Bethlehem has played so prominent a part. 
Lastly, the uniform success achieved in all branches is | 
remarkable. If there have been failures they must have 
been small, for we have never heard of them in any 
quarter. 

The following list gives the branches of work in which 
Bethlehem figures at the Exhibition :— 


Bah dit of the Bethlehem lvoe Con 


dl 


=<——— 
shortly in connection with a notice of the Bethlehem 
works. 


EXHIBIT OF J. BROWN AND CO., SHEFFIELD, 


J. Brown and Co. were the only English manufacturers 
of armour who sent exhibits to Chicago. These, how. 
ever, were not confined to armour-plates, but also rep-e. 
sented their steel structural work for ships, &c. 

he samples of plates illustrated the progress of 
manufacture since the first introduction of armour 
There is a wrought iron plate which has resisted the 


any, South Bethlehem, Pa., 1893. 


Dimensions. 








Article. Thick- Diameter, Approximate 
Length, Breadth, Height.) 000° Weights, 
155 Outside. Inside. 
\ ft. dn. | 0. do. | 0. im. in. ft. in. | ft. in. Pounds. — Tor 
.trwonr, A 
First experimental plate, 1891 (plain steel) ny aire ; 6 0 1 4 11h —- 12,782 57 
Barbette plate, battleship Iodiana (nickel steel)... 2... .{12 1 8 4 -- 17 _ - 69,798 yu 
Experimental plate (nickel steel, case Harveyed) R : 8 0 6 0 10h) — 20,754 Qs 
Ventilator for Puritan (nickel steel) ~- t- 4 6 7; (0 6 0 20,388 Wy 
Guns and Gen LDorgings. 
12in. B.L, rifle, navy, Assembled Naval Gun Factory i 36 02« 3.9 1 9 OLAS = fev 
Trunnion hoop, 12in. B.L. rifle, army, smootned forged - 1 $3 » 6 ae 1 Os 3 3, 5.100 yen 
Jacket, 13in. B.L. rifle, navy, smooth forged... 2... «| TO -- — 3 24 111; ob S00 
Tube, 13in. B.L. rifle, navy, smooth forged ‘ = 38 5 om a 2 14 1 0 59,000 
Gun hoops, smooth forged... 0.0.0... 0. ewe : oa Various lengths and = dia meters, 102.747 
Hammer. 
Full-size model of 125-ton} steam hammer en DIKE 
Liyots. 
Fluid-compressed, S4in. round... . a ee 15 0 — — 1 6 108,190 i8°3 
Armour-plate, rectangular (wooden mode!) 8 6 18 0 52 -- - ZI GS6 25 
Length. Diameter. Throw 
half- 
ys Overall.) Webb. Shaft. Pin. Hole, stroke. 
Shasi eye 
Double-throw crank, built-up, Pacitic Mail Steamship Com- ® ; in. ; a. 
pany, City of Sidney, tinished ... i, A ate ee 20 6 7 10 1 6 i 4 6 2 6 52,500 23-5 
Single-throw crank, United States cruiser Minneapolis, finished 9 78 | 3 2 Tf 43 1 5} 74 1 9 8,850 10 
Spare shaft, Cld Colony Steamboat Company, finished... . BY 5 23 — 9 _ 65,900 30-4 
ollowed-forged shaft, black, as coming from the forge ... . 66 11 -- 1 8 —_- 8} _ 99,200 245 
Torpedo. 
Air flask for Whitehead ... ... ; oe 111 1 of -— log 1,140 0-5 


M iscellaneovs.—Air cushion cylinders, Cases containing open hearth and Bessemer steel billets of various percentages of carhon, 


sbowing fractures, tests, Xc. 
drop tests. 


Hammer and foundation. 


Of the armour-plates shown, the first is one whose trial 
we reported in THE ENGINEER in 1891. It is apparently a 
very good all-steel plate, but it is not possible to speak 
as to its full powers, inasmuch as it was not severely 
tested. So far as the attack gave evidence, the plate was 
excellent. Next on the list comes a nickel steel plate for 
the barbette armour of the Indiana. This has not been 
fired at at all, so that it would be impossible to pronounce 
on its quality were it not thai it belongs to the lot from 
which a sample plate was selected and tested at Indian 
Head on July 11th last, with excellent results. The plate 
exhibited all the powers of resistance to penetration that 
can be expected, while its resistance to fracture and crack- 
ing was perfect. This trial was reported in THE ENGINEER 
of July 28th, and we have recently received the official pho- 
tographs, which we give elsewhere. It may be noticed 
that this plate had not a hardened face. It seems a ques- 
tion at Bethlehem whether it is desirable to apply the 
Harvey or any other hardening process to the face of plates 
of great thickness. Such plates only suffer from the attack 
of very large projectiles, and it is questioned whether these 
will be sufficiently susceptible to the action of a hard 
surface to compensate for the trouble, expense, and 
possibly, in some way, injurious influence of subject- 
ing plates of such magnitude to a case-hardening process. 
The nickel steel plates of Bethlehem will naturally be 
compared with those exhibited by Krupp, but the tests 
were not the same ; the shot that perforated the Bethle- 
hem plate at Indian Head wa: far beyond the calculated 
match for the plate. Krupp’s behaved well when decidedly 
overmatched, but not at all to the extent of the Indian 
Head trial. ; 

The third plate is one which we have before described 
as that which has been subjected to the most severe 
attack in proportion to its bulk that any plate has ever 
completely defeated. Credit attaches to Captain Folger, 
or whoever it was who so proportioned the attack to the 
plate as to bring out its remarkable powers to the full 
extent, for one very slight crack seems to indicate that 
a moderate addition to the total energy delivered would 
have caused fracture. Krupp exhibits one steel plate 
with a hardened face, which may be fairly compared with 
this plate, having received one much heavier blow but a 
less total amount. It is the repetition of blows with 
large projectiles that specially tries a plate. 

Next come all the fiuid-compressed steel products, 
including propeller shafts, trunnion hoop,’ jacket, and 
gun tubes and hoops. There is also a ventilator and 
an air flask for a Whitehead torpedo, the last 
being a sample of comparatively thin metal. A complete 
13in. gun was also exhibited, but this was to be taken as 
a sample of a finished piece made at the Government 
factories of Bethlehem elements. As stated already and 
shortly, Bethlehem will complete guns in accordance 
with orders actually given to it. The work may be far 
advanced now, but at the time of opening the Exhibi- 
tion Bethlehem’s gun work consisted of elements—that 
is, tubes, jackets, and hoops. 

We next come to the full-sized model of the 125-ton 
steam hammer, naturally a very prominent object 
towering aloft in the centre of the Transportation 
Building. We. have an excellent photograph of this 


model, but we reserve it to accompany a description and 
drawing of the actual hammer which we propose to give 


Case containing pieces of rails of various sections, showing fractures. 
Pieces of rails showing splices subjected to drop tests. 


+ Piston-red, piston and tup (falling parts), 125 tors. 


Pieces of rails subjected to 
§ Weight to nearest tenth. 


attack of spherical shot in 1863. Then there is a 
wrought iron plate of 1878; a very good 4in. nickel steel 
plate of 1891, which has been attacked by chilled iron shot 
froma 5in. gun. The attack would have been a very severe 
one had the projectiles been of forged steel; the fact of 
their being chilled iron discounts the test in a considerable 
measure, though the relatively large calibre of the gun 
probably rendered it more severe than the attack of a 
smaller projectile with a high velocity. Last was a com- 
pound plate with a face hardened by Tresidder’s process. 
This plate is the one attacked on August 4th, 1892, at 
Shoeburyness, of which an illustration was given in THE 
ENGINEER of September 16th, 1892. It is probably the 
best steel-faced iron plate extant. Five 6in. Holtzer 
steel projectiles broke against it with singularly little 
effect. The day of this class of armour is over, the soft 
back or foundation being inferior to steel, but the face- 
hardening is remarkable. It is almost the only plate 
that I have seen against which steel projeciiles have 
broken without getting their points in far enough either 
to leave a fragment lodged, or else to leave a distinct 
ogival impression of the shot’s point. The exceptions, so 
far as I remember, are other Tresidder plates against 
which projectiles broke without apparently leaving any 
of the shot metal, and nothing but a surface scoop, or 
what is sometimes called a bruise. This plate, then, 
while it has not been subject to an attack comparable to 
either the Bethlehem Harvey plate or the hardened 
Krupp plate, deserves special commendation for the 
behaviour of its face. 

The other exhibits consisted of Serve lap-welded tubes 
with screw ferrules, now well known; a cast steel pro- 
peller blade; hydraulic flanged boiler fronts; Purves 
ribbed flues, of patterns adopted by British, Irench, 
German, and Spanish Admiralties, by Russian and Dutch 
Admiralties, and by Inman and International steamship 
companies; buffers, car wheels, &c.; spare shaft for the 
Russian vessel Ruric; specimens of shafting coated elec- 
trically with copper to supersede the brass casings at 
present in use. 

The Adamson quick-fire gun is the invention of the 
late Mr. Daniel Adamson. It has been known for 
some years past, and has been tested in Sweden, and 
is said to have achieved great success with the Bofors 
breech system, firing five rounds in twenty seconds. 
Adamson’s idea consists chiefly of a ball which re- 
places trunnions. The piece was not mounted in 4 
sufficiently complete way to enable one to judge fairly of 
it either as to the amount of play and the behaviour of 
the ball joint or of the quick action of the breech. 








AGRICULTURAL EXHIBITION IN PAkIs —The Palace of Industry 
has been selected as the site of the intended Agricultural Exhibi- 
tion to be held in Paris next year for a few days, from Monday 
22nd to Wednesday, 31st January. Parties desiring to exhibit 
animals, and agricultural implements and products of all descrip- 
tions, must forward a written declaration to that effect to the 
Minister of Agriculture not later than the 23rd December next. 
When the exhibits take the form of wines, cider, and perry, the 
demand must be addressed to the prefect of that department on 
or before the lst day of the same month. A detailed programme 


/of the conditions of competition, andthe necessary forms of 


declaration, can be obtained by the public by paren | application 
at the office of the Minister of Agriculture, Rue de Varenne, /°, 
Paris, and of all the prefects and sub-prefects, 
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RAILWAY MATTERS. 


Tux directors of the J ura-Simplon Company have 
+ nally accepted the contract, to which we referred in our last issue, 
~s Simplon Tunnel on the 12th inst., and Colonel Kiinzli, on 
fon alt of the Swiss Federal Council, promised its hearty support. 


Ir is announced. tne the amalgamation of oh the 
Tyrkish rai into a singlecompany is receiving serious considera- 
Turkish a a oy ame. by of the Sublime Porte. — A 
o- be has been laid before the Grand Vizer, having for its object 
wer orchase of all the different lines by means of guaranteed bonds, 
ond thet formation into one great system under one company, 
whi ’h would complete the present lines in course of construction 
wir‘ undertake the management and working of the whole. 


Tux City portion of the North Metropolitan Railway 
and Canal—formerly the Regent's Canal, City, and Docks Railway 
ei - been abandoned, but otherwise the undertaking will now be 
- <a forward, and consists of a line from the Great Western 
Railway at Paddington to the Albert and St. Katherine Docks. 
An extension of time for completion has been obtained, and the 
capital requirements have been reduced from about ten to three 
millions. ‘This moderate amount of capital will, no doubt, be 
forthcoming. ; 

Mr. Vincent Cattiarp had an interview on the 8th 
inst. with the Grand Vizier, in the course of which the principie of 
the amalgamation of the railways in European Turkey was dis- 
cussed. The principle involves the purchase of various lines by 
the issue of obligations secured on the present guarantees and 
the formation of one sole Ottoman company to work the whole 
system. The scheme, according to a Reuter telegram, appears 
likely to be taken into favourable consideration. All the details 
have yet to be discussed. 

Ix the whole German Empire on May Ist last there 
were 27,040 miles of railway, of which 8408 had a double line, 
25 miles three lines, and 30 miles four lines. The length of 
narrow gauge lines was 788 miles. The increase sirce April Ist, 
1892—thirteen months -had been 437 miles, 32 miles of it narrow 
gauge. Of the whole mileage only 2894 miles—104 per cent. 
was worked by companies, though 205 miles more, worked by 
governments, was owned by them. Besides the above, open to 
public traffic, there are 1294 miles of railway in the Empire in 
mines, factories, yards, &c., not serving as commen carriers, and 
of this 398 miles 1s narrow gauge. 


' Tue directors of the London, Brighton, and South 
Coast Railway have given instructions for the equipment of ten 
more trains with the electric light ; this will make a total of forty 
trains so fitted. We understand that the superiority of this 
method of lighting is very marked, and affords much satisfaction 
to those working the traffic. The benefit is more especiaily felt in 
busy times and foggy weather, there being no loss of time in con- 
nection with the maintenance of the light. It is estimated that 
much more work is got out of electrically-lighted trains for the 
above-mentioned reasons, when the gas supply arrangements are 
not such as to take the gas to the carriages, instead of carriages to 
the gas. 


Tur total length of the Russian railway system belong- 
ing to the Government in 1892 extended over 6895 English miles, 
and that worked by private companies and individuals represented 
11,647 English miles. During the course of 1892 the lines 
acquired by the Government were the Orel-Griazi, 193 miles ; the 
Warsaw-Terespol, with the Brest- Holm and Sedletz- Malkin 
branches, 246 miles ; and the Orenburg line, 338 miles ; represent- 
ing altogether a length of 777 miles. le addition to the foregoing 
lines the Government bave purchased since January Ist, 1893, the 
Moscow-Kursk and Baltic Railways, the latter extending from St. 
Petersburg to Reval. The Government are, moreover, in treat 
for the purchase of the Moscow-Brest and Lozovo-Sebastopol Rail- 
ways. While acquiring the above lines the Government ceded in 
1892 to a private company the Kezloff-Saratoff line. 


A CORRESPONDENT of the Standard pnp, from 
Cipe Town concerning Mashonaland affairs says :—‘‘ The opening 
of the Beira Railway to Chimioyo is of the greatest importance at 
the ne juncture. It not only crosses the Tsetse Belt, but has 
reached a point about 180 miles from Fort Salisbury, so that arms 
and ammunition, as well as all kinds of provisions, can now be 
taken up country with comparative ease. Unless one knows the 
ravages wrought by the Tsetse fly it is difficult to realise what a 
boon this railway will prove. When I was at Chimioyo I sawa 
hut full of skins of animals completely riddled with holes made by 
the insects, At the same time, I saw numbers of wagons simply 
rotting on the roadside, all the oxen having succumbed to the 
attacks of the fly. The railway will have an immense influence on 
the future of the country. People will no longer find any difficulty 
in getting from Beira to Fort Salisbury.” 


Ir is intended to establish two new lines of railway 
between France and Spain. One will start from Oboron, traverse 
the valley of the Gave d’Aspe, pass by Bedous and Urdos through 
a tunnel under the Sornport. The other line will proceed «4 
the Salat valley, and is really an extension of the existing route 
between Toulouse and Sant-Girons by Boussens. This line will 
ascend the valley of Salat as far as the Port de Salan, and by 
means of a tunnel will pass into Spain through the valley of 
la Noguera Pallaresa. It will be a very great advantage to 
connect Paris with Madrid, and thence to Carthagena, for by 
running a fast boat service from the latter port to Oran, Algiers 
could be brought within a sixty hours’ journey from Paris, the sea 
— of the route ne from six to nine hours, which could 

e easily reduced to four, The only point which, in connection 
with these lines, has to be surmounted, is the share of the expense 
to be borne by each country in the construction of the tunnel. 


SprakinG of the findings of the Board of Railroad 
Commissioners on the terrible Chester Bridge disaster, Engineering 
ews says it ‘is, on the whole, a just finding, and yet in its 
practical effect we fear it will prove to be an unjust one, for, in 
popular acceptation at least, it places the onus of responsibility 
upon an ignorant foreman, Heal =m comparatively lightly upon 
the long chain of more responsible and more guilty superiors above 
him, who are yet shown by the testimony taken at the investiga- 
tion to deserve far graver censure, as having risked many times 
over just such an ‘accident’ as actually occurred at last, though 

the grace of God and force of habit’ have prevented their care- 

less ways from having heretofore their natural results. To our 
thinking, more just blame rests upon half a-dozen of them at least 
than upon the unfortunate foreman who had the charge and 
direction of the work, and who, on this day, recklessly allowed 
the work to be done by improper methods, and the bridge to be 
left in an utterly unsafe condition, and heedlessly neglected to 
warn the coming train. The Commissioners find broadly, how- 
ever, that no officer or employé appears to have had more than 
casual knowledge of the condition af the bridge at any time while 
the work was in progress, or to have given any directions in 
regard to the work or the manner of doing it. In a word, there 
was no supervision of the work whatever on the part of the 
company, We venture to express the hope and the belief that 
such a case as this is absolutely beyond precedent as respects 
important companies having considerable quantities of work and 
heavy traffic to be handled over their bridges, and that it shows 
about the last extreme of criminal carelessness during a long 

riod of years throughout the chain of officers, from President 

liss to Foreman Belville, inclusive, but by any equitable standard 
Belville was the least to blame of all, since he was the most 
ignorant, and was only doing what he had been taught to do, even 


NOTES AND MEMORANDA. 


THE German soda industry has largely increased in 
recent years, Whereas in the year 1877 only 42,000 tons of soda 
were produced and about 27,000 tons were imported, the produc- 
tion in 1883 amounted even then to 115,500 tons, of which 59,100 
tons were obtained by Solvay process, Since 1884 the German 
Empire can boast of an important export trade in soda. The 
excess of exports over the imports amounted in 1884 to 3305 tons ; 
in 1890, with a total production of 195,000, to 28,465 tons. The 
value, according to Auhlow, of the total production, varies with the 
wed of soda. In 1883 it amounted in round numbers to 17 million 
marks, 


In their monthly << x on the water supply to London 
during September, Mr, W. Crookes, F.R.S., and Dr. W. Odling, 
say: —‘‘The meteorological conditions during the month of 
September have been of an entirely abnormal character. An excess 
of bright sunshine and high temperature have stimulated the 
fluviatile vegetation on which the purity of running streams in 
great measure depends, and have promoted the oxidation of the 
traces of organic matter always present in river and lake water. 
The rainfall, as registered at Oxford, has been remarkably small. 
The mean rainfall of September, from an average of twenty-five 
years, is 2°66in., whereas the actual rainfall has only been 0°57in., 
showing a deficiency in the month of over 2in., and of no less than 
3°64in. for the four months, June to September. The deficiency of 
rain has tended to increase the organic purity of the river, as little 
or no peaty colouring matter has been washed into it from the 
collecting area,” 


THE Société d’Encouragement pour l’Industrie Nation- 
ale has made the following awards: — The grand medal for 
agriculture to Professor E. Lecourteux ; the prize of 3000 francs 
for perfecting the ventilation of mines, to M. Murgues ; the prize 
of 2000 francs for a study of the coefficients required in a calcula- 
tion of the mechanical possibilities of an arial machine has not 
been awarded, but a sum of 500 francs has been assigned to Pro- 
fessor Le Dantee. The prize of 2000 francs for the inventor of new 
methods of utilising petroleum, advantageously and without 
danger, for industrial and domestic purposes, bas also not been 
awarded, but an encouragement in the shape of 1000 francs has 
been given to Dr. Paquelin. Natwe says M. Kayser bas obtained 
the prize—3000 francs—for a study of alcoholic ferments, and 
M. Girard that of 2000 francs for the best experiments on cattle 
feeding. M. Decaux has received the prize of 1000 francs for a 
new photographic shutter. Gold medals have been awarded to 
MM. L. Figuier, J. Fournier, M. Mustel, E. Petrousson, and 
G. Tissandier—the editor of La Nature. 


TELFORD roadways, recently constructed in Chattanooga, 
Tenn., were built with foundations 6in. in depth, formed of stones 
from din. to 6in. wide, set by hand, and wedged in the usual 
manner, After all high points were knocked off with hammers, a 
2in. layer of stone was spread and rolled to a good bearing. Then 
a 4in. layer of blue limestone, crushed to measure not less than 
fin. or more than 2in., was spread and rolled. This limestone, the 
City Engineer, Mr. Robert Hooke, states, possesses considerable 
toughness, and is the best material for a wearing surface to be 
found in that vicinity. Over this 4in. course is placed a binding 
layer of screenings which is well rolled and sprinkled. In cases 
where it is desirable to drain the foundation, a 4in. clay pipe is 
laid about 3ft. frors the kerb line, and about 20in. below the sur- 
face. The Hugineering Record says, ‘1t is surrounded with 6in. 
or Sin. of broken stone, and has proved satisfactory. Ordinary 
sewer pipe is used without cement or other filling in the joints. 
The crowning on these roads is 7in. for a width of 30ft., and Sin. 
for a width of 36ft. The gutter is 24in. wide, and paved with 
brick Me a concrete foundation, covered with a lin. cushion layer 
of sand,” 


Ar the recent meeting of Section G, British Association, 
Mr. Gisbert Kapp read a paper entitled ‘‘ Relative Cost of Conduc- 
tors with Different Systems of Electrical Power Transmission.” 
The author said that with the alternate current there is no 
necessity of high insulation of generator or motor, but only of the 
transformers, which can be easily insulated by the use of oil or 
other means. The author dealt with five systems of transmission : 
oad Single phase alternating current transmission by two wires ; 
(2) double phase alternating current transmission by four wires ; 
(3) double phase alternating current transmission by three wires ; 
(4) three phase alternating current transmission by three wires ; 
(5) continuous current with transmission by two wires. Thus if 
for the transmission of a certain power over a given distance by 
continuous current, 100 tons of copper were required for the line, 
then the single phase alternating and the two-phase four-wire 
system would require 200 tons. The two-phase three-wire system 
would require 290 tons, and the three-phase three-wire system only 
150 tons ; therefore, so far as the line might be concerned, there 
would be a distinct advantage in the employment of the three-phase 
system. 


A RECENT number of the Comptes Rendus contains a 
paper on “‘ The Serpent d’Eau of the Rhone at Geneva,” by M. H. 
‘aye, who gives a description of a peculiar phenomenon seen at a 

weir near Geneva. It is a species of whirl in a vertical plane 
produced by a recoil of the water from the top of the barrier to a 
distance of 15m. The axis of the whirl is horizontal, and parallel 
to the barrier. A delicate experiment performed by the late M. 
Colladon proved that this ‘‘serpent” exercises in its interior a 
considerable aspiration or suction. The phenomenon is complicated 
by the superposition of another whirl round a vertical axis in the 
neighbourhood of places where the barrier is interrupted, and the 
water is allowed a free fall. In these places conical tubes are 
formed whose apices descend to the bottom of the river, and into 
which air is noisily precipitated. Light objects—wood, paper— 
thrown into the whirlpool descend, turning upon themselves with 
extraordinary speed. The whole phenomenon is very transitory 
and unstable. M. Faye does not share M. Colladon’s view that 
the phenomenon is analogous to an ascending tornado. It has no 
analogy to a tornado, although it essentially requires a descending 
whirl for its production, 


SILIcIDE of carbon, CSi, has been obtained by M. 
Moissan in beautiful large crystals very similar in appearance to 
sapphires and considerably harder than rubies, by four different 

rocesses involving the use of his recently-described electric 
urnace, by heating a mixture of carbon and silicon, in the propor- 
tions of their atomic weight, in the electric furnace. The crystals 
produced are most frequently yellow, but are quite transparent if 
the operation is performed rapidly in a closed crucible of carbon, 
and provided the silicon employed is free from iron. Sometimes, 
however, the crystals are coloured blue, and closely resemble 
sapphires, The most interesting of all the methods of preparation 
is the fourth, in which the compound is formed by direct synthesis 
7 the union of vapour of carbon with vapour of silicon. M. 
Moissan is able to actually distil carbon at the high temperature 
of the are which he is able to produce in his furnace. The experi- 
ment is conducted in a small crucible of pure carbon of elongated 
form, and enclosing a little block of silicon. The base of the 
crucible is arranged so as to occupy the position where the highest 
temperature of the arc is attained, and after the conclusion of the 
experiment the interior of the crucible is found to be covered with 
almost colourless prismatic needles of carbon silicide. Crystallised 
earbon silicide is an extremely stable substance which resists the 
action of the most energetic reagents, even those which are capable 
of readily attacking its elementary constituents. The purecrystals, 
Nature says, are colourless and perfectly transparent, and present 
the appearance of regular hexagons. Their density is 3°12, and 
they are so hard that the ruby is readily scratched, and may be 





in his neglect to be careful just how he did anything.” 


and Market o 


’ MISCELLANEA. 
Mr. ALex. Murpocn has purchased Govan Steel 


Works, established and successfully carried on since 1871. 


THE plant and business of the New Shanghai Electric 


Company have been acquired by the Shanghai Municipal Council, 
and the electrical department 
Charles Mayne, the municipal engineer. 


as been placed in charge of Mr, 
Tue Chicago Exhibition had 278,878 paying visitors on 


the 12th inst. It has been decided to go through the formality of 
closing the Exhibition on the 31st inst., but to keep the gates open 
afterwards as long as the number of visitors makes it profitable. 


Tue Admiralty have contracted with Messrs. Yarrow 


and Co, for the immediate construction of three more torpedo 
boat destroyers similar to the two they have now in hand. These 
new boats are expected to have a higher speed than any vessel at 
present afloat, and, owing to the large size of these vessels, they 


will be able to maintain their speed at sea and have coal-carrying 


capacity sufficient to secure a greatly-extended radius of action. 


A copy of the Jubilee year number of the News of the 
World has been sent us. It contains references to a good many 


things of interest of 1843 and 1893, and contains more than the 
usual number of pages. 
half-a-century, may be expected in the future to take advantage 
of some of the improvements which have been brought out in the 
latter part of that period with reference to engravings, printing, 
and paper, 


This paper having now been established 


A CATALOGUE of a large and important sale has been 


sent us, namely, of the fixed plant and machinery of the works at 
London Yard, Cubitt Town, lately in the occupation of Messrs. 
Westwood, Baillie, and Co., which will be commenced on the 23rd 
inst. The area of the premises is twice as large as Samuda’s, and 


the value of the plant, &c., will, according to Mr. Bradshaw 


Brown, who will conduct the sale by auction, amount to twice as 
much as that of Samuda’s, which he also sold. 


BeroreE terminating its last session, the Congress of 
Geodesy at Geneva determined to hold its next meeting at Inspruck, 
the capital of the Tyrol. Among other questions to be considered 
will be a very important one of a somewhat novel character. It is 
propesed to reduce to one common level or datum, the mean height 
of all the seas and oceans in the world. This stupendous work 
will in reality comprise the universal levelling of the whole earth, 
when the extent of its total coast line and that of the liquid surface 
of the globe is taken into calculation. 


A SANDSTONE monolith 110ft. long, 10ft. square at the 
base, and tapering to 4ft. square at the top, was quarried last year 
by Mr. Frederick Prentice, the owner of a sandstone quarry near 
Ashland, on the south shore of Lake Superior. The cost of quarry- 
ing and cutting is said to have been about 15,000 dols. Mr. Prentice 
offered the monolith to the Wisconsin World’s Fair Commission ; 
but as the estimates for removal and setting up at Chicago ranged 
from 25,000 dols. to 90,000 dols., the gift was refused, and Engineer- 
iag News says the stone is now being cut up into building blocks. 

Tue Fifteenth Annual National Brewers’ Exhibition 
ns at the Royal Agricultural Hall, Islington, on 
Monday, the 23rd inst. All the available space has long since been 
taken up, and there is every prospect of a most satisfactory show. 
Notwithstanding the critical time farmers have recently experi- 
enced, we learn that the entries for the Malting Barley Competi- 
tion are fairly numerous, and that apart from the usual awards, 
the London brewers have subscribed an additional fifty guineas to 
be given in cash or plate prizes. Mr. George Candy, Q.C., is to 
deliver an address on ‘‘ The Licensing Laws of England” at the 
Hall during the Exhibition week, when Mr. R. D. M. Littler, Q.C., 
C.B., will take the chair. 


An official machinery trial of the new first-class gun- 
boat Hebe under natural draught, superintended by representatives 
of the Admiralty and Medway Steam Reserve, took place off the 
Nore on Tuesday last. The trial was of eight hours’ duration, and 
the machinery was subjected to the same conditions of test as if it 
had been supplied and fitted by a private firm. As in similar gun- 
boats of the same class, the engines bave been designed to develope 
2500 indicated horse-power, under natural draught. The results 
realised with an average boiler pressure of 144 1b. per square inch, 
and a mean of 221 revolutions of the engines per minute, gave 
2690°7 indicated horse-power, with a speed of ship of 17°8 knots 
per hour. On the completion of tke vessel’s forced draught trials, 
we hope to be able to give the results in detail. 


THE question of the removal of the buildings after the 
Chicago Exhibition is over is now beginning to puzzle the authorities. 
There appears to be no demand for any of the ironwork of any of the 
buildings, and it is possible that the whole amount may be sold for 
scrap. The salvage from the wood used will probably not be great, 
while the staff, plaster, &c., will be of no use a for filling 
purposes. It is proposed to utilise this latter material for building 
a hill or mound, or for the creation of a number of small islands 
upon reefs in the lake a short distance from shore, the islands to 
made a part of the park system of the city. One proposition pro- 
vides for the sale at auction of all the buildings to removed. 
The Railroad Gazette says, it now seems probable that the Art 
Building, the Horticultural Building, and perhaps the Fisheries 
Building will be left subject to the will of the Park Commissioners. 
The Exposition is under bonds of 200,000 dols. to remove all build- 
ings, though it may be decided to re-construct these three build- 
ings upon a more permanent basis or let them stand. 


In an article on “‘ Mining Royalties in France,” the 
Times says :—The domain of La Malafolie, with an area of 125 acres 
in the communes of Chambon-Fengerolle and Firminy in the 
department of the Loire, contains seven superposed seams of coal 
at depths from 125ft. to 900ft. Two of these seams are 29}ft. 
thick, and another seam 35#ft. thick is also found at one end of the 
property. Mining was commenced in 1835, but authentic figures 
are available only from 1858. During the thirty-five years from 
April lst, 1858, to December 31st, 1892, the following figures give 
the value of the coal extracted and of the royalty paid :—Total 
produce, 29,571,364f.=£1,182,854; mean annual produce, 850,975f. 
= £34,039 ; total amount of royalty, 4,065,623f.=£162,625 ; mean 
annual royalty, 30,665f. = £1226; maximum royalty in 1878, 
75,000f. =£2 ; minimum royalty in 1862, 4200f.=£180. This 
gives in £ per acre:—Total production, £9464; mean annual, 
£272 ; total royalty, £341; mean annual, £9 16s. The coal on the 
estate is by no means exhausted, and is estimated to last for 
another eighty years. 


JupGE Cott, of the United States’ Court for the 
District of Massachusetts, has just handed down a decision enjoin- 
ing the Milford and Hopedale-street Railway Company from 
infringing the Brush Storage Battery patents. The suit was 
brought by the Brush Electric Company and the Consolidated 
Electric Storage Company, as complainants. The defendants made 
a vigorous and persistent defence, and had a large array of able 

1. Their defence was, that the defendant’s battery was of 
the Planté type, and required a process of ‘‘forming” before it be- 
came active. Ribbed plates were used, and packages of red lead 
wrapped in thin sheet lead were held between the ribs. As the 
wrapping had to disintegrate before the red lead was reached by 
the battery fluid, the defendants claimed that the battery was 
Planté in character. Judge Colt held that to come within the 
Brush patents the plate need not be “coated” with active matter ; 
it is sufficient if it is ‘‘ combined” with matter ‘‘adapted” to be- 
come active. This decision, as the Electrical World says, maintains 
the very broad claims of the Brush patents, and is another link in 
the long history of litigation, and other events published and not 
published, which have attended the matter imported into the 








ground by means of the powdered compound, 


specification of this patent or patents. 
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AMERICAN NICKEL STEEL ARMOUR PLATES. 





In THE ENGINEER of July 28th last we gave the report of a 
plate trial at Indian Head, witnessed by our Special Commis- 
sioner on July 11th. We are now able to give fac similes of 
the official photographs, which Captain Jaques, ordnance 
engineer of the Bethlehem Company, has very kindly sent to 
us. | 

Fig. 1 is a nickel steel plate manufactured by Messrs. | 
Carnegie. It is 9ft. Tin. by 6ft. 33in. by 9in., weighing about 
10 tons. It was attacked by three Sin. Holtzer forged steel 
projectiles, weighing 250lb. each, with 1400ft., 1683ft., and 
1543ft. velocity successively. (The third round was printed 
in our report 1343ft. by a mistake.) The second shot, with a 
calculated perforation of 11-6in. of steel, perforated the plate, 
as was to be expected. It may be seen that the steel is 
excellent. 

Fig. 2 shows the Bethlehem barbette shield 12ft. lin. by 
8ft. 4.7,in. by 17in., weighing about 31 tons. It was attacked 
by three 12in. Carpenter forged steel projectiles with striking 
velocities of 1322ft., 1495ft., and 185S8ft. successively. The 
last, which had a calculated perforation of 19-4in. of steel, 
perforated the plate. In both plates the steel is excellent; 
the even complete fringe, so dear to steelmakers, is seen round 
each hole, and no trace of metal being detached is apparent. 
In both plates the resistance to fracture is complete, no cracks 
being apparent. In justice to the Bethlehem plate, we must 
point out that instead of benefiting by the larger projectile 
being less excellent than the smaller one, as might naturally 
be expected, the opposite turned out to be the case, for the 8in. 
Holtzer shot .bulged round the centre in the two cases when 
it failed to perforate, while the Carpenter shot rebounded 
undeformed. It may be seen that neither plate had a 
hardened face. Probably in most future cases we may expect 
to see most plates of the thickness of 9in. or 104in. treated by 
the Harvey or some hardening process, but there seems some 
hesitation about the application of any case-hardening process 
to a very thick armour plate, and the reason is not far to 
seek. It seems natural to conclude that there is a limit to 
the depth of the hardening produced by chemical action. So 
that while admirable effects are obtained in thin plates by a 
hard stratum of given depth, in a very thick plate this may 
not be sufficient to tell on the large projectiles, whose attack 
the plate is meant to resist. Experience may increase the 
depth of effectual hardening, but how will the plate bear the 
increased time and effect of heating? This line of inquiry 
of course suggests that in thick armour the compound system 
may not have spoken its last word. 

‘“‘ All steel’? armour hardened on Harvey’s system has 
undoubtedly exhibited extraordinary powers of resistance, but 
there were two conditions to be noted. One, that nearly all 
the trials took place with plates not exceeding 10-din. thick, 
and in two notable cases less, namely, 10in. at Ochta, and 6in. 
at Portsmouth, although we have recently seen an account 
of one 13in. Harvey plate trial. Hitherto the steel-faced plates 
have had a wrought-iron foundation. We think that if the 
compound-plate makers can secure as good a weld between a 
steel face and steel foundation as we have generally seen 
between a steel face and iron foundation, they might do well 
in thick armour. At all events we must hope to see results 
with thick plates, with faces hardened on Harvey or some 
system, which may prove that the application of hard-faced 
armour, great as has been its success, is not limited to 
plates for cruisers and the secondary parts of heavily clad 
vessels. However, our object is not to predict, but rather to 
indicate an unworked direction for experiment. Compound- 
plate makers have not been very happy in any attempts to 
attach hard steel-face plates to tough steel foundations, but 
we do not understand why this should not be eventually 
achieved. 








LIGHT TANK LOCOMOTIVE, TWO-FEET GAUGE. 


THE engraving above, and those on page 381, illustrate two 
similar sizes of engine made to meet the demand for small 
engines for various industrial and country railway work. 
For light and cheap locomotives the continental and 
American makers have for some time taken a large propor- 
tion of the orders for various reasons, one of them being that 
the English makers have not seen their way to change from 
the solid or miniature main line design. Without in any 
way scamping work, lessening wearing surfaces, or contract- 
ing heating surface, Messrs. W. G. Bagnall claim that 
they have designed an engine that should compete against 
the prices of any maker of repute, while offering a better 
job and without detracting from the good name that the 
English hold for locomotive work. The chief features are: 
The bar frame and outside gear, with easy facilities for | 
eleaning and getting at parts. The circular and raised fire- | 
box for steam space ; large wearing surfaces and grate area, 


combined with lightness and cheapness. Facilities for 
repair have been carefully considered. For instance, by 
taking one row of rivets out a new fire-box can be fitted, and 


| all parts are made to gauge and template. 


The engine illustrated on page 381 has cylinders Gin. 
diameter, the stroke being Yin. The fire-box contains 9°77 
square feet of heating surface, and 32 tubes 1-75in. diameter, 
giving 64 square feet, or a total of 73-77 square feet. The 
grate area is 3°28 square feet, the fire-box being of the circular 


| form riveted into an exterior flange pressed out of the front 


plate of the shell. The working pressure is 140]b. per square 
inch. Provision is made for carrying 104 gallons of water in 
the tank, and there is 4°8 cubic feet of space for coai. The 
main features of these engines, which are built by Messrs. 





W. C. Bagnall, Stafford, are clearly shown in our engravings. | 
These engines ought to find favour wherever small loco- 
motives could be used to advantage. 








AN OPTICAL LANTERN FOR SCIENTIFIC USE. 





THE lantern pictured in the accompanying cut, made by 
Messrs. Newton and Co., of Fleet-street, London, is of a good 


ae | 








BAGNALL'’S NARROW-GAUGE LOCOMOTIVE. 


FIG 2 


placed near it so as to do the work; to this end the brass 
tube, carrying the projection lens, is not aftixed to a point 
under the centre of the condenser, but to the farther bottom 
corner of the lantern, so that the apparatus may be slid in 
front of the condenser, or vice versd, without the brass tube 
coming in the way. Another good point is, that the brass 
tube with the projection lens can be removed entirely, so also 
can the platform and spring for carrying the slides, so that 
when a parallel or other beam of light from the condenser is 
wanted, it can be obtained with absolutely no part of the 
lantern between the condenser and the screen. A third 
good point is that there is no fixed tin cone, a thing which 
is in the way in nearly all physical experiments, and which 
in time will probably become obsolete except in toy lanterns, 
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lens, as 


projection 
represented in the cut, with a metal rim round its hinder 
element to prevent scattered rays from the condenser reach- 


It is quite sufficient to support the 


ing the screen. Not much light gets into the room by this 
arrangement, and if too much, it is easy to throw a cloth 
over the space between the condenser and the projection 
lens ; some lanterns are in the market with curtains running 
on brass rods for this purpose. 

The diagram shows how part of the optical system can be 
tilted upwards, and then kept in position by a mirror placed 
at an angle of 45 deg., which also throws the light upwards, 
so that chemical effects taking place in liquids in glass 
saucers, or anything else which can only be placed in a 
horizontal position may be projected on the screen. This is 
done by means of a right-angled prism in a case in front of 
the projection lens; the prism is silvered on its reflecting 
surface; although theory says that this silvering is not 
necessary, the practical experience of lanternists demon- 
strates that it isan improvement. This prism again bends 
the light at a right angle, to throw the image on the screen. 
It has another function, and this is a creditable point of 
novelty ; when the brass tube is down, and the image thrown 
direct upon the screen, the prism by being turned in its 
mount, acts as an erecting prism, so that the image on the 
screen is not upside down, which is desirable when projecting 
images of apparatus before popular audiences. A prism 
large enough for lantern purposes is expensive, so it 18 
rather a good step to make it discharge two functions instead 
of one. 

What condensers Messrs. Newton and Company intend to 
send out with this lantern we do not know, but may remark 
that a good triple condenser will collect and project on the 


| screen about 90 deg. of light from the radiant, whereas an 


type for scientific purposes, and the following are some of the | 
points, new and old, in relation thereto. It can be set flat on 
an ordinary table, as well as fixed upon a stand; the advan- 


| tage of the former point is, that if apparatus, which requires 


projection, be arranged on a lecture table, the lantern can be 


ordinary double condenser may collect only about 60 deg., 
making a vast difference in the illumination obtained. All 
condensers should be of glass possessing no tinge of colour. 
In time we expect double condensers to become obsolete 1m 
lanterns for serious work. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gf our 
; correspondents. ) 





FRENCH NAVAL CONSTRUCTION. 


S1r,—In your leader this week on the French naval programme 
you notice as a curious fact that while they devote great attention 
to battleships and torpedo boats, they have only two large cruisers 
in project. They are, however, the only Power under present con- 
ditions who could hope to contest singly with us our maritime 
supremacy. They, therefore, devote their chief energies to build- 
ing battleships and coast defence vessels that can act as such 
within a limited area, besides torpedo boats which can be used with 
most effect against this class of vessel. It is worth their while ; 
and they have also to think of the Triple Alliance which appears to 
hold that battleships and squadron cruisers to act with their fleets, 
are best suited to their needs. Not that France neglects ocean 
cruisers by any means, but a comparatively small type is sufficient 
to attack commerce within a limited distance from her coast, and 
engage a large number of the enemy’s cruisers to defend it. 

There are other Powers, however, unable to contest singly with 
us our maritime supremacy, who devote a large proportion of their 
resources to building big beam cruisers, that are a type of battle- 
ship. If in alliance with another Power, they might have enough 
squadron battleships to turn the scale against us, or at least to 
hold us in check, while in the meantime these large cruisers could 
keep the sea and mop up our smaller cruisers there, besides being 
able to hold their own against most adversaries they would meet ; 
if not they could avoid them. This would clear the coast for 
inferior vessels besides themselves to destroy our trade. It is true 
that lightly-armed vessels have been built with coal capacity and 
speed enough to prey on the best and fastest merchantmen with 
impunity before the protecting cruisers had been dealt with that 
they could not meet. The mistake is often committed of comparing 
these commerce destroyers with the cruiser-catcher proper, which 
is really a battleship, and should be able to meet the best cruiser 
of any class afloat on at least equal terms. 

It is an undoubted fact that you must first deal with your 
enemy's fleet before sending a military expedition against him by 
sea; but commerce, and the cruisers that protect it, can be 
attacked at sea while the fleets hold each other in check, unless a 
special class of vessel is provided to prevent it. The best way to 
protect trade at sea is to destroy the cruisers that may attack it 
under any conditions, and these are now a very superior class of 
vessel, 

It has been said that our commerce increased during the old 
wars in spite of hostile cruisers, but that was because our command 
of the sea opened up all markets to us. This made up for losses, 
and helped to place us in our present commercial position. But 
things would hardly be on all fours with this at present; and 
besides, we are now wholly dependent on foreign raw material and 
food, which places us in a very weak position. CIvILIAN 

October 9th. ia 





CYLINDER CONDENSATION. 

Srr,—Mr. Cummins is in error in supposing that the theory of 
surface condensation, to which I have referred—not promulgated— 
in my letter on page 272, is entirely new, although, apparently, it 
isso to him. I simply pointed out that the equation established 
by Professor Cotterill for the quantity of heat passing in and out 
of the metal sides of a cylinder, is also applicable to the passage of 
heat through the sides of the condenser pipes. This has, I think, 
only to be pointed out to be admitted by mathematicians ; though 
there is no doubt room, in the absence of any experimental evidence, 
for difference of opinion as to whether the range of temperature of 
the metal surfaces is greater or less in one case than in the other. 

Mr. Cummins, in the second paragraph of his letter of 
October 5th, asks me the following question: ‘If there was no 
cylinder condensation in the case of the Iona, how does he 
account for the water present in the cylinder—29°5 per cent. 
in the high-pressure, 16°8 per cent. in the intermediate-pressure, 
and 34 per cent. in the low-pressure’” In reply, I must point out 
that I have nowhere stated that there is no cylinder condensation, 
but only that the amount is very greatly exaggerated. During the 
trial of the Iona, the weight of steam per stroke, calculated from 
the feed-water, was found to be greatly in excess of the quantity 
calculated from the indicator diagrams; and the question is, How 
did this excess of water reach the measuring tank? The explana- 
tion given in my letters of the discrepancy is, that the valves 
leaked ; and if this is the correct explanation, there is no necessity 
to assume that there were these large percentages of water present 
in the cylinders. If, however, this simple explanation is not 
correct, we are bound to assume, either that the excess of water 
was due to priming, or to excessive cylinder condensation, on 
either of which assumptions water in the proportions stated must 
have been present in the cylinders. The salt test showed that the 
extra water passing into the exhaust was not due to priming, and 
I fancy I have proved that it cannot have been due to cylinder 
condensation, hence we must fall back on the more simple explana- 
tion of leakage. 

Mr. Cummins in a previous letter—page 272—has given what he 
considers to be my opinions on cylinder condensation. I cannot, 
however, admit they are correct. This being so, it is hardly neces- 
sary to discuss the statements he has madein that letter; but I will 
make use of the first paragraph, to bring attention to an important 
point in the law of conduction of heat through metals, bearing on 
cylinder condensation. He states .—‘‘ Now, since the amount of 
heat which can by passed by the walls varies inversely as the 
thickness, it is only necessary to increase the thickness of the walls 
to reduce that quantity.” The words in italics are mine, and not 
Mr. Cummins’; but I think they express his meaning. I do not 
feel quite certain as to what Mr. Cummins is alluding in the para- 
graph from which I have quoted ; but for the object just stated I 
will assume that it has reference to a e in one of my former 
letters, regarding the steady flow of heat through a metal plate. 
The quantity of heat —_— through unit sarface of a flat metal 
plate under these conditians is given by the formula :— 


pop THN 


where T, and T, are the temperatures of the two opposite surfaces 
of the plate—not the fluid or other substance in contact with the 
surfaces, v is the thickness of the plate, and / the coefficient of 
conductivity. The above formula indicates that the quantity of 
heat passing through the plate varies inversely as its thickness ; 
and supposing T, and T, to remain unaltered, we have only, as 
Mr. Cummins justly observes, to increase the thickness of the 
metal to reduce the quantity of heat that will pass. But if Tj is 
kept constant, the value of T, will decrease as the metal plate is 
increased in thickness, if the fluid in contact with that side of the 
plate is at the same temperature as before. This tends to keep 
the quantity of heat passing through the plate constant in quantity. 
The above is an illustration of the great convenience of an 
algebraic expression to indicate a physical process. The whole 
problem is taken in at a glance, and one cannot easily fall 
into the mistake that Mr. Cummins has made of omitting an 
important factor. But although a mistake of this nature is not 
so readily made when a formula is used, it is unfortunately 
notimpossible ; and it seems to me that Prof. Cotterill has made 
a mistake of a similar nature in the application of his equation, 


Q= Mf N * range of temperature, to the problem of cylinder 


condensation. For just as in the problem of the steady flow of 
heat through a flat metal plate, the value of (T, — T)) increases as 
the thickness of the plate is increased—other conditions remaining 
unaltered—so in the above formula as N, the number of revolutions 
per minute, is increased, the ‘‘range of temperature” will decrease. 

hat this is so seems obvious, for taking the maximum temperature 





as the same in all cases, it follows that the shorter the time the 

temperature of the surface of the plate is falling, the less it will 

fall when the other conditions of the problem remain unaltered. 
London, October 11th, C. E. B. 
[Peclet found that the quantity of water evaporated in a given 


time by a fire was practically independent of the thickness of the | 


metal of the vessel containing the water. The thicker the metal 
the greater was the difference in the temperatures T and T, at the 
fire and water sides of the plate.—Ep. E. 


ROLLING PLATFORM BRIDGES, 


Str,—This subject has lately been brought forward by the 
description and illustration in THE ENGINEER of the Ist ult. of the 
ferry bridge connecting Portugalete and Los Arenos, _ , 

It appears that this, like many other discoveries and inventions, 
have been made by several engineers and inventors quite unknown 
to each other. In yonr issue of the 8th ult. the invention is 
claimed for a Mr. Charles Smith, manager of Messrs. Richardson 
and Son, Hartlepool. In both the Portugalete and Smith systems 
it is designed to carry small platforms to cafry, say, 
150 ple, or a few vehicles, across a river on a de- 
ieahok tuto, and is no doubt sufficient for many cases. 
Such an arrangement would be very valuable to transfer 


luggage, milk cans, and light merchandise across railways from | 


latform to platform, ins of being carried across by the porters. 

he number of accidents from this cause are very numerous, and 
frequently fatal. I could mention two stations on the south side 
of the Thames where there have been a great many fatal accidents, 
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In 1884, or about that date, when the Tower Bridge was engross- 
ing the attention of engineers, I got out two or three designs, and 
the one now illustrated was the favourite design. This bridge, as 
will be seen by reference to the illustration, is a substantial struc- 
ture capable of competing with a swing or bascule bridge both in 
efficiency and economy of construction, 

The bridge will consist of piers and abutments of masonry or 





cylinders filled with concrete to some level above high-water line, | 


on which will be erected piers of wrought iron or steel. On the 
top of the piers a series of girders a will be placed in pairs at a 


suitable distance apart for the travelling platform } to pass up | 


between them. These travelling platforms ) will be carried on a 
sufficient number of wheels running on rails laid on the girders e, 
which are supported on brackets fixed on the vertical members of 
the main girders a; the travelling platforms would consist of a 
number of verticals, the top ends of which would pass up between 
two girders a, and carry the wheels or rollers that run on the rails 
on the girders e. The suspending bars and cross girders forming 
the travelling platform would be properly braced to give it sufficient 
rigidity. The width of the roadway and footway can be arranged to 
suit the traffic. It will be seen that when the two travelling plat- 
forms ) are drawn to the centre of the bridge that the waterway will 
be closed, and the roadway ¢ will be open for through traffic as well 
as the footways. 


———————————— 
seen that therein the fluid by no means receives ql] its h 
at constant highest temperature, and however correct Rankine = 
in the main, he made two grievous mistakes in this case, ™ 
“T, W.” says that the main difference between us is th 
thinking all the time I write of a heat engine working 
set of conditions, while he is thinking of another, Nothing of h 
kind. I refer to any engine whatsoever when | say that rw 
‘ mas - ft : 
abominably unscientific formula, 7? T being the highest, and 
¢ the temperature of the fluid just before exhaust, can not be used 
to express the efficiency of that engine. ‘‘T. W.” did not like j 
when I referred to the temperature of the exhaust instead of ‘thet 
of the fluid just before the exhaust valve opens. My illucidity a 
as I venture to think, his dulness of comprehension, did not sie 
him to see that the temperature of the exhaust of a perfect = 
engine of Ericsson's type, is the same with that of the expandi 
fluid at any time. ‘‘'T, W.” also says that he never contemplated 
the use of a regenerator, Regenerator, or no regenerator, steam 


gas, or air, isothermal or adiabatic expansion, 


at Ll am 
under one 





: T : as used by 
your correspondents, can never express the efficiency of any engine 
and the sooner they get rid of any such idea the better for them. 
Is this plain enough speaking for them! Of course I know that g 
steam engine might be chosen somewhere between the triple. 
expansion and locomotive, mentioned in my last, which would Just 


fit the formula I = ‘| but this possibility has nothing to do with 


my general statement. We have in the case of “I, W,'s,” 
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T 
may be turned and wriggled about until they ultimately become a 
mass of nonsensical rubbish. 

“'T, W.’s” ideas as to regenerators are quite erroneous. Stirling 
did not use wire gauze, but strips of metal or glass, and his engine 
worked for years at the Dundee foundry. It was the heaters that 
kept giving out, not the regenerators. There are plenty of ways 
of making regenerators without wire gauze, and which shall clear 
themselves at every stroke. The use of platinum wire, and stoves 
of fire-clay tubes, such as Hargreave ind so far from being new, 
was proposed by myself years ago, and immediately dropped, 
for I knew that the wire would clog, that a stove of any capacity 
would have to be in duplicate, and that hot admission valves to 
the engine would be necessary. One main difficulty which pre- 
cludes the extensive use of the air engine is that of heating the 
fluid through the cylinder walls. This did for Ericsson’s and 
Stirling's. Ericsson’s died sooner because of its enormous bulk. 


t ; 
, one more instance of how the correct formule of good men 


| The other difficulties, which mainly apply to the adiabatic machine 


using furnace gases, are dust and hot valves. In the gas engine, 
not necessarily of the explosive type, these defects do not exist, for 
expanding air can be kept up to the highest temperature of the 


| engine by the gradual combustion of the gas in the air. 


When the waterway is open—as shown on the left side of the | 


diagram—foot passengers could pass to the middle towers and | perature of the air, or of the gas and air, before they enter the 


cross by a lift, and carts or other vehicles could accumulate on the 
travelling platform and be carried to the centre of the bridge 
when it was closed. 
could be varied to suit circumstances, 

The means of propelling the travelling platforms and other 
details are mere matter for arrangement, according to local 
circumstances. Either ordinary gearing, hydraulic power, or 


electricity could be employed. " scr at 
September 11th, WILLIAM Parsey, C.E. 





CARNOT’S FUNCTION. 
Sir,—‘‘ T. W.” says that in the main we are agreed. 
notice a single point where such is the case. At the very outset 


August 28th: ‘‘ Rankine working with more knowledge than 
Carnot possessed, showed that in any case the portion utilised 


t 


could not exceed the fraction of the whole represented by r— : 


in which T is the temperature of, let me say, heated air, during 

the full pressure part of a stroke, and ¢ the temperature of the 

T-t 

But —_- 

u T 

Carnot’s function, but Rankine’s.” Rankine never had the folly 
to even attempt to show anything of the kind. 


When he refers to ¢, or tz as he more correctly puts it, he 
means the lowest temperature that obtains in the engine, not that just 
before the exhaust valve opens, and why will “T. W.” and 


others, persist in using that ridiculous formula 


same at the moment the exhaust valve opens. is not 


-t : 
a » where ¢ is 


supposed to mean the temperature at the close of the expansion ? 
Such a formula does not express the efficiency of any engine 
whatsoever, and I have already shown how it fails in the steam 
engine. This ‘‘T, W.” calls ‘‘fun.” I call it distressing in the 
extreme to have to expose such nonsense. No scientist would 


dream of applying either this, or the correct formula “1s , toa 


steam engine, for all that it can dois toindicatethe highestefficiency 
that an engine might work up toif it were perfect in its action. It 
gives the true efficiency in the case of perfect engines only, such as 
Carnot’s, and Ericsson’s, with a perfect regenerator, and these are 
the only two we know of in which it does do so. It cannot in 
Stirling’s air engine because, upon careful inspection, it will be 


“Nib ° remarks that it is, of course, ebvious that the only 
way in which a regenerator could be utilised is by raising the tem- 


| eylinder, and that it may be news to me to learn that hundreds of 


I fail to | 





ie aaienenh: iia eeeaancdaiitas ts gue eal. A pounds have been expended in the endeavour to carry this principle 
- ’ 


into practice, the result being failure. It is news to me ‘o learn 
that anyone so far stultitied himself as to heat the gas and air 
before it entered the cylinder of an explosion engine. Great news 
indeed, and those who tried the experiment richly deserved their 
loss for making blind experiments without first finding out whether 
the theory was, to some extent at all events, in accordance with 
thermodynamical first principles. The idea is just about twice as bad 
as that of compressing part of the hot exhaust in the Otto engine, 
but in this case simplicity of manufacture was aimed at and arrived 
at. Mr, Atkinson discarded hot exhaust compression long before 
the Otto patents expired, and I venture to say that all three of 


i At tl | that gentleman’s engines are superior in efficiency to the Otto. 
he made the following erroneous statement in his letter dated | 


‘*Nib” says that the regenerator is worse than useless in 4 
sengine. Suppose, for modesty’s case, he says that it is so, 80 
aras he can see. I can see how it might be applied with great 
advantage to even an explosion engine, not by heating the gas and 


| air before entering the cylinder, though, and when your correspon- 


dent has got out of the Ottoand explosion type groove he may perhaps 
appreciate the fact that the gas engine of the future may use a 
regenerator, a hot cylinder, and no explosion, and that then it may, 
and probably will, not throw 75 per cent. of its possibilities to 
waste. The improvement will be similar in nature to that made 
by Watt when he invented the separate condenser. We did not stop 
improving the steam engine then, neither shall we now remain con- 
tent with a machine which does not make anything like as much 
use of its opportunities as does the modern triple-expansion steam 
engine. At present the gas engine is in about the same state, 
having due regard to its possibilities, as the steam engine was 1n 
the days of Newcomen. ‘‘ Nib” also says that he is quite in the 
dark as to what I mean by saying that in a gas engine the fluid 
receives heat at every temperature but the highest. I vill 
tell him. The meaning of receiving heat at the highest 
temperature, or the highest temperature of the working fluid, 
and not of the source of heat, is that the fluid expands 
isothermally at that highest temperature while performing work, 
so that heat must be cottonally flowing to it to keep up the 
temperature which would otherwise fall by reason of the work 
done. A would-be adiabatic curve is constrained to be isothermal. 


That is all. Now, in the explosion engine the temperature after 
compression is a low one, and so when explosion takes place heat 
is obviously first received at that low temperature, then at a higher, 
and so on until the maximum is arrived at, where no more heat is 
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—— 
unless non-association occur, so that a forward move- 
piston is necessary to allow of complete combustion. — 
Supplying heat is one thing, and the temperature at which it is 
coped is that of the source of heat. This temperature may or 
supp re affect furnace efficiency, but not that of the working fluid 
“ engine. Receiving heat is quite another thing. The 
d' erature at which it is received is that of the recipient fluid, 
pec 0 influence the efficiency of the engine. It may be that in 
and xo of time this distinction will be understood, but we have 
porn evidence that ‘I’, W.” mixes them in a delightful fashion, 
renin ventleman further remarks that the first part of my dia- 
; ; is wanting, but one does not usually stick a piece on to one 
ot of a diagram to represent the heat received hy the fluid, as 
ee «'?, W.” in the case of his steam engine, 
doris heat received he represents by ¢ TT B, the area A'T'T B 
Jearly indicating the gross work done — a piston by the boiler. 
That area, less an amount due to back-pressure, and which 
op W.” does not deign to notice, re presents an amount of useful 
ternal work which may be done by the intervention of the piston 
- done in fact, by the piston upon externals. Therefore, for an 
an renditure of heat represented by ¢ ‘IT B we get an amount of 
ed work, which we will hae 
noment say 18 approximately 
Speseanted by the area A T TB, 
in other words, for a certain ea 


received, 
ment of the 


T T 


ae ' 


diture we get a certain use- t_— A Is = 

ra pore Is not the efficiency, 
by all rules of common sense, the useful return or useful work done 
by the engine, divided by the expenditure required to get at that 
useful return’ What in the name of goodness does “'T. W.” mean 
by calling zero the efficiency of any engine which does useful work 
atall’ The idea is preposterous, y ; 

What his curved line ¢'T means, or what ¢ime has to do with 

ng 

sm ‘thing is certain, and that is, if A'T T B represents the 
gross work done upon the piston of an engine with a square dia- 
cram, such as nearly obtains in a fire engine, then the portion 
tT B, representing, according to “T. W.,” the heat received, 
chould at a modest estimate be about eleven times the area 
‘AT T B, instead of the absurdly small one shown. 

If expansion takes place, more useful work is obtained by, say, 
the amount represented by T / B, and the efficiency of - engine 





a T-?t. 
is increased, but is inno way to be measured by —_ «(in any 


engine whatsoever, if ¢ has the significance which “*T, W.” and 
others are pleased to ascribe to it. 

In the isothermally expanding air engine with a perfect regener- 
ator, such a formula would make the efficiency ai/, and ‘‘T. W. 
in his last letter most amusingly asks me how the efficiency of such 
~!. but 
Mg 
he is very loose in his statements, since in another place he says 
that the relative efficiency is measured by the relation of T to, 


~! with the 


significance that your correspondent attaches to the letters! This 
is precisely the question I want “T, W.” to reply to. 

I have already shown that the formula has no general signi- 
ficance as to efficiency in the steam and isothermally expanding air 


engine, while that of 7! ~ 72, 7,, and 7, being respectively the 


an engine is measured by T — /, I presume he means 


How, indeed, is the efficiency to be measured by 


highest and lowest temperatures which at any time obtain in the 
engine, does tell us what the highest possible efficiency might be 
if the fluid were perfect and worked in a perfect manner, and in 
the case of two theoretically perfect engines it has been shown 
that it gives the absolute exact efficiency. 

In one of these engines—Carnot's—‘‘ T. W.” remarks that Mr. 
Bower's contention is that the heat should be supplied at the 
highest possible temperature throughout the whole stroke, instead 
of only during part of it. Will he please read what I say a little 
more carefully. I said that no adiabatic curves must exist about 
an engine at all if it is to attain the highest possible efficiency of 


= 


Rankine's 7! 2, unless the aveas underneath them mutually 


. 1 . . . “Ss . 
destrou their effect upon the avea of the working diagram. This is 


‘ exactly what they do, and are intended to do, in Carnot’s engine, 


and therein lies the evidence of Carnot’s ingenuity. If he had 
known of a perfect regenerator, the adiabatic portions of his 
diagram need never have been employed. Ericsson’s engine is 
Carnot’s without adiabatic curves, but with a regenerator in lieu 
thereof ; nevertheless the theoretical areas of useful work, under 
the same conditions, are precisely equal, 

Pace, ““T. W.,” the conditions that heat must be received and 
rejected at the highest and lowest temperatures which obtain, are 
strictly carried out in a theoretical Ericsson air engine ; and it is 
not in my province to quibble as to whether they can obtain in 
practice or not. 

“'T, W.” makes a remark which, in the face of evident capa- 
bility on his part, is astounding. He says that in the isothermally 
expanding engine he fails to understand just what I think would 
take place during compression, and that it seems to him that heat 
would go on accumulating until everything became white hot. 
What in the world does fhe mean’ What is the regenerator, or 
Carnot’s adiabatic curves for, but to reduce the high temperature 
to the low before isothermal compression, and then to raise the low 
to the high before isothermal expansion again takes place? Such a 
display of ignorance as this on the part of “'l’. W.” can only be due 
to a momentary aberration of intellect. 

Both “T, W.” and “Nib” say that they have not yet seen 
4 conclusive proof that an isothermal is more economical than an 
adiabatic engine. I thought that I had proved the matter fairly- 
well in my letter published in your issue of March 24th. 


ee 2 
| 
| | 
| 
| 
j | 
| | 
me OOM. ea ae ae” m_— = 
| |W - 
E LK iM £ ad H 





Here is the diagram which will probably satisfy ‘T, W.” in 
that it is not necessary in either engine to stick anything in front 
of it to represent the heat received. For the arithmetic your 
correspondents must refer to the letter. Compression in both 
cases is isothermal. J.C DE represents the admission of the air 
to the pump. BC isan isothermal compression curve. B C D K is 
the gross work of compression. A BC D E the gross, and ABC L 
the net work of bot compression and delivery into a receiver, 
AB represents the volume this air—one pound—at 7. occupies in 
the receiver, A F that which it occupies in the cylinder when the 
temperature is raised to 7;, wholly by the regenerator in-the-case 
of the isothermal, partly by the regenerator, and partly by the 
Source of heat in the adiabatic engine. FG is an isothermal, and 
FN an adiabatic expansion curve down to the lowest pressure, or 
that which obtained just before compression, FG H M represents 
the gross work done upon the piston during isothermal expansion, 
and therefore it likewise represents the heat received by the fluid. 
AF G H Eis the gross work done upon the motor piston during both 
admission from A to F and expansion. LG H Bis the work done 
‘pon the air to expel it from the cylinder leaving for the xef, done 
upon the motor piston thearea AF GL. Subtract from this the net 


the length of its base, ] know not—it is beyond me. | 


———— 


work done by the pump, or A BC L, and the remainder, the area 
B I GC, represents the effective working diagram of the engine, to 
obtain which an expenditure of heat equal to the area F G H M, or 
A FG L, is necessitated. 

The efficiency of the engine, according to the commonest of 


common sense, is BFG C. This, by the figures in my letter, or 
FGLA e 

by simple measurement, since any abscissa B F is to A F :: 
™ - To 


7, -—T. 2%), i8 = —*, 7,, and 7, being respectively the highest 


and lowest temperatures that ever obtain during the cycle of 
By “T. W.’s” beautiful formula of ’ 1. fv being the 


highest and / the temperature just before the exhaust valve opens, 
this efficiency is u//, for ¢='T, and, therefore, T -1=0. At 
least so I was made to believe in my younger days. 

In the adiabatically-expanding engine the net work AF NL 
done upon the piston is less, because the expansion curve F N falls 
quicker, The net work of compression remains the same; it 
cannot possibly be less. ‘The area, then, of the new effective 
working diagram is B F NC, instead of BF GC, 

The heat lost during expansion is represented by the gioss work 
done on the piston at the same time, or F N PM, which has to be 
made up, or restored to the fluid at constant pressure by the source 
of heat. Here is a point to be carefully noted by both ‘‘T, W.” 
| and ‘* Nib.” 

Assuming 7, and 7 to be the temperatures just before and after 
adiabatic expansion, the area FN PM is equal to 130°3 (7,—7) 
foot-pounds per pound of air per stroke, as may be proved by 
Regnault’s laws, or by the direct measurement upon a scale 
drawing; but to raise the temperature of that pound of air from 
T to 7, «at constant pressure, as Must be done to get the admission 
area AF ME, requires an expenditure of 183°45 (7, — 7) foot- 
pounds of heat, as has been proved, beyond the possibility of 
doubt. The area corresponding to this amount of heat is—as 
shown in my letter of March 24th—that indicated by the area 
AFNL, or the net work done upon the motor piston during the 
periods of admission, expansion, and exhaust. 

In the adiabatic engine, then, we have an available working 
diagram = BFNC for an expenditure AF NL, the resultant 
BFNC , P 
AFNL’ ™ the same with that of the isother 
. 3 FGCB 
mally-expanding engine, or AFGI 

aha 
deducted from numerator and denominator; but since the latter 
ratio is already less than unity the former will be still more so, or in 
plain language the adiabatically is less efficient than the isother- 
mally expanding engine, both, be it understood, working with a 
perfect regenerator and generally under the best conditions 
possible, 


events, 


efficiency being 





, if only the area FGN were 


i > sale 1 - 7; . 
The isothermal engine has an efficiency of — 2 , the adia- 
ig) y = ? 


Latic engine has not, and I repeat that none ever can unless the 
areas under the adiabatic curves mutually destroy one another's 
effect upon the effective working diagrams, in the which case they 
are as in Carnot’s clever cycle engine, merely perfect regenerators in 
disguise. 

his is the ‘‘ crux” of my argument as ‘‘ Nib” puts it. One other 
remark of his I would notice, though it is about on a par with the rest. 
| He says that, without profound cogitation, ‘‘it is easy to see that 
| the heat of the exhaust of an isothermal is greater than in the case of 
| an adiabatic engine, which heat is wasted ; it is therefore for Mr. 
| Bower to explain how, under the circumstances, the former can be 
| more economical than the latter.” 
| Without profound cogitation it will also be seen that with a 
| regenerator the heat of the exhaust need not go to waste, and I 
| recommend ‘‘Nib” to follow his own gratuitous advice to me 
and ‘‘ moderate his transports.” 

If there were no regenerator, or its equivalent in adiabatic 
curves, the isothermal would be a fearfully wasteful machine, 
worse even than the present gas engine. Hence it is that the much 
vaunted slow ignition of the Otto engine actually conduced to 
waste instead of economy, and Mr. Atkinson, for one among others, 
knows quite well what he is about when he clears the residuum 
completely out of the cylinder every stroke, and this he did in his 
differential engine long before the close of the Otto monopoly. If 
people can sell Otto engines, why should they not? It only means 
waste of gas or fuel, and a longer delay to the far superior engine 
which will surely come. 

It is refreshing now to turn to your correspondent ‘‘H. R. H.” 
| fora moment. He exactly gauges the meaning of efficiency, and 
all that it is necessary for him to do is to discard that abomination 





r a bs altogether, and relegate it to people who are trying to make 


the specific heat of steam equal to that of water, put for T — 4, 
h the effective indicated work, and for T, H the total heat ex- 


pended to obtain /, and there is the efficiency i in a nutshell. 


In the steam engine the total heat expended varies according to 
circumstances. It is, of course, lessened by hot feed-water. On 
the other hand, it would be increased by the necessity to re- 
evaporate the drainage from steam jackets, while these in their 
turn increase / the numerator, and in many cases it is a doubtful 


point whether, after this increase of / and H, hd is greater or less 
than it was before. 

To return the whole of the heat not used to the boiler is 
obviously a physical impossibility, unless it could be made to 
from one body to another hotter than itself. If it could be done 
in the steam, or any other engine for that matter, the efficiency 
would be unity, as “‘H. R. H.” truly observes, 


| Just because in a perfect engine 1 72 does happen to truly 
| 1 





| represent the ratio ft , it has been taken for granted that it would 
{ 


| tit any one. When it became evident that this would not do, 7, 
| was quietly altered to mean the temperature just before the 
exhaust valve opened : the result being the laughable one, that the 
| efficiency of the most economical possible of engines becomes zxi/. 
| / in Ericsson’s air engine per pound of air wd stroke is 53°15 
(tT; — To) hyp. log. +, while H is 53°15 7, hyp. log. «+ foot-pounds, 
r being the equal ratios of — and compression, When 
i is divided by H, 53°15 hyp. log. + goes out, and the result is 
™,-—T. 


me; 
If “H.R. H.” in any case first finds 4 and H, and divides the 
former by the latter, he cannot go wrong. 


St. Neots, Hunts, October 9th. ANTHONY S. Bower, 





MOTIVE POWER FOR SMALL VESSELS. 


Sir,—The weight of the single-cylinder 3 brake horse-power 
Roots oil engine is 2ewt. 3qr. 5lb. The indicated horse-power of 
this engine would be about 3}. The consumption of oil one pint 
per brake horse-power | hour at maximum power. This is 
American oil, for which I have had a quotation of 44d. per gallon 
by-the barrel, but which I widentand can be obtained cheaper. 
It would be necessary to carry for a ten hours’ run four gallons and 
one pint. In saying that the specific gravity of the oil is -824, 
these data will supply all that Messrs. Strickland and Simpson ask 
for, — that the only water carried for the engine is that in the 
jacket, about three pints. 
In considering the relative merits of two engines, it is obviously 
unfair, although it has not answered in this instance, to pick out 
articular items of cost; the whole cost per day should be reckoned, 
including the engineer's wages, if any. It would be possible to 
design an oil engine that would be lighter, but I should expect—at 








present—in the course of a few years to be placed in the position 
of Messrs. Strickland and Simpson, ‘.¢., the oil engine 
replaced by another oil engine—not steam. The day of steam for 
small powers is rapidly passing, and oil will necessarily supplant it, 
and Messrs. Strickland and Simpson assist in bringing pte this 
desirable result by their comparison. I have said ‘‘ desirable ”— 
desirable because oil is cheaper than steam for small powers, much 
cheaper if all costs are included such as risks—insurance—and 
engineers’ wages, because the oil engine is lighter, because it 
oceupies less space, and because it is cleaner. J, D. Roots, 
Holborn-place, 261, High Holborn, 
London, October 13th, 


Sin,—In reply to Messrs. Simpson, Strickland, and Company's 
letter of the 11th inst., published in THE ENGINEER of the 13th inst., 
asking for particulars of the weights, &c., of oil engines—although 
they do not give these data in respect of their steam engines—we 
have pleasure in giving your readers the actual result of a trial just 
made of one of our No. 5 size of oil engines. The engine com- 
menced running in nine minutes after the lamp was lighted from 
the cold, and ran continuously for three hours on a consumption of 
2°75 gallons of oil for the whole of the three hours’ run. The engine 
gave out just over 64 brake horse-power, which means that it will 
develope quite 11 indicated horse-power after having been thoroughly 
well run, as it is now quite new and stiff. The engine was weighed 
just as it was on this trial, the weight with oil in crank box, revers- 
ing box, and with intermediate shaft, thrust bearing, naval brass 
shaft 13in. diameter, stern tube, and gun-metal propeller, all com- 
pg being 12cwt. 2qr.; add ten hours’ supply of oil and tank, 
3qr. 201b.; total, 13 ewt. lqr. 201b. Now, this total weight, even 
though inclusive, as it is, of the oil and tank, still comes within our 
previous figures of 137 lb, per indicated horse-power and this size 
of engine will drive a boat 30ft. long by 6ft. 10in. beam at a 
speed of 6} knots per hour for ten hours’ continuous running. 
Will a steam engine and boiler, with fuel, only weighing same as 
the above, do this / 


Portsmouth, October 18th. VOSPER AND Co. 





HEATING ENGINEERS’ SHOPS. 


Sir,—Our attention has been called to your interesting article 
on ‘‘ Heating Engineers’ Shops,” in your issue of the 6th inst. 
We heated during the last winter a shop 100ft. by 35ft. by 
18ft. high with our No. 7 “‘ Tortoise” stove, and another shop 
50ft. by 35ft. by 18ft. high with a No. 6 “Tortoise” stove. 
These were erected at Messrs. Whitehead and Co.’s torpedo 
factory, and their manager gives us permission to say it is done in 
a most efficient and economical manner. Probably the best proof 
of that is the fact that we have to-day sent them two more 
No. 6 stoves for another large shop. The manager informs us the 
cost of fuel for his No. 7 stove does not exceed 9d. per day. 

Weymouth, October 18th, STONE AND PEARCE, 








THE MANCHESTER SHIP CANAL. 


‘“‘THE Manchester Ship Canal a Reality” was the title of a 
lecture recently delivered in the city of Manchester, and although 
it is premature to speak of the canal as ‘‘a reality” until ships 
can navigate from the docks to the Mersey, yet to anyone viewing 
the canal and docks from Trafford Bridge the near approach of the 
time when this will be an accomplished fact is plainly impressed 
upon an observer. The water in this portion is now at the 
ordinary navigation level, and stretching for a mile to the 
westward we see an expanse of water 230ft. wide, having a wharf 
wall along the whole length on the north side, and a timber jetty 
for a great part of the length on the south. On the north side 
are three arms of the dock, with intervening quays, and on these 
sheds are erected, while others are in course of erection. The 
water space is seventy acres, and is 26ft. deep. Length of qnays, 
32 miles; area, 129 square miles. We have seen nothing to 
compare with it except the big dock at Tilbury, and at present the 
emptiness of the Salford Docks compares with the state of the 
Tilbury Docks when we saw them some years ago, There is, how- 
ever, no cause for apprehension that the Salford Docks will long 
remain empty when once the channel is cut through, and very 
little remains to be done, except under the two deviations of the 
London and North-Western Railway. 

The Canal Company have received a letter from the Neptune 
Steam Navigation Company, Manchester and Sunderland, stating 
that they have arranged with their agents in New Orleans to 
berth the following ships at that port for Salford Docks :—Penango 
$., 4600 tons ; Ohio, S., 3600 tons. The former is due to leave on 
the 10th, and the latter on the 24th of December. They state 
further that they are prepared to berth ships from other cotton 
ports for Manchester, and request that shippers, importers, and 
spinners may be advised in order that they may make the necessary 
arrangements, 

The Committee of the Federation of Master Cotton Spinners 
have also recommended the members of the Federation to sign a 
statement addressed to shipowners and importers of cotton, 
mentioning, among other items, that the canal will be open for 
traffic in January, and that they intend to encourage its use by 
giving preference, when buying to arrive, to cotton shipped direct 
to Manchester, and when buying on the spot, to cotton imported 
direct to and stored in Manchester warehouses. The present cost 
of conveying cotton from the ship at Liverpool to Manchester is 
said to be 13s, 8d. per ton, and that by using the canal this will be 
reduced to 7s. a ton, a saving of 49 per cent. To induce traffic to 
adopt the canal route, the company have decided to forego ship 
dues on cotton for the coming season, 7.e., until September 30th, 
1894, The committee signing the circular represent 1,820,000 
spindles. 

To the east of Trafford Bridge are the Manchester Docks proper, 
having 30 acres of water space ; length of quays, 1} mile; area of 

uays, 23 acres. Sheds are being provided on the latter. The 
pe and quays will afford accommodation for a smaller class of 
vessels, and will be largely used for the provision trade, and as 
Manchester will be the nearest port to a — of upwards of 
7,000,000, there can be no doubt as to the user. Already the 
Salford Cattle Market is the largest in England, 100,000 cattle and 
300,000 sheep coming annually from Ireland alone. 

As an earnest of what can be done under difficulties, and with 
only temporary appliances, we may instance Saltport, where 
190,000 tons of traffic has been handled in the twelve months end- 
ing September 30th, 20,000 tons of which was general merchandise, 
The canal is being filled with water along the upper as well as along 
the lower portion, and on only a few miles between and on either 
side of the London and North-Western Railway Co.’s deviations 
are any pumps continually at work. 

Brindley’s famous ‘‘ Castle in the Air,” the Barton Aqueduct, 
has been taken down and uprooted, and during the past week the 
swing aqueduct at Bartcn, which weighs -1400 tons, and the swing 
bridge pete has been opened to pass dredgers on their way to 
remove the dams which protected the cuttings under the Cheshire 
Lines Railway deviations. These cuttings were commenced in the 
spring, and all work in the dry has been finished. 

At the entrance at Eastham the advertised depth of the channel 
of approach was 24ft. 7in. on the 19th inst. This was the lowest 
neap tide of the year, aud would allow only 2lft. 7in. over the 
deepest of the sills at Liverpool and Birkenhead docks, so that 
already there isa greater depth into the canal and to Saltport 
than is afforded at Liverpool. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, * ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
"correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a — 
postage stamp, wn order that answers received us may be forwa: 
their destination. No notice can be taken of communications which do oa 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
"tore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Erratum. — Jn our article on the Lucania, page 353, for ‘ Wasteney's 
anchor” read ‘* Wasteneys Smith's anchor.” 

Enquirer (West Brighton).—No one knows what is the highest speed at 
which a locomotive has heen run. According to American statements a 
speed of 109 miles an hour has been attained. 

A. 8. (King’s-road, Chelsea).— We do not think that a nut made as you 
propose would keep tight. But whether it would or not, it is certainly not 
novel enough fora patent. Unbalanced or pendulous nuts, as they may 
he called, have been used on machinery for at least forty years. 

PressurE.— The stress on the bolta would be the aame in both cases, Fluids 
and liquids never act as wedges, and the gross pressure is quite independent 
of the shape of the surfaces. Thus, the surface of a corrugated piston 
might be much greater than that of a flat piston of the same diameter, but 
the effort of the steam on the piston would be the same in both cases. 

E. V. S.— We are unable to say where you can obtain the kind of desultory 
instruction you want. You miyht write to the Secretary, Polytechnic, 
Kegent-street. There are evening classes at King’s College, but you would 
have to attend them regularly or not atall. Possibly, Uf you advertised for 
what you want, some private firm might be able to meet your wishes. 


MACHINERY FOR REFINING PETROLEUM OIL. 
(To the Bditor of The Engineer.) 
Sir,—TI shall be obliged if any reader can give me the names of makers 
turning out the above plant in “England. L. H 
Liverpool, October 18th. , 


PREVENTING RUST ON MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers oblige me with information as to the 
best means of preventing the rusting and tarnishing of highly finished 
iuachinery ? old a large stock of machine tools, on which there is a 
wreat quantity of highly finished work. This machinery requires very 
little attention during the summer, but in the winter and autumn it is 
an endless source of trouble. Tallow and white lead spoil the appearance 
of the machines for show purposes, and a thin coating of vaseline seems 

entirely ineffectual. . 8 
Coventry, October 16th. is 


OIL ENGINES AT CHICAGO, 
(To the Editor of The Engineer.) 

Sir,—We trust you will allow usa little space for, and Mr, Southwell 
will not mind our making, a slight correction to his letter in your last 
issue. In-tead of “‘no other engine using so heavy an oil, until the 
recent difficulties with the insurance companies,” as the Hornsby- 
Ackroyd at the World's Fair, we have to say that heavy oil of 300 fire-test 
was being used in the Trusty engines so far back as June, and has been 
used off and on since that date. 

Whether it is the better to use such oils, or some of the more uni- 
versally known brands of p»troleum having flashing-points up to, say, 
150 degrees, seems to depend not only on the price per gallon, but the 
ower obtained per gallon, as well as upon considerations of « onvenience 
of supplics, &e. As in coal, so in oil, the lowest-priced will not be always 

found the most economical. 

For WeymMan anv Hitcucock, Limited, 
WeyMan. 
Church Acre pg Guildford, 
October Mth 


SUBSCRIPTIONS. 

Tue Enatneer can be had, by order, from any newsagent Qs town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in — 

Half-yearly (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers) .. #21 98. Od. 

Ij credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is recistered for transmission abroad. 

A con. plete set of THE ENGINEER can be had on application. 

Ta ther of postage on newspapers to one ire rate 
for any destination outside the U" United Kingdom, Foreign Su tions 
will, until Siérther notice, be received at the rates given below. i 
Subseribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

THIN Paran Copirs— 

Fourie early 1c cc co ce cc co co co MO 186, Od. 


oo 0c ce ae oe ce ce oe oo Mh Ge, Od, 
TaIck Papen’ Corrrs— 
5 7 la oe en ce ‘se ce ce ce cs Oe Ok M. 
Year .. 2 os «0 0s se cs Ow OE EE 
READING ee —The Publisher has in stock reading cases which will hold 
thirteen copies of THe BNGINRER, Price 2. 6d; each, 








ADVERTISEMENTS. 

".* The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘ordinary and “ special’ positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for yey to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing wiment of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 





MEETINGS NEXT WEEK. 


INSTITUTION OF MECHANICAL ENGINEERS. —Wednesday, 2 _ and Thurs- 
day, 26th, at the Institution of Civil Engineers, at 7.30 p.m 

THE JUNIOR ENGINEERING Society.—Saturday, October "Dist, at 3 
Visit to the Tilbury Docks of the Loudon and India Docks ar 
Committee. 

LiverPOOL ENGINEERING Society. — Wednesday, October 25th, at 
8 pm. First meeting of the session. Inaugural address by the Presi- 
dent, Mr. H. Percy Boulnois, M. Inst. C.E. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN ScoTLAND.—Tuesday, 
October 24th, at 8 pm. General meeting. Mr. John Inglis, President, 
will deliver his inaugural address, <A paper will be read by Mr. J. 
Macewan Ross descriptive of his new form ae aulking tool. 
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A POLITICO-ECONOMICAL ASPECT OF THE COAL STRIKE. 


THE progress of events in the Midland coal districts is 
‘maga consonant with the normal operations of the 
aws of political economy. Many coalowners are 
re-opening their pits to all workers who choose to accept 
the old rate ‘of wages. ‘lhe miners are returning to work 
by thousands, and the price of coal in London has fallen 
faster than it rose. Much irritation has been expressed by 
members of the Coalowners’ Federation, and consider- 
able numbers refuse to open their pits unless the men 
will accept 15 per cent. reduction. A private meeting 
has, however, been held, and explanations given which 
are apparently satisfactory. It is not at all difficult to 
imagine what they were. The coalowners who have 
resumed operations are aware of the fact that their action 
is certain to send down the price of coal, and no doubt in 
the course of a few weeks they will again be in an 
excellent position to insist on a reduction. This may, 
or may not, be an accurate explanation of the motives 
which conduced to a resumption of work. But, in any 
case, it is certain that a reduction must come further on 
in the year, unless there is an extraordinary development 
of trade, of which there are no signs. It is very much to 
be regretted that certain journals presumably possessing 
influence, and obviously conducted with ability, should tell 
their readers that the men have won a great victory, and 
that the rout of the masters is all but complete. We can 
perfectly understand the motives of the various union 
leaders who make similar statements; but we have yet 
to learn that these men have had control of any daily 
paper of the least importance. Nothing can well do 
more mischief than assurances that labour has beaten 
capital, and it is very easy to show that nothing can well 
be more untrue. 

Let us consider the progress of events, and their 
relation to the laws of supply and demand; in a word, the 
politico-economical aspect of the strike. Although the 
phenomena of supply and demand invariably work in 
circles, it is necessary to begin somewhere, and for our 
purpose we may start with freights—that is to say, with 
the prices paid for the carriage of commodities—corn, 
iron, tea, sugar, and such like. These have been very 
low; why they have been low we shall not now stop to 
explain ; we shall simply take the fact as it stands. The 
immediate result of low freights is to discourage ship- 
building. When they have dropped below a certain 
point it will not pay to employ steamers; when they 
fall a little lower sailing ships are laid up as well as 
steamers. For the greater part of last year our 
rivers were crowded with idle vessels; thousands of 
tons of shipping were unemployed; shipbuilding had 
almost ceased to exist. Then the iron and steel 
makers were compelled to reduce their prices. Wages in 
the shipyards fell, and it became once more possible to 
build ships and employ them at a profit. But cheap 
steel was only to be had because coal was cheap. The 
coalowners found that they could not sell coal unless the 
iron and steel makers would buy it. These gentlemen, 
however, would not have it unless the price was low; 
simply because they in their turn found that they could 
not sell plates, and bars, and angles unless the ship- 
builders could buy. But the shipbuilders could not buy 
unless they could sell ships, and this they could not do 
unless the shipowners got them for a price which enabled 
them to work their steamers at some profit in spite of 
the low freights. Thus, then, we see that one reason why 
coal fell in price was that freights fell. Of course what 
holds good of the influence “of freights holds good of 
many other things ; but it simplifies matters if we con- 
centrate attention on one subject at atime. Let us now 
consider what the miners can do to affect, we will not 
say the price of coal, but the amount of money which is 
available for wages in coal mines, and its distribution. 

It is ieee that 300,000 miners struck, representing, 
as we explained last week, an output which may be 
roughly estimated at 70,000,000 tons of coal per annum. 
It is, of course, impossible to replace all these more or 
less skilled men with others at a moment’s notice. If, 
then, they decide that they will diminish the supply of 
coal, they must have their way. The result 
will be, of course, that coal will at first rise in 
price. For many reasons, such as the completion 
of contracts, ironmasters and others must have 
eoal, and are willing to pay long prices for what they 





can get; but in a little while price and demand begin to 
readjust themselves. The iron makers find that they 
cannot make and sell iron without loss, and they blow 
out their blast furnaces. Then the makers of plates and 
bars find that they have to pay more than they can afford 
for their pig iron, as well as for fuel, and they raise their 
prices. This rise instantly operates to send up the cost 
of ships, and in the end we find shipyards closed, and 
plate and bar mills stopped. Nothing can meet the case 
but a rise in freights. But that causes a rise in the 
price of commodities of all kinds, wheat, flour, sugar, 
and soon. Once more a process of readjustment takes 
place; prices go up all round, and at the same 
time there is a diminution in the demand for labour. 
In a word, all trade operations of every kind are 
contracted, and it requires no special intelligence 
to see that under these conditions there will be 
really less money than before available for wages. 
But inasmuch as wages have risen as far as each 
individual worker is concerned, it follows that fewer 
workers will be employed, or that each worker will 
be employed for a shorter time. We have seen 
it stated thet the trades union leaders admit this, 
and hold that: coal pits should only be worked four days 
a week, and never at night, in order that the wages per 
day may be kept up. Under these circumstances it is 
evident that the annual income of the miners can- 
not be augmented by a rise in the rate of wages per day. 
But furthermore, we have shown that a rise in the price of 
coal must limit the quantity raised. We have not yet met 
with anyone rash enough to hold a contrary opinion. We 
speak now, of course, of a rise inprice brought about, not by 
an increase in demand, but by the action of the miners. 
Thus we may remind our readers that, to revert to what 
we have already said, a rise in freights might be quickly 
followed by a demand for ship plates, bars, and deck 
beams, which would send up the demand for coal, and 
raise its price at the same time. But this is an entirely 
different set of conditions from those brought about by 
the united action of large bodies of miners. Again, it 
must not be forgotten that any rise in the price of a 
commodity stimulates economy in its use. Thus, if with 
coal at 2is.a ton, the middle-class householder allows 
himself the use of "three fires in his suburban villa, with 
coal at 80s. a ton he would certainly not have more 
than two fires. More care would be taken to economise 
coal for driving engines. The number of trains would be 
reduced, the speed of passenger steamers would be 
decreased a little, with a great increase in economy, and 
so on. We remember that a few years ago, when coal 
rose much in price, a member of a large engineering firm 
in the Midlands told us that he was working night and 
day, and unable to overtake the orders given him “for the 
overhauling and putting in thorough repair of steam 
engines rendered necessary by the desire to save fuel. 
It is absolutely certain that a rise, brought about by labour, 
in the price of coal, must result, as we have said, in 
a diminution in the quantity raised, and this must be 
followed by a commensurate reduction in the demand for 
labourers. Not one of the labour leaders has ever tried 
to take a different view; on the contrary, indeed, they 
have continually asserted that too much coal is raised. 
No attempt, however, has been made to show how, 
with reduced production, full employment is to be found 
for the men. 

Bearing these things in mind, it is easy to see how 
dreadfully barren is the victory won by the men. The 
amount of wages which the colliery proprietors can pay 
to each individual, is fixed immutably by the price at 
which they can sell coal. The supply of men is practi- 
cally unlimited, because any rise of wages instantly draws 
other workers into the mines. There is at this instant a 
large floating population of more or less skilled miners in 
this country who are working as navvies, bricklayers’ 
labourers, platelay ers, dock ” labourers, firemen, &c., 
and who would soon find their way back to the pits 
if it was worth their while. There is, then, practically 
nothing to settle wages but the selling price of coal. The 
unions can affect it a very little, because there is a very 
small margin of more or less profit on which they can 
operate. The masters stated that, because coal was so 
plentiful and the demand so small, they must reduce 
wages. The men immediately took upon themselves the 
work of reducing thesupply, areally tremendous operation, 
in which they have been quite successful. But the cost of 
the work has been enormous. We shall certainly be under 
the mark if we say thatit has cost 300,000 colliers £10 each, 
or in all £8,000,000. We say nothing of the loss to iron- 
workers and other operatives, or of that incurred by ship- 
builders. The result of the outlay has been, of course, 
that very many pitowners are now quite willing to employ 
the men at the old rates of wages. The laws of political 
economy assert themselves. The men have got what they 
have paid a tremendous price to obtain. In what sense 
or way this can be termed a victory we are quite at 
a loss to understand. Taking the words of union leaders 
for what they are worth, and assuming that the wages of 
a collier are 5s. a day for four days a week, and that the 
proposed reduction represented 6d. a day, or 2s. a week, we 
find that he will have to work for 100 days, or twenty-five 
weeks, before he recovers what he has lost ; or that, to put 
it the other way, he would have had to work for six 
months at the reduction before he lost as much as the 
strike has cost him. We are told, however, that the men 
have gained a great victory; they have resisted areduction 
in wages successfully. In point of fact they have done 
nothing of the kind. They have paid for the mainten- 
ance of the rate of wages, and they could have done 
better for themselves on the whole if they had each paid 
£10 to the pitowners as a fund from which the 6d. in 
dispute was to be drawn. In only one way could the 
result of the strike be regarded as a victory. If the men 
could prove that they had now fixed for all time a mini- 
mum wage below which payment could not go, then it is 

ossible that from one point of view the strike would have 
een successful; but such a result is absolutely impossible 
of attainment. It would be an entirely new thing in the 
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world; and even if we imagine that a law to that effect 
could be enforced, the direct result would be that when- 
ever prices fell below a certain point multitudes of men 
would be thrown out of work. Instead of wages rising 
and falling, the number of workers remaining fairly con- 
stant, the number of workers would rise and fall, the 
wages remaining steady. Perhaps this is a result that 
the union leaders would regard with satisfaction. In the 
long run, however, the results would be most disastrous 
to the miners, whose prosperity depends on that of trade 
in general. 


SHIPS OF WAR, LARGE AND SMALL. 


Lorp ArmstRonG, recently speaking at a public meet- 
ing, referred in weighty words to the deplorable loss of 
the Victoria, and expressed strong disapproval of the 
policy of building huge ironclads at an enormous cost. 
What Lord Armstrong has to say concerning ships of war 
will always be received with attention. It must not be 
forgotten that his words to a considerable extent express 
not only his own views, but those of the working 
members of the great firm of which he is the head. 
These gentlemen are men of experience, perfectly 
familiar not only with ordnance and armour, but with 
ships and machinery—men in constant communication 
with the most eminent authorities on naval warfare in 
this and in other countries. The question whether 
it is better to build one large ironclad at the cost 
of a million pounds sterling, or to spend the same 
sum on several smaller vessels, involves in its dis- 
cussion a host of considerations; and about as many 
arguments can be advanced on the one side as on the 
other. To our thinking, the proper answer is that a 
policy which gives several types of ships to our fleet is 
the best; and the issue then becomes narrowed to a 
question of the relative proportions, as concerns numbers, 
which the different classes of warship should bear to 
each other. But we can push the matter further, and 
consider how far the principle of subdivision ought to be 
carried, a point on which there has been a good deal of 
discussion—obscured, however, by a want of clear percep- 
tion of what subdivision really means. Notwithstanding 
all that has been written and said about warships, we 
venture to think that some advantage may be derived 
from a definite statement of the theory, as we may term 
it, of subdivision. 

A perfect ship of war should be in the first place a good 
sea boat; in the second, she ought to carry some very 
heavy guns, and a great deal of light ordnance ; thirdly, 
she ought to be protected by thick armour plates ; 
fourthly, she ought to be provided with many torpedo 
tubes ; in the fifth place, she ought to be able to steam at 
a very high speed; in the sixth, she must carry a great 
many tons of coal; in the seventh, she should be able to 
lodge a large crew in comfort ; and lastly, she ought to be 
provided with an efficientram. The results of very costly 
experience go to show that these conditions cannot all be 
satisfied with an approach to perfection in any vessel but 
one of great size. The result of the attempt to satisfy them 
is a ship of at least 10,000 tons displacement. It may be 
said that such a vessel is a fleet in herself. She representsa 
tremendous power ; but unfortunately she is exposed to 
particular dangers against which mere size is no protec- 
tion. The loss of the Victoria was an object lesson 
emphasising this truth in the strongest possible way. 
Now there is a tendency constantly manifested to make 
small ships resemble large. There is a general reduction 
all round; the guns are smaller; the armour is thinner or 
the protected area is reduced; the speed is less; the 
number of torpedo tubes fewer, andsoon. The result is 
that we have a ship less efficient all round. She can do 
as many things as the larger vessel, but she does none 
of them so well; nor will the multiplication of such 
craft compensate for the individual imperfections of them. 
Every sailor, every engineer, every naval architect who 
reads these lines will understand what we mean, 
and what is the precise bearing of our argument 
without further explanation. They may not be disposed 
to agree with us, but it will be found that their arguments 
will not be directed to oversetting the general proposition 
which we have advanced, but to attacking its details. 
Thus, for example, it may be urged that for all ordinary 
purposes of naval warfare a Tin. gun is just as good as a 
9in. gun; that a speed of 19 knots will be found quite 
as serviceable as one of 20 knots; that 9in. armour will 
be as useful as 12in. platesandso on. But this line of dis- 
cussion when sifted down really means that to all intents 
and purposes a small ironclad is as good as a big one; and 
that, in a word, all the fighting that the heart of man can 
desire can be had as well with a 6000 or 7000-ton ship as 
with one half as large again. Whether this is or is not true 
does not, however, concern our proposition, which is 
we repeat, that although the small ship may do as many 
things as the large ship, she must perforce do them all 
worse. The comparison may become in extreme cases as 
one of shillings against florins. A man with twenty 
shillings may boast that he has as many coins as his 
friend who has twenty florins, but there is no room to 
doubt who has most pecuniary power. 

So much premised, we may now go on to advance a 
second proposition for consideration and discussion, 
which is simply, that instead of endeavouring to combine 
the eight characteristics which we have specified in one 
ship, a better result would be obtained by subdividing 
them among several ships. The advantages to be secured 
are more obvious than the defects of the method. Thus, for 
example, by reducing the weight of armour and of coal 
carried, giving up torpedoes, and decreasing the number 
of guns, it would be possible to secure in a comparatively 
smal] ship, great seaworthiness, a tremendous speed, 
and one or two extremely powerful guns. Such a vessel 
could do but two things. She would possess, that is to 
say, two only out of the eight features which we have 
described. She could only steam fast and shoot hard, 
but she would do these two superlatively well. 
Thus, for example, she would certainly steam faster than 
any line-of-battle-ship in existence. It would be possible 








to fit her with a longer gun, having a higher muzzle 
velocity than could conveniently be carried in such a ship 
as the Royal Sovereign, and so on. Again, a ram ship 
might be constructed which would carry no heavy and 
very few light guns; a ship of comparatively small 
tonnage, extreme speed, and enormous strength. Such 
a vessel would possess but two qualifications — she 
could do only two things—steam fast and ram hard; 
but she would do these immeasurably better than any 
line-of-battle-ship could do them. Lord Armstrong 
greatly favours such a vessel. Mr. W. Allan, M.P., has 
recently and strongly advocated the construction of one, 
and it is beyond question that if she were well handled 
she would be terribly destructive. Her length over all 
would be about 320ft.; beam, 52ft.; draught, 28ft; dis- 
placement, 6200 tons; bunker capacity, about 1000 tons; 
speed, something like 18 knots. Such a vessel would, it 
is supposed, creep up unobserved under cover of the 
smoke from the big guns of a squadron, and ram the 
enemy before he was even aware of her proximity. 
She would carry no torpedoes and only a few 
quick-fire guns in conning towers at each end to 
repel torpedo boats. She would be only lightly 
armoured, and carry water ballast. It is much to be 
regretted that the only attempt which we ever made 
at producing a ship of this kind in the shape of the 
Polyphemus was a failure, principally in the matter of 
boilers; but she is in any case antiquated, and far too 
slow. 

In a recent impression we suggested the construction 
of a large torpedo ship. In other pages will be found 
two illustrations, one a spirited sketch by Mr. Jane, 
showing such a vessel in action; the other, an attempt 
by another artist, whose work has often appeared in our 
pages, to embody the ideas we have sketched. Both 
the illustrations may serve a useful purpose by throwing 
light on the nature of the views which we put forward. 
Again, we have here an example of subdivision. H.M.S. 
Turtle could steam at a very high speed. She might be, 
in considerable measure, invulnerable, and she could use 
torpedoes with more effect than any line-of-battle ship, 
if for no other reason than for her extreme handiness. 
The ordinary class of torpedo boat catchers she could, of 
course, set at defiance. 

It will be seen by this time, we hope, that the thesis 
which we put forward for consideration is, that in the 
first place it may be admitted that a very large type of 
battleships we must have, not so much because they 
are intrinsically the best type of fighting ship, but because 
other nations have them, and for certain reasons it is 
highly desirable that we should not be without them. In 
the second place, we would advocate the construction of 
ships of comparatively moderate dimensions, which would 
not attempt to do many things, but which should be com- 
petent to perform certain fighting operations superlatively 
well. We are, of course, aware that this principle has 
heen adopted in the construction of our own fleets, but 
for the most part in a half-hearted way. We find an 
extreme reluctance manifested to give up any one 
thing in order to make another thing better. This 
is largely due, we think, to the way in which Parliament 
is able to force the hand of the naval architect 
and the artillerist. It is beyond all question that 
the Admiralty never willingly adopted 100-ton guns. 
They were compelled to have them mainly because the 
Italian Government had them. In the same way if it 
was proposed to construct a ram ship without big guns, 
and splendid accommodation for the crew, and a huge 
coal supply, a dozen speakers would get up in the House of 
Commons todenounce the scheme. The result of this policy 
is, of course, that ship after ship is acompromise. We have 
armour that will not keep out shot, rams that will not 
ram, engines and boilers that cannot keep up speed, and 
so on. A genius has been sarcastically described as a 
man who can do half-a-dozen different things and not one 
of them well. We fear that a great many of our 
ships meet this definition with accuracy. If we 
seek examples of what can be done when the naval 
architect and the engineer, being given a free hand, 
construct ships in which they freely abandon some 
qualities in order that those which remain may be 
excellent, we must turn to the work of private firms, 
and look to the navies of South America, China, and 
Japan for examples ; and it is a noteworthy fact that, as 
recently pointed out in our columns, the United States 
Government is already showing a very decided inclination 
to build ships which shall do a few things superlatively well 
rather than many indifferently. 
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COMPRESSED AIR TRAMWAYS IN PARIS, 


CoMPRESSED air is again about to be tried for tramway 
traction into Paris by the Compagnie des Omnibus, which will 
shortly run a line of tramcars worked by compressed air from 
the Louvre to Versailles and St. Cloud, and also upon a con- 
necting line now under construction from the Saint Augustin 
Church to Vincennes. Upon the first-named tramway the loco- 
motives will be of about 18 tons, and, being worked by air under 
a pressure of 1000]b. per sq. in., they will be able to draw two or 
three carriages, each containing fifty passengers, or even more 
whenever there is a rush of traffic. Upon the new line from 
Saint Augustin to Vincennes single automatic carriages will 
be run, containing at the same time the compressed air, the 
motor, and about fifty passengers. The cars upon both lines 
will resemble those at present in use, except that the top will 
be covered in. Each car will also be fitted with bogie under- 
frames. In order to carry out this transformation it has been 
necessary to undertake a great many costly works. 
whole of the line from the Louvre to Versailles and St. Cloud 
has been entirely renewed, and rails of a much heavier sec- 
tion are being laid down. Some compressed air works also had 
to be constructed. The most important of these is the works at 
Boulogne (Paris), where eight large boilers have been erected. 
In one partof the works are theturntablesand theshelter for the 
vehicles, while in another part are installed the compressed air 
accumulators. The 120 cubic metres of water per hour 
required in the works will be drawn from the Seine by means 
of asyphon. Two other works of smaller extent are being 
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constructed, one at the Point-du-Jour, at which place is the 


junction of the tramways to Versailles and to Saint Cloud 
and the other at Sevres. In these works will be placed 
a system of receivers, which will be fed with compressed air 
from the central works at Boulogne by means of underground 
conduits, and the power thus stored will be used for charging 
the locomotives at both places. Two works will also be con. 
structed for feeding the line to Vincennes. One of them will 
be situated at the terminus, and will contain five boilers, 
while the other, possessing four boilers, will be erected half. 
way, at the junction of the Rue Secrétan and the Boulevard 
de la Villete. The advantage of this system lies in the fact 
that not only is there an absence of smoke and odour, but it 
is possible to add additional cars to the locomotive without in 
any way affecting its speed. With the electric motors and 
horse traction at present employed, the weight of the 
cars to be drawn cannot exceed a certain limit. For warming 
the cars during the winter months, the systems now used 
will be adopted, and while the vehicles circulating within the 
city will be warmed with hot water, those running upon the 
longer journeys are to be heated with briquettes. 


NORTH-EASTERN RAILWAY WORKS, 


Somer of the new works of the North-Eastern Railway 
Company are now rapidly progressing towards completion. 
In a few weeks the Annfield Plain and Team Valley branch 
will be opened for passenger traffic, a partial opening for 
mineral traffic having already been made. The line is one 
which will make an older mineral line in part now available 
for passenger traffic. On this Annfield Plain and Team 
Valley branch about £120,000 had been spent up to the end 
of June last, and a further expenditure approaching £15,000 
was anticipated. Partly in connection with it a new line 
was made, which has this week been brought into use, from 
Low Fell on the Team Valley main line to Dunston on the 
river Tyne, where coal-shipping staiths have been erected. 
The length of line is not very great, but the works involved 
in the construction of the staiths have been heavy, and the 
total cost, approximately, is £200,000 in round numbers. 
These two lines will add to the coal-feeders of the river Tyne, 
and should allow a greater tonnage of coal to be shipped in 
the river, but the traffic will add to the amount that passes 
over the main line of the North-Eastern Railway. It is 
estimated officially that the staiths and coal shipping 
facilities thus brought into use at Dunston will allow for the 
shipment of over 2,000,000 tons of coal yearly, and though at 
first it is unlikely that they will be fully utilised, yet it is 
certain that a development of the coal mining industry of 
Durham is in progress in the northern and north-western 
part of the county, which will in time give a considerable 
amount of activity to the coal shipping industry now begun at 
Dunston. Those of which we have spoken complete the 
chief of the new works that the North-Eastern Railway has 
in hand, and although there is a certainty that the company 
will have to propose other lines speedily to Parliament, there 
is thus a short period of rest before it, as far as the construc- 
tion of additional lines is concerned, though on the works 
that are open for traffic there will be an expenditure that is 
considerable, though it is probably one that will be in a 
diminishing ratio, At the present time, the enlargement of 
the Central Station at Newcastle is progressing, and the 
important work of widening the lines in the city northward 
entails a considerable cost, though now most of the land has 
been acquired, and much of the work in bridge building has 
been begun, and in one or two parts carried well on towards 
completion. There are other works on the lines that are open 
for traffic that are now advancing—a new station at the 
important junction of Eaglescliffe, for instance—towards 
completion; and thus, until further parliamentary powers 
are needed and obtained, it is probable that there will bea 
period of partial rest on the railway which has possession of 
the great coalfield of the North-east. 


INDUCED DRAUGHT IN MARINE BOILERS. 


Somr very important results are likely to follow the trials 
of boilers in the navy during the manceuvres of the past 
summer. Many opinions have during the past three years 
been expressed concerning the value of the induced draught 
system as compared with forced draught system, some 
engineers holding that there is no ground for comparison, as 
both systems result in the same thing, namely, a mere 
difference of pressure between the fire-grate and the top of 
the chimney. However this may be, it is certain that several 
of the attempts made to stop the destruction of boilers in the 
navy by means of ferrules of various kinds have only proved 
to be palliatives, for there are several ships now which 
cannot be driven at anything like the full power of the 
engines in consequence of the tender care necessary 
with the boilers. On the other hand, some of the most 
recent additions to the navy are reported to do very well, but 
the experiences with the Barfleur, the Barham, and the 
Bellona all point to the necessity for an examination into the 
causes of perhaps the most unsatisfactory boiler performances 
ever known. Something of this kind will no doubt result 
from the experiments, or rather trials, which the Admiralty 
have now ordered to be made with the Gossamer, presumably 
as a result of the report of Commander Rowland E. Berkeley, 
who commanded the Gossamer during the recent manceuvres. 
As is very well known, it was the duty of all those who com- 
manded the vessels during these manceuvres to report on the 
behaviour of that which is included under the head of machi- 
nery. Commander Berkeley’s reporton the boilers and stokehold 
arrangements and performances on the Gossamer. which is 
fitted with both the forced draught closed stokehold and the 
induced draught open stokehold, is remarkable for the very 
strong terms in which he speaks of the superiority in every 
respect of the boilers worked under the induced draught 
system. He deals with every leading question, such as 
steaming capacity, condition of stokehold, the ability of the 
stokers to do their work without fatigue, the cleanliness, the 
coolness—not only in the stokehold, but of the funnel, while 
the other funnel was dangerously heated—the working 
throughout without hitch, and the quickness with which 
steaming up for increase of speed may be done to order 
without fear of boiler damage or leaking. Onall these points 
he says the induced draught system was so much the 
superior that there can be no comparison made between the 
two systems. Now that the induced draught system is at last 
to be fully tried, we may hope that the information which 
will be obtained will be made public, for if, as is maintaincd 
by some, there is an essential difference between the induced 
draught of the thick fired successful locomotive boiler and 
the plenum of the forced draught leaky marine boiler, then 
we ought to be told why. That there is a difference the 


Admiralty seem now to be satisfied, for two new ships are 
specified to be fitted with induced draught. 
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A Dictionary of Applied Chemistry. By T. FE. Tuorrr, 
D.Sc., F.R.S., assisted by eminent contributors. Vol. III. 
8vo., pp. 1058. London: Longmans, Green and Co. 1893. 

Tye third and concluding volume of this important 
undertaking, covering the letters O to Z, contains so large 
a mass of information that it will not be possible, having 
regard to the demands on our space, to do more than 
give a few notes epitomising in this notice the substance 
of the more important articles. Without depreciating 
the merits of its predecessors, it may be fairly said that 
the present volume exceeds them in interest as well as in 
size, owing to the curious circumstance that many 
important natural products—such, for instance, as oils, 
opium, petroleum, resins, silk, sugar, and tobacco—are 
found in the dictionary near the end of the alphabet, 
and all of these receive ample treatment. Perhaps the 
most important article is that under the heading of 
Sodium, which extends to nearly a hundred pages, 
and includes the manufacture of the metal as well 
as that of its principal salts; the section on soda 
ash and caustic soda being contributed by Dr. Lunge, 
than whom no higher authority can be named, and who 
also does the same good offices for potassium salts. 

Essential oils are described by Professor W. 
A, Tilden, while the fixed oils and fats have 
been intrusted to Mr. A. H. Allen, of Sheffield, 
whose article upon this very complex subject will be a 
surprise to the uninitiated, the different animal and 
vegetable oils being classified into twelve different groups, 
each including from five to eight different members, 
which can for the most part be identified by differences 
in chemical and physical properties. The discrimination 
of these different substances when mixed is a work of 
considerable difficulty, but the methods to be followed in 
such investigations are very completely given by Mr. 
Allen. 

Petroleum being a material essentially favourable 
to the action of * syndicates,” has been intrusted to a 
small combination, wherein Professor Sadtler takes the 
American oilfields, and Mr. Boverton Redwood those of 

tussia, together with ‘‘ Petroleum Testing.” The latter 

article, which is very fully illustrated, describes the 
various forms of the flashing test apparatus adopted 
by different Governments, and of viscometers — should 
it not rather be viscosimeters ?— used for the valua- 
tion of lubricating oils. ‘* Phosphorus” forms the 
subject of a long descriptive article by Mr. J. B. 
Readman, which gives the processes actually in use 
at the present time, and incidentally corrects certain 
errors current in chemical text-books. The author of 
this article has been experimenting for many years with 
the view of simplifying the manufacture, and the out- 
come of these researches is to be found in the Parker 
and Robinson process, producing phosphorus directly 
from phosphates in the electric furnace, without requiring 
either acids for decomposition or retorts for distillation. 
It is somewhat remarkable, having regard to the large 
quantity of foreign matches used in this country, that 
nearly the whole amount of phosphorus consumed in 
Europe is produced by two makers, namely, Messrs. 
Albright and Wilson, of Oldbury, and Messrs. Coignet 
and Son, of Lyons. Although a single match requires 
only from 5}, to ,}, of a grain of phosphorus for its pro- 
duction, the consumption is so large that the estimated 
total of 1200 tons per annum is considered by the 
author to be somewhat below the real amount. 

Professor J. M. Thomson, of King’s College, deals with 
photography in an article of about thirty pages. This is 
crowded with practical information upon the various 
methods of preparing, exposing, and developing photo- 
graphic plates, the different methods of printing, and also 
notices photo-lithography, and other photo-mechanical 
processes. Paraffin forms the subject of a well illustrated 
article on the processes followed in the production of 
paraffin wax in Scotch shale oil distilleries. Under pyro- 
techny, Mr Newth contributes a pleasantly written 
description of firework-making, containing newer formule 
for specially brilliant mixtures, by the addition of 
magnesium filings to the ordinary star and asteroid 
compositions. Rust is rather scantily treated in about 
two pages, and the analyses given as typical, which show 
it to contain 70 per cent. of iron and no water, are 
decidedly misleading. No mention is made of the circum- 
stance that the rust on ironwork in a town atmosphere 
usually contains a notable amount of sulphur. Dr. Alder 
Wright contributes articles on sulphur and sulphuric 
acid, which, as might be expected from their importance, 
are nearly as long as those on alkali making. The same 
author furnishes the section on soap manufacture. 

Messrs. Newlands Brothers describe the processes of 
sugar manufacture, both by crushing and diffusion, with 
the assistance of numerous illustrations supplied by 
Messrs. Manlove, Alliott and Co., and a supplement on 
saccharimetry forms a complete treatise on polari- 
metrical methods of assaying sugars. This is due to Mr. 
J. Heron, who also furnishes an article on starch. 
Among the larger synoptic articles, that on ‘ Tri- 
phenylmethane Colouring Matters,” by Mr. O. N. Witt, 
which, though only of interest specially to chemists, 
covers many of the more important coal tar dyes, and that 
on “ Vegeto Alkaloids,” by Professor W. R. D. Dunstan, 
may be mentioned. 

A long article on “‘ Water,” by Dr. Percy Frankland, con- 
tains a large amount of matter extracted from the report 
of the River Pollution Commission, which scarcely seems 
to be worth reproduction. The fact of the removal of low 
organisms from water by sand filtration, as described by 
the author in the ‘“ Proceedings” of the Institution of 
Civil Engineers in 1886, is also treated at length, while the 
more important practical subject of water for industrial 
purposes appears to be unduly cut down. There seems to 

a strange fascination in speculations on the number of 
micro-organisms in a drop of water which is probably 
confined to those occupied in the investigation. To an 
irreverent outsider they seem to recall ancient hypotheses 








as to the standing-room for angels upon the point of a 
needle. In the article on Tungsten no mention is made of 
its alloy with German silver used for resistance coils, nor 
have we been able to find it under nickel or platinoid. 
There is an excellent article on platinum metals, in which 
the work.done by Messrs. Johnson, Matthey, and Com- 
pany in this very complicated branch of metallurgy is 
properly acknowledged. Dr. L. T. Thorne, of Brin’s 
Oxygen Company, has supplied two interesting articles on 
oxygen and ozone. In the former the working of the pro- 
cess of obtaining the pure gas from peroxide of barium, 
which was shown to the Institution of Mechanical Engi- 
neers at the company’s works in Westminster, is described 
with full illustrations. 

It would take too much time to enter into further 
details as to the contents of the volume, and the titles 
given above must suffice as an indication of their 
nature. That all the articles should be of equal 
value could scarcely be expected, and some of the minor 
are in marked contrast to the more important notices. 
It cannot, however, be said that such examples are 
numerous or obtrusive, and we have to thank Dr. Thorpe 
for a most valuable addition to our technical literature. 
The completion within three years of a work of this mag- 
nitude, equalling in substance about a-dozen large octavo 
volumes as ordinarily printed, is an achievement for 
which both editor and publishers deserve our hearty con- 
gratulations. 


Electrical Distribution: Its Theory and Practice. Part I., 
by Martry Hamitton Kincour; Part IL, by H. Swan 
and C. H. W. Bicas. London: Biggs and Co. 8vo. 


JusST as an engineer is very far from affording a water 
supply when he has made the pumps, so is the electrical 
engineer far from an electrical supply when he has made 
the dynamos, and indeed some of the questions involved 
in the arrangement of feeders and distributing mains 
present problems which demand greater skill and special 
knowledge than any other single part of an electric light 
supply. The principles governing distribution, the design 
of conductors, the electrical and commercial aspects of 
different systems of distribution, and the necessary con- 
ductors under each, form the subjects of Mr. Kilgour’s 
part of this book. He also treats at some length the 
question of supply to apparatus at a variable distance 
from the generating source, as, for instance, the supply 
to tramears or locomotives on electric lines. This is one 
of the most important subjects now claiming the 
attention of engineers, and is one which was dealt 
with to some extent by papers and discussions before 
the Institution of Civil Engineers last winter. The 
author in dealing with this question gives several sets of 
load curves, showing the enormous variation in the 
demand for power on electrical tramways, and how out 
of all proportion with the mean load line is the power taken 
to start tramecars, and how great is the necessary power’ 
at the generating station, and therefore the capacity of 
the conductors in order to cope with the demand when 
several cars are starting at the same, or nearly the same, 
time. To overcome some of these difficulties it is the 
custom now to fit two motors of at least 15-horse power 
to each car, but this, of course, only makes things easy 
with regard to the car, and does not economise at the 
generating station, and the latter cannot be effected 
except by the adoption of some mechanical means, such 
as variable power gearing with each locomotive or tram- 
car. Mr. Kilgour'’s treatment of his subjects will com- 
mend itself to all who are interested in them. 

The second part of the book is descriptive of a large 
number of the systems of conduits, connections, and 
methods of laying, and deals with what we may call the 
practice of distribution as adopted in England and else- 
where. The book is one which we can recommend to 
our readers, whose attention, however, we must draw to 
the errata at the end of the book, which should be used 
for correcting in the different pages referred to before 
making use of the formule therein given. To the 
publishers we would advise the conversion of what is 
called the index into what might be more properly under- 
stood as one. 


The Mechanic’s Workshop Handy Book : a Practical Manual 
on Mechanical Manipulation, embracing information on 
Various Handicraft Processes, with Useful Notes and 


Miscellaneous Memoranda. By Pavui N. Hastver. 
Second Edition. London: Crosby Lockwood and Son. 
1893. 


Tuts is one of those handbooks forming a series chiefly 
useful to amateurs, and to some extent to apprentices. It 
contains many useful hints with regard to the treatment 
of metals on the small scale, and the finish of articles 
such as would be made in small workshops by amateurs, 
and perhaps model makers. 
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NEW CASK-MAKING MACHINE. 


On Friday last, the 13th, a number of engineers and others 
interested in the petroleum industry assembled at the Stanley 
Works of Messrs. A. Ransome and Co. to view a complete 
plant for making petroleum barrels to the extent of 5000 or 
6000 a week, without the intervention of hand labour except 
for feeding the machine tools, and for selecting the staves as 
to number and size when setting up the barrels. 

To those who hold that our country should produce rather 
than buy whenever possible, this plant is of interest, as it is 
to be erected in Europe for supplying the trade with barrels 
in place of those hitherto made in the United States. Until 
the bulk oil trade with America grew to its present propor- 
tions, all the oil imported arrived in barrels, which fact threw 
an enormous quantity of empty barrels upon the market. 
These were obtainable at a very low price, and were largely 
used at the European petroleum centres, and also as packages 
for various home manufactures. The transport of petroleum 
in bulk has, however, practically stopped the import of petro- 
leum casks, and consequently these have reached a high 
price. This has led Messrs. Ransome to perfect their barrel- 
making machinery, and to produce new tools in connection 
with it,so as to reduce the cost of cask making in this country. 

The plant consists of stave jointing machines, stave back- 
ing and hollowing machines, setting-up machines, hydraulic 
pumps and accumulator, hydraulic trussing machines, firing 
cones, chimney, crozing and howelling machines, hydraulic 
hoop driving machines, head jointing and dowelling machine, 
head planing machine, head rounding machine, hoop 
penne and shearing machine, hoop splaying machines, 

100p riveting machines, and bung-hole boring machine. 
Casks made by this machinery are suitable for containing all 
liquids hitherto placed in hand-made barrels, and when used 
for wine, beer, spirits, liqueurs, vinegar, tallow, paint, soap, 
margarine, &c., they require nosubsequent treatment. When 
used for petroleum, they are treated to an internal dressing 
of size made from glue, which is put into the casks through 
the bung-hole in regulated quantities, and the cask is then 
rolled about and shifted end for end until the whole of the 
interior is coated with a layer of size, which also penetrates 
the pores of the wood and renders it entirely impervious to 
the searching influences of petroleum. 

The stave jointing machine first spoken of shapes the 
staves on their edges, their first shape when coming from the 
saw being parallelograms. It is of course necessary that 
they should be tapered at each end, and that their edges 
should be cut at an angle to the surface such that when they 
are fixed up in the barrel-forming machine the edges shall 
become radial to the centre of the barrel. They are placed 
some eight or ten together in the machine, and are passed 
over revolving cutters, whose depth of cut is regulated by a 
guide which is made to the shape of the depth or belly of the 
stave. They are there passed through backing and hollowing 
machines, which round the external surface to the same 
sweep as that of the curve of the barrel, at the same time 
hollowing the interior in such a way as to enable them the 
more easily to bend to the proper shape. The staves, having 
been thus treated, are passed to a setting-up apparatus, which 
consists of a cast iron base with a raised disc in the centre, 
against which the ends of the staves abut. This cast iron 
disc has projecting from it three lugs carrying pins, which in 
their turn support three struts, whose object is to carry a 
strong turned wrought iron hoop, within which and another 
hoop placed on the cast iron disc the staves are temporarily 
set up. The la” setting up the cask selects the last stave of 
such a width as to require to be driven into its place with a 
hammer, which wedges the staves tightly together, and holds 
them in form in the setting-up hoops whilst placed over the 
firing cone, which consists of a sheet steel inverted cone fixed 
on the top of a cast iron base, provided with a perforated disc 
and a damper to regulate the draught. The cask, or the staves 
which are to form the casks thus grouped, are placed over the 
cone and the heat from a fire of shavings or other waste wood 
from the machines made inside; the cone renders the wood in 
a condition to more easily take the required shape. The cask 
being brought from the cone, is placed on the trussing 
machine, which consists of a hydraulic platform which can 
be made to rise and to drive the staves upwards into a hinged 
cone, grooved internally, the grooves containing three strong 
turned hoops. As soon as the staves have been driven to the 
extreme height, the cone is opened and the cask is seen 
within, now held by the turned hoops, two of which were 
fixed in the setting-up apparatus, and the remaining three in 
the trussing machine. The staves have now assumed the 
form of a barrel without top or bottom, and held together by 
the massive temporary hoops. The next process is that of 
chiming, crozing, and howelling, which consists of cutting off 
the ends of the stave perfectly true, giving them the proper 
bevel, and of making a saw-cut in each end of the barrel to 
hold the bevel edge of the head. The truss hoops having been 
knocked off and the heads inserted, the barrel is next taken to 
the permanent hoop-driving machine, which like the trussing 
machine consists of a hydraulic platform; but instead of the 
cone there is a strong casting overhead with a crown wheel 
somewhat similar to the crown wheel escapement used in old 
forms of clocks. Each of the teeth of this wheel, which is 
actuated by a lever, raises or depresses ten weighted levers 
which reach downwards and are fitted at their lower ends 
with a chisel surface some 3in. in length, which bears upon 
the upper edge of the hoop. The barrel having been placed 
on the machine and the permanent hoops put approximately 
in position, the crown wheel is rotated about 4th of a turn, 
thus letting the levers fall inwards. The surfaces are all 
put to bear firmly on the hoop, and the water is turned on to 
the’ hydraulic plunger beneath, thus raising the barrel and 
driving the hoops firmly into their places without a sound. 
This process is repeated until all the hoops have been driven, 
when the barrel is complete and water-tight. 

An excellent feature in this machine consists in the intro- 
duction of a weighted relief valve, by which, as soon as the 
hoop has been driven sufficiently tight, the discharge opens 
automatically, and the upward movement of the cask is 
instantly suspended. The amount of pressure communicated 
to the hoop is readily varied by shifting the position of the 
weight on its lever, and thus while each hoop is driven very 
firmly in its place, the breaking of the hoops by over-driving 
is avoided. Comparing this process with hand coopering, it 
reminds one of the substitution of hydraulic for hand rivet- 
ing in the comparative silence in which the work is done, 
and the great rapidity and accuracy of theresult. The plant 
described will produce casks at a rate cheaper than that at 
which they can be imported, and consequently the. demand 
always existing for well-made casks will be easily supplied, 
and the trade kept in the country. 
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A BIT OF TRACTION ENGINE HISTORY. moved before the defect can be remedied. Requiring ! 
the services of several men, the damaged vehicle has to be 
shunted and unloaded, then the goods transhipped to another 
wagon in order to reach their destination, and the damaged 
vehicle conveyed to the workshops for repairs. The improved 
axle-guard is provided with slots just below the sole, which, in 
case of fracture, allow its being taken out and replaced, with- 
out either raising or unloading the vehicle, unfixinz the 
springs or axle-box, or removing the wheels. 

To remove the axle-guard a man only requires a screw key, 


THE engraving above has been reduced from an original sketch 
made by Mr. P. Edwards, of Grantham, in 1869. It will be seen | 
that it practically shows the modern type of traction engine. So 
far as we are aware no traction engine up to that date had 
been made with the three shafts arranged as shown in this 
sketch, namely, with a crank shaft on the top of the boiler at 
the fire-box end, and a counter-shaft at the back of the fire- 
box, and the axle at the back of the fire-box. The first 
patent, involving the use of three shafts, was taken out by 
Aveling in 1870. This has, of course, nothing to do with the 
originality of Mr. Aveling’s invention, for Mr. Edwards was 
at that time a member of the firm of Ford and Edwards, and 
does not appear to have made his ideas public in any way. 
It would be interesting to know if anyone had made or 
designed an engine on these general lines previously. 








GLEDHILL’S PATENT AXLE-BOX. 





Tus axle-box has a loose grease drawer, which can be 
instantly withdrawn for filling and examining, and is of such 
length that the lubricant is distributed the full length of 
journal; also an independent bottom with a dirt protector for 
closing the under part of the box, which can be instantly 
removed for giving access to journal for examination and 
removal of waste lubricant, without raising the vehicle or 
removing it from atrain. Fig. 1 is side elevation; Fig. 2 is 
a seetional elevation ; Fig. 3 is an end view front. The letters 
refer to the same parts in all views. a is body of the axle-box; 
6 is a horizontal inclined partition therein arranged on its 
underside to receive bearing c. Above the partition bd is | 
inserted the loose grease drawer d, secured therein by the 
fastener e, which requires to be raised previous to being with- 
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drift to diive the bolts‘out, and a hammer; then the axle- 
guard falls in the recesses or slots, becomes clear of the axle- 
box, then it can be turned over to the right or the left as the 
ease may be, as shown in Fig. 5. To remove a broken axle- 





at one corner to relieve the springs; then the axle-box is 
raised to the slots in the axle-guard, which allows the axle-box 
to be withdrawn and replaced as shown. 

| The axle-box and the guard are the invention of Mr. W. G. 
Gledhill, of Albemarle-terrace, York. 


FIG. 5—GLEDHILL’S AXLE GUARD 


drawn ; f is a protection’ or stop to prevent the drawer from 
being pulled or accidentally sliding out of its recess without 
first raising the front of it; c',c*, c? are holes through the 
bottom of the drawer d, partition b, and bearing c, for supply- 
ing grease to the journal; g is the separate part for closing 
the underside of the axle-box; h h are the slides or runners 
for carrying the axle-box bottom g; i is a sliding bolt or bar 
for securing the axle-box bottom g in its position; 7 is the 
internal groove in which is inserted the packing & and spring | Glasgow, including the rebuilding of part of the present 
1 which presses the packing close to journal. In order that | bridge about a mile higher up the river. The lowest of these 
the axle-box bottom may not come in contact with the end | tenders amounted to £242,275, which was about £60,000 
collar of the journal when removing with its internal projec- | above the expenditure contemplated by the Corporation. 
tion and packing, it is so arranged that on drawing g a short The proposed new bridge was authorised by Parliament in 
distance, the whole drops clear of the guides, for examining | 1892. The deposited plans showed a bridge of five spans— 
the journal, as shown at g, Fig. 4; and when replaced in its | see Tar ENGINEER of December 4th, 1891—but as the piers 
normal position, it is secured by the fastener i. | would have interfered very seriously with the navigation of 

Under the present system the breakage of an axle-guard | the river, tae Clyde Trustees intimated their opposition to 
and axle-box is a very frequent occurrence, which causes a | the five-span bridge, and ultimately by arrangement it was 
great deal of inconvenience, and much cost of demurrage ; | agreed to build the new bridge in four spans—two side spans 
also danger to those engaged in repairing the damage. The | of 88ft. each, and two central spans of 92ft. Gin. each, the 
vehicle has to be raised with a lifting-jack, and the | side and central spans to have a headway above high water 
wheels, springs, axle-box, and axle-guard have to be re- | of 15ft, Sin, and 18ft, respectively. The tenders having 








GLASGOW BRIDGE. 








box, or renewing bearings, the vehicle must be raised a little | 


In our issue of August 11th we gave a list of the tenders | 
received for the erection of a new bridge across the Clyde at | 


exceeded the engineer's estimate by such a large sum, the 
members of the committee have been much exercised to find 
a way out of the difficulty. The first idea which occurred to 
them was to reduce the width from 100ft. to 80ft. within the 
parapets, and by this means the lowest tender was reduced 
to £202,538. 

Meantime a print of the whole of the reports and minutes 
of meetings in connection with Glasgow Bridge during the 
last thirteen years was circulated for the information of the 
members, and on the 16th inst. a special meeting of the 















REMOVED 


SIDE ELEVATION 


Glasgow Police}Commissioners was held to discuss! several 
motions bearing on the subject. The generall feeling seemed 
| to be that two engineers of eminence should be askea to 
examine and report upon the state of the present bridge — 
which is considered Telford’s masterpiece—and to advise 
| generally on the whole question. One of the Commissioners, 
| a contractor of large experience, advocated at a special 
| meeting the re-building of Telford’s bridge in seven spans as 
| at present, but with cylindrical foundations carried down to 
| the rock, which is about 85ft. below high-water level. He 
estimates that there will be a very large saving by adopting 
| his plan, but in view of the extraordinary difference between 
| former estimates and the tenders received, the Corporation 
| will be well advised in calling to their assistance a commis- 
| sion of experts to examine the present bridge, to sift the 
| various proposals, and especially to verify the estimates. It 
is manifestly impossible for such a body as the Police Com- 
missioners to form a trustworthy opinion unless they are guided 
by experts of acknowledged ability, wholly unbiassed_ by 
professional or commercial connection with the re-building 
of the bridge. The various motions have been remitted to 
the Statute Labour Committee, and the result of their 
further deliberations will be awaited with much _ public 
interest in Glasgow. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: George A. Hag- 
garty and Henry C. St. C. Baldwin, to the Howe, to date October 
3lst. Probationary assistant-engineers: Sydney M. G. Bryer and 
Frank Guyer, to the Howe, to date October 31st. Engineers 





Harry T, Garwood, to the Audacious, to date October 13th; 
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PROPOSED TORPEDO SHIP, TURTLE. 


Ix our impression for October 6th we suggested the con- 
struction of a torpedo ship pure and simple. In another 
page we have referred again to this subject. 

Working on the suggestion, two artists—Mr. Jane and Mr. 
R. Quiller Lane—have sent us two sketches, which we give a 
place in our pages. The first is a spirited drawing of H.M.S. 
Turtle going into action. She is supposed to be attacking | 
line-of-battle ships which, being far slower and less agile 
than the Turtle, are unable to avoid her. They are supposed 
to be firing with cordite or other smokeless powder. The | 
above-water torpedo tubes, seen projecting from ports in the 
side of the Turtle, must not be mistaken for guns, of which 
she carries none but the small weapons shown, intended for 
use against torpedo boats. ‘aaa 3 

The sectional views above have no special reference to Mr. 
Jane’s drawing. They serve, as we have said, to consolidate 
ideas, and in so far will, we think, be found interesting, as a 
point of departure, so to speak. 





PILE’S PERMANENT WAY LOCK-NUT. 








THE nut which we illustrate is not Wiles’, and it serves to 
show how an apparently trifling change in a detail can 
alter the whole essentials of an invention. In Wiles’ nut the 
saw cut was near the top, and the locking was effected by 
beating down the thin upper portion with « hammer. 

The lock-nut we illustrate is an invention of Mr. Pile, of 
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PILE’'S LOCK NUT 


Maughan-street, Newcastle. The saw cut in it is near the 
bottom, and a glance at Fig. 1 will show that the bottom of | 
the nut is not level. By screwing up, the thick top has power | 
enough to spring and bend the thin bottom portion. Fig. 2 
shows the nut screwed home. H 
We understand that an extended trial of Mr. Piles’ nut | 
has proved that it really is locked, and will hold fish-plates 
as they ought to be held. } 
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FELT’S AUTOMATIC LUBRICATOR. | 








THE eagravings below illustrate a new form of lubricator | 
for semi-solid lubricants or lubricating compounds. aod | 
object cf the design is to keep up as uniform a pressure as 


possible on the lubricant, so as to maintain a regular and 
continuous supply on the part to be lubricated. The lubri- 
cator consists of a receiving cup for the compound, closed at 
the top by a cover and bridge-piece, through which the 
spindle or piston stem passes. The sides, or cylindrical 
portion of the cup, is formed, preferably, of a glass tube, 
instead of being entirely of metal, so that the displacement 
of the lubricant and position of the piston can at all times 
be seen. The ends of the glass tube are held in position 
between the metal bottom of the lubricator, which is provided 
with means of attachment to the bearing and an outlet for 
the iebricant, and a top ring ; the tube being enclosed in and 
protected from injury by a metal cage connecting the ring 
and the bottom. The piston is a cupped disc of flexible 








FELT’S AUTOMATiC LUBRICATOR 


material, the sides of which are of truncated conical form, 
and their edges alone bear against the sides of the glass 
cylinder ; the central flat part of the disc being clamped to a 
central boss, and the sides being perfectly free to adapt them- 
selves to the inequalities of the glass cylinder. _The piston stem 
is guided in a bridge-piece on the cover, and a spring is applied 
to press directly upon a shoulder on the piston stem, and a 
screw adjustment is provided for maintaining the pressure of 
the spring as the piston descends. The central boss of the 
piston is threaded to receive the threaded part of the piston 
stem, by turning which the spring is compressed, the piston 
being prevented from turning by frictional contact with the 


| sides of the glass cylinder. 


The spring, with adjusting screw, insures an uniform pres- 
sure on the lubricant, irrespective of the quantity of lubricant 
in the cup. The adjusting screw or spindle serves as a means 
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of moving the piston up or down in the cup as required, more 
particularly of compressing and holding compressed the spring 
when the cup is filled with lubricant, and of adjusting the piston 
and recompressing the spring as the lubricant is consumed. 
The recoil of the spring gives continuous pressure of the 
piston on the lubricant, until the regulating wheel reaches 
the top of the bridge-piece. The regulating wheel is again 
turned in the direction that forces the piston down on the 
lubricant, until the spring is compressed to the required 
tension. The distance of the regulating wheel above the 
bridge-piece indicates the compression of the spring, and 
consequent pressure of the piston upon the lubricant. The 
gradual return of the spindle, caused by the recoil of the 
spring, indicates the rapidity with which the lubricant is 
being fed out ofthe cup. These lubricators are now at work 
on more than thirty steamships trading to all parts of the 
world, including large passenger ships to India. They are 
the invention of Mr. W. O. Felt, and are made by Messrs. 
Felt and Co., Southampton-street, London. 








SociETy OF ENGINEERS.— On the 11th inst. a visit was paid by the 
Society of Engineers to the Tottenham and Forest Gate Railway. 
This important link in the suburban railway system of the metro- 
poo and equally important connection between the port of 
vondon and the Midlands, is now in course of construction. The 
line starts by a junction with the Tottenham and Hampstead Ruil- 
way at the South Tottenham Station, and passes between the great 
reservoirs of the East London Water Company, into Walthamstow. 
It passes then successively through Leyton, Wanstead, West Ham, 
and East Ham, finally making a junction with the Tilbury line at 
Forest Gate, near Romford-road. At each of the above points the 
line passes through a populous district, which necessitates the demo- 
lition of no fewer than 343 houses. A considerable proportion of 
these being artisans’ dwellings, the company has had to build 
seventy new houses under the clauses of the Act of Parliament pro- 
vided for the re-housing of the working classes. The Local Govern- 
ment Board requiring that in any circumstances railway companies 
taking more than ten houses occupied by the working classes in any 

| one parish shall provide houses for those whom they have to turn 
out, the Tottenham and Forest Gate Company have had to incur 
a considerable expenditure. This expense has been to some 
extent unnecessary, as the ejected ones in many cases betook them- 
selves to houses already existing in the neighbourhood, whilst the , 
new buildings are in some cases occupied by tenants other than for 
whose relief they were erected. Besides the poorer class of houses, 
the railway company has had to acquire others of greater preten- 
sions, for the line passes through the grounds of no fewer than five 
old Essex mansions. Four of these were formerly occupied by 
wealthy City merchants, while the fifth is of historical interest, being 
the Royal Lodge at Leytonstone, where King Charles II. used to 
stay when hunting in Epping Forest. The railway intersects a 
considerable number of roads and streets, and in its comparatively 
short length of a little over six miles there are no fewer than 
seventy-two steel bridges, absorbing about 4000 tons of Siemens- 
Martin steel. Of these bridges fifteen are over and fifty-seven 
under bridges of various spans and types, no two being alike, while 
most of them are skew bridges, in one of which the rear end of the 
girder on one side is about on a line with the forward end of the 
girder on the other side. The line for about half of its length is 
carried on embankment and in cutting, but three miles of it, or a 
length equal to that of the Greenwich Railway, consists of a 
bee, na of brickwork arches each of 30ft. span. The gradients 
throughout are easy, and the curves good. ‘The contract amount 
is £264,422, exclusive of station buildings. Nearly 1000 hands are 
ages on the works. The engineer of the railway is Mr. Arthur 
C. Pain, M. Inst.C.E., of Westminster, the resident engineer being 
| Mr. Arthur Nunn. The contractors are Messrs. Lucas and Aird, 
| whose agent on the works is Mr. Henry Turner. 
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THE LAVAL STEAM TURBINE. 





OnE of the most notable of recent advances in the construc 
tion of engines for the economical use of steam as a motive 
power is the successful working of the steam turbine. The 
Parson's steam turbine is well known in this country, and 
tested by the indications of electrical output of dynamos made 
for the purpose, this steam turbine has reached under favour- 
able circumstances the efficiency of what may be called good 
steam engines of the ordinary forms. Very similar results 
have recently been obtained by the steam turbine invented 





and developed by Dr. Gustav de Laval, of Stockholm, who, 
after a long and costly series of experiments, has produced an 
exs2edingly simple steam turbine or motor. Several cf these 
have been at work without hitch throughout the whole period 
of the Chicago Exhibition, and we now give illustrations and 
some results of systematic trials of a 50-horse motor of this 
kind. One of the great advantages which the steam turbine 
has over the ordinary reciproeating steam engine is the fact 
that the usual frigorific influences inimical to the economical 
working of the latter are absent from the turbine, because the 
heat represented by the possible work of expansion of steam | 
at a high pressure is utilised as kinetic energy in the steam | 
employed always at the same temperature in the turbine. 

If steam of a certain pressure (p,), be enclosed in a 
cylinder, and allowed to expand to the pressure of the sur- 
rounding atmosphere (p,), work is performed, resulting in a 
certain loss of energy in the steam. This work consists 
partly in the moving ofthe piston and partly in the displacement 
of the atmosphere on the other side of the piston. Ifthe | 
steam is not confined by a piston, it rushes out of the | 
cylinder with a certain velocity, mingling with the surround- | 
ing atmosphere. Here work has also been performed, but on | 
what? As in the previous case, a part of the work has been 
consumed in displacing the atmosphere, while the remaining 
part has communicated to the steam, and some commingled 
particles of air, a certain momentum at the point of dis- 
charge. The latter part of the work, Dr. Laval points out, 
is exactly equivalent to the work which in the first case was 
performed by the steam in moving the piston. In both cases 
the steam has suffered the same loss of statical energy, its 
pressure having been reduced from p, to p,; in addition to 
which a part of the steam has been condensed into water. 
The momentum which the steam has thus acquired can be 
converted into useful work by means of the steam turbine in 
exactly the same manner as a water turbine utilises the 
momentum of water discharged under pressure. 

De Laval’s steam turbine is in principle exactly similar to 
the well-known axial jet turbine for water, being so arranged 
that the steam has acquired the same pressure as the 
surrounding atmosphere before reaching the turbine wheel, 
thus converting its entire capacity for work into momentum. 
The steam then passes between the blades of the turbine at 
a constant relative velocity and in a clear jet, without any 
disposition to further change its pressure or specific gravity. 
The consequence is that the movement of the steam in the 
turbine is according to the same laws as for water, and the 
blades of the turbine can therefore be constructed in the 
same manner as if designed for water. 

An illustration of De Laval’s steam turbine is shown in 
Fig. 1, for which and the other engravings 
herewith we are indebted to Dr. De Laval, 
whose description of the turbine we may 
follow. The nozzle is directed against the 
plane of the turbine at quite a small angle 
and tangentially against the circumference 
of the medium periphery of the blades. The 
angle of the blades is the same at the side of 
admission and discharge. The width of the 
blade C is constant along the entire thick- 





Fig. 1 
ness of the turbine, as shown in the sectional view. 

As has already been mentioned, the steam has expanded 

to the pressure of the surroundings before arriving to the 





blades. This expansion takes place in the nozzles, and is 
caused simply by making its sides diverging. As the steam 
passes through this channel its specific volume is increased | 
in a greater proportion than the cross-section of the channel, | 
and for this cause its velocity is increased, and also its | 
momentum, till the end of the expansion at the last sectional | 
area S of the nozzle. The greater the expansion in the nozzle, | 
the greater its velocity at S. A pressure of 75 lb. and expan- | 
sion to an absolute pressure of one atmosphere give a final | 
velocity of about 800m. (= 2625ft.) per second. Ifthe expan- | 
sion is continued to an absolute pressure of 0:1 atmosphere, | 
the resulting velocity is about 1100m. (= 4600ft.) The | 
momentum being expressed by the formula L = 4 mr’, it is | 
evident that although the density of the steam is small, the 
quantity L will be considerable at the enormous velocities 
which are obtained. 

The smallest sectional area determines the quantity of 
steam discharged, and the proportion between the areas at | 
each end of the nozzle determines the extent of the expansion 
and the final velocity of discharge. If the last sectional area 
is too small the steam does not expand fully in the nozzle or 
obtain its maximum velocity. In this case the steam has a 
higher pressure at the point of discharge than the surround- 
ings, and the jet will spread out. On the other hand, if the 
proportion between the sectional areas is gauged so that the 
expansion is complete, the steam will be discharged in a 
collected jet and continue for quite a distance from the 
nozzle without being broken up. To a lower pressure than 
the surroundings, the steam cannot be made to expand. If, 
therefore, the last sectional area is too large, the steam will 
be discharged at a reduced velocity. This, of course, results 
in a loss of momentum and energy in the steam, and should 
therefore be carefully guarded against. From what has been 
said, it is evident that all necessity of tight joints against 
steam pressure ceases at the end of the nozzle. In this 
consists one of the advantages of De Laval’s steam turbine 
above all other constructions where steam is admitted to the 
turbine under pressure, and consequently leaks out to all 
sides instead of passing through the turbine wheel. The live 
steam does not come in contact with any of the working 
parts of the turbine, and the machine therefore works equally 
well with superheated as with saturated steam. Here is also 
an opportunity for economising heat, which is impossible in 
ordinary steam engines on account of the sensitive- 
ness of the packing boxes to heat. Expansion is carried 
further in this steam turbine than in ordinary steam engines. 
This is on account of the steam expanding completely 
during its work to the pressure of the surroundings. 

Figs. 2 and 3 show a 5-horse power—effective—steam 
turbine in horizontal and length section. Steam is admitted 
through inlet pipe on top of the turbine box, where the 
governor valve is placed. Entering the turbine box, it is 
conducted through the steam channel to the two nozzles 





through which it reaches the turbine. It then passes between 
the blades of the turbine wheel and through holes in a sepa- 
rating plate to the discharge opening at the back of the 
turbine box, and from there through an exhaust pipe out 
into the open air. 

For obtaining the greatest possible effect, it is known from 
the water turbines that the admission to the blades must be 
free from shock and the velocity of discharge as low as pos- 
sible. These conditions would require in the steam turbine 





THE LAVAL STEAM TURBINE MOTOR AND GEARING BOX 


an enormous velocity of periphery—as high as 400 n. to 
500m.—-1300ft. to 1650ft.—per second. The tension of the 
material of the turbine caused by the centrifugal power, 
nevertheless, puts a limit to the use of very high velocities. 
In the 5-horse power turbine shown in the illustration, the 
velocity of periphery is 175m.—574ft.—per second, and the 
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Fig. 5—Steam Turbine with Countershaft and Fly Wheel 


number of revolutions 30,000 per minute. To make certain 
of the steam jet not striking the back of the preceding blade, 
a small angle of impact is allowed on the front of the blade, 
but steam, being a perfectly elastic material, no noticeable 
loss of effect need be apprehended from this source. On 
account of the too low velocity of periphery, the velocity of 
the discharge steam is rather high, and is used to create a 
vacuum in the turbine box, this being accomplished by giving 





Fig. 4—Shaft with Turbine Wheel and Driving Pinion 


to the holes in the separating plate a form suitable for ejector 
action. By means of this vacuum the friction resistance of | 
the air to the turbine is reduced, and a greater degree of 
expansion made possible in the nozzles. 

The turbine is manufactured from the best quality of steel, 
the blades are cut in one piece with the body of the turbine 
by means of a milling machine. A steel ring is then shrunk 
on outside of the blades. This ring prevents the steam from 
passing over the ends of the blades, and removes the tendency 
of the turbine to act as a fan, thereby preventing the) 
resistance which would be due to such action. 

A characteristic feature of the modern steam turbine is its 
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great speed. Very great difficulties have confronted Dy 
De Laval in overcoming the difficulties resulting from this. 
However carefully the turbine may be manufactured, it js 
impossible on account of unevenness of the material to get its 
centre of gravity to correspond exactly to its geomctrica] 
axle of revolution ; and however small this difference may be 
it becomes very noticeable at such high velocities. De Laval 
has nevertheless succeeded in solving the problem by provid. 
ing the turbine with a flexible shaft—Fig. 4. This yielding 

shaft allows the turbine at the high rate of 
speed to adjust itself and revolve around 
its true centre of gravity, the cent-e line 
of the shaft meanwhile describing a surface 
of revolution. If the shaft were stiff, the 
vibratiors «f the turlin» wheel would be 
communicated to the bearings, which would 
then run warm and cut. The purpose of 
allowing an adju:tm nt of the wheel can 
also be acccmplished by making the journals 
yielding ; Lut this arranger ent requires comn- 
plicated and expensive details of construc. 
tion. The bearirg at t’e free end of the 
flexible shaft is provided with a ball fasten. 
ing in order to allow it to adjust itself to 
the shaft. Moreovir, all the journals are 
provided with lubricating grooves and anti- 
friction metal, thus | eing specially adapted 
for effective lubrication. The speed of the 
turbine is reduced in the De Laval turbine to 
to that of whatever is driven by very fine 
gearing. 

In the gearing box the speed is reduced 
from 30,000 revoluticns to 3000, by means 
of a pinion on the turbine shafts, which sets 
in motion a cog wheel of ten times its own 
diameter. These gearings are provided 
with spiral cogs, carefully cut and placed at 
an angle of about 45deg. On account of the 
high velocity, all tensions caused by the 
transmission of power are very slight. Con. 
sequently the cogs can be quite small, which 
is one of the conditions for even running of 
the gearing. The shaft of the larger cog 
wheel, running at a speed of 3000 revolu- 
tions, is provided at its outer end witha 
pulley for the further transmission of the 
power. The small pulley on end of shaft is 
intended for be’t to tachometer. 

The belting from the turbine to a line shaft is shown in 
Fig. 5. The belt which, on account of its high speed—25m., 
or 82ft. per second—must be light and seamless, is of hemp 
and woven endless. The belt stretcher D gives it sufficient 
tension to transmit the power to a fly-wheel on the line 





Horizontal Section 








Fig. 3—Vertical Section 


shaft. The purpose of the fly-wheel is to equalise the varia- 
tions of resistance in the line shaft, thus aiding the function 
of the governor. . 

The governor is attached to the inner end of the shaft of 
the larger cog wheel, and is of new and original construction, 
Fig. 6. The frame is provided with a slightly conical pin, by 
means of which the governor is held in a corresponding hole 
in the shaft. The segment weights or wings are movable on 





Fig. 6-Governor 


edges and thus with the least possible friction. When the gover- 
nor revolves the weights diverge, their inner ends push a pil! 
forward, this pin in turn causing the cut-off of the ve’ / 
spiral spring is enclosed in the governor and kee} the 
weights in a state of equilibrium at a speed of 3000 revolu- 
tions. It consequently corresponds to the weight of the 
collar on pendulum governors. The spring is set at a pressure 
of about 20 kilos.—44]b. At an increase of speed of 1 per 
cent. above 3000 revolutions the strength of the governor 1s 


equal to 2 per cent. of the total tension of the spring, or— 
q = 002 x 20 = 0-4 kilos. (= 0°88 1b.), provided that the 


wings remain in their original position. The governor 1s 
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enclosed in a metal box to protect it from dust. By means 
of a lever the movement of the overnor pin is transmitted 
to the governor valve. Oil for lubrication is furnished from 
the two oil cups shown in Figs. 2 and 3. In the lower part 
of the gearing box, waste oil from the four bushings collects, 
as also oil from the cog wheels. It is drawn off by means of 
a small cock. , F 

The practical advantages which characterise the steam 
turbine as against the oscillating engine are :—Simplicity of 
construction, very small passive resistance, small space, small 
weight, and a very regular speed. This last property is a 
consequence of the continuous admission of steam to the 
turbine wheel, and the equalising effect of the rapidly revolv- 
ing parts of the engine. Furthermore the governor is here 
in readiness for instant effect on a variation of the load, 
and does not, as is the case with piston engines, have 
to wait until the slide valve admits steam to the cylinder 
nxt time. 

One of De Laval’s turbine dynamos of 10-horse power isshown 
inFig.7. In the 30-H.P. the shaft of the turbine is geared to two 
cog wheels. The dynamo has two armatures, the 
shafts of which are directly coupled to the shafts 
of the two cog wheels of the turbine. Magnets 
are common to both armatures. The pressure on 
the journals is here counterbalanced electrically. 
This is accomplished by the winding of the induc- 
tors, this being done so that each produces one- 
half of the total energy passing through the main 
conduit—amounting to 19°8 kilowatts. The pres- 
sure on the cogs on each side of the driver is there- 
fore the same, but on one side is directed up and on 
the other down. The shaft of the turbine is thus 
exposed only to torsional tension, and the pres- 
sure on the journals is thus reduced to a minimum, 
corresponding to the weight of the driver with its 
shaft. The wires of the two inductors can be 
coupled at will in series or parallel. The dy- 
namo differs in no essential manner from the well- 
known Manchester type, with the exception of its 
speed of 2000 revolutions per minute. On this ac- 
count some safety arrangements have been made 
with regard to the strength of the inductors (or 
.rmatures) and collectors. 

The turbine box contains eight nozzles, of which 
four can be opened or closed by means of inde- 
pendent valves, according to the power required. 
The more exact regulation is effected by the governor. 
The turbine therefore can be made to work at the same 
pressure and degree of expansion, even if the effect is 
varied as 2: 1. The nozzles are easily accessible for re- 
moval and exchange, if required. The journals and gearing 
are lubricated from the oil cups on top of the gearing box. 
The governor valve has double seats, and is balanced by both 
seats being of equal diameters. Above the valve is a sieve of 
wire cloth, which prevents the steam from carrying dirt from 
the pipe into the governor valve. The governor itself is of 
the same construction as the one shown in Fig. 6, but some- 
what longer. Its power is 2:2 kilos. (4-85 lb.) at an increase 
of speed of 1 per cent. above the normal speed. This 
machine is intended to work with condensation. A vacuum 
is obtained by means of any ordinary condenser. The nozzles 
are strongly divergent toward the opening, and the entire 
turbine box made perfectly tight. The economy of the 
De Laval steam turbine is proved by numerous tests, of 
which one lately made by the engineering experts, with 
a 50-horse power turbine dynamo, showed that an effect of 
63:7-horse power was obtained with a consumption of steam 
of 8°95 kilos. 19°73 lb., and a consumption of coal of 
1-21 kilos. = 2°67 lb. per hour and horse-power. These 





Fig. 11—Nozzle 


Fig. 10-Turbine Wheel 


results we take from a report by J. E. Cederblom, Professor 
of the Polytechnical College; Gust. Uhr, Inspector of the 
Board of Trade; Erik Andersson, assistant at the Polytech- 
nical College. Steam turbines of any required size are built 
on the same model, but of larger dimensions, and have 
proved to work with an economy of steam equal to that of 
triple-expansion engines of corresponding size. 

The calculations of the efticiency of the steam turbine are 
based on the knowledge of the discharge of the steam through 
nozzles, and the conditions governing the passage of the 
steam through the turbine wheel. If the velocity of dis- 
charge of the steam is known, the changes of velocity which 
take place in the turbine wheel are calculated in a similar 
way as for the water turbines. If the velocity of admission is 
represented by w, and the angle of inclination of the nozzle 
by a, then the most favourable velocity of periphery of the 
W X COS. a 

3 , the angle of the blade being the 


same on both sides. The above condition being complied 
with, the absolute velocity of discharge of the steam is 
C,= Ww x sin. a. 

The velocities of the steam in the conical channel of the 
nozzle are calculated by means of Zeuner’s formula for 
adiabatic discharge. — 

If the pressure of the live steam is = p), then the pressure 
at the smallest section of the nozzle is py = 0:58 p). This 
formula is almost equally valid for dry and for saturated 
steam at all pressures which have been subjects of in- 
vestigations. As a consequence the velocity of the steam 
at the smallest sectional area is neatly constant—about 
$50 m. = 1476ft.—at almost any pressure of the live steam. 


turbine is v = 


The velocity at the last sectional area of the nozzle depends 
on the degree of expansion, or the difference between 
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(Zeuner’s Formula for Adiabatic Discharge.) 
the pressures at both ends of the nozzle. The proportion 
which should exist between the largest and the smallest sec- 
tional area of the nozzle in order to give a maximum velocity 
to the steam, is determined by means of the formula: 

Fntm F, wv. 
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where F,, = the smallest sectional area, F, = the last 
sectional area, w», = the velocity at the smallest section, 
w, = the velocity at the last section, vm» ‘= the specific 
volume of the steam at the smallest section, and vr, = the 





Fig. 7—10-Horse Power Steam Turbine and Dynamo 


specific volume of the steam at the last section. The formula 
expresses nothing else than that the same weights of steam 
pass through each of the sectional areas during the unit of 
time. The velocity of the steam at the last sectional area of 
the nozzle being known, the work per kg. of steam is deter- 
mined from the momentum in kgm., or— 


ue 
L= "3 


29 
The amount of loss of efficiency is obtained from the 
diagram of velocity. In order to determine the dimensions 
of the nozzle, the quantity of steam discharged through the 
smallest section per second must be known. This quantity, 
G, in kg. is obtained from the formula— 
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At the expansion which takes place in the nozzle the degree 
of moisture of the steam is increased toward the last end 
of the nozzle, as in the case of all adiabatic expansion. This 
circumstance must be taken in consideration at the use of 
Zeuner’s formula for the discharge. It is quite allowable, 
however, at the discharge of steam through a nozzle to ccn- 
sider the expansion as adiabatic, as the sides of the nozzle 
during the continued operation must assume very nearly the 
same temperature as the steam. Further the discharge is so 
swift that the quantity of steam discharged is very large in 
proportion to the small cooling surface of the expansion 
channel of the nozzle. It is self-evident that the hottest part 
of the nozzle should be well insulated. We shall not be sur- 
prised to find it possible to run such turbines economically at 
much lower speeds. 








THE DAIRY SHOW. 





Tue Dairy Show held under the auspices of the British 
Dairy Farmers’ Association, at the Agricultural Hall, last 
week, included, as usual, a modicum of new inventions and 
improvements resulting from the application of mechanical 
knowledge in the construction of dairy implements and 
utensils. The disc churn was to the front again, but ina 
a new and more practical form; the tinned iron disc has 
been replaced by a wooden one, the result being an exaggera- 
tion of the “drunken” motion and increased efficiency ; 
another improvement is the application of multiplying 
gear, which enables the disc to be revolved in the cream 
with great rapidity, and expedites considerably the separation 
of the butter. Moreover, a centrifugal dryer, for expelling 
water from the butter, consisting of a perforated cylinder, is 
supplied with this churn, and can be fitted to and rotated 
from the spindle of the churn. The large-size churns on this 
principle are, in addition, furnished with a frictional 
reversing gear, so that the operations can be speedily 
regulated. In trials made at the Show, one was struck with 
the simple character of the moving parts, the ease of work- 
ing, the facilities for inspecting the progress of the opera- 
tions, and the clean way in which the separation of the 
butter took place; and one could not help thinking that this 
must prove a very great improvement on the slow-moving 
paddle churns, as well as the more cumbersome methods 
involving the rotation of the churn and contents. This 
exhibit obtained the only silver medal awarded in this class. 
Messrs. T. Bradford and Co., of Holborn, have also adopted 
the multiplying gear, and revolve small paddles with great 
rapidity in the cream. They have not yet got beyond the ex- 
perimental stage, but nevertheless showed that they could 
separate and make good butter in a very short time. 

The most ingenious mechanical novelty shown was a butter- 
pat machine, by William Hucks and Co., of Camden Town, 
which is constructed to subdivide butter into pats of uniform 
size, and bearing some impression or pattern for identification 
orornament. Theoperations involved are: Anintermittentdis- 


| charge of a uniform weight of butter, printing the design from 


a mould, forming the pat, removing the pat from sphere of 
action, disposing of pat, and preparing the mould. The butter 
is first pressed intoan aluminium cylinder, the pressure being 
sufficient to press out any air which would, if left in the 





butter, interfere with the uniformity of the pats; the butter 
cylinder is provided with a cork piston, and is mounted in an 
upright position at the top of the machine, a notched rod or 
rack is adjusted to the top of the cylinder, and by means of a 
detent is held at rest or can be made to advance a notch at 
a time, pushing downward the cork piston a corresponding 
distance, and causing a disc of butter of a thickness corre- 
—_ to the distance between the notches to protrude from 
the bottom of the cylinders, thus delivering discs of uniform 
size. The printing is effected by an ordinary butter mould 
mounted on an arm, which is brought into position and 
thrust up to the protruding disc of butter. The severing 
of the impressed disc of butter is then effected by a stretched 
wire so mounted that it can advance and retire, whilst the 
removing of the pat is done by a rising and falling table, 
which reaches the bottom of the cylinder immediately after 
the wire has completed its work. The table descends and 
deposits the pat of butter on a tray consisting of three bars, 
in between which two other bars work and convey each 
pat a short distance forward, so that place is left for the 
deposition of the freshly made pat. The mould has in the 
meantime turned through an arc of half a circle and dipped 
into a receptacle containing salt and water, to prepare it for 
pressing the next disc. These operations are performed by a 
system of rods, levers, and links, actuated by an excentric which 
is worked by asingle-cranked handle, a revolution of the handle 
setting all the parts in systematicmovement; forexample, while 
the butter is being forced down the cylinder the wetted 
mould is rising up, the table for the finished pat has descended, 
the cutting wire is starting to advance, the finished pats 
on the tray are being moved forward, and when the wire has 
completed its work and starting to retire, the table is at the 
top of its rise, the mould at the bottom of its downward move- 
ment and in the water, and the pats on the tray have been 
deposited further along the tray, the whole forming a very 
pretty succession of movements. Moreover, each piece has 
been carefully adapted to the requirements of the material 
under treatment, and any part which comes in contact with 
the butter can be readily removed for cleaning and examina- 
tion. This was not in competition and so received no award. 

A point which has attracted some attention is the injury 
which milk churns receive in transport by rail. The chief 
source of danger appears to be the weakness of the bottom 
and bottom hoop ; the former gets knocked in, and the latter 
gets forced up the churn, and then ceases to give the necessary 
protection to the body of the churn, which becomes indented 
and more liable to further injury, besides being reduced in 
capacity. Moreover, in the method hitherto in vogue, the 
whole weight of the churn and milk has been carried by the 
solder attaching the body to the bottom ring. There were, 
therefore, no less than five different arrangements exhibited 
for overcoming these defects, and taking them in the 
order given in the catalogue, Higginbotham and Co., of 
Marylebone, provide a cast malleable iron ring, bevelled 
to form a shallow inverted cone above, and forming a bell 
bevel below ; a slightly curved bottom of ;; steel fits into the 
upper bevel, and the body into this bottom, the parts being 
then soldered together. C. G. Wallis, of Uttoxeter, makes the 
bottom of the churn and bottom hoop in one piece of 
malleable iron, with a projecting bead round the upper edge, 
over which the body of the churn is fitted and soldered. Freeth 
and Pocock, of Vauxhall, the makers of-the ‘ rainbow” 
milk churn, in which the bottom hoop is replaced by a 
tubular iron ring, having a slot at the top, in which both the 
body of the churn and the bottom are fixed and soldered, 
exhibited this time a new hoop, which cannot slip up the 
churn. W. Gillings, London, provides hischurns with an ar- 
rangement resembling the “‘ rainbow ” pattern; whilst W. Jor- 
dan and Son, London, furnish a ring of steel having a rounded 
bottom edge, and also a shoulder to prevent its slipping up. 
In all these devices the weight of the churn, loaded or empty, 
is borne by the basal ring, the solder only serving to make 
the churn sound. Moreover, a tendency is shown in all of 
them to make the bottoms of stouter material, and also to 
make them curved with convexity outwards, thus diminishing 
liability to indenture and damage. 

Various other devices for refrigerating, creaming, and 
butter-making, for packing and conveying dairy produce, 
which were exhibited at the Show, indicated that the aid of 
mechanical skill is continually in requisition for improving 
the construction of, and for designing new patterns for, dairy 
implements and utensils. 








PHOTOGRAPHING COLOURS IN THE CAMERA. 


On Wednesday week, Mr. Leon Warnerke, of Champion 
Hill, London, brought under the notice of the Congress of 
the Photographic Society at the Society of Arts an item not 
entered in the official programme. It related to the latest 
advances in real photography in natural colours. Two years 
ago we published in these pages the discoveries of Professor 
Lippmann, of Paris, in relation to the science of the subject; 
since then practical men have taken up the work at the point 
at which he left it, and brought it within measurable distance 
of practical or commercial use, at which stage the pioneers of 
science in any subject usually cease to feel interest in any 
advances. 

For some months past photographic circles in Paris, accord- 
ing to the French journals, have been delighted with the pro- 
gress which Messrs. Lumiére et Cie., of Lyons, have made 
with Professor Lippmann’s process, and Mr. Warnerke was 
lent by that firm of dry plate makers about half-a-dozen of 
their photographs for exhibition in London for but three days, 
as they are in demand all over Europe among the scientific 
societies. The photographs themselves are 3in. or 4in. 
square, in a gelatino-bromide film on glass, and faced with a 
slightly wedge-shaped piece of glass, to throw aside reflexions 
not required when the pictures are exhibited on the screen by 
reflected light by means of the lantern. On the screen on 
Wednesday night the subjects resembled water or oil 
paintings, the iridescence being then quenched; their 
pictorial beauty exceeded all expectation. They were 
magnified to about 18in. by 12in., and differed in nothing 
from coloured works of art, but in the fact that gold, which 
was represented in one of the pictures, came out ‘ with 
something like metallic brilliancy; and that in another 
picture of the laboratory of a chemist, a pictured vessel 
containing a solution of fluorescine, appeared almost 
fluorescent. The pictures were landscapes, portraits, and a 
photograph of a coloured print. 

The following are the main features of the process used by 
Messis. Auguste and Louis Lumiére for taking the photographs 
exhibited. They make a fine almost transparent emulsion 
of bromide of silver, consisting of—A, distilled water, 400 
grammes; gelatine, 20 grammes. B, distilled water, 25 
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grammes ; bromide of potassium, 23 grammes. C, distilled 
water, 25 grammes; nitrate of silver, three es. ToC 
half of Ais added, and the other half of Ato B. The two 
gelatinous solutions are then mixed by pouring that containing 
the silver into that containing the bromide. A colour sensi- 
tiser, such as cyanine, methyl violet, or erythrosine, is then 
added, but no proportions are stated. The emulsion is then 
filtered, and the plates coated with exceedingly thin films by 
the aid of the whirling table, at a temperature not higher 
than 40 deg. C. The plates are then soaked for a few seconds 
only in alcohol and dried. Before use they are immersed 
for a few minutes in distilled water, 200 grammes; silver 
nitrate, 1 gramme; glacial acetic acid, 1 gramme; and 
dried ; then at once exposed with the film in contact with a 
reflecting backing of mercury, as explained in these pages 
soon after M. Lippmann made his process known. Messrs. 
Lumiére used the following developer: —A, water, 100 parts ; 
pyrogallol, 1 part. B, water, 100 parts; bromide of potassium, 
1 part. C, ammonia, specific gravity, 0-960. From these 
solutions the developer was thus mixed:—A, 10 volumes; 
B, 15 volumes; C, 5 volumes; water, 70 volumes. The 
developed plate was washed, fixed for ten or fifteen 
seconds in a 5 per cent. solution of cyanide of potassium, and 
dried. During exposure a coloured screen was used; one of 
them consisted of a solution of primuline in a glass trough 
with parallel sides. The amount of ammonia present has 
great influence on the results. 

Messrs. Lumiére stated to the Photographic Society of 
France that the foregoing formule differ little from those 
previously made known by M. Valenta, of Vienna, whose 
formule in their turn differed little from some which Messrs. 
Lumiére had published at Lyons still earlier. They claim 
that they get a finer grain in the emulsion than did M. 
Valenta, and in photographing interference phenomena ap- 
proximate absence of grain is a vital point. 

The chief difficulty with Professor Lippmann in trying to 
make his scientific discovery practical—work which he might 
better earlier have left to others—was the length of exposure. 
Messrs. Lumiére et Cie. began with exposures of forty 
minutes’ duration, and at last by experience became able to 
reduce them to four minutes, no doubt using a portrait or 
some other lens which would give them abundance of light. 

Captain Abney was in the chair on Wednesday night, and 
was so pleased with the results that he requested they should 
be exhibited on the screen a second time. He said that the 
reds were not perfectly rendered, and that farther work was 
required in that direction. 

Lord Rayleigh pointed out before the date of Professor 
Lippmann’s discovery, that if interference points could be 
photographed in transparent films, photography in natural 
colours must result. Professor Lippmann did it, and his 
discovery was duly appreciated in the English scientific 
world. The Photographic Society, somewhat committed by 
the utterances of some members who did not undrstand the 
subject, seemed two years ago in rather a position of hostility 
in relation to the discovery, and now at its own Congress is 
hoist with its own petard, amid the acclamations of all its 
friends present. 

Mr. Warnerke announced that on the following night— 
Thursday—he would exhibit the photographs at the Camera 
Club, and then was obliged to return them to Paris. He 
considered them to represent the greatest advance in photo- 
graphy which had been seen in modern times. 








CaNats ry Cutya.—A canal has been opened for traffic in Annam 
in the province of Hivé, with the euphonious name of Quang-Nam. 
It has been carried out by the Annamite Government chiefly to 
promote the interests of the large coal fields, by effecting a com- 
munication between the rivers Touranne and Song-thu-Bon. 


TRIAL TRIP OF THE 8.S. DavVID MAINLAND.—This vessel, whose 
dimensions we published at the time of launch, went on a most 
successful trial trip on Monday, the 16th inst. She was built by 
Messrs. Wm. Gray and Co., and forms the latest addition to the 
fleet of Messrs. John Coverdale and Son, of West Hartlepool. The 
machinery was provided by the Central Engine Works, and the 
vessel is the fourth for the same owners which has been fitted with 
triple engines from the same works. The weather on Monday was 
of the most favourable character, and the occasion was graced by 
the presence of several ladies, amongst whom were Mrs. Coverdale, 
Mrs. Hill, Mrs. Cooper, Mrs. Sanderson, Miss Coverdale and Miss 
Andrews. There were also present a number of gentlemen 
interested in the vessel's performance, viz., Mr. R. Coverdale— 
owner—Mr. Jas. Airey, under whose superintendence the engines 
and boilers have been constructed, Mr. ae Mr. Butterwick, 
Mr. Arthur Hill, Rev. E. R. Ormsby, Mr. Sanderson, Mr. 
Blackie—Lloyd’s engineer surveyor—and Mr. T. Mudd, of the 
Central Engine Works. The vessel had been out in the early 
morning adjusting compasses, and as soon as the trial trip party 
arrived on board she was got under way, and the engines were run 
steadily full speed ahead without intermission at 78 revolutions per 
minute for over two hours, the speed of the ship being found to be 
over 114 knots per hour, the vessel being partially light. The 
boilers were quite steam-tight, a full head of steam was maintained 
easily, and no hitch or difficulty of any kind occurred in the 
machinery, all bearings running cool without the application of 
water. The smooth, quiet running of the engines, and the absence 
of vibration in the ship, were features of the trial noted by all on 
board. This vessel is fitted with many specialities adopted by the 
builders of the machinery, all designed with a view either to 
lengthen the life of the several parts, or to reduce the consumption 
of fuel. As an example of the former, we may mention a simple 
expedient devised by Mr. Mudd for lengthening the life of tail 
shafts. In ordinary practice the central part of the shaft bears 
upon nothing, but is constantly exposed to the action of sea water. 
The rapidity with which this destroys the shaft at a part where it 
cannot be seen when at work is matter of common knowledge, and 
many attempts have been made to overcome it. This appears now 
to have been accomplished in the David Mainland, and a number of 
other steamers, by encasing the part affected in an elastic sleeve 
which clings to the shaft and its brass liners, and effectually 
keeps out the water. An example of the other kind is the Mudd 
and Airey metallic packing, which is fitted to all the piston-rods 
and valve spindles and to the feed pumps of the David Mainland. 
This packing bas been gradually brought toa state of great per- 
fection, and is a more important detail than would at first sight be 
guessed. It isnot generally recognised that a high-pressure gland 
packed with ordinary soft packing has to be nipped up so much 
that the grip upon, say, a 6in. rod requires about 50-horse 
power to thrust the rod through the packing at the ordinary rate of 
speed. By the use of the metallic packing here referred to, not 
only is the power thus expended in friction entirely relieved and 
sent to the propeller to assist in driving the ship, but the destruc- 
tion of the piston-rods and spindles which it entails is also over- 
come, and practically no wear is experienced over long periods of 
running. On the trial trip the whole of these packings were 
running in an entirely satisfactory manner, and it is certain the 
spirited policy of the owners of the David Mainland in adopting 
these various improved details will result in the vessel proving one 
of the most efficient and economical steamers of her class, A very 
good luncheon was served by Mr. Squires, of the Raglan Hotel, at 
which appropriate toasts were duly proposed and honoured, 





AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


New Zealand.—The New Zealand railways for the year ending 
3lst March, 1893, show an improvement on the previous year. 
Increased traffic is shown under every head, excepting cattle, 
pigs, and timber. The revenue increased £66,090, while the 
expenditure shows £25,625 more than last year, consequent upon 
exceptional flood damages, and more power and wear and tear 
involved with running heavier loads. The Commissioners, who 
have been in office four years at the close of their last financial year, 
state:—‘‘ It has frequently happened that the Commissioners have 
been pursued by demands that they should manage the railways 
on ‘commercial principles ’'—a phrase which is very ambiguous. 
This idea is one of the abandoned theories of a past generation. 
Legislation in the United Kingdom, United States, all the nations 
of the Continent of Europe, Canada, and the South American 
Republics, has for the last quarter of a century been in the direc- 
tion of compelling the railway companies to adopt principles in 
railway management which are opposed to the practices of 
commerce; there is no proper analogy between the exchange of 
goods and the performance of the duties of a railway carrier. To 
give equality of treatment to all persons using the railways under 
similar conditions, and to give uniformity of charges, has been 
the direct tendency of nearly all modern railway legisla- 
tion. The processes known to commercial men, the essence 
of whose business lies in bargaining, are almost entirely con- 
demned by all the civilised naticns of the world as applied 
to charges for railway services; the commercial practice, as 
a rule, is regarded as inapplicable to railway management. 
The Commissioners have endeavoured to conform to the spirit 
of the age, believing that the railways should be worked for 
assisting the development of the resources of the colony, rather 
than in a narrower commercial spirit, which has in view the 
exaction of the utmost farthing from the we. In pursuing 
this course they have also been guided by the Government 
Railways Act, in which Parliament has laid down that they shall 
give due consideration to the promotion of settlement and the 
encouragement of industries. 

A summary of the working is shown as follows :— 





Year Year 

1893, 1892. 
Miles open for traffic o- 1836 1809 
Train mileage .. .. es 3,002,174 3,010,489 
Mevemme .. .. «2 os $1,522 £1,115,432 
Mxpemditure .. .. .. «. «+ oo + “<a 2 £706,517 
Net profit, after paying working expenses .. £449,35 £408,915 
Percentage of working expenses to revenue 6l07 63°34 
Earnings per average mile of line open.. £031 £508 
Expenditure .. .. .. a et ae £391 £379 
Earpings per train mile 7s. 104d. is. 43d 
Expenditure per train mile vs on, os ORR 4s. S}d 
Net profit, after paying working expenses .. 38. o. 2s. #4d. 


The locomotive expenses have increased from 14°12d. per train 
mile to 14°69d. per train mile. Train mileage has decreased 0-27 
per cent., while unproductive mileage shows a slight increase, 
which is sufficient to account for the increase in cost. 

Tasmania. —The Tasmanian Government Railways, whose 
financial year ends on 31st December, shows the following 
result :— 


Year Year 

, 1sv2. 13891. 
Total capital, cost of lines open for traffic .. £3,499,920 .. £3,003,037 
Miles open for traffic .. .. .. .. «. 419} 376} 
po ee ee ee ee 908,501 908,694 
Revenue 2 £176,926 £169,050 
ee ae ee ee eee £147,944 
Net profit, after paying working expenses .. £15,340 £21,106 
Earnings per mile open te oh. cee £449 
Expenditure per mile open £387 £401 
Earnings per train mile os ee 3s. 103d. 3s. S4d. 
Expenditure pertrainmile .. .. .. .. 38. 64d. e. 3s. 3d. 
Net profit, after paying working expenses .. 44d. 54d. 


Victoria.—The Victorian Acting Railway Commissioners have 
submitted to the Minister for Railways further reforms in the 
working of the railways which are to take effect at once. The 
artisans and men in the workshops are to have their time reduced 
by one day per week, which is computed to mean a saving of 
£30,000 per annum. Re-arrangement of the working time of the 
drivers and firemen, which is expected to result in a saving of at 
least £10,000 a year. The contract for tires, &c., as proposed by 
the late locomotive superintendent, amounted to £84, This 
has been reduced to £30,000, and will now be thrown open to 
public competition, instead of being confined to two firms as was 
formerly the case. A different class of oils is intended to be used 
for lubricants, by which a saving of £5000 a year wil] be effected. 
In addition to the large saving already effected in the existin 
lines branch, a further reduction of £20,000 a year is anticipated 
by the retirements of inspectors, gatekeepers, artisans, and 
labourers, and by reverting to the old practice of causing the 
— way repairers to work eight hours a day for six days a 
week, 

Western Avstralia.—The Treasurer in his budget speech stated 
that the position of that Colony was most hopeful. The increase 
of revenue for the year ending 30th June was £57,837, and there 
was a credit balance in cash of £63,132, notwithstanding the falling 
off in customs. The estimate of revenue for last year had been 
exceeded by £1990, and he hoped to get £589,500 in the coming 
year, an increase of £14,000 on last year’s actual receipts. The 
railways were now paying, and last year their profit was £6361 : 
this year he expected receipts to exceed expenditure by £17,559. 
The total expenditure for the year was estimated at £649,881, and 
the gold mining industry was promising finely. The return for 
1892 was 45,105 ounces, valued at £171,399, and the financial year 
just closed showed a return of 72,844 ounces, valued at £276,807. 

South Australia.—The Adelaide and Suburban Tramway Com- 
pany report for the half-year ending 31st July, 1893, that the usual 
dividend of 4s. per share will be made. 102,085 trips each way 
have been run, providing accommodation for 7,203,000 passengers 
—the number carried being 2,248,396—the distance travelled was 
about 568,886 miles. The stock consists of 527 horses and eighty- 
nine tramcears, in good working order. The following balance-sheet 
has been submitted :— 


July 31st, 1898, 


£ s. d. 
To capital account, 26,000 sharesat £5 .. . . 130,000 0 0 
To surplus profits expended on permanent way .. 8,000 0 0 
To replacement account .. .. .. « «.. «+. o 845517 8 
To sundry creditors .. sé 7,458 5 2 
To balance .. .. 6,916 4 5 


£160,830 7 3 
July 31st, 1893. 








5. aod, £ 8s. d. 
By permanent way .. .. .. 89,694 10 3 
By buildings .. .. .. .. 21,347 7 4 
By freeholds .. .. . 11,777 10 6 
By tramcars .. 19,030 0 0 
_. bee 6,324 0 0 
By stock and plant 3,778 6 2 
151,951 14 3 
re GS a6” aa) ae. Cod Mes 753 6 5 
By chaff machinery 524 0 0 


By stock in mill -. .. .. 1. 1: 20011 0 








1,477 17 5 
MNO Ss sed? pon. Se. hee 5,174.15 5 
By horse feed stock .. .. .. «. ++ o 9113 4 
By sleepers stock... .. os tear be 46 8.0 
By Bank of Adelaide .. 1,919 13 11 
Ta <« os 6 3 168 411 


£160,830 7 3 





————— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
AN improved tone was observable on ’Change on Thursday after 
noon. Several members were of opinion that the coal strike will 
not last much longer, and its termination is expected to be the 
signal for the giving out of considerable orders, both for iron and 
steel, which have hitherto been held back. Meanwhile iron prices 
continue high. Messrs. Robert Heath and Sons, of North 

Staffordshire, have issued circulars advancing all descriptions of 

iron 5s, per ton, Their common bars now Reece £5 17s. 6d.- 

best, £6 7s. 6d.; hoops, £6 12s, 6d.; and plates, £6 17s. 6d, te 
£7 17s. 6d. Some descriptions of common and merchant bars in 

South Staffordshire have advanced 7s, 6d. and 10s. per ton above 

ante-strike rates. 

Some of the Staffordshire steel masters have just recently booked 
considerable orders for heavy steel plates for Russia, These orders 
have hitherto gone to Germany, but have now come to England 
because of the current tariff war between Germany and Russia 
The orders run to several thousand tons, and average £6 to £7 per 
ton. Best steel sheets—singles—at £10 per ton are also being 
ordered by Russia from Staffordshire instead of from Germany 
Manufacturers and merchants are making combined arrangements 
to secure some of this diverted trade as a permanency. A recovery 
in the Australian demand for galvanised sheets appears to be setting 
in. Some of the leading makers in this district have received 
orders by cable to ship considerable quantities of galvanised 
corrugated sheets immediately. The heavy colonial stocks hitherto 
held are understood to be nearly, if not entirely, exhausted, and 
buying has recommenced. Quotations are—£10 10s. to £10 lis, 
for singles, £11 to £11 5s. for doubles, and £12 10s. to £12 lis, for 
trebles; spelter is £17 15s. These orders have occasioned much 
satisfaction. Other descriptions of finished iron are unaltered on 
the week. 

In the pig iron trade there are complaints that coke supplies are 
still very short, and prices are stiff, Still, alike as regards prices 
and the quantity offering, the position is hardly so severe as two 
or three weeks ago, It will probably, however, be fully a month 
after the end of the strike before coke supplies will regain their 
normal condition. South Wales furnace cokes are quoted 18s, to 
19s,, and foundry 20s. to 21s. Hematite pig iron is 55s. to 5ts. for 
average South Wales forge sorts delivered here, though some sales 
have taken place at 54s, Foundry hematites are 57s. tid. to 58s, 

The business of Messrs. George Adams and Sons, Mars Iron- 
works, Ettingshall, Wolverhampton, has been converted into a 
limited liability company, with a capital of £100,000, the whole of 
which is in the hands of the family, none being offered to the 
public. The business was established nearly thirty years ago by 
the late Mr. George Adams. The Mars brand of finished iron 
made by the company is well-known wherever English iron is used. 

Mr. Neve Foster, who for the past two years has been 
general manager to the Earl of Dudley’s Round Oak Ironworks 
Company, has resigned the position, Previous to coming to 
Staffordshire he held a responsible position with Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough, and his scientific attain- 
ments in metallurgy are generally admitted to be of a high order. 

The engineering firms are tolerably busy in most of their depart- 
ments. A gratifying feature is the extra activity which has been 
occasioned in colliecy pumps and colliery engines for Northumber- 
land, Durham, and South Staffordshire, which have been working 
whilst other districts have been closed owing to the strike. Now 
that in some other parts of the kingdom the pits are also being 
re-opened, additional orders for colliery plant and machinery are 
also coming to hand, and with the termination of the strike it is 
hoped that the trade in this class of heavy manufactures will soon 
regain its normal activity. Machine tool makers report a satis- 
factory demand from several of the leading foreign markets, and 
especially from the South African diamond and gold tields, where 
a considerable number of lathes have gone out from this district 
for repairing mining machinery on the spot. The cholera epidemic, 
by causing local authorities in various parts of the kingdom to 
meer forward their waterworks and sewerage schemes, has been 

neficial to Midland makers of the ry hinery and 
plant. Hydraulic pumps, filtration plant, sludge-pressing machi- 
nery, refuse destructors, and similar classes of hygienic apparatus 
have all consequently been in better demand. Tunnelling 
machinery and railway contractors’ plant and tools are also in 
fair demand just now. 

A sum of £60,000 is to be expended upon work which was com- 
menced in Birmingham at the beginning of this month, The plans 
provide for carrying the Midland line from the present course 
across Landor-street by means of a bridge and under the North- 
Western Railway to London. It will then, pending the completion 
of a larger scheme, rejoin the London and North-Western line a 
little above Lawley-street, and run into New-street Station as under 
thepresentconditions, The work willoccupy about eighteen months. 
The London and North-Western and Midland lines will be practically 
disconnected at the spots in question, and the dangers incident to the 
present entangled condition of the two eg at the Saltley and 
Camp Hill junctions will be obviated. The improvement is under 
the superintendence of Mr. E. M. Smith, the engineer to the 
London and North-Western Railway Company, and the contract 
has been let to Mr. J. 'T. Firbank, of London. The North-Western 
embankment will have to be pierced for the passage beneath it of 
the new line, and provision will have to be made for the ordinary 
traffic. The London and North-Western viaduct and embank- 
ment will have to be widened the whole length of Landor-street, 
whilst on the opposite side, the viaduct about to be built will begin 
at a very low level, and have to rise to the elevation of the other 
railway. The Camp Hill line also will be altered and re-arranged 
to obviate the necessity of the junction with the London and 
North-Western Railway in its present position, Under the new 
arrangement, the viaduct on which the Derby trains now run 
will fall into disuse, and it is not unlikely that it will be entirely 
removed, and the ground it occupies be included in the Midland 
goods yard. There will remain but one junction instead of three, 
and with the widening of the north tunnel to admit of a double set of 
rails—a step which probably will follow closely on the completion 
of the existing contract—the Midland Derby line will be just in a 
position for continuation when necessary. 

Messrs, Deakin and Co., Hockley, Birmingham, have patented 
a sewer gas-consuming apparatus, successful tests with which have 
been in progress with the town sewers at Guest-street, Hockley. The 
gas is drawn from the sewer along a 6in. or Sin. drain pipe, and is 
then consumed in a specially-constructed gas lamp, with a tem- 
perature of 600 to 700deg. Fah., which lamp simultaneously 
employs coal-gas for street lighting purposes, e consumption 
of coal-gas with the burners at present used is about 18 cubic feet 
of sewer-gas per hour, and such a lamp extracts during this time 
550 cubic feet of sewer-gas. ; 

The South Staffordshire Electric Tramways system has within 
the past few days been visited by the Tramways Committee of the 
Corporation of Leeds. They inspected the single-wire overhead 
pe a which has been used in Staffordshire, the suggestion being 
the possible adoption of the same method in Leeds, where the 
Corporation, at a cost of £104,000, have taken over the existing 
service, Leeds has an overhead system on Roundhay Round, but 
this has two overhead wires instead of one. The committee will 
report to the Leeds Town Council on the result of the visit. 














NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—Although the disastrous dispute in the coal trade 
still shows no indication of nearing the end, and the important 
meeting of the Coalowners’ Federation held in Manchester on 
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Wednesday, by unanimously confirming the decision of the Derby | a step in the right direction, and he hoped that it would be | inferior, in the shape of fuel on their premises, can find a ready 
meeting last week, that the men be allowed to resume work at a | repeated in succeeding years. During the course of his remarks | market for it at three or four times its former value. They have 


15 per cent. reduction in wages, is evidence of the continued 
firmness of the coalowners upon this point, one clause in the 
resolution is perhaps a step nearer bringing both sides together 
for some ible amicable settlement. This clause of the 
resolution states that the owners are prepared to agree that 
the above reduction in wages shall not be taken by either 
side as a final settlement of the dispute, but as a means 
of removing the present deadlock, and they are quite willing 
to submit the whole question of a reduction or no reduction 
to a committee composed of equal numbers of coalowners and 
workmen’s representatives, with an independent chairman. It 
now remains to be seen how this proposal will be received by the 
Miners’ Federation; it is, however, scarcely expected that it will 
meet with more than a very modified acceptance, and they will 
probably suggest that, as the coalowners have gone so far as to 
yropose that the question of no reduction in wages shall at least 
form one basis for discussion, and that the proposed 15 per cent. 
shall only be temporary, pending the discussion of the whole 
question by both sides, they may very well hold over any reduc- 
tion whatever until a joint committee has come to a decision on 
the whole question. 

In the iron market business continues to be restricted by the 
increasing extent to which works are either being partially stopped 
or put on short time ; and although there was about an average 
attendance on the Manchester Exchange on Tuesday, little or 
nothing doing was again the general report. In pig iron buying 
continues to be restricted to the merest hand-to-mouth parcels ; 
but there are now so few makers really in the market, that what- 
ever demand there is falls necessarily upon extremely few hands, 
Lancashire makers have nothing to offer, and the main require- 
ments of consumers have just now to be supplied hy some half- 
dozen furnaces which have still remained in blast, in Lincolnshire 
and Derbyshire, and there is naturally a hardening tendency in 
prices ; Lincolnshire makers, who are having to supply the require- 
mentsof customers who have hitherto bought local brands, have put 
up their prices 6d. per ton, the minimum quotations being now 41s. 
for forge to 42s, for foundry, with Derbyshire foundry firm at 4%s., 
net cash, delivered Manchester. With regard to outside brands, 
very little Scotch is coming into this market, owing to vessels 
being just now largely engaged in carrying coal from Scotland, and 
yrices are nominally about 47s, net, prompt cash, delivered at the 
Tancashire ports. Notwithstanding this, however, Middlesbrough 
barely maintains late rates, and foundry qualities can be readily 
bought at about 43s, 4d. to 43s, 10d. net cash, delivered Man- 
chester. 

In manufactured iron there is still only a very moderate business 
doing, but with one of the largest North Staffordshire makers now 
having to supply practically the whole of this market, there has 
necessarily been a considerable pressure of orders for prompt 
specifications, and prices have been put up 5s. per ton, North 
Staffordshire bars, delivered in the Manchester district, being now 
quoted at £5 17s. 6d. per ton. ‘he Manchester finished iron 
merchants following upon the advance in North Staffordshire 
iron, held a meeting on the Manchester Exchange on Tuesday 
afternoon, and decided to put up their stock prices 10s, per ton, 
making the retail list price for bar iron now £7 per ton, 

The business in the steel trade continues in much the same quiet 
condition as reported for some time past. Hematites, if anything, 
are weak, foundry qualities not fetching more than 53s. 6d., less 
24, with steel boiler-plates averaging £6 10s, per ton, delivered in 
this district. 

The disastrous effects of the continued coal stoppage are being 
more and more seriously felt throughout the engineering industries 
of the district, as is shown in the very considerable further 
increase in the number of out-of-work members on the books of 
the leading trades union societies, The returns of the Amalgamated 
Society of Engineers show a further increase during the past 
month of about 800 members in receipt of out-of-work support, 
and there are now, out of a total of 73,000 members, nearly 6900 
in receipt of donation benefit, representing about 9 per cent. of the 
total membership, and with the exception of one period, there has 
never before in the whole history of the Society been so large a 
number of unemployed members on the books. In the immediate 
district round Manchester the position is even worse, upwards of 
12 per cent, of the local membership being in receipt of out-of- 
work support. The Steam Engine Aree, Society also has to 
report a further considerable increase of out-of-work numbers, 
these now reaching 7 per cent. of the total membership. In both 
societies this large increase of unemployed members is mainly 
attributed to the continued stoppage in the coal trade, but apart 
from this the condition of the engineering industries is reported as 
anything but satisfactory, and the secretary of the Amalgamated 
Sooiety of Engineers in his report admits that they have but a 
gloomy outlook before them, 

I visited the works of Sir Joseph Whitworth and Co, last week, 
and was shown parts of the massive 10,000-ton armour-plate 
forging press that is now being delivered to the Carnegie Steel 
Company, of Pittsburg, U.S.A., and which is intended for the 
manufacture of the heaviest armour-plates. The main forging 
cylinder—made entirely of Whitworth fluid-pressed forged steel— 
and the ram for this press, were two very imposing objects, the 
cylinder weighing no less than 78 tons, and the ram complete 
79 tons, both in their finished state. Each of the four forged steel 
columns connecting the top and bottom crossheads weighs over 
50 tons, while the crossheads themselves are upwards of 70 tons 
each, Special hydraulic travelling cranes, each to lift 120 tons, 
and also powerful engines and pumps, I may add, are being 
supplied with the press. It is certainly deserving of note 
that although Messrs. Whitworth only commenced this stupendous 
plant at the beginning of the year, the whole has now been shipped 
to the United States. In other parts of their works Messrs, 
Whitworth were busily employed with gun mountings for the 
British Government, and in passing through the shops I saw 
erected the 10in. gun mountings and shields for H.M.S. Centurion, 
now fitting at Portsmouth, whilst mountings of the same type were 
also in hand for H.M.S.’s, Barfleur and Teaows, Messrs. Whit- 
worth have also heavy gun mountings on order for the Spanish 
Government, and also gun mountings for other foreign Govern- 
ments. Extensive new shops are also now in course of erection, 
specially arranged and fitted up for heavy gun carriage and turret 
work, The firm have also large orders on hand for ammunition, 
including projectiles of large and small calibre. In the tool shops 
several large and powerful machines have been erected, specially 
designed for the rapid production of the heaviest marine and other 
crank and propeller shafts. 

The members of the Manchester Association of Engineers opened 
the winter session by a social gathering at the Grand Hotel, on 
Saturday last, and about seventy or eighty were present. The 
chair was taken by Mr. Thomas Daniels the president. One 
feature of the evening was an exhibition of models and instruments 
of ingeni hanism, together with photographs of special engi- 
neering work, These included a new boiler inspector's test gauge, 
a Thompson indicator, with reducing gear, and two pistons, a 
tachometer, and a sight-feed lubricator, exhibited by Messrs. 
Schaffer and Budenberg, a Tabor indicator, and Tabor revolution 
counter, with a novel diagram averaging instrument by the Globe 
Engineering Company, an excellent model of the Wells light, and 
photographs of modern engines recently built by Messrs. Saxon 
Brothers, Manchester; and the most recent improvements in 
mechanical gas-stoking appliances, by the West Gas Improvement 
Company. In the course of a short address the President said 
that, in addition to the interesting programme which had been got 
together of papers for the ensuing session—of which I gave 
particulars last week—they had hoped that papers would have 
bezn read on the Manchester Ship Canal and the Thirlmere water 
ssheme; but as these undertakings were not yet completed, they 
were reserved for next session. ‘The exhibition of models, &c., 
although not perhaps so large as they would have liked to see, was 








the President referred to the disastrous results of the pro- 
tracted coal stoppage, and expressed the opinion that the coal- 
owners had made a mistake, not only in at first asking 
for a 25 per cent., but also in holding out for a 15 per cent. reduc- 
tion in wages, after the Mayors at Sheffield had proposed a com- 
promise on the basis of 10 per cent, With regard to the syndicate 
proposed by Sir George Elliot, he had not much confidence in the 
success of such arrangements, and if the coalowners and colliers 
were absolutely unable to manage themselves their own business, 
he would rather see the fuel supplies of the country in the hands 
of the Government than in those of a syndicate. 

Although there has been some easing down in the coal market 
during the past week, and supplies from outside districts have 
been coming forward more freely, the prospects of any really 
material giving way in prices are not at all hopeful. There seems 
to be every probability of the stoppage, at any rate throughout 
Lancashire and Yorkshire, dragging on for a considerable time 
longer, and, so far, there has been no really appreciable giving way 
on the part of the Federated coalowners, the only really important 
weakening being at the Bamfurlong Collieries, near Wigan, em- 
ploying some 2000 men, where a notice was posted that the pits 
would be reopened, at the old rate of wages, but withdrawn the 
next day. There is still considerable delay in deliveries of coal into 
the district, owing to the congested condition of the mineral traffic 
over the principal railways, so that large consumers have very little 
certainty about securing regular supplies, and this is keeping up 
prices for prompt guaranteed deliveries. Generally, prices may be 
said to average about 18s. to 20s. for ordinary descriptions of 
engine fuel, with 22s. being got in special cases, 23s. and 24s. for 
steam coal, with 1s. more in some cases for quick delivery, and 26s. 
and 28s,, up to 30s., for housefire coals, at the wharves and stations 
in the neighbourhood of Manchester. 

Barrow.—The hematite trade is still very quite. Very few trans- 
actions are noted either in Bessemer or forge and foundry iron 
during the week, and there have been no operations in warrant 
iron. Prices are easy at 44s. 6d., cash warrant sellers, and 44s, 44d. 
buyers, while makers ask 45s, per ton for parcels of mixed 
Bessemer Nos., net f.o.b. A few consignments offered to makers 
at lower prices have been refused, There are thirty-four furnaces 
in blast all on hematite. 

Iron ore is in quiet request, and prices show no variation. 
Average qualities of iron ore are quoted at 8s, 6d. to 9s. per ton 
net at mines, and better qualities at 11s. 6d. 

Steel makers are in a very quiet position. The works at Barrow 
have been started this week after an idle fortnight, but orders are 
not numerous, nor are inquiries strong. Rails are only in great 
demand, There is nothing whatever in steel shipbuilding material. 
Orders are very rare for blooms, slabs, and wire rods, and only a 
small business is doing in billets and tin-plate bars. 

Shipbuilders do not report any new orders. The work in hand 
at Barrow, although Jatterly increased by two orders, is not nearly 
adequate to keep the yards fully employed. 

In the coal trade there is a very strange experience. Deliveries 
are small, and buyers are beginning to decline deliveries at the 
high rates ruling. Coke is at a prohibitive price. 

An interesting experiment is being made by the St. Helens 
Colliery Company in Cumberland. A specially designed oven is 
being built for the purpose not only of making coke from Cumber- 
land coke, but of desulphurising the fuel at the same time. If this 
can be accomplished it will mean a new era of life to the hematite 
trade of the West of England. At present the coke supplies for 
the smelting furnaces are obtained from the Durham district. 

The shipping returns show that the exports of pig iron and steel 
from West Coast ports during the past week amounted to 13,325 
tons, compared with 12,123 tons in the corresponding week of last 
year, while the aggregate shipments to date this year represent 
605,938 tons, compared with 577,768 tons in the corresponding 
period of last year, an increase of 28,170 tons, A large tonnage of 
shipping is still lying upidle, and freights, except in the coal trade, 
are very low and unremunerative. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE situation in the Sheffield district remains unaltered. A few 
collieries have re-opened in Notts and elsewhere, but this has had no 
appreciable effect on the local coal market. Fuel gets scarcer, and 
as the little work is getting still less, the distress deepens and widens 
both in the city and adjoining localities. There has rarely been a 
time when so much suffering was visible in every department of 
local industry. The bulk of the supplies of coal continue to come in 
from Durham. Best slack is sold as high as £1 per ton, and large 
manufacturers are giving 18s, 6d. per ton for stuff which a year 
ago, or less, they could have had for the taking away. For good 
house coal 25s. per ton is gladly given, but very little is procurable, 
stocks being now completely exhausted. No more steam coal is 
being sent to the Humber ports. Gas and locomotive coal is also 
becoming scanty. The gas companies in several Yorkshire towns 
are buying from the small collieries which remain at work ; at 
some of these pits the owners are making a great profit. One coal- 
owner, who raises 150 tons a day, gets his own price for his pro- 
duct ; the customers come with their carts and cash in hand, and 
he is doing well. A few others are similarly placed, and will con- 
tinue to reap a rich harvest while the large pits are standing. 

The most important step in this district is the decision of the 
Sheffield Coal Company come to to-day—Wednesday—to re-open 
its pits to-morrow at the old prices. Alderman Gainsford, the 
chairman, states that he thinks the coalowners ought to have 
accepted the decision of the six mayors, and having failed to do 
that, regards the next best course to be the adoption of the pro- 
posals of the Miners’ Federation at Birmingham, viz., to resume 
work at the old terms, and immediately afterwards form a Board 
of Conciliation. The Birley collieries belong to the Sheffield Coal 
Company, and they employ 2300 men, and a large portion of their 
output is usually available for the London market, but it will 
promptly be picked up at home, as things are now. 

The coalowners held a ci yg meeting at Manchester 
to-day, Mr. A. M. Chambers, J.P., the president, in the chair, A 
coalowner who was present informed me that the meeting was 
unanimous in adhering to the resolution fora 15 per cent. reduc- 
tion—which really is only oy per cent. off the gross wages. The 
decision was coupled with a further recommendation for the for- 
mation of a Board of Conciliation, The difference between the 
men and the masters in this respect is sharply accentuated. The 
men want the Board of Conciliation, after their return to work at 
the old wages; the masters want the reduction first, and then 
arrange for the Board. Up to date, and including the defection 
at Birley, the collieries now standing represent an output of rather 
under 70,000,000 tons per annum; those working represent a 
yearly output of nearly 16,000,000 tons. 

There is increasing difficulty in getting coke, owing to the con- 
gested condition of the North-Eastern system in Durham. The 
company has had enormous extra traffic thrown upon its line 
during the dispute, and deliveries in Sheffield are therefore very 
uncertain. Iron is again more plentiful and weaker in price, hema- 
tites being quoted at from 52s, to 54s. per ton, according to brand. 

A correspondent in one of the local papers persists in asking the 
question, where are the briquettes ? These are the coal bricks 
which were formerly made out of the slack and breakings from the 
coal, Atone time they were hawked about in dray loads, and 
although they were by no means equal to coal in the brightness 
with which they burnt, they formed cheap fuel and were much 
appreciated by the poor, being clean as well as economical. There 
is no mystery, however, as to where these briquettes are. They 
are simply nowhere, the reason being easy enough to explain. 
Coalowners or merchants who have anything, no matter how 





no need to make it into briquettes, for manufacturers will buy it 
at any price in reason which is asked for it. We shall see no more 
of the briquettes until the coal war is over, #1” 

The Sheffield Technical School has secured the services this year 
of Mr. William Henry White, C.B., Director of Naval Construction 
and Assistant Controller of the Navy, to deliver the inaugural 
address to the students. The visit of Mr. White, who is to be one 
of the Master Cutler’s guests at the Cutlers’ Feast on Novem- 
ber 2nd, is exciting much interest in manufacturing circles. The 
date of the address is November 3rd. 








THE NORTH OF ENGLAND. 
(From our own Uorrespondent.) 

THE period of the year is now at hand when trade usually 
becomes dull, for the regular navigation season is nearly over, and 
this is making itself felt in the decrease of inquiry all round 
and the weakening of prices in almost all departments, but espe- 
cially in pig iron, which is more affected than other branches of 
trade by the reduction of the export demand. The pig iron 
exports this month from the Tees are uncommonly large, but this 
does not seem to strengthen the position of makers, because it is 
only to be expected that, when the close of the navigation season 
is so near, there will be a rush to get off iron, which will subside 
when this month is out ; and with quieter trade people are expect- 
ing to be able to buy at lower rates. If the weather is propitious, 
the northern navigation season may be prolonged till the middle of 
next month, but to make sure of carrying out contracts, as much 
iron as possible is being sent away this month, with the result that 
the shipments of the current month are in excess of those of any 
month for the last two years with the exception of May of the 
present _— and they considerably exceed those of any October 
since 1889, while the deliveries for the year so far exceed those of 
any of the last five years, Yet the tendency of prices is down- 
wards, and traders take anything but a hopeful view of the pros- 
pects for the winter. Makers complain that while they have not 
done badly in regard to the amount of business done this 
— they have not profited much by it, as prices have 

n on a low range — lower, in fact, than has _ been 
known since the early part of the year 1889, at the same 
time that the cost of production has been maintained, and latterly 
has been even increased, for, owing to the Midland colliers’ strike, 
coke has been put up considerably, 13s, and 14s. per ton having to 
be paid for what before the strike could have been got at ils, 9d. 
per ton, delivered at the furnaces in this district. The average 
price of No. 3 Cleveland pig iron to-day—Thursday—is 17s, 9d. 

r ton less than it was in the early part of 1890, and nearly 5s, 
ess than it was a year ago, as will be seen by the record of the 
officially ascertained average on which wages are based. In the 
first quarter of 1889 the average price was 33s. 10°93d.; second 
quarter, 34s. 11°38d.; third quarter, 39s. 1°66d.; fourth quarter, 
44s, lld. 1890: First quarter, 52s.; second quarter, 46s. 7d. ; 
third quarter, 44s. 597d.; fourth quarter, 47s. 7°65d. 1891: First 
quarter, 43s, 2°37d.; second quarter, 39s. 10°84d.; third quarter, 
39s. 8°21d.; fourth quarter, 38s. 11°44d. 1892: First quarter, 
38s. 0'94d.; second quarter, 38s. 11°54d.; third quarter, 39s, 0°43d. ; 
fourth quarter, 37s.7d. 1893: First quarter, 35s. 2°3d.;second quarter, 
34s. 2°57d.; third quarter, 34s. 3°38d. Buyers look for a still lower 
average than this last, and accordingly refrain, wherever possible, 
from giving out orders. As some of the producers are getting 
pretty well through the orders on their books, and see a dull time 

fore them, they are becoming anxious to secure further contracts, 
and will sell No. 3 for delivery November to the end of February 
—the dullest period of the year—at the same price as will be 
accepted for prompt delivery, but buyers do not see their way 
to give that, as they expect to buy upon still more favourable 
terms. The price for prompt delivery of No. 3 is 34s. 9d., 
which is 9d. sewn the best figure reported last month, and 
some of the makers readily accept the reduced figure, while 
in odd cases even less will not be refused, for warrants are lower, 
and the value of these has much more influence in determining 
the price of makers’ iron than it had last month, when producers 
were rather more independent of the market, having good con- 
tracts booked, and a busy month in prospect. It is possible to 
buy No. 3 from merchants at 34s. 6d. Cleveland warrants have 
dropped to 34s. 44d. cash. The stock in Connal’s public warrant 
stores on Wednesday night was 88,397 tons, or 431 tons increase 
this month. It is evidently distrust of the future that is making 
the market so weak. Forge pigs have not fallen so much in value 
as foundry, but the demand for them has of late been steadier, as 
so much has been wanted for Scotland. The output of the 
commoner qualities of pig iron has at the same time been smail, so 
that they have become scarce, and makers, it might be expected, 
would avail themselves of the opportunity of restoring the relative 
proportions between the prices of the various qualities of pig iron. 
Grey forge is usually 1s. less than No. 3, so that 33s. 9d. should 
now be obtained for it instead of 32s. 6d., which is at present the 
figure. Some addition to the current rate could be made, and the 
demand from Scotland still would not be interfered with. 

East Coast hematite iron is steady in price, there being a good 
demand not only from local consumers, but also from Russia and 
Scotland, and though it is likely very soon to decline as far as 
regards Russia, seeing that the Baltic ports will be closed, that 
loss will be made up for by a resumption of the trade with Sheffield, 
which cannot be much longer delayed, as a termination of the coal 
strike cannot be far off, though the miners threaten to keep out 
till Christmas if the owners insist upon any reduction. Mixed num- 
bers of hematite iron are 43s, 3d. per ton, there having been a fall 
of only 3d. from the best. The pig iron exports from the Tees this 
month to Wednesday night were 61,983 tons, as compared with 
57,255 tons in September, 1893, and 35,560 tons in October, 1892, 
both to 18th. Last Monday 9520 tons were shipped, the largest 
quantity ever reported in one day. The increase in the exports 
this year has been in hematite iron, the quantity of Cleveland iron 
shipped having fallen off, 

Prices of steel are decidedly easier, and the demand has 
slackened, more especially from the shipbuilders. Heavy rails can 
now be got at £3 15s. net at works, and plates have been reduced 
to £5, less 24 per cent., while angles are quoted £4 15s., less 24 per 
cent., but could be had at a lower figure. The slight spurt that 
has been noticeable in finished iron has, apparently, quite dis- 
appeared, and producers have much a in keeping their 
mills going, the only works running anything like full time being 
those producing bars, hoops, and sheets, who may have profited a 
little by the stoppages in the Midlands, The outlook for the coming 
winter is very discouraging, more especially for the producers of 
plates, angles, and other shipbuilding material. Iron ship-plates are 
quoted £4 13s 9d., less24 per cent.; iron angles, £4 12s, 6d., less 24 per 
cent.; and common bars, £4 17s. 6d, less 25 per cent., though there 
has been some business in the last named at £4 15s., less 25 per cent. 
The question of a renewal of the old sliding scale for the regulation of 
wages in the finished iron trade of the North of England has not 
yet been settled, the conference of masters and men having to be 
postponed owing to the indisposition of the President of the 
Conciliation Board, Mr. William Whitwell, of the Thornaby Iron- 
works, Stockton. Inthe meantime the old sliding scale continues in 
force. 

The reports concerning the shipbuilding industry in this district 
are the reverse of encouraging, and it ap as if a quiet winter 
was in store. Two yards on the Tees are altogether closed, and 
another large yard will have to stop if within the next month or so 
further orders are not received. The last vessels are on the 
stocks, and are rapidly approaching completion. In the North-east 
of England the builders seem to be less favourably situated as 
regards the amount of work they have in hand than are the builders 
in this country generally, and, except on the Tyne, are worse off 
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than they were at this time last year, for Lloyd’s give the following 
as the record of the vessels now under construction :— 


Sept. 30th, 1893. Sept. 30th, 1892. 
No. of No. of 


Rasen ng Tonnage. Vossels. Tonnage. 
Tyne 53 131,773 52 110,476 
Wear ss o- - 82 85,653 40 112,998 
Dis me n> 20 of so Oh co SED. «oo OO 63,740 
Hartlepools and Whitby .. 13 37,259 21 64,765 


In this district only a single sailing vessel is in course of con- 
struction. 

The engineering industry exhibits less satisfactory features, and 
orders are few and not easily got, as buyers want the work done at 
lower prices than the manufacturers can afford to take. Fully 
10 per cent. of the men usually engaged in this industry in the 
North of England are at present unemployed ; indeed, on Tyneside 
the proportion is greater. 

The North-Eastern Railway Co. has erected large coal staiths at 
Dunston-on-Tyne, and commenced on Monday tv load coal there. 
They will be a great convenience to the collieries in North-west 
Durham, and it is expected that before long a very large quantity 
of coal will be loaded above bridge on the Tyne. A new line leav- 
ing the main line at Low Fell has been constructed to Dunston in 
connection with these staiths. 

The wages question in the Durham coal trade has been again 
revived, the men claiming an advance, because of the rise in prices 
which has resulted from the Midland miners’ strike. At a con- 
ference between the representatives of the masters and the men, 
the former offered 5 per cent. advance for three months, but this 
the men’s delegates did not see their way to accept, as they 
objected to the time limit, and the masters being unwilling to 
modify their offer in this respect, the men’s representatives are 
this week appzaling to the men to vote whether the masters’ offer 
shall be accepted or there shall be a strike, the answer to be sent 
in by Saturday. 

r. Arthur Wilson, of Tranby Croft, has been elected a director 
of the North-Eastern Railway Company. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market was depressed at the opening this 
week, and Scotch warrants went down to 42s, cash. An improved 
tone has since manifested itself, however, and a comparatively 
large business has been done from 42s, 2d. to 42s. 4d. cash. Very 
little has been doing in Cleveland warrants, although the imports 
of Cleveland iron into Scotland continue heavy. Hematite 
warrants are almost quite neglected. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Gi: w, No. 1, 43s. 6d.; No. 3, 43s.; Monkland, No. 3, 43s. 6d.; 
Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No.1, 47s. 6d.; 
No. 3, 44s. 6d.; Gartsherrie, No. 1, 49s.; No. 3, 46s.; Summerlee, 
No. 1, 49s. 6d.; No. 3, 46s.; Calder, No. 1, 50s.; No. 3, 47s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; 
Dalmellington, No. 1, 46s. 6d.; No, 3, 44s. 6d.; Eglinton, No. 1, 
45s. 6d.; No. 3, 44s. 6d.; Shotts, at Leith, No. 1, 51s. 6d.;: No. 3, 
48s. 6d.; Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were very light, amounting to only 3455 tons, compared with 5832 
in the same week of 1892, Of the total Guernsey took 550 tons, 
Canada 300, Australia 415, United States 100, South America 60, 
India 85, France 10, Italy 110, Russia 70, Holland 200, Belgium 
70, Spain and Portugal 71, China and Japan 200, other countries 
122, the coastwise shipments being 1022 compared with 1462 tons. 

Since last report seven additional furnaces have been put in 
blast, and there are now 28 producing ordinary and special brands, 
18 hematite, and 2 basic—total 48, against 41 in the preceding 
week, and 78 in the corresponding week of 1892. 

The demand for hematite pig iron is quiet, but on the whole 
rather better than of late, although there is comparatively little 
doing in Cumberland warrants. More Scotch-made hematite will be 
required presently. Had it not been for the dearness of coals, the 
hematite manufacture would have been more active by this time ; but 
there are signs of an expansion taking place in the output as soon 
as coal prices begin to deiien, The imports of hematite ore from 
Spain at Clyde ports in the course of September amounted to 
26, 140 tons, showing a decrease of 4620 tons compared with the 
arrivals in the corresponding month of 1892. During the past 
nine months the arrivals have been 311,901 tons, against 436,580 
tons in the same period of last year. 

The manufactured iron trade continues well employed, but there 
is less fresh work coming to hand. This is especially the case as 
regards bars. The belief is that orders are being held back with 
the object of obtaining easier terms. In one or two cases these 
have already been to some extent conceded. Orders for rivet bars 
are reported to have been accepted about 2s, 6d. per ton below 
the prices that have ruled for a considerable time, but in the last 
day or two the tone seems to have improved a little. With 
respect to sheets it should be noted that the market is at present 
firm. Makers are weil occupied both with iron and steel sheets. 
Pressure has been used to obtain prompt delivery for shipment to 
Canada before the close of the navigation. Prices of sheets are 
accordingly maintained on the basis of £7 7s. 6d. for iron, and 
£7 17s. 6d. for steel singles. 

In the steel trade work has been interrupted to some extent 
from scarcity of coals. For this reason some of the rolling mills 
have been temporarily off work. The belief is, however, that this 
difficulty will soon pass away, and that makers are almost certain 
to have fair employment during the winter. 

The anticipation of a more active state of business in the steel 
trade is founded chiefly on the condition of Clyde shipbuilding. 
At present the tonnage of new vessels on hand is 182,567 tons, as 
compared with 168,106 at the same time last year, showing an 
increase of 14,461 tons. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced locomotive engines and 
tenders worth £11,630, machinery £12,405, steel goods £4194, and 
general iron manufactures £14,136. 

The copper market has been quiet almost to idleness for several 
weeks past, and prices have fluctuated comparatively little. It is 
admitted on all hands, however, that the metal is cheap. The 
a of copper ore into the Clyde in the past month were 

tons, compared with 3474 tons in September, 1893. In the 
course of the nine months these imports have reached 45,000 tons, 
against 37,210 tons in the corresponding period of last year. 

The export business in Scotch coals has again been remarkably 
heavy, the past week’s shipments aggregating 236,407 tons, com- 
= with 164,361 tons in the corresponding week of last year. 

liveries per rail to England are also on an extensive scale, and 
promise to continue until the stocks are all over. At Carlisle much 
difficulty has been experienced in getting the numerous coal trains 
dispatched southward. Great numbers of English railway trucks 
are now sent to the Scotch collieries, and Icaded as quickly as 
possible. Prices of coal, f.o.b. at Glasgow, are:—Main, 10s.; 
splint, 10s. 6d.; ell, 10s. 6d. to 10s, 9d.; and steam, 10s. 6d. to 
lls. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE repeatedly noticed the shipment of large cargoes of 
anthracite coal from Swansea to San.Francisco, and now rumour, 
more substantially based, I think, than many floating statements, 
has reached Wales ‘‘that arrangements are being completed in 
America for shipping halfa million tons of anthracite per annum from 
this country.” It is not stated which will be the port of shipment, 
but as the natural port of the anthracite coalfield is Lianelly, or 


Swansea, there need not be any speculation on that point. Taking 


in the ‘‘ under sea coalfield” from Kidwelly to Sandersfoot, and 
including the measures down to the margin of St. David’s, Pem- 
brokeshire, the anthracite part of the great Welsh coalfield is a 
half of the whole, and very sparsely worked as compared with the 
bituminous and steam coals. Here, then, is a great future yet for 
Wales, and the formation of London companies with a large basis, 
which I have referred to lately as in construction, is likely to be 
accelerated. 

The coal trade generally in Wales maintains its firmness ; exports 
continue to be large and prices well maintained. This week there 
have been some exceptionally large cargoes sent from Cardiff. 
One for Bombay of 5000 tons, a second for Buenos Ayres of 4000 
tons, and a third for Monte Video of 4250 tons. 

While the steam coal trade has been marked by considerable 
buoyancy, the house coal—which usually shows an improving 
character at this time of the year—is even more animated. This 
is to be attributed to the strike in the Midlands, and other large 
coal centres in England. 

It was stated on Change this week in Cardiff that the influence 
of the strike is not a temporary one; for if sellers chose, large 
bookings forward for inland destinations could be made, only coal- 
owners are calculating—and naturally—upon higher prices, which 
I expect will comefinto use with November Ist. The latest quota- 
tions at Cardiff are as follows :—Best steam coal, 14s. 9d. to 15s. 3d.; 
seconds, of various sorts, 13s, to 14s. 6d.; best small, 7s. to 7s. 6d.; 
Small is firm at these high prices, on account of its scarcity. 
Bituminous coals—best—were quoted in some cases at 16s,, and the 
lowest of best house coals was lds. 6d. No. 3 Rhondda was selling 
this week at 13s. 6d.; brush, 10s. 9d. to 11s.; and small, 8s. No.4 
Rhondda, lls. to lls. 3d.; brush, 8s. 9d. to 9s. Small, 5s. 9d. 
to 6s. 


Other prices were as follows :—Patent fuel, 12s, 6d. to 13s. 
wood, advancing, 15s. 6d. to 15s. 9d. 

Patent fuel ship ts from S 
totalling 12,368 tons. 

A marked feature of the coal trade at Cardiff is the care shown 
by coalowners in transacting sales. This somewhat lessens bulk 
of shipping, as the trade is confined—though large—to ‘‘ hand to 
mouth.” 

The improving prospects of coal, and the likelihood of a tranquil 
labour market for some time to come, will be very likely to lead 
to amalgamations, and also for coal properties to come into the 
market. The rumour of an amalgamation between North’s and the 
International has been again revived. The Ocean Colliery Company 
is now developing the ‘‘ Harris’s Navigation” at Treharris, and 
a pair of pits are decided upon at Carnestown, Aberdare Junction, 
by another company. 

One of the most momentous mining speculations of the last few 
years has been brought to a successful conclusion at Llanbradach. 
The sample of coal turned out is all that could be desired, and this 
insures, not only a great future for the projected collieries of the 
valley, but for the Rhymney Railway. I bave not placed 
implicit faith in the rumoured amalgamation of the Taff 
Vale and Rhymney Railways, for one reason, and that is, 
suecess at Llanbradach means an improved value for the 
Rhymney line, so that had the Taff Vale directors been in 
earnest to acquire the line, conclusions would have been brought 
about while the sinking at Llanbradach was yet a question of 
success. Failure at this colliery, which is on the ‘‘ saddle back,” 
would have made the coal future of the valley a doubtful one, now 
it is the ‘‘new Rhondda.” On Monday next several coal properties 
will be put up for auction at Pontypridd, and amongst others the 
Gelynog Colliery. 

There is an increased animation in the iron and steel works. 
Dowlais continues to sustain the improvement recorded last week, 
and another good week’s work appears certain, though so far rails 
are not much in demand. There is an expectation that something 
good is looming; Cyfarthfa, Dowlais, Ebbw Vale, and Blaenavon, 
are getting in large consignments of ore, principally from Bilbao, 
and speculation is afloat abouta possible rail demand from Colonies, 
and foreign customers. At present trade runs in a rut. It is 
either steel rails for collieries, home; steel bars for tin-plate 
makers, or iron bars as merchant iron. A large convoy of heavy 
steel rails on the well-known Dowlais rail trucks is a rarity. 

Tin-plate makers, though hopeful, are not brisk, and several 
works have been stopped, and will wait for better times. A few 
of these are in Glamorganshire; one—the Blaina Iron and Tin- 
plate Works--in Monmouthshire. These works have been tempo- 
rarily ne on account of the _— depression and the 
slackness of the American trade. e wonder is, considering the 
lowness of quotations, that more have not been laid by during the 
slack season. 

Last week was an unmistakeably slack one, as instanced by the 
shipments of tin-plates at Swansea, which only amounted to 
21,112 boxes, while receipts from works only totalled 30,000 boxes, 

General quotations on ‘Change, Swansea, mid-week, were as 
follows: — Glasgow pig, 42s. 2d. to 42s. 3d.; Middlesbrough, 
34s. 74d. to 34s. &4d.; hematite, 44s. 44d. to 44s. 6d.; Welsh bars, 
£4 15s. to £4 17s. 6d.; sheet iron, £6 15s. to £7 5s.; steel sheets, 
£7 to £8, with extras for higher gauges; steel rails, heavy, £3 15s. 
to £3 17s. 6d.; light, £4 10s. to £4 15s.; Bessemer bars, £4 5s. to 
£4 7s, 6d.; Siemens, best, £4 10s. to £4 15s.; tin-plates, Bessemer 
steel cokes, 10s. 9d. to 11s. 3d.; Siemens, 11s, to 11s. 6d.; ternes, 
2ls., 22s., and 23s.; best charcoal, 12s. 3d. to 13s. 3d.; block tin, 
£78 5s. to £78 12s. 6d.; lead, £9 12s. 6d. Tron ores: Rubio, from 
lls. 1d. 
aes sinkings by the Rhymney Iron Company are progressing 
with vigour. 

Sir George Elliot's scheme of a great coal syndicate is not 
discussed with the animation it was when it was first announced. 
Linking neighbouring collieries of similar character is always a 
possible occurrence, but to link good, bad, and indifferent, some 
with a long life, and others with a short one, is not a likely matter 
to be brought about. I hear little about it now, the last statement 
being that Sir George, who has great interests at Newport, is 
shortly to return from a trip abroad, 

The Taff Vale mineral receipts of last week again show an 
increase. Stocks and shares generally look well, 

The Cardiff Corporation are proceeding with their reservoir near 
the B , Br hire, and will soon have a colony of over 700 
people on the spot. The entire scheme includes three reservoirs, 
and when complete will be second to none in the kingdom. 
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last week were very high, 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


Ix this country the iron trade as a whole remains dull and un- 
satisfactory, with no improvement in the immediate outlook. The 
reports all through are that only very few inquiries were coming 
in, and no orders of any weight obtainable. Excessively low 
prices are quoted to secure the limited business just now being 
offered. 

The Silesian iron business has been very quiet upon the week. 
Ironfounders complain of bad trade, some of them being very near 
the end of orders on their books. This naturally leads to a con- 
siderable depression in the pig iron branch. Owing to the exceed- 
ingly limited demand that is coming forward for all sorts of pi 
iron, the Friedenshiitte has blown out one blast furnace, but till 
production is much higher than consumption, and an increase in 
stocks generally reported. Prices all tend in a downward direc- 
tion. Keen competition has forced Breslau dealers to considerably 
reduce their quotations; bars, for instance, have been brought 
down to M. 130 p.t. 

Quite a satisfactory amount of business has been transacted on 
the Austro-Hungarian iron market during the week now past. 
With regard to the different branches of the trade, pig iron may 
be reported in fairly good demand, with prices tending to firmness, 





For malleable iron also orders continue to come in pretty 
regularly. Prices for bars, as well as for girders and plates, do not 
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arterly meeting of the 


show any change upon the week. The qu 
Society of Austrian Bar Mills was held on the 9th inst, Th 
convention of Austrian wire and wire nail manufacturers wil] . 
dissolved with the end of the present year. It is ratifying ¢ 
note that the condition of the locomotive shops is beginning to 
improve. The machine factory of Sige in Wiener-Neustadt has 
‘ot an order for fourteen locomotives for the Turkish railway line 
loniki-Monastir, : 
The French iron market is quiet in all departments, In the 
Nord the business done in pig iron is reported to be ver poor 
indeed, while in other districts rather an improvement upon ormer 
weeks can be noticed. In Meurthe-et-Moselle two blast furnaces 
have been blown in. Returns for the last two quarters of present 
pe show that production has rather increased against last year, 
ing in tons :— , 


1893, 1892. 
Foundry pig .. .. 1,005,760 .. .. .. 983,658 
en eee, eae 404,849 
Steel .. 829,961 827,961 


The greater part of the foundries complain of weak employment 
just now, the few orders that are booked being much too insignifi. 
cant to have any influence on the market. In the Departement 
Nord the following prices are quoted :—Forge pig, 85f.; found 
pig, 70f.; merchant bars, No. 2, 135f. to 140f.; angles, 140f, to 

45f.; a 150f. to 170f., according to quality; for boiler 
plates, Yo. 3, 190f. to 200f. is given; heavy plates in steel, 195f, to 
coat boiler-plates in steel, 260f.; corrugated sheets, 180f, to 

Sf. p.t. 

On the Belgian iron market considerable firmness is exhibited in 
prices for foreign orders, and the works are, on the whole, in 
regular activity. An order for plates for the Belgian State Rail. 
way has been strongly competed for by both German and Belgian 
firms. Hoerde, Westphalia, asked 176t., while most of the Belgian 
works offered at 168-20f. p.t. The Boulonneries de la Louvitre are 
making 25f. dividend for 1893, against 40f. in the year before, 

In Rheinland, Westphalia makers and consumers in vain look 
for any sign of improvement, and the depression promises to be fur- 
ther prolonged. Probably never has business been more unsatisfac. 
tory than it is now, orders being extremely scarce, and those that 
are obtainable can only be secured at prices which will not cover 
cost of production, The unsatisfactory character of business dur- 
ing the past quarters of the present year is exemplified by the fact 
that some firms are making no dividend at all, while others are 
giving less than has been known for many years. General output 
is stated to be very much behind that of former years. Only a very 
small business is still coming upon the market for pig iron, and 
— remain nominally about the same as last week, but 
there is very little doubt that for anything like favourable specifi- 
cations orders could be placed at omar list quotations, 

The finished iron trade is very quiet, and the works but irregu- 
larly occupied. In spite of some fair orders booked on home 
account, the bar trade is but very moderately employed, foreign 
inquiry having: been reduced to a mere nothing. No change what- 
ever is perceptible in the hoop trade; the demand for girders is 
beginning to show a slight decrease, which is generally the case 
at this time of the year, while prices are low and depressed, 
Some of the plate mills are reporting their order books ether well 
filled, while others complain of an almost total absence of new 
work. Quietness again prevails in the sheet trade, but, in spite of 
this, prices have been pretty firmly maintained. The situation of 
the foundries and machine shops is, with few exceptions, as un- 
favourable as before ; prices are exceedingly weak. Tubes have, 
on the whole, been briskly called for on home account ; foreign 
inquiry, on the other hand, is dull, but up to now the old price of 
M. 115 p.t. has been rather firmly maintained. Since former 
letters no change has taken place in the condition of the wagon 
factories. The Society of German Ironfounders will hold their 
general meeting at honenen, probably in the last week of 
October. 

The mines of the Saar district have yielded in September, 
within twenty-six working days, 529,563 +t. coal, showing an 
increase of 22,653 t, against last month, Consumption amounted 
to 552,735 t., against 514,153 t. in previous month. Total amount 
of coal sent by rail from the Ruhr district was, during first nine 
months of present year, 23,746,630 t., against 22,261,780 t. during 
the corresponding period last year; from the Saar district, 
3,302,300 t., against 3,575,780 t.; from Silesia, 8,690,880 t., 
against 7,846,060t.; and from the three districts together, 
30,739,810 t., against 33,683,570 t. last year, showing an increase 
of 1,484,850 t., or 6°7 p.c., in the Ruhr district, while the output 
of the Saar mines has decreased 273,430 t., or 7°4 p.c. Production 
. 1 on the other hand, shows an increase of 844,820 t., or 
10°8 p.c. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 11th, 1893. 

THE latest reports from Western and Southern iron centres 
show a restriction of demand in all lines of iron and steel, 
excepting in plate and structural material. Founders, implement 
makers, manufacturers of machinery, car and bridge builders, 
and, in fact, all users of iron and steel, have scarcely any stock in 
hand, but at the same time have very little work todo, When an 
improvement does come, every consumer will be forced to replenish 
stocks. Mannfacturers are advising buyers to maintain limited 
stock, at least for emergencies ; but a contrary policy is pursued. 
Steel rails are held at 29 dols. Beams and channels are quoted at 
38 dols. per ton; this figure could be shaded for large orders. 
An order for 3000 tons of structural material was placed on 
Saturday. It is true that business is very dull, and buyers 
frightened ; but there is a great deal of work to be done when 
confidence is restored. Pig iron production is still kept at about 
90,000 tons per week, Seschant iron is 30 dols, per ton; steel 
billets, 21 dols.; plate iron, 34 dols.; old rails, 15 yt og 

The financial situation is no nearer a solution than it was a 
month ago. The city banks are gaining in funds from the interior. 
The surplus reserve is now nearly 30,000,000 dols. above the legal 
limit. Clearing-house certficates are being retired steadily. The 
gold reserve is still below the 90,000,000 dols. limit. During the 
third quarter of the year there were 4435 commercial failures, 
against 2077 for the corresponding period of last year. Liabilities 
this year were 153,000,000 dols.,!as against 20,000,000 dols, last year. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly ting of this jation was held on 
the evening of Saturday, the 7th inst. in the K-room of the Cannon- 
street Hotel, when the President, Mr. W. T. Coates and the 
Vice-president, Mr. W. H. Bale, a the chairs, and there 
was a large attendance of members. The committee’s report on 
the fund in aid of the family of the late vice-president, Mr. James 
Brown, who was suddenly called away during his term of office, was 
considered, and a — for the amount subscribed by members, 
£32 15s., was handed by the hon, treasurer, Mr. W. H. Bale, to 
the representative of Mr. Brown’s trustees. After the general 
business was over a paper was read by past-president Mr. John E. 
Reid, on ‘A Trip to the Chicago Exhibition and back.” Mr. Reid 
gave an interesting account of his visit to America, and his experi- 
ences in travelling by land and water. He gave many interesting 
details of the cities he visited, and exhibited views of the principal 
streets and buildings which had attracted his attention. — 
Chicago and its Exhibition he spoke in terms of praise and admira- 
tion, for the long lines of streets and buildings, but some of the 
customs are much at variance with the practice in this country, 
such, for instance, as all ig as many | 8 in the tramears 
as could crowd inside or hang on outside. Everything was on & 
large scale, and too vast to describe in detail, and he recommended 
those who wished detailed information about machinery to consult 
the of the engineering journals. A vote of thanks to Mr. 
Reid ond the proceedings of the evening. 
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LAUNCHES AND TRIAL TRIPS. 


On the 10th inst. Messrs. Ropner and Son 
Jaunched a spar-decked steel-screw steamer of the 
following dimensions, viz.:—Longth between 

rpendiculars, 330ft. ; breadth, 43ft.; depth, 
Poulded, 20ft. 6in, She will be classed 100 Al 
2 Lloyd’s, and carry over 5000 tons deadweight 
a Lloyd's freeboard, She has cellular bottom for 
water ballast, and will have all the latest appli- 
ances suitable for a first-class cargosteamer. She 
will be fitted with triple-expansion engines by 
Blair and Co., of 1200 indicated horse- 


sem. with two large steel boilers working at 
60 1b. She has been built for London owners, 


and as she left the ways was named Kilburn by 
Miss Watson Munro, of Norton. 

On Saturday afternoon the new steamer Cayo 
Mono, built b Messrs, C, L. Swan and Hunter, 
shipbuilders, Wallsend, to the order of Messrs. 
Ernest Bigland and Co., London, left the Tyne to 
test her machinery over the measured mile off 
Tynemouth. The Cayo Mono is a fine type of 
the modern passenger and cargo steamer com- 
bined, her length overall being 326ft., with a 
beam of 41ft., anda moulded depth of 26ft. 10in. 
Her water ballast arrangement is on the cellular 
double - bottom principle, with six water-tight 
bulkheads. Her frames are extra strong amid- 
ships, and hold beams and webs have con- 
sequently been dispensed with, In her deck 
machinery and general get up all the latest 
improvements in naval architecture have been 
introduced with success, The craft was con- 
structed under special survey, and she has been 
assigned the highest class at Lloyd’s, Her engines 
were built by Messrs, Thomas Richardson and 
Sons, of Hartlepool, the dimensions of her 
cylinders being 24in., 38in., and 64in., with a 
stroke of 42in, At the trial trip on Saturday the 
builders were represented by Mr. G. B. Hunter, 
managing partner in the firm, engine builders b 
Mr. Robinson, and the owners by Mr. Bigland. 
During construction the vessel has been specially 
superintended by Mr. H. Barringer, N.A., of 
London, and his assistant, Mr. Bradney. The 
trial proved most satisfactory, a speed of 
over 12 knots being obtained in a series of runs, 
the machinery working smoothly and without 

rceptible vibration. The vessel proceeded to 

ondon the same evening to complete her out- 
ward cargo. 

On Thursday, the 12th October, Messrs. 
Cumming and Ellis launched from their cs 
yard at Inverkeithing another handsomely 
modelled steel barquentine to carry 400 tons 
deadweight on a draught of 10ft., the principal 
dimensions being 125ft. by 25ft. by 1llft. lin. 
moulded. The vessel has been built to the 
100 Al class at Lloyd’s special survey, and 
to Board of Trade requirements in all respects. 
She is intended for the South American trade, 
and is fitted out similarly in all respects to the 
Marie Louise and Senorita, recently launched by 
this firm. As above-mentioned, she is barquen- 
tine rigged, lower masts, bowsprit, yards, &c., 
being of steel, and all the rigging throughout 
being of steel wire, in accordance with Lloyd’s 
requirements, The captain and officers are 
berthed in a spacious deck-house aft, neatly and 
tastefully fitted out in every way, the crew bein 
berthed in another deck-house forward. All 
the deck fitti about the vessel are of the 
most modern description and by well-known 
makers, and she will he completely fitted out for 
the trade for which she is intended. As the 
vessel left the ways she was named the Bertha by 
Miss Agnes Belock, daughter of Provost Belock, 
Inverkeithing. After the launch the visitors 
adjourned to the builders’ model-room, where the 
usual toasts customary on such occasions were 
given and responded to, The vessel is built 
to the order of Messrs. Sauerland Gebriider, 
of Hamburg, and will be commanded by Captain 
Hansen, who has superintended the construction, 
and is expected to be ready for sea in the course 
of a fortnight hence. 

On the 11th inst, Messrs. Simons and Co., Ren- 
frew, launched complete from their yard the paddle 
ferry steamer Hutton, constructed to the order of 
the London County Council for service on the 
river Thames at Woolwich. This vessel forms a 
fleet of three which the County Council have 
provided for the public, and by which passengers 
and vehicles are carried across the Thames with- 
out charge. The dimensions of the vessel are as 
follows:—Length, 170ft.; breadth overall, 58ft.; 
depth, 7ft. din. It has a capacity to carry 
130 tons of live load—that is, 70 tons for vehicles 
on the upper deck, and 60 tons for passengers on 
the main deck. She is constructed of steel under 
special survey of Lloyd’s and the Board of Trade, 
It has a flush deck and a large deck-house amid- 
ships. The main deck issponsoned out flush with 
the paddle-boxes, and the bulwarks run in a fair 
line with the ae at ge from stem to stern. 
The upper deck is plated with corrugated plates 
filled in with asphalte and sand, upon which 
creosoted Memel blocks are laid. Six sets of 
sliding A gig doors, three on either side, are 
provided for the vehicle traffic, the passengers’ 
gangways being placed on main deck. The boat 
is intended to embark and land its traffic on 
floating pontoons—having girderwork approaches 
—stationed on each side of the river. The vessel 
is fitted with two pairs of engines, each working 
independently, and are provided with separate 
surface condensers, also independent combined 
air and circulating pumps. They are intended to 
propel the vessel at a speed of 84 knots per hour, 
and develope over indicated horse-power. 
The paddle shafts are of mild steel, the floats 
being on the feathering principle. Steam is 
supplied by two steel boilers. Starting and 
reversing nr is arranged with link motion, and 
fitted with steam gear for readily handling the 
engines independently, and controlled by levers 
suitably placed on main deck, A most complete 
electric light installation has been provided. The 
order for this vessel was fool with Messrs, 
Simons and Co. at the end of March last, and she 
has been completed under the contract time. 
The vessel was named by Mrs, William Brown, of 
Meadowflat, Renfrew. 

On Thursday, October 12th, Messrs. Furness, 
Withy, and Co, launched from Middleton Ship- 
yard, Hartlepool a fine steel screw steamer built 
to the order of the Chesapeake and Ohio Steam- 
ship Company, London, for the general cargo 





and cattle trade. The vessel has two iron decks 
laid all fore and aft, with a shade deck above. 
To get better facilities in the lower hold for 
stowing cargo, and to give rigidity at the bilges, 
the vessel is built on the web frame system, with 
the builders’ patent intercostal arrangement. 
The whole of the main framing is of strong 
sectional material, so that the top sides are as 
strong as any other portion, This sectional 
framing is most efficiently backed up, more 
especially at the upper deck, by extra strong 
plating; all the entails plates, stringer 
plates, &c., are increased in width and thickness, 
and so that none of the butts of shell plating 
should come near any gangways, ports, or other 
openings, a large number of very long shell plates 
have been worked into the vessel. In her con- 
struction the desire has been to gain strength by 
dispensing with as many riveted joints as possible 
by the use of sectional material, long plates, and 
extensive cold flanging. The main and fore holds 
are divided by iron water-tight bulkheads 
efficiently stiffened by iron longitudinal grain 
divisions, There are no sluices through these 
bulkheads, and should the vessel be damaged by 
collision in any of these compartments, it 
is anticipated that the efficient pumping 
arrangements will prevent her from sinking; 
and from calculations made by the builders, 
even should two of these compartments be 
open to the sea, she will continue to float. She 
has cellular double bottom all fore and aft for 
water ballast, and the after peak is also available 
for a ballast tank. The whole of the deck 
erections, &c., are of iron. The cattle will be 
carried on two decks with portable hinged fittings, 
so that on the return voyage from Europe the 
cattle space can be available for carrying cargo. 
The whole arrangement for the shipping and 
transhipping of cattle and cargo has been done 
under the supervision of Mr, G. McFarlane and 
Captain Manley. She is fitted with six large 
steam winches, double derricks, multitubular 
donkey boiler, and patent stockless anchors 
housing into hawse pipes. The steam steering 
gear is fitted aft, controlled from amidships, there 
1s also a standby gear aft. She will be rigged as 
a pole-masted schooner. The masts are telescopic, 
so that, if necessary, the vessel can enter the 
Manchester Canal and under bridges in tidal 
rivers, The housing of the crew is under the 
shade deck, thus affording protection during 
heavy weather whilst attending to the cattle. 
Most efficient life-saving appliances are fitted, 
and all the boats are cmepled with patent dis- 
engaging gear. ‘The accommodation for the 
— passengers, and officers is fitted up in 
polished hard wood, with beautifully hand- 
painted panels, executed in a very effective style 
by the decorative staff of ladies employed by the 
firm, and the cabin presents an elegant and chaste 
appearance, The vessel will be fitted with triple- 
expansion engines by Messrs. T, Richardson and 
Sons, and it is anticipated a sea speed of 12 knots 
will be easily obtained. On leaving the ways the 
vessel was named Greenbrier by Mrs. Thomas 
Furness, wife of Alderman Furness. 

On Thursday, the 12th inst., the s.s, Gaire left 
the Cleveland Dockyard of Sir Raylton Dixon 
and Co,, Middlesbrough, for her official trial trip. 
Everything worked in a most satisfactory manner, 
and on the measured mile a speed of 14} knots 
was attained. This vessel has been built to the 
order of the Empreza Nacional Steam Navigation 
Company, of Lisbon, under the superintendence 
of Mr. T. C. Laws, of Liverpool, the English 
representative of the company. She is built to 
Lloyd’s highest class, the principal dimensions 
being :-—Length, 350ft. 6in.; beam, 42ft. 2in.; 
depth moulded, 28ft. 9in. Accommodation is 
fitted for about 250 passengers, fitted up on the 
main deck, together with rooms for me 4 late, 
linen, baggage, &c. &c. The first-class dining 
saloon is a spacious apartment, very handsomely 
panelled with marble in a variety of colours and 
elaborately panelled, and carved walnut dado, 
The smoking-room is on the promenade deck, and 
is also of marble, the woodwork being of oak, 
The entrance to the cabin is of elegant design, 
and is also of marble with oak parquet floor. The 
upholstery is of the most luxurious description, 
— arrangement which can conduce to the 
comfort of passengers at sea being liberally pro- 
vided, including a very fine piano, At the after 
end of the dining saloon the servants’ rooms, 
lavatories, bath-rooms, &c., for the first-class pas- 
sengers are fitted. The second-class accommoda- 
tion is amidships, and is panelled throughout in 
polished hardwoods, the saloon panelling being of 
fancy woods in various designs. The third-class 
accommodation is forward, and is of the most 
——— description. Bath-rooms are pro- 
vided for all classes of passengers and for the crew. 
The officers and engineers are berthed in a lon 
bridge-house on the upper deck amidships, an 
here is also fitted up the hospital, chart room, 
bakery, fruit and vegetable rooms, &c. The 
captain’s room is on the top of this bridge-house, 
and is handsomely fitted up. This room adjoins 
the wheel - house, in which steam steering 
gear is fitted. The petty officers and crew are 
berthed in the topgallant forecastle. The large 
galley is fitted with cooking apparatus of special 

esign, including large bakers’ ovens and jacketed 
steam boilers. The vessel is lighted throughout 
with electricity, over 300 lamps being provided. 
Stone’s pivoted side lights are fitted, also fold- 
ing berths, tip up lavatories, kc. &c. The vessel 
carries a large steam launch, which is lowered by 
Allan and Co.’s patent davits, and the lifeboats 
are the Seamless Steel Boat Company’s patent, 
being made of steel without seams. Machinery 
has been fitted by the Pulsometer Engineering 
Company for the manufacture of ice, which is 
then stored in a specially insulated room until 
required for use. The upper deck is of steel, 
sheatked with teak, and the main deck is of steel, 
sheathed with yellow pine. Water ballast is 
fitted in cellular double bottom, and also in deep 
tank aft, and the latter is fitted for use as a 
magazine when not carrying water ballast. 








The Tamworth Rural Sanitary Authority 
propose to spend £5000 on a new water supply 
votortahing. A Local Government Board 
inquiry has been held, and the authority are 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Ofleial Journal of 
atents. 


Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


5th October, 1893. 


18,607. Pumps, J. Molas, London. 

18,608. ApvERTISING, J. W. Martin, London. 

18,609. TELEPHONE ATTACHMENT, J. G, Foster, London. 

18,610. ELecrricaL Heatinac Apparatus, P. R. J. 
Willis.—(C. E. Rochl, 8. Z. Mitchell, and E. P. Wet- 
more, United States.) 

18,611. BittiarRp Cugs, G. King, London. 


18,612. TusputarR Heatinc Stoves, W. Jackson, 
London. 

18,613. Sussectinc MarTerias to Hor Arr, W. Jack- 
son, London. 


18,614. Awnino for Bicycues, A. T. Malm, London. 

18,615. Sewer VENTILATING AIR F aps, F. G. 8. Ham, 
Lee. 

18,616. SecurinG VaLances to Bens, W. Wilson, Bir- 
mingham., 

18,617. RarLway Ro.iine Stock, J. Anthoney, sen., 
Dublin. 

18,618. PHoTo-LiITHOGRAPHIC Process, G. H. Wright, 
Surbiton. 

18,619. Batu Tire for Bicycurs, &c., F. W. Adair, 
Belfast. 


18,620. Pocket Batrerigs, E. Mayer, London. 
18,621. Gear Case for Cycie Cuatns, W. Biddles, 
icester. 

18,622. INserTING ‘Late News” in Newspapers, D. 
Edwards, Nottingham. 

18,623, OPERATING COLOURED GLasses, E. 8. Cooper, 
Huddersfield. 

18,624. MANUFACTURING KNITTED Drawers, A. Mel- 
sheimer, Bradford. 

18,625. Decoratinc Woop Furniture, T. C. McKenzie, 
Birmingham. 

18,626. ELectricaL Conpuctors, J. B, King and T. E. 
Bickle, Plymouth. 

18,627. Eac-sHAPED Iron Gour CxUvB, A. C. Hutchison, 
North Berwick. 

18,628. Gepor’s Hyocienic Mitkine Pain, A. Gedge, 
Louth. 

18,629. Ver Fastener, J. W. White, Widnes. 

18,630. Srups for CoLLars and Suirts, A. Abrahams, 
Portsmouth. 

18,631. ArmosPHERIC Siipinc Joint, I. Price, Wolver- 
hampton. 

18,632. Steam Encines, G. E. Belliss and A. Morcom, 
Londo: 


m. 
18,633. CARBONISING MACHINE, G. and J. E. Tolson, 


alifax, 
18,634, CoaL, &c., ConveyING BELTING, W. E. Kochs, 
‘ardiff. 
18,635. Roap or Ratt VEHICLE WHEELS, G. Turner, 
Ashton-under-Lyne. 
18,636. ATHLETIC Boots, W. Kirkland, Leicester. 
18,687. Packino of Pistons and Enoines, T. Downie, 
Liverpool. 
18.638. Catcu for the Ta1t-BoaRps of Carts, I. Clark, 
Bristol. 
18,639. CiEanser for CycLe Cuains, T. Routledge, 
Manchester. 
18,640. Foroina Botts, E. Hollingworth.—(G. H. 
Webb, United States.) 
18,641. SmetTinc Ores and Attoys, J. B. Torres, 
London. 
18,642. MULTIPLE-EFFECT Evaporators, J. N. Williams, 
Glasgow. 
18,643, Fo_pinc-up Steam Batu, G. H. H. von Mayen- 
burg, Berlin. 
18,644. Drawine Device for Venicves, L. Geisler, 
Berlin. 
18,645. MacHINES OPERATED by Hanp, F. Hugershoff, 
Byow. 
18,646. BotTLe Stoppers, N. T. Thomson, Glasgow. 
18,647. Pseumatic Tire InrLators, J. Cockburn, 
Glaszow. 
18,648, FiReE-LIGHTING APPARATUS, G. J. Geary, Liver- 


18649. PiumMerR Btiocks for Suarts, J. C. Etchells, 
Manchester. 
18,650. Drarts, T. W. Mark, Liverpool. 
18,651. Tires for Bicycies, J. and W. R. Ridings, 
anchester, 
18,652. ACTINOMETRIC PyroMETER, C. Latarche, Liver- 


poo 
18,653. CoLLaPsIBLE Baby CarriaGE, C, F. Cristoph, 
Manchester. 
_— Burner for Soxvar, &c., Orns, J. Siemaszko, 
ceds, 
18,655. FasTENING for HaNnDLEs of Doors, F. H. Now- 
man, Sheffield. 
18,656. Apparatus for Burninc Creosote, W. Allen, 
Manchester. 
7. Manuracture of Brass Rute, A. Meunier, 
on. 
18,658. Soap for Removinc Harr, J. Mellinger, 
mdon, 
18,659. Automatic STEEPLE-CHASE Game, C. H. Meade, 
mdon. 
18,660. Heatinc by Petro.eum, E. de Pass.—(J. Lee- 
mann. Srritzrland.) 
18,661. TeELEGRAPHS for STEERING PuRposes, F. G. P. 
Preston, London. 
18,662. Gas Licut Appliances, H. Bate, London. 
18,663, Gear Case for Broycies, E. W. Edmunds and 
J. G. Braithwaite, Kendal. 
18,664. Tor Ciip, W. F. Wallis and W. A. Hemmings, 
Hammersmith. 
18,665. Toe Crip, W. F. Wallis and W. A. Hemmings, 
Hammersmith. 
18,666. Brakes of Hoists, H. Gardner.—(R. J. Hender- 
son, United States.) 
ag Excavatino or Diccine Macuines, H. Yardley, 
ndon. 
18,668. RaNGE-FinpDERS, A. W. Waymouth, London. 
18,669. Pneumatic Trres for Bicycizs, F. C. Arm- 
strong, London. 
18,670. Hyprautic Rivetinc Macuine, A, Hoffmann, 
Cologne. 
18,671. Drarns, O. Schmoll, Cologne. 
18,672. Feepinc-rroucH for Povttry, O. Zimmer- 
mann, Cologne. 
18,673. Gas Retort MovutH-pieces, A. A. Lister and 
Dawson and Co., London. 
18,674, RecE1vinc INstruMENTS, The Phonopore Com- 
pany, Ld., and C. E. Spagnoletti, London. 
18,6/5. Wneeis for Carriaces, &c., J. Haydock, 


London. 
18,676. Toots for Cutting Tubes, A. Adams, jun., 
New York. 
18,677. 
18,678. 
18,679. 
18,680. 
18,681. 


Sewinc Macuines, H. Moore, London. 

Sewinc Macutines, H. Moore, London. 

Friction CLutcHes, H. T. Dawson, London. 

OBTAINING MoTivE Power, C. Hume, London. 

Bankers’ CHEQues, A. Allen, London. 

18,682. Mow1nc Macuines, J. Farris, London. 

18,683. CarRiERS for PNeumatic TuBes, G. W. Hook, 
R. N. and J. Reid, London. 

18,684. Hanp Protector or Murr for Cycies, F. Begué, 
London. 

18,685. CameRA Surraces, H. Hill and A. L. Adams, 
London. 

—* and other Macuine Vices, J. Roper, 

mdon. 

18,687. Hats, C. Girard, London. 

18,688. Raisina, &c., VENETIAN Buinps, A. Ettridge, 
London. 

18,689, GEAR for Motive Power Enoines, G. Thornley, 
London, 

18,690. ELectric Conpuctor Conpuits, C. G. Picking, 
London. 





awaiting the reply of that dgpartmenf. , tay 


cows 


their application for borrowing powe 


3B poe STEM Generators, A. Nosbaume and A. Reis, 
, London. 
vs 


18,692. SpecracLe Support, E. Wurtz and C. Billmann, 
London. 

18,693. Brooms, C. Smith.—(@. B. Lunde, Denmark.) 

18,694. Means for Operatina Doors, C. R. Stevens, 
London. 

18,695. HypRocarBon Enoines, J. Grove, London. 

18,696. Fire Hose Maxine Macurng, J. H. Nitzscho, 


ndon, 
18,697. Weiguinc Macuine Suspension SHACKLEs, C. 
H. Bartlett, London. 
18,698. BicycLe Wuee.s, G. W. Smiley and F. W. 
nlap, London. 
18,699. FLANGE and Jornt for Pires, D. R. Drummond 


ndon. 
18,700. Frxinc Gutters to Buiipinos, M. M. Blacker, 

mdon. 
18,701. Secunine Stoprers to Bortves, L. W. Shedden, 

ndon. 
18,702. Disincrustant, J. G. Lorrain.—(G. Edeline 

France. 

&c., C. Heath, 


) 
18,703. NoTE-TAKING APPARATUS, 
London. 
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18,704. Preventina Arr Escapine from FoorsBat1s, M. 
Rotenberg, Longport. 

18,705. Neckt1e Retainers, 8. Butler, Stafford. 

18,706 Mupovarps for VeLocipepes, B. Johnson, 
Coventry. 

18,707. Taste Carp Stanps, &c., H. V. Rippingille, 
London. 

18,708. Propucine Butrer from Mik, 8. H. Wright, 

—— 

18,709. Fire-Lichters, T W. Ackroyd, Keighley. 

18,710, Jomntine Rais, E. F. Gange and G. Stander- 
wick, Bristcl. 

18,711. Pressure Gavces, J. G. Crooks, G Ww. 

18,712. Remepy for CatrLe Diseases, &c., 8. Webb, 
London. 

18,713. Apparatus for Borine Coat, &c., W. Skilling, 
Wishaw. 

18,714. MeTaLLic Bepsteabs, J. Warden and G. Smith, 
Birmingham. 

18,715. CycLe Pepats, A. Buch , jun., Gl 

18,716. PenHoLpeRs, B. J. Young, Sheffield. 

18,717. ScurcHine Corton, W. Lord and F. Woodhead, 
Manchester. 

18,718. Removine Corton, W. Lord and F. Woodhead, 
Manchester. 

18,719. Fire Protection, T. Witter and J. W. Witter, 
Manchester. 

18,720. Locomotive Encines, W. Kemp, G Ww. 

18,721. Tosacco Pipe, &c., W. Hamblin, Newcastle-on- 


Tyne. 

18,722. CuTLery, J. E. Evans-Jackson.—(R. J. Christy, 
United States ) 

18,723. Prorectinc the Hanps from Coxp, J. A. Wilson, 
Dundee, 

18,724. Locomotives, C. Erdbrink, Manchester. 

18,725. Fire Escape, T. Seaton and T. Rutter, Sunder- 





and. 
18,726. BLack Paints and Inxs, &c., R. L. Young, 


izow. 

18,727. Batt Vatves, Taps, &c., A. Dalrymple, Glas- 
gow. 

18,728, Carrier or Ho.iper for Gotr Civss, L. T. 
Crosbie, Glasgow. ‘4 

18,729. Securinc Apron Neck Srraps, W. Bowden, 
Manchester. 

18,730. Watcu Protrecror Swivets, W. T. Braham, 
Manchester. 

18,781. Rims for Preumatic WuHeEEts, L. C. Strange, 
Tramore. 

18,732. Lea Guarps for Cricket, &c., W. D. Cameron 
Newry. 

18,738. Foot Cyrcies, A. McE. Sherriff and R. Ander- 
son, Glasgow. 

18,734 Evectric Meters, H. P. Olsen, London. 

18,735. Turer-proor LetrTer-box, E. Newington, 
London. 

18,736. SuLtpHipE RectiriErR, J. W. Pickles, Leeds. 

18,737. Steam Boriers, A. E. Seaton, Sheffield. 

18,738. SpinpLes of Twistinc Frames, W. Garnett, 


ndon. 
18,739. SypHon Drain Trap, H. Lewis, Thornton 
Heath 


18,740. MeasurING Heicut, R. W. Page, London. 

18,741. Coin-FREED Macuines, R, W. Page, London. 

18,742. Macic Lantern, J. Wetter.—(E. Scheitlin, 
Switzerland.) 

18,748. Utitisine Heat, W. Smethurst, W. E. Vickers, 
and G. R. Rogers, London. 

18,744. TreatiInc Zinc and Antimony, H. L. Sulman, 


mdon. 
18,745. Horse Coiiars, W. P. Thompson.—(C. Poppe, 
Germany. 
18,746. Sart and Sprnp._e Coup.ines, J. H. Johnson, 
anchester. 


chester. 

18,748. Keyinc Putters to Suarts, J. H. Johnson, 

anchester. 

18,749. Apparatus for the Suppty or Detivery of 
Fiuips in ExcuancE for Coins INSERTED THEREIN, 
W. Staples, London. 

18,750. Automatic Lock for Bicycies, J. T. Brown, 


eading. 

18,751. Prsumatic Tire Construction, C. H. Gray, 
mdon. 

18,752. PreumaTic TirE Manuracturg, C. H. Gray, 
ndon. 

—, Root Cutters, R. Hunt and F. W. Bentall, 


mdon. 

18,754. BuckLe Fasteninos, H. Pratt, London. 

18,755. GENERATING Heat for WARMING PuRPOSES, A. 
Rosenberger, London. 

18,756. Gotr Batts, 8. 8. Allin, London. 

18,757. Suut Linx, W. Smith, London. 

18,758. Construction of CycLE Lamps, H. Salsbury, 


mdon. 
18,759. VENTILATED ASBESTOS INSOLE Boot, A. Bertrand, 


ndon. 

18,760. MEANs or Devices for Raisinc Ancnors, H. A. 
House, sen., H. A. House, jun., and R. R. Symon, 
London. 

18,761. Process for Borrtinc Beer, A. B. Jackson, 


ondon. 
18,762. Stups for Boot and Suoe Soxes, G. E. Booth, 
mdon. 

18,768. AtracHinc CoveR P iates to Papviocks, T. 
Bailey, J. Lowe, and T. A. E. Fletcher, London. 

18,764. Umprevias, B. Werner, London. 

18,765. Bicycies, W. and E. Allday, London. 

18,766. DistRiBUTING WATER on Lawns, W. Whiteley 
and H, Barley, London. 

18,767. Purtryine Fats, F. B. Aspinall, R. W. Hoar, 
and G. H. Wise, London. 

18,768. CHuRNING Apparatus, T. Bradford, London. 

18,769. CoLtourinc Matrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

18,770. WasHinc Macuinges, J. F. McAndrews and 
8. J. Osborn, Poole. 

18,771. Pencin Hanpie, J. M. Richards.—(W. Weod, 
United States.) 

18,772. PLATING and GorrERING Macuines, W. H. 
Farmer, London. 

18,778. Wences, F. H. G. Price, London. 

18,774. MaGaZzINE Pisto., H. Borchardt, London. 

18,775. ARMOUR-PLATES, B. H. Thwaite, London. 

18,776. STarR-RoD Eyes, W. Edwards and R. Duffill, 
Birmingham. 

18,777. LyHALERs, C, W. Krohne, London. 
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18,778. Mupavarns of Bicycies, J. E. Meredith, Bir- 
mingham. 

18,779. Pute Straiers, R. J. Hodges, London. 

a oe Coat Wasuino, J. J. Pattison and C. B. Young 
Leeds, 


18,781. Prrca Cuains, EK. Nicolas, Manchester. 
18,782. Coatinc Frit Hat Bopies with Fur, J. Eaton; 
Manchester. 





18,783. Omnisus, G. T, Buskell, London. 
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18,784. Doxvner and other Prares, T. L. Morgan, 
London. 

18,785. Crc_e Frames, J. Stewart, London. 

18,786. Recoverinc ALKALI, J. B. Murray and M. B. 
Baird, Glasgow. 

18,787. Fisaine Reet, 8. Allcock, Redditch. 

18,788. Tires for Roap Venicues, J. Dakers, Aberdeen. 

18,789. Dovsiinc Frames, T. Guest and T. Brookes, 
Southport. 

18,790. Mrnerat Water Boxes, W. Woodward and W. 
F. Clark, Nottingham. 

18,791. Parinc Hee.s of Boots, T. Peberdy and W. 
Earp, Leicester. 

18,792. Repucine “ Sipe Pray” in Cycies, T. Guthrie 
and W. T. Hall, Newcastle-on-Tyne. 

18,793. Pitewort Torer Paper, E. Hollyer, Bradford. 

18,794. Harrpry Siipe, J. Stephenson, Bradford. 

18,795. AvTromatic EXTINGUISHERS, T. Witter, Man- 
chester. 

18,796. Disinrectinc and Deroporisine, C. F. Veit, 

mdon. 

18,797. SELF-acTING Muses and Twiners, J. Clegg, 
Manchester. 

18,798. Pipe Wrencues, T. Martin, London. 

18,799. Pires for Smoxinc Purposes, E. Sherring, 
Manchester. 

18,800. Waste Ort Fitters, W. Reeves, Liverpool. 

18,801. SypHon CisTerns, C. Korte, Leeds. 

18,802. PLare Sprinos, G. W. Willford and F. Cocking, 
Sheftield. 

18,803. Fish Piates, G. W. Willford and F. Cocking, 
Sheffield. 

18,804. Exptostve Rams for Boats, W. H. Bailey, 
Dunstable. 

18,805. ELecTRic MEasURING INSTRUMENTS, B. Davies, 
Liverpool. 

18,806. Purtrication of Iron, C. Hyde, Liverpool. 

18,807. Fire Licutine Devices, L. Lowry, Liverpool. 

18,808. Pipe Jornts, D. Wilson, London. 

18,809. Nozzies for Sprayixc Ligquips, T. J. Walker, 
London. 

18,810. Puzzie, D. Gellatly, London. 

18,811. Sirrers and Screens, R. Hallam and W. Lucas, 
Sheffield. 

18,812. Fiax PaRALLELISING Macuines, The Fibre 
Machinery Company and T. Burrows, London. 

18,813. PReventinc Fravup in Caeqves, W. B. Hobbs, 
London. 

18,814. Betts for TaBies, Bicycies, &c., W. Oddy, 
London. 

18,815. VeLocipepes, J. Bradbury, jun., and E. Clark, 
London. 

18,816. ELevator Sarety AtracuMeEnts, C. B. Labatt, 
London. 

18,817. Pomp Vatves, G. V. Maxted and F. Knott, 
London. 

18,818. Coat Lintncs, R., A. W., and A. O. Thomas, 
London. 

18,819. Lawn Tennis Markers, T. Hannay, London. 

18,820. Suspension of Hincep Doors, F. de Sales, 
London. 

18,821. PNeumatic Tires, T. Cloke, London. 

18,822. A Puzzxe, J. 8. Toppin, London. 

18,823. Takinc PHoroGRapuic Pictures, A. A. Foiret, 
London. 

18,824. Apparatus for AssistInc the HEARING of the 
Dear, E. Edwards.—(Luise, Baroness von Ketelhodt, 
Germany.) 

18,825. Caurninc Apparatus, T. Bradford, London. 







LS. Letrer Protector, J. R. Ditton, London. 
18, . CHEQUERED Ru ine, F. J. Jeans, London. 
18 . Banps for Trres, E. Garnier, London. 
18 . CHAMBER KILNs, F. H. Jung, London. 
3 Steam and other Enoines, 8. Robinson, 
London 
$31. CONCENTRATING SuLpHuRic Acip in Leap 





VessELs, W. Wolters, London. 

18,832. Brrtess Bripies, W. Friedrich, London. 

18,833. Fire-orates, J. J. Hall, London. 

18,834. Corn ReceIveR or Tray, W. A. Rusk, London. 

8,835. OPENING ENVEvopEs, 8S. Steinitz, Germany. 

y Pumps for TyPe-casTING Macutnes, A. Fels, 
London. 

18,837. DravGcutT-TIGHT Winpows, J. Ehreke, London. 

18,838. VeLocipepes, W. H. Briggs and W. Camm, 
London. 

18,839. Pickers for Looms, 8S. Jones, London. 

18,840. Meat VENTILATOR, J. Squire, London. 

18,841. ELectric Lamps, The Edison and Swan United 
Electric Light Company and J. A. Fleming, London. 

18,842. Venicies, W. 8S. Oliver and H. Parminter, 
London. 

18,843. Hames Fastener, J. L. O'Connor, London. 

18,844. VeLocrPepes, J. Armstrong, London. 

18,845. Protective Coatines of Iron and STEEL, A. J. 
Marquand, London. 

18,846. ExtrncuisHinc Lamps, R. E. Ogilby, London. 

18,847. Supports for Cycies, G. F. Redfern.—(R. 
Claassen, Germany.) 

18,848. Stay Trave.iers, K. Evans, London. 

18,849. ApvertisinG, L. Gerbel, London. 

18,850. New Attoys, 8. O. Cowper-Coles and Sir B. W. 
Walker, London. 

18,851. Tires, C. K. Welch, London. 

18,852. Car Coup.ines, H. Gay and F. Finke, London. 

18,853. Kennecs, &c., T. 8. and A. L. Kendrick, 
Birmingham. 

18,854. Benpinc Metars, H. H. Lake.—-(H. Lejécre, 
France.) 

18,855. Printinc Press, W. W. Horn.—(/J. M. Jones, 
United States.) 

18,856. WHEELS for VeLocIPEDEs, J. Williams, jun., 
London 
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18,857. Sertinc SuHares of Proveus, J. Draydon and 
Sons, Bodmin. 

18,858. Cases of Musica. Boxes, H. and W. J. Riley, 
Birmingham. 

18,859. Traction ENGINE-WHEELS, I. 
Ashton-under-Lyne. 

18,860. Covertne for Pyeumatic Tires, A. J. Leigh, 
Nottingham. 

— Cast Iron Bett Puttey, H. J. Price, Birming- 

m. 


W. Boulton, 


18,862. Pepaus for Cycues, E. Brierley and W. Briggs, 
Rochdale. 

18,863. Protectors for Pens, G. H. Twigg and F. R. 
Baker, Birmingham. 

18,864. Preumatic Cusnions for Cycies, J. Grant, 
Stafford. 

18,865. Steam Pumps, S. Alley and J. A. MacLellan, 

lasgow. 


18,866. CycLE Mupouarp, J. Waddington and J. E. 
Robertson, Patricroft. 

18,867. Lace Manuracturge, W. E 
Piguet et Cie., France.) 

18,868. Sevr-cLosinc Guiiy, A. Hcdgkiss and G. H. 
Lamming, Halifax. 

18,859. PREVENTING Waste in Canpves, T. W. May, 
Leicester. 

18,870. Pressinc the Size in Hats, E. 
Rowley, and T. Bruckshaw, Stockport. 

18,871. Nose Banxp for Horses, E. Martin, Weymouth. 

18,872. ADJUSTABLE Eve-GLassEs, A. A. Winser, East 
Grinstead. 

18,873. Waist Bett Fastenrnos, G. L. Platnauer, Bir- 
mingham. 

— aca Grip or Hovper, R. Bauld, Bexley 

eath. 

18,875. Wert Pire Fasrics, W. Gadd and W. F. Mason, 
Manchester. 

18,876. Pivc Taps, B. Deaville, Nottingham. 
18,877. Securinc Papers to Stanps, T. 8. Stanley, 
Birmingham. 
18,878. GRINDING 
Oldham. 

18,879. SEPARATING Fat, J. A. Drakenberg, Newcastle- 
on-Tyne. 

18,880. ELectric INTERMITTENT Motors, G. W. Fairall, 
Wolverhampton. 

18,881. Boat Hookine and Disencacine Gear, E. 
Robin, Guernsey. 


Heys.—(Leniquc, 


Garner, J. 


of Carp CLorninc, W. Noton, 


18,882. PROPELLER and Cricker Bat, W. J. Eaton, 
London. 

18,883. Loom Pickine, W. Armstrong, Belfast. 

18,884. ScREW PROPELLERS, W. P. Thompson.—(M. 
Davies, United States.) 

18,885. Securinc Hanpves to Saucepans, E. and J. H. 
Chesshire and H. French, Birmingham. 

18,886. Music Sroois, J. W. Deans and A. M. Foster, 
London. 

18,888. Courtine, W. and L. Nixon, London. 

18,887. Bust Pap, M. M. Parrell, London. 

18,889. RatLway Switcues, T. Braley and A. Wilgus, 
London. 

18,890. Wee. Tires, T. J. Buckton, London. 

18,891. Manuracture of Ice Cases, E. Guttentag, 
London. 

18,892. Pite-Raisinc Macuines, W. Evans and H. 
Milner, Manchester. 

18,893. PREPARING TRANSFERS by TyPewRITERS, H. 
Weintz and T. Needham, London. 

18,894. Stanparps of EL Lecrro-mMoTiveE Force, 
Muirhead and J. A. L. Dearlove, London. 

18,895. Mope of Fixinc Pneumatic Tires, J. Nixon, 
Birmingham. 

18,896. INTERCEPTING Traps, J. Duckett and Son and 
J. Duckett, London. 

18,897. AppLiaNces for Testinc Sicur, N. 
London. 

18,898. CHALK-LINE Reets or Houpers, J. Porteous, 
London. 

18,899. WHee.s of Bicyctes and Vetociprpes, R. 
Tatham, London. 

18,900. SpeED INpicaTors for CycLes, H. W. Durham, 
London. 

18,901. HorsesHoes to PREvENTS.iprine, E. H. South, 
London. 

18,902. ArtacHMENT for Feet, F. Rowley and W. M. 
Carwithen, London. 

18,903. SappLe Pin for Cycves, P. H. and E. H. Grey, 
London. 

18,904. BonpERS of ORNAMENTAL GARDENS, J. Boys, 
London. 

18,905. TooL-HOLDERS, W. Timms and J. H. Storey, 
London. 

18,906. ATTACHING AccEssoRigEs to Cyces, J. O. Fliege, 
London. 

18,907. WaATER-WHEELS, C. A. Scharff, London. 

18,908. O-OXYANTHRA - QUINONE, O. Imray. — (J he 
Farbirvrke vormals Meister, Lucius, and Briining, Ger- 
many.) 

18,909. Arn Compressors, P. Brotherhood, London. 

18,910. Matt, E. H. Cook, London. 

18,911. EvecrricaL Contact Apparatus, E. Tyer, 
London. 

18,912. Evecrricat SicNaLLinc Apparatus, E. Tyer, 
London. 

18,913. Gas Heaters, F. W. Zimer, London. 

18,914. Jorntinc EARTHENWARE Pires, F. Richmond, 
London. 

18,915. Sanitary Traps for Barus, F. 
London 

18 916. Pyeumatic Tires for Cycies, F. P. H. Sissons, 

ndon, 

18,917. Devices for CLosinc Winpows, 8. McKee Barry, 
London. 

18,918. Improvep CURRENT Morors, J. 
Canada. 

18,919. Brusu for CycLe Trres, J. Masters, London. 

18,920 Corsets, J. Cooper, London. 

18,921. ANTI-concussioN HEEL and Soue, L. Rogers, 


A. 


Lazarus, 


Richmond, 


Woodward, 


France ) 

18,923. Stranps for Supportinc Rock Drittis, J. 
McCulloch, London. 

18,924. Di-HYDROXY-NAPHTHALENE-SULPHO AcID3, J. Y. 

Johnson.(The Budische Anilin and Soda Fabrik, 

Germany.) 

18,925. ALPHA-BETA-DI-METHYL-EURHODINES, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germavy.) 

18,926. Apparatus for Sirtinc Cement, C. H. Watson, 





r 


on. 

18,927. PortaBLe Rest for Cycies, C. Stephenson, 
London. 

18,928. Sevr-actinc Gates for Waterways, J. E. 
Whiting, London. 

18,929. IMPROVED PERMANENT 

mdon. 

18,930. Propuctnc Woven Faprics, A. G. Dawson, J. 
Adams, and F. E. Adams, London. 

18,931. Sprrit O1. for LicutTinc Purposes, W. E. 
Caddell, London. 

18,932. ExtincuisHers for Lamps, 8. Falk, London. 

18,933. Lamps, 8. Falk, London. 

18,934. ImpRoveD IrRoninG Macuines, W. H. Davey, 
London. 

18,935. Automatic Lay Ficure for Box1nc PurPosEs, 
P. B. W. Kershaw and B. L. Tottenham, London. 

E. 


Way, H. Sadler, 


18,936. PEA THRESHING 
mdon. 
18,937. Fisuinec Nets, G. Trouvé, London. 


Macuines, C. Paterson, 


18,940. Wueexs, G. E. Rutter, London. 
10th October, 1893. 


18 941. Skaters’ ANKLETs, G. P. Philo, Cambridge. 

18,942. IncuBaToR, W. B. Winchcombe and L. Stanley, 
Gloucester. 

18,943. CycLe Pepaus, F. Keehner and T. Hancock, 


mdon. 
18,944. Saucepans, F. R., C. W., and J. Hodges, 
Gloucester. 
18,945. TeLepHony, A. G. Brookes.—(A. C. Cousens, 
United States ) 
18,946. PuLteys for Winpow Corps, M. R. Waddle, 
Cardiff. 
18.947. SELF-acTING ADVERTISING Device, G. A. Joseph, 
London. 
18,948. Game, J. B. Jenkins, Swansea. 
18,949. Process for Fixinc CoLours on LEATHER, J. T. 
Hardy, Derby. 
18,950. APPLIANCES for WasH1ING CLotues, J. Hacking, 
Halifax. 
18,951. ELectriciry Meters, J. Edmondson, Halifax. 
18,952. Motions of Looms for Weavino, C. Whalley, 
Halifax. 
18,953. Lock-nuTs, Patent Rivet Company and J. 
Smith, Birmingham. 
18,054. Ruppers, M. McKinnon, Port Glasgow. 
18,955. Botte Burstinc Protector, H. W. Adams, 
Newport, LW. 
18,956. CycLe Lamps and Brackets, H. A. Ward, Bir- 
mingham. 
18,957. Knives, R. C. Romanel and M. A. Rogers, 
Birmingham. 
18,958. Propucine Dye-sturrs, A. Bang.—(@. A. Dail, 
tre rman. 
18,959. Preumatic CoLitar for Horses, L. 
mdon. 
18,960. TREATMENT of Evcatyptvs Leaves, G. White 
and A. E. McDougall, London. 
18,961. Matcu-boxes, R. U. Birrell, London. 
18,962. Resttrent Tike, J. Sutcliffe, Shettleston, near 
jlasgow. 
18,963. CycLe Sappies, G. P. Mills and F. Easom, 
Nottingham. 
18,964. Frre-escaPe TasLe, W. V. Leonard, Ports- 
mouth. 
18,965. Topacco Prpgs, F. O. Ferguson, Ilfracombe 
18,966. LaBeL or Bookmark, W. A. Gilby, Ashton-in- 
Makerfield. 
18,967. WHeeExs, C. F. Harrington, London. 
18,968. Borter Fives, W. and T. Wood, Church, near 
Accrington. 
18,969. Construction of Se.r-actinc Latcues, T. 
Taylor, Wolverhampton. 


Ingels, 





18,970. ComprnaTion TeRminaL Box, W. D. Rejd, 
London. : 





ndila. 
18,922. Borries, &c., H. H. Lake.—(VJ. B. Vernay, | 


18,938. PURIFYING Seep O1ts, W. C Brumleu.—(L. | 
Brumlev, United States.) 

18,939. Steam GENERATING Apparatus, A. Reis, 
London. 


18,971. TREATMENT of Corton Warps, &c., T. Pickles, 
Manchester 

18,972. BaLANcE or STEELYARD CARRIERS, J. Parnall, 
Bristol. 

18,973. S ppLEs and Tires for Cycies, E. Lysett, 
Birmingham. 

18,974. Cooxine Ranues, R. Hunter and J. Turnbull, 
Glasgow. 

18,975. Imace Finper for Hanp Cameras, G. Stokes, 
London. 

18,976. CycLe Mup Guarp and Sranp, G. Stokes, 
London. 

18,977. Recutatine the Suppy of Execrricrry, T. B. 
Sharp, Birmingham. 

18,978. Currew Kerrie, C. H. Ward and G. Morris, 
Bristol. 

18,979. Rim for Cycies, T. Reading and W. Radfy 
Warwickshire. rd 

18,980. Puxcnino Jacquarp Carps, C. A. and L, E. 
Town, Nottingham. 

18,981. Srone Picker, A. J. Smith and E. Nichol, 
Suffolk. 7 

18,982. Grip CLoTHES-LINE, H. Pearce, Curdiff. 

18,988. Gear Case for Cycies, The New Howe 
Machine Company, Limited, and A. Macdonald, 
Glasgow. 

18,984. Brakes for CycLes, The New Howe Machine 
Company, Limited, and A. Macdonald, Glasgow. 

18,985. CHeques, C. Flower, Glasgow. 

18,986. ELectric Motors, W. Taylor, London. 

18,987. Furnaces for Steam Borers, W. Dawson, 
London. 

18,988. Improvep Seat Cusuion, 8. Seligmann, Liver- 


pool, ; 

18,989. Apparatus for Sprnnina Yarn, A. Greeves, 
Manchester. 

18,990. ELectricaLLy Heatinc Meta, W. P. Thomp- 
son.—(C. L. Costin, United States.) 

18,991. Sock or Coverine for the Foot, F. Clarke, 
Manchester. 

18,992. Preumatic Tires for Cycies, B. A. de Vries, 
London. 

18,993. Torpepogs, I. E. Clifford, London. 

18,904. Vatves for Pneumatic Tires, W. J. Box, 
London. 

18 995. Tor Props for Carriaces, &c., H. L. Philips, 
London. 

18,996. Woven Wire Rupser, A. Maltby, London. 

18,997. Turr, G. Edwards, F. W. Davies, T. and G. 
Lakey, and W. T. Seagar, London. 

18,998. INDooR and OuTpoor Seats, &c., P. P. Hills, 
London. 

18,999. HauLace Curr, J. W. Smallman, London. 

19,000. Hat LasBe.s, J. Faulkner, Manchester. 

19,001. Pranos and other INsrRuMENTs, 8S. F. Dalladay, 
London. 

19,002. OpricaL Toy, R. Pilkington, West Ham. 

19,003. Fixine Coverine to Tires, J. L. Delachanal, 
London. 

19,004. CLock Casgs, A. 
United States.) 

19,005. CaRRiaGEs for Common Roaps, &c., F. King, 
London. 

19,006. LireBvoy Rack, A. W. Hill and L. M. Myers, 
London. 

19,007. Improvements in Gas Stoves, R. Bergfeld, 
Germany. 

19,008. Gearine of VeLocirpepes, P. Hanriot, London. 

19,009. TrEaTING the Human Bopy, C. Sprick, jun., 








8. 


Bowden.—+(E. P. Baird, 


London. 

19,010. ADMINISTRATION of MepicringEs, C. Sprick, jun., 
London. 

19,011. Finisninc Venesrs, H. J. Haddan.—(C. B. 


Judd, United States.) 

19,012. CLorues, H. B. Goodall, London. 

19,013. OBTAINING Motive Power from Tipgs, E. Davies, 
London. 

19,014. Pweumaric Tires, A. Maltby, London. 

19,015. Hanp Trucks, N. A. Week and H. J. Moen, 
London. 

19,016. Structures for ExaisiTtion Purposes, G. M 
Wheeler, London. 

19,017. ExTincuisHeR for Lamps, 8S. Falk, London. 

19,018. ELECTRICAL TRANSMISSION, J. A. Davis and R. 
A. Fowden, London. 

19,019. MaGazineé and other SMALL-arMs, J. P. Lee, 
London. 

19,020. CHANNELLING Macuines, H. H. Lake.—(F. J. 
Freese, United States.) 

19,021, Apparatus for Sroprinc Enotnes, C. A. Hatch, 
London. 

19,022. PeRamMBULATORS, U. McClinchie, London. 

| 19,023. Stups, A. F. Richter, London. 

19,024. TrRoLLey Supports for ELectric Raitways, J. 

| M. Andersen, London. 

| 19,025. Vatve Gear for Direct-actinc Enoines, W. 
Craig, London. 

19,026, Cases for Matcues and Fusegs, 8. Llewellin, 
London. 

| 19,027. MANUFACTURING ScrROLL Irons, W. Thomas, 

| London. 
19,028. MaNuractuRE of Brusues, &c., M. Hellwig, 
London. 

19,029. Propuction of ParaBoiic SHevis, A. Wacker, 
London. 

19,030. Macuines for Makino Screws, &c., F. Cornil, 
London. 

19,031. Latcw Lock, M. Close and H. Plummer, 
London. 

19,032. Pyeumatic Tires, 0. Imray.—(W. C. Kepler 
and F, A. Wegner, United States.) 

19,033. Drivers’ VaLves, J. J. Elmer, London. 

19,034. Envevopegs, 8. Pincoffs, London. 

19,085. Rercectors, D. Reich, London. 

19,036. Lapies’ Dress Lirts, R. Heywood, London. 

19,037. ComBINeD Die and Currer, E. Hosking and G. 
D. Meudell, London. 

19,038. Panic Door Botts, T. Jones, London. 

19,039. WercHine Gotr CLus, H. Lambert, London. 

19,040. FLEXIBLE METALLIC Tubes, P. E. Secretan, 
London. 

19,041. Ver, Fasteners, W. H. Harrison, London. 

19,042, CoLLapsiBLE Box, A. Orth, London. 

19,043. TREATMENT of Hops, J. T. Connell, London. 

19,044. Oprarsinc SyncHRoNovus WorKING of Two 
Rotatinc Evectric Motors, 8. Pitt.—(/. H. West, 
United States.) 

19,045. Cycies, W. B. L. Toler, London. 

19,046. Game, F. A. Currie, London. 

19,047. Measurinc Apparatus for TarLors, A. F. C. 
Schroder, London. 

19,048. KitcHen Ranoes, T. J. Constantine, London. 

19,049. Rerisinc and Drawino Liquips, J. Reid, 
Sussex. 

19,050. Bact VaLve, W. Gray, London. 


11th October, 1893. 


19,051. Locks and Latcues, J. Woodward, London. 
19,052. Hanp.es for Carryino Parce.s, 8. Liewellen, 
London, 
19,053. DistripuTinG Disinrectant Liquips, T. 8 
Howie, Dover. 
19,054. MARTINI Fire arms, J. Young, Birmingham. 
19,055. Drivinc Gear, B. Poole and W. Thompson, 
Leicester. 
J. Bell, 


19,056. SeEcURING 
Manchester. 

19,057. Fontana Borties, J. and W. Meadowcroft and 
Son, Ld., Halifax. 

19,058. Economisinc Borer Fuet, J. L. Mitton, 








Boots and LeEaainos, 


Longport. 
19,059. SEPARATING and PuriFyinc Gratn, C. Clough, 
alifax. 
19,060. Extractinc Straw from Manure, 8. Blenkin- 
sop, Halifax. 


19,061. Pocket Knives, H. L. P. Murphy, Glasgow. 
19,062. Link Bettina, J. D. Walton, a a 
19,063. LatcHes for CARRIAGE Doors, W. M. Trousdale, 


London. 
ee IMPROVEMENTS in Frre-escapes, J. R. Fair, 





u le 
19,065. Securinc Tires, G. Gibson and E. A, Ross, 
_ Debjin. 7. 
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SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Oficial Gazette, 


503,231. Direcr-actino Enorng, W. 
ae * Y.—Filed a llth, 1892 
Claim.— n a pumping engine in ¢ inati 
with a steam chest, of ee mounted ination 
adapted to be oscillated and partially reciprocatey 
mechanically, and to be further reciprocated by stea: 
pressure, the (valve being provided with vent os 
wherebygit is, balanced on all sices, substantially “4 





A. Drevwett, 
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described. (2) In a pumping engine, the combina. 
tion with the steam chest, of a valve and pistons 
mounted therein, the pistons being provided with 
vent holes, the valve piston ports extending from 
either end of the chest to about the centre thereof, 
and controlled by the valve, substantially as described, 


503,287. Locomorive Borer, W. B. Mack, Boston, 
Mass.—Filed December 10th, 1892. 

Claim.—A locomotive boiler, the forward portion of 
the water leg of which is subdivided into an outer and 
an inner vertical compartment by a vertical partition, 
extending to the bottom of the water leg, and having 
openings 5 at its opposite edges and another opening 
/ at its central portion, all arranged to distribute the 
water flowing through the outer compartment, the 
outer o——- causing two streams of said water to 
enter the lower portion of the inner compartment at 
points coinciding with the side portions of the water 


[503,287 } 














leg, while the central opening causes another stream 
to enter the lower portion of the inner compartment 
at its centre, combined with a e@ or conduit, 
extending along the bottom of the boiler, and commu. 
nicating at one end with the forward lower portion 
of the boiler, and at its other end with the outer com- 
partment, said outer compartment constituting a 
water distributing continuation of the conduit, 
whereby water conducted backwardly by the conduit 
is distributed at the bottom of the water leg and 
caused to flow through the side portions as well as 
ge the forward portion of the water leg, as set 
orth, 


503,337. Pyrometer, B. A. Uchling and A, Stein 
bart, Birmingham, Ala,—Filed April 20th, 1893. 

Claim.—(1) The herein-described method of deter- 
mining the temperature which consists in parsing a 
gas through a tube or chamber having two apertures, 
the gas entering one aperture at the degree of tem- 
perature to be indicated, and flowing through the 
other aperture at a constant temperature, the change 
in the tension of the gas between the two apertures 
being the measure of the temperature to be indicated. 
(2) A pyrometer consisting of a tube having two small 
apertures and adapted to be connected at one end toa 
pressure or partial vacuum chamber, a gauge to indi- 
cate the tension of the said chamber, the gas being 
raised to the degree of temperature to be determined 
before entering one aperture, a cooling device to 




















reduce the temperature of the gas to a normal or 
certain degree before flowing through the other 
aperture, and a register to indicate the change in ten- 
sion of the gas between the said apertures, substan- 
tially as described. (3) The herein-described pyro- 
meter consisting of a chamber having an inlet at or 
near one end, and a tube having a portion inserted 
within the said chamber, and having two apertures, 
a cooling device applied to the other portion of the 
tube to reduce the gas ing through the same to a 
normal temperature ot wos leaving said tube through 
the outlet aperture, means for creating a tension on 
the gas in the tube, and registers to indicate the 
primary tension of the gas and the differences in 
tension between the said two apertures, substantially 
as described. 
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THE CHICAGO EXHIBITION. — PENNSYLVANIA 
RAILROAD COMPANY’S EXHIBIT. 


(From our Special Commissioner.) 


THE hishoty of railway development in the United 
States, though similar in many respects to that in Great 
Britain, differs from it in many others. These differences 
are well shown in the very complete exhibit of the 
Pennsylvania Railroad Company, which illustrates, by 
means of models and photographs, the changes which the 
Jocomotives, carriages, permanent way, &c., have under- 
gone in the State of Pennsylvania since the year 1825. 
The exhibit is located in a special building, whose out- 
ward form is that of a passenger station of classical 
architecture, 140ft. long, 40ft. wide, and which contains 
, main hall 100ft. long and 40ft. wide. On page 402 
vill be found the reproduction of a photograph of this 
building. ; 

The State of Pennsylvania claims the honour of being 
the first to introduce the locomotive into America. In 
the early twenties the State Society of Internal Improve- 
ment, whose function was to develope a system of trans- 
portation throughout the State, had under its considera- 
tion the question, even now unsolved in some other parts 
of the world, as to whether canals or railroads were the 
more desirable. The neighbouring State of New 
York had decided in favour of canals, and had built 
the Erie Canal. Pennsylvania, however, determined 
to adopt the railway. The members of the society 
accordingly had submitted to them several Icco- 
motives, of which models are shown. ‘The first of 
these is the John Stevens’ locomotive built at Hobo- 
ken, N.J, in 1825, which was the first steam loco- 
motive in America to carry pecple on a track. This 
was a circular track simply for the exhibition cf the 
capacity of the engine; the machine was never used for 
actual transportation. It has a vertical boiler and one 
horizontal cylinder, wheels withcut flanges, and a central 
pinion gearing with a rack laid between the wooden rails. 
A model was brought from England by Commander 
Strickland in 1826, and consists of a horizontal cylindrical 
boiler, on the top and at the two ends of which are 
mounted vertical cylinders. Their crogsheads are elon- 
gated transversely to more than the diameter of the boiler, 
and from both ends long connecting rods are attached to 
the four wheels of the locomotive. 

One of the earliest locomotives, in point of time, is 
perhaps the most interesting of the exhibits. Itis the 
John Bull, built in 1831 for the Camden and Amboy 
Railroad Company, and put first into service in November 
of that vear. The original locomotive itself is shown, 
having attached to it a tender and two carriages, which it 
has drawn this year frcm New York to Chicago, a distance 
of 912 miles—the record performance for an engine 62 
years old. It was made in Stephenson's shops, has 
horizontal inside cylinders, and four coupled wheels. 

The pilot, tender, head-light, and cow-catcher which it 
now has were fitted to it in America. The cow-catcher 
was connected to the axles of the driving wheels, upon 
which there was a lateral play of lin. to 1jin., to ease the 
locomotive when running around curves. Originally the 
locomotive had wooden wheels, which are exhibited ; but 
these are now replaced with iron wheels. The tender 
is a square wooden box with a “gig top,” which was 
occupied by a brakesman, whose duty it was to hold the 
signal cord and communicate signals to the engineman. 
The carriages are of the 1831 type, and are remarkable as 
showing that the arrangement and type of seats were 
then precisely similar to those in use here to-day. It is 
interesting to note that Mr. Baldwin, the founder of the 
Baldwin Locomotive Works, was employed to construct 
a model of the John Bull locomotive from Stephenson's 
drawings, and that this was his first connection with the 
locomotive. At this time the opinion was universally 
held that the adhesion of locomotive wheels was not 
sufficient to enable the locomotive to climb any but the 
very lightest gradients. Models are exhibited, showing 
the cable system then in use for overcoming the gradients ; 
the cable passed round a pulley fixed beneath the car. 

With the portage or cable railroad a safety car was 
used in case the cable should break. The safety car con- 
sisted of a pair of wheels supporting by springs two 
wedge-like runners, the thin ends of which rested on the 
rails in front of or behind the wheels, according as the 
train was ascending or descending. The car was always 
below the train, and in case of accident the wheels of the’ 
nearest car ran upon the wedge-like runners, forcing 
them against the rails and causing enough friction to 
stop the train. 

Other models of this period are those showing the 
method of transportation of canal boats; these were 
built in three water-tight parts, which could be bolted 
together, and were conveyed by land on separate trucks. 
The locomotive George Washington, built by Norris and 
Co., of Philadelphia, is of interest as being the first to 
demonstrate the fact that the adhesion of a locomotive 
is sufficient to enable it to climb a heavy grade; this it 
did on a second trial in 1885, on the Belmont grade near 
Philadelphia, after an unsuccessful attempt with wet rails. 

Another locomotive has a very long boiler, four-coupled 
Wheels, and two sets of engines. Of these a pair of 
inclined cylinder engines, mounted high above the fore- 
Most pair of wheels, drive the locomotive on the level, 
and a pair of vertical engines on the top of the boiler 
connected with a central pinion are set in motion for 
climbing a gradient, on which is laid a central rack. This 
1s one of two engines built by Baldwin’s in 1848 for 
working a grade of 1 in 17, on the Madison and Indiano- 
polis Railway. 

The John Stevens locomotive has single 7ft. driving 
wheels, and has a cut-off slide on back of the main valve. 
There are two return crank excentrics. Each of the two 
excentrics drives a rocking shaft, carrying a double lever 
With pins at each end. These pins, whose motions are 
always opposite, and with 180 eg. difference in phase, 
engage with one or other end of a link, pinned to the 
valve rod, uccording as it is desired to go forward or 





backward. The gears for expansion and main valves 
are similar, differing only in angular lead of excentric. 
Thus the engine can be set only in full forward or back- 
ward gear. The link consists of two gab ends, connected 
by two bows wide apart, as shown in the accompanying 
sketch, and is extended into a rod which is pinned to the 
valve rod. The width of the link is such as to allow it 





to be moved freely frcm one pin to the other without 
contact with either pin, ard to insure that the link does 
not touch the pin, which is out of gear during the whole 
revolution of the crank pin. This is an interesting 
illustration of the genesis of the more modern link 
motion ; almost precisely the same thing is to be found 
among the old drawings preserved by James Watt and 
Co., at the Soho Works. 

The Pennsylvania Railroad Company was chartered in 
1846, and purchased the State Werks in 1857. It 
commenced to build its cwn leccmotives at Altona in 
1853, but its work for the first ten years was chiefly 
experimental. All the chief types of locomotives used are 
shown in a cet cf large photographs arranged chrono- 
logically. It is difficult to speak generally of the 
directions in which the improvements shown therein have 
tended, especially as up till 1865 the locomotives were 
being made by several firms. All have outside cylinders 
with the exception of the John Bull engine, which 
came from England; and all the locomotives built since 
1866 have horizontal cylinders. 

The development of passenger and freight cars is well 
illustrated by a series of models. Stage body cars, 
originally constructed to be drawn by horses and modified 
for steam traffic, were in use about 1831. The car 
Victory, cf 1834, was one of the first built with bogies; 
it had benches arranged longitudinally both inside and on 
top, and had a drinking bar at one end. 

The great variations in section and weight of rail used, 
and in the methods of laying them, are shown by a series 
of rail sections and models of track, showing also the 
arrangements cf switches and sigralling apparatus. 
The first rail used was a 3861b. Stevens rail laid on stone 
blocks, the joints consisting of short iron tongues riveted 
to the stem of the rail; it was laid in 1831. An English 
fish-belly rail without flanges, supported by chairs on 
wooden ties, was in use in 1832, and in the next year a 
T-rail without base laid in chairs on stone blocks, the 
rail being held in place by iron wedges. A strap rail, 
consisting of a plain strip of iron laid on stone blocks, 
was used in 1837, and an experimental rail, 7in. high, 
laid on ties with joints with inside iron fish-plate and 
outside wooden block, was laid in 1849; it was the 
highest rail ever rolled. It is interesting to note that a 
rail as heavy as 921b. per yard was in use on the Camden 
and Amboy lines in 1848. The standard weight for the 
Pennsylvania Railway Company now is 100 Jb. per yard. 

Among the sidings exhibited is one which is now in 
very great use. It is employed where a single track is 
laid, and is shown in the diagram. It is termed a “lap 
siding.” 

Two freight trains, moving in opposite directions, go 
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on to the two sidings till a passenger train has passed, 
when they can both start off together. This device is 
very useful, since or the Pennsylvania Railroad the pro- 
portion of freight to passenger trains is as 8 to 1. 

A model illustrating the beginning of the block system 
in 1833 shows a series of posts three or four miles apart, 
with observers armed with telescopes at each. A white 
or black ball hoisted aloft indicates the approach of a 
train from one or other direction, and is observed at the 
next post and signalled on in similar way. 

There are several models of the floating equipment, 
which are of interest. One of these is the screw tug 
boat R. I’. Stockton, afterwards the New Jersey, the first 
steam vessel with iron hull or screw propeller to cross 
the Atlantic, which it did in 1839. It was designed by 
Ericsson for the Dane Railroad Canal, and had two pro- 
pellers, one behind the other, revolving in opposite 
directions, and had the rudder in front of the screw. It 
was discovered by accident that one propeller did not 
cause the vessel to careen over, as had been supposed 
would be the case. It was altered in 1841, so as to have 
one propeller, and the position of the rudder was shifted. 
Thus this boat was the first screw boat that had the 
screw in the dead water in front of the rudder. A very 
beautiful and complete model of the ferry boat Washing- 
ton, a double deck boat, plying in New York Harbour, is 
lighted in the interior by electric light. The original is 
204ft. long, 64ft. beam, and 12ft. draught. 

The bridges, tunnels, stations, &c., of the Pennsylvania 
Railroad are chiefly illustrated by numerous photographs, 
but there are some models, conspicuous among which is 
that of the bridge over the Schuylkill River, near Belmont, 
Philadelphia. This was the first railroad bridge built in 
Pennsylvania, and was, when complete in 1832, the 
longest railroad bridge in the world; it consisted of seven 
timber spans, being 984ft. over all. The latest practice 














of the Pennsylvania Railroad is to build all its bridges 
of stone where practicable. The present position of the 
tracks is shown and compared with the old lines, which 
have usually been replaced, on a large relief map. As 
the Pennsylvania Railroad does not attempt heroic 
engineering, but prefers to follow the watercourses in 
the generally very hilly country through which it runs, 
the tracks are often very convoluted, an example of 
which is shown by a large rehef model of the celebrated 
Horseshoe Curve. Relief maps of the four principal 
termini are exhibited, that of Jersey City, at one time the 
largest in America, being especially noteworthy. 

Much ingenuity has been shown in devising models 
wherewith to make clearer the magnitudes of some of 
the quantities with which the Pennsylvania Railroad 
Company has to deal. One of these models is a globe 
with three tracks round the equator; on one of them a 
freight car moves with such velocity as to take it com- 
pletely round in sixty-three seconds, and is explained as 
representing the fact that the freight traffic is equivalent 
to carrying one ton round the earth every sixty-three 
seconds; on the second track a passenger circumscribes 
the earth in seven and three-quarter minutes, and on 
the third a Jocomotive moves completely round in two 
hours; that is, the passenger traffic is equivalent to 
carrying one passenger round the earth in seven and 
three-quarter minutes; and the locomotive mileage is 
equivalent to the passage of one lccomotive round the 
earth every two hours. 

Another globe has a rail bent round it, commencing at 
New York and going west in the arc of a great circle till 
it comes back to its starting place, and West again till it 
reaches a point in the Pacific Ocean within 1400 miles of 
Honolulu, Hawai; this is intended to illustrate the fact 
that 14,278 miles of track ccmprised in the Pennsylvania 
Railroad system would, if placed end to end, stretch over 
that distance. To illustrate the volume of broken stone 
ballast on the tracks of the Pennsylvania Railroad, the 
stone is supposed piled into a pyramid of same base as 
the pyramid of Cheops, and the two are shown side by 
side to the same scale, to the very great disadvantage of 
the latter. A very striking way of representing the 
magnitude of the traffic dealt with is by means of a 
large map about 8ft. high and 38ft. long, bent into a 
nearly cylindrical form, and showing all the tracks. The 
positions of all trains in motion at 6 p.m. on Columbus 
Day of last year are indicated by small tin loccmotives. 
The map is on the inside of the cylindric surface, and 
standing in the centre one has a sort of panoramic view 
of the whole railroad system and the country it traverses. 

Outside its special building, the Pennsylvania Rail- 
road has laid a standard four-track railroad, with rails 
100ft. long, frogs, switches, stone ballast, and ditches, 
signal tower, signals, and overhead footbridge. On the 
tracks are the two huge gun-cars by which the 16}in. 
and 10in. Krupp guns were conveyed from Baltimore to 
Chicago. Each car consists of a large bridge carried 
on two smaller bridges, each of which is supported at its 
two ends by eight-wheel trucks. The weight of the 
164in. gun is 127 tons, and of the car complete 
80 tons, making a total of 207 tons equally distri- 
buted over the thirty-two wheels of the car. The signal 
tower contains electro-pneumatic signalling and switching 
apparatus. The system which the company is now 
introducing, and has already had in use for two or more 
years at some of the larger stations, is one by which the 
signals and switches are moved by compressed air, the 
valves being moved by electrical means. 

The history of the Pennsylvania Railroad has been 
one of continuous and increasing prosperity. In the 
exhibit is a frame on which are mounted impressions from 
seals of 218 corporations, all of which are now merged 
into and controlled by the company. ‘The total length 
of line in operation at present is 7980 miles. The rolling- 
stock consists of 3148 locomotives, 3364 passenger cars 
with a seating capacity of 144,000, and 122,122 freight 
cars. The fleet consists of 241 ferry-boats, tugs, &c. 
The number of enginemen is 4018, and of firemen 4250. 
The shops cover an area of 184 acres. The total number 
of men employed is 105,000, and each on the average 
supports four people besides himself. The total sum paid 
away in wages last year was 55,000,000 dols. 

Coal is consumed by the company at the rate of ten 
tons per minute, and sufficient water is evaporated in the 
locomotives to supply the city of Washington. Last year 
47,160 tons of steel rails were laid east of Pittsburg, an 
average of 129 tons per day; 1,785,867 cross ties were 
laid, or 4755 per day; 221 locomotives were built, or one 
per fifteen working hours; and 4054 passenger cars, which 
is at the rate of 1} per working hour. 

On page 402 will be found reproduction of a photograph 
of some of the more interesting models mentioned in this 
article. 








THE WATER SUPPLY OF LONDON. 
No. I. 

Tue Royal Commissioners appointed in March, 1892, 
with Lord Balfour of Burleigh at their head, for the 
purpose of ascertaining whether the sources available 
within the watersheds of the Thames and the Lea are 
adequate in quantity and quality for the water supply of 
the metropolis, have presented a report, which takes up 
the subject after the manner of the Duke of Richmond’s 
Commission, but from a point of view nearly a quarter 
of a century later. We are no longer told of a probable 
increase of the population to 5,000,000 or less at some 
distant date, and a supply of 200 million gallons per day 
as sufficient to meet “the highest demard that need 
reasonably be looked forward to for the metropolitan 
water — We have already reached these points 
and passed them, though it is right to observe that this 
is partly because it has become necessary to take into 
consideration a wider area of supply than was contem- 
Layee by the Commission which recorded its conclusions 
in 1869. 





In the present report the area over which the eight 
Metropolitan Water Companies have statutory powers of 
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| 
supply is reckoned as about equal to 620 square miles, 


and is technically known as Water London. But the 
Commissioners consider it necessary to forecast the wants 
of a much larger area, composed of whatis called Greater 
London, covering 701 square miles, with the addition of 
certain outlying parts of Water London, having an area 
of about 144 square miles. The future period of time to 
which the inquiry has reference is composed of forty 
years from the date of the last census, and therefore 
terminates in 1931. At that date the population of 
Greater London is expected to become 11,035,289, and 
that of the outlying parts of Water London 156,645, thus 
making a total of 11,191,934 for the entire area of 845 
square miles. Allowing 35 gallons per head per day for 
a population of twelve millions, the entire daily volume 
would be 420 million gallons. For this purpose it is 
contemplated that, under certain conditions as to the 
extension of the existing works, a daily volume of 300 


million gallons may be taken from the Thames, 
52} million gallons from the Lea, forty million 
gallons from wells in the Lea Valley, and 273 


million gallons from wells in the Kent Company’s district. 
The companies give an estimate which enlarges the supply 
from the wells, so as to make it 87 million gallons per day 
instead of 674, thus bringing up the daily total to 439} 
million gallons. Although the Commissioners say they 
‘‘have adopted 35 gallons as a safe basis of calculation 
for the future daily requirements per head of the popula- 
tion,” of the entire area, making rather less than 392 
million gallons per day for the total of 11,191,934 in 
1931, they go on to add 6 per cent. in order to provide 
for anincreased demand “ in very dry hot weather, and in 
times of severe frost.” This is intended as a maximum, 
to meet a special demand for a limited period, the daily 
quantity so given exceeding 415 million gallons, or 37 
gallons per head. General Scott shows that in the summer 
drought of 1887, the average daily supply furnished by 
the London companies during one week in July rose to 
87 gallons per head, a maximum equal to the one just 
named. The extent of the population to be expected in 
1931 is an important element. The calculation made by 
the Commissioners is based on the assumption that the 
increase in the forty years will be at the same rate as in 
the decennium which ended in 1891, namely, at the rate of 
18-2 per cent. decennially for the population of Greater 
London, and 19°7 per cent for the outlying parts. We 
can hardly expect that the general rate of increase will 
decline, considering the probable development which 
appertains to the Outer Ring. 

The first question which naturally presents itself as to 
the enlargement of the supply is the possibility of 
increasing the volume derived from the Thames, so as 
to augment it fully threefold. In 1892 the quantity 
taken from the Thames for the supply of London 
averaged rather less than 95 million gallons per day. By 
1931 this is to be 300 million gallons. Plans for more 
fully utilising the Thames by the construction of 
impounding reservoirs were laid before the Commissioners 
by different engineers; one by Mr. Henry Robinson, a 
second by Messrs. Marten and Rope, and a third by 
Messrs. Hunter and Fraser. Mr. Hunter is a director, 
and Mr. Fraser the engineer, of the Grand Junction 
Company. This last-named plan consists in the con- 
struction of nine reservoirs upon land in the neighbour- 
hood of Staines, at a distance of a few miles from the 
existing works. These reservoirs would be formed by 
excavating below the surface in almost flat ground, and 
raising the material so removed into banks. By this 
combined process of sinking and raising a depth of 40ft. 
would be obtained, the digging being entirely in gravel, 
which overlies the clay to a depth of from 20ft. to 30ft. The 
reservoirs are to be made water-tight by forming vertical 
puddle-walls in the hearts of the banks, carried down by 
trenches into the clay below, the internal slopes being 
protected from wash by a concrete lining. The Com- 
missioners say ‘‘there can be no doubt that perfectly 
safe, sound, and satisfactory reservoirs can in this way 
be insured.” An advantage which they consider is 
rightfully claimed for this project is, that it can be 
carried out by instalments, as may be required by the 
increase of population. The storage would consist of 
1896 million gallons in 1901, increasing in each decade, 
s» that in 1941 it would amount to 17,526 million gallons, 
in order to secure a daily supply of 300 million gallons, 
and to insure a minimum flow of 200 million gallons over 
Teddington Weir. The water to be stored would be 
taken from the Thames at a point about a mile above 
Staines. The levels would admit of the water flowing in 
partly by gravitation, but mainly it would have to be 
pumped, the top water level in the reservoirs being 30ft. 
above the ordinary water level of the river at the point 
of abstraction. From these reservoirs the water would 
gravitate through cast iron conduits to the filter beds at 
Hampton and Molesey. The first four of the reservoirs 
would be just north of Staines, three others would be 
south of the main road between Staines and Hampton, 
and two others, to be constructed last in the series, 
would be at Wraysbury. The total cost, with pumping 
engines, is reckoned at £5,391,000. The calculations for 
storage are made on the hypothesis that 200 million 
gallons per day is to be the minimum flow over Tedding- 
ton Weir. In the driest years the average is 900 million 
gallons, so that the 200 million gallons can only be for a 
very limited period. The Commissioners say in their 
‘conclusions ” that when an average daily supply of 300 
million gallons is taken from the Thames by means of 
these storage reservoirs, ‘‘ there will be left to flow down 
with the tidal portion of the river an average daily 
quantity of not less than 1000 million gallons.” At the 
same time it was stated in evidence by Mr. Walter 
Hunter, that the reservoirs set forth in his plan would 
provide for four months of drought and fifteen days of 
flood. No provision was made for compensation water, 
it being considered. by the framers of the scheme that the 
people on the banks of the river would never suffer the 
same abstraction of water as they do now. A statement 
to this effect was made by Mr. Fraser, and obviously 





means that the river under the proposed system would 
have a better flow in years of drought than it has under 
existing conditions. This expectation is evidently enter- 
tained by the Commissioners, providing certain regula- 
tions are observed in the management of the reservoirs. 
The project brought forward by Messrs. Hunter and 
Fraser claims particular notice, as emanating from the 
companies now drawing water from the Thames, and as 
being in a certain degree approved by the Commissioners, 
who make several remarks in its favour, one sentence in 
their report being as follows :—‘ Broadly speaking, and 
without committing ourselves to details, we may say that 
the conception of the Staines’ scheme of storage com- 
mends itself to us as the best which has been suggested.” 
The Commissioners go on to observe that the project 
affects but a short run of the main river and none of the 


tributaries. The proposed sites for the reservoirs are 
pronounced quite unobjectionable when considered 
geologically. Underneath 20ft. or 25ft. of gravel, as a 


probable estimate, the thoroughly impermeable London 
clay would form an entirely satisfactory bottom for the 
reservoirs. No borings have been submitted to the 
Commissioners as showing the depth of the gravel on 
the proposed sites, but borings at Hampton, and some 
other points, show a depth of 20ft. or 25ft. before 
getting down into the clay. Itis to be observed that 
the scheme does not include additional filter-beds. 
These will unquestionably be wanted, and will add to the 
cost. 

Mr. Henry Robinson’s plan in connection with the 
Thames included the construction of three reservoirs in 
the Kennet Valley, to contain between 46,000 and 47,000 
million gallons, by means of which the minimum flow 
at Teddington Weir would be increased to 800 million 
gallons per day, leaving a further 300 million gallons for 
the purposes of water supply. The Commissioners 
express great doubt as to the possibility of constructing 
water-tight reservoirs on the sites suggested. Another 
objection to the scheme is that the drainage area of 350 
square miles is pervious to the extent of five-sixths. 
The Commissioners say they have absolutely no know- 
ledge which would entitle them to assert that a consider- 
able quantity of the rainfall may not be entirely lost by 
flowing through underground channels into the drainage 
areas below the one which should feed the reservoirs. 
They characterise the scheme put before them by Mr. 
Robinson as ‘‘a very bold and ambitious one,” the main 
reservoir suggested having a capacity three times that 
of the largest ever made in this country, namely, the 
Vyrnwy reservoir, for the supply of Liverpool. Its 
estimated cost is £3,000,000, and on that account it is 
considered that its construction ought not to be attempted 
unless it is ‘incontestably proved, beyond a shadow of 
a doubt,” that it would be in every respect successful. 
Having given the scheme their most careful considera- 
tion, the Commissioners report that they cannot advise 
its adoption as a satisfactory mode of providing storage. 

The plan proposed by Messrs. Marten and Rofe was 
submitted on behalf of the Thames Conservators, and 
provided for nine reservoirs to be constructed upon 
various tributaries of the upper Thames. The precise 
function of these reservoirs is to provide from store 
130 million gallons per day for supply, and at the same 
time to compensate the river to the extent of nearly 
30 millions. The Commissioners observe that as the 
quantity now authorised to be taken direct from the 
Thames is 130 million gallons per day, the plan of the 
Conservators really means doubling the supply from that 
source. It was assumed as the basis of calculation that 
droughts of 120 days would have to be provided for, and 
that, therefore, 19,200 million gallons of storage would 
be required. The nine reservoirs to be constructed would 
contain rather more than this quantity. It is remarked 
that the whole of these reservoirs did not receive 
the unqualified approval even of the witnesses called for 
their promotion. Mr. Marten himself was in doubt as to 
the suitability of two, situated on the rivers Glyme and 
Dorne respectively. Mr. Topley said it was possible that 
one of the other reservoirs would not hold water per- 
fectly. With regard to the reservoirs generally, Mr. Rofe 
expressed the opinion that by providing wing trenches 
they could be made to hold water. He admitted that the 
spots selected were “ not ideal sites,” but said he was 
sure better would be found in the tributary valleys of the 
upper Thames. The Commissioners say the impression 
conveyed to their minds by the evidence as a whole, 
given by the projectors and supporters of these reservoirs, 
was that they were not entirely satisfactory. None of 
the witnesses spoke with any enthusiasm in their 
favour, but, on the contrary, ‘‘a somewhat apologetic 
tone was adopted throughout.” On the other hand, the 
opponents of the scheme offered a very emphatic con- 
demnation of most of the sites. Mr. Binnie said the 
reservoirs might be constructed, but they would never 
hold water. He was inclined to say that seven out of 
the nine could not be constructed at all. Mr. A. H. 
Green, Professor of Geology in the University of Oxford, 
gave evidence adverse to the sites. Mr. Deacon 
practically endorsed Mr. Green's criticisms, and also said 
he believed the collectable water had been considerably 
over-estimated by Messrs. Marten and Rofe. The 
Commissioners having cited such evidence as this con- 
cerning the reservoirs, point to it as showing that they are 
justified in not looking upon the proposed sites with 
‘much confidence.” They further observe that if storage 
on a large scale must be provided somewhere, the nearer 
it is located to the present intakes the better; because 
the whole watershed area above the point of abstraction 
would be absolutely unaffected. With regard to obtain- 
ing water from gravel beds contiguous to the Thames, 
the Commissioners consider this equivalent to taking 
water from the open stream, and they deny theright of the 
Lambeth Company, and the Southwark and Vauxhall, to 
claim the water they obtain from the gravel beds as being 
supplemental to the quantity they are authorised to draw 
from the actual river. The Lambeth Company is able 


to take six million gallons per day from the gravel beds, 








and the Southwark and Vauxhall Company state that 
it can get three million gallons in this way. Let the 
quantity be what it may, the Commissioners consider the 
water derived from these beds is either prevented from 
reaching the river, or is abstracted from it. Ina further 
article we shall consider the question as it affects the 
valley of the Lea. 








DUNSTON COAL STAITHS, 


Or late years the North-Eastern Railway Company has 
carried through many important works in Newcastle and 
on Tyneside. The Dunston coal staiths, which are now 
approaching completion, are not the least of these, The 
staiths are probably the largest of the kind on the banks of 
the Tyne. They have been constructed at a point directly 
opposite the Elswick yard. 

It may be remembered that some years ago an agitation 
began for a new outlet for the Durham coalfield. The result 
was the formation of a private company, which projected a 
line called the West Durham and Tyne Railway, and in. 
troduced a Bill into Parliament for obtaining the necessary 
powers. This was opposed by the North-Eastern Railway 
Company, and aftera long struggle in the House of Commons 
and the House of Lords, the Bill was thrown out, but on the 
understanding that the North-Eastern should itself provide 
shipping staiths at Dunston. It is in fulfilment of that 
understanding that the present works have been carried out. 
With the Team Valley main line a junction has been made 
at Low Fell, and from this point to the commencement of 
the timber work the line is about 2} miles in length. This 
involved some very heavy bridging, including the Team 
River, which has been twice spanned, and the Allerdean 
wagon-way, which had also to be crossed. All difficulties, 
however, were satisfactorily surmounted. The line crosses 
the Redheugh branch, and from thence a timber structure 
has been made, 1580ft. long, and with berths and spouts for 
the shipment of coal. In the construction of this jetty it 
was found there was a very great depth of mud and silt, 
which necessitated very long piles and a great number of 
them in order to distribute the weight coming on the top. 
Most of the piles are, in fact, from 75ft. to 85ft. long. They 
are, of course, spliced, and were driven to the great depth 
required by the Lacceur steam pile driver. A traveller was 
constructed by the contractor at the starting of the work. This 
overhung the span of each tier, which is 17}ft., and then 
travelled onward on the tiers as they were driven. 

There are three berths, with two spouts at each berth, for 
the shipment of coal. The lowest spout is 35ft. above high- 
water mark and the highest is 43ft., so that practically any 
of the modern large-sized boats can be conveniently loaded. 
A good depth of water has been obtained. In front of the 
staiths there will be a depth of 16ft. at low-water of spring 
tides. There are three stairways from the top to the bottom, 
one at each set of spouts, and there are three gangways at 
the quay level to go from the lower deck to the land. The 
arrangement of each set of spouts is on the simplest and 
latest method, being similar to that at Blyth and at the last 
new jetty at Tyne Dock. The hanging spout can be lifted 
and lowered to any angle and to fit any of the hopper mouths, 
and it can also be swung to a radius of 15ft. Another set of 
gear opens and shuts the traps at the ends of the hanging 
spouts, which regulate the delivery of coal into the ships. 
The spouts themselves are so balanced by graduated weights 
that two men can easily lift them up and work them in any 
way; whereas, by other systems, four or five men are 
required to do this work. The spouts have been designed to 
meet the varying heights of ships. At the first set of spouts 
there are four shoots, at the second five, and at the third six. 
By this arrangement the breaking of coal will be, to a great 
extent, avoided, for it will be dropped-into the ship from a 
pretty uniform height, however much the height of the 
vessels may vary. Shelters are provided for the men at each 
spout, and below there is similar provision for trimmers and 
teemers. 

The construction of the staiths—which we illustrate on 
next page—and connecting Jines was commenced early in 
1891. A few figures will give a fair idea of the character of 
the work. The Newcastle Journal states that in the piles 
alone there are 77,000 cubic feet of timber. There are 
120,000 cubic feet in the superstructure, and, with planking, 
the whole of the timber comprised in the work is 230,000 
cubic feet. Of this about half is creosoted and the remainder 
kyanised. No less than 350 tons of iron bolts were used. It 
is proposed that the engines shall push the loaded wagons to 
their respective places, after being emptied they will turn by 
gravitation into the incline and pass into a large field which 
is set apart for sorting. In connection with this field there 
are eight lines ‘of rail. As already mentioned, the whole 
work is nearly completed, and may be expected to be brought 
into operation shortly. The effect on the Tyne shipping 
trade must be considerable. The staiths will offer the most 
convenient outlet for a large number of Durham collieries, 
and to all they will offer a useful alternative to Tyne Dock. 
Practically any vessel that can pass under the High Level 
can be loaded at the new staiths, and the swing bridge will 
no doubt be much oftener brought into requisition as the 
result of the increased passage of vessels up the river. 
Dunston and the neighbourhood should reap considerable 
advantage from the new staiths, and it cannot be long before 
additional houses will be required for trimmers, teemers, and 
sailors, who will be employed in connection with the staiths 
or land there. ; 

The whole jetty, it should be mentioned, is on a gradient 
of 1 in 90. The contract was entrusted to Mr. D. N. Brims, 
of 4, St. Nicholas’-buildings, Newcastle, the foreman of the 
works being Mr. Thomas Johnson. Mr. Philip Bulmer was 
the resident engineer. The designs were made by Mr. C. A. 
Harrison, engineer to the North-Eastern Railway Company. 
The staiths and lines have involved a very heavy expenditure, 
and it must be a long time before the company can recoup 
itself. The cost of the railway lines was £62,000, and 
of the staiths £50,000, making a total of £112,000. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
A party of members of this Association paid a visit on Monday, 
October 16th, to the Birmingham Small-arms and Metal Company, 
Small Heath. They were conducted over the works by Mr. A. 
Driver, Mr. Clements, and Mr. G. Wilkes. The many various and 
interesting processes undergone in the manufacture of the Lee- 
Metford magazine rifle were explained in —_ detail from the 

ithery to the bling-room, in which place the rifle is finally 
finished. The privilege of being allowed to visit the factory was 
greatly appreciated by the party, 
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NEW COAL STAITHS AT DUNSTON: 
MR. UC, A, HARRISON, ENGINEER 
(for description see page 398) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsidl ‘a YP 


JET PROPELLERS. 

Sin,—Tae article on the above subject in THE ENGINEER of Sth 
September, calls to recol!ection a paper by Mr. John R. Ruthven, 
read at a meeting of the Institution of Engineers and Shipbuilders 
in Scotland, 27th October, 1891. 1 believe I am correct in stating 
this, as an old proposal for ship —. upon which Mr. 
Ruthven’s father a expended a life's labour in the improvement 
and advocacy, with the result that although it had received a 
certain measure of experimental test by the British Admiralty, 
this was done in an imperfect manner ; the precise facts were not 
elicited upon which the system ought to have been judged, before 

ractically setting it down asa failure. Itseems to me that Messrs. 
ey have failed to perceive that the Admiralty authorities 
applied an improper system of analysis, and judged the experi- 
ments by a fallacious standard ; although one which they them- 
selves have seemed to homologate; and, consequently, were 
unlikely to arrive at other more correct or definite comparative 
results. Mr. Ruthven has quoted a number of comparative trials 
—see annexed tables Nos. I., Il., and Il1.—which, at the time, 
were made not only on the jet-propelled vessel Waterwitch, but 
also upon the two similar formed and dimensioned vessels Viper and 
Vixen ; thes latter being fitted with twin-screw propellers. As, also, 
thecomparative trials upon fourrathersmaller vessels differently pro- 


of our 








portioned, tat twin-screw propelled, by engines of the same nominal | 


power. Examination of these will form a suitable and instructive in- 
troduction to the subject. I have also to premise that these experi- 
ments bear internalevidence that they have beencarefully conducted 
and faithfully reported, although Mr. Ruthven refers to some matters 
which, certainly, seem to have required an explanation. As a first 
example, turn to the Philomel trials of June 14th, 1868—quoted at 
Speed® x mid-section 
Indicated horse-power 
as the standard of comparison, and applying it, quotes the calcu- 
lated values, 302 and 419, as the et comparative efficiencies for 
those trials. And again, for the same vessel's trials on May Sth, 
1868, the values 3l@,and 385, respectively. 

For years back I have endeavoured to show such numbers are 
not measures of relative efficiency. They only indicate ignorance 
of a very important fact. Two hundred years ago, Sir Isaac 
Newton stated a principle, in virtue of which, upon each of those 
Tespective days, b 


page 29. Mr. Ruthven adopts the formula, 


&c., were the same. Any difference would be due to a change of 
circumstance, and would be the indication and measure of the 
change. I have pointed out, with the markedly - varying 
numbers usually obtained from experiments upon the same 


ship under, seemingly, the same conditions, or differing 
only, as respects the developed power, and the corre- 


sponding obtained speed of vessel, we can always deter- 
10 «Vv 
V2 


.° or its analogues, will give a constant 


mine a quantity of the form ; which, employed as a factor 


of the function ™ 
product instead of the unequal numbers. This is an entire justifi- 
cation of Sir Isaac Newton's prediction made a hundred and thirty 
years before steamships existed, and to anyone of mathematical 
instincts. a satisfactory indication that the true form of the equa- 


A = C ought to be: =f A dala 


denotes the indicated horse-power developed, to give the vessel of 
m immerged midship section, the speed V nautizal miles per hour. 
Also, in which m is capable of being replaced by the two-thirds 
power of the displacement, or by the immerged surface of the hull, 
subject, however, to a slight correction when different-sized vessels 
are compared. (In the same vessel the difference is evanescent, 
and it is indifferent which factor we adopt.) In practice, the 
D* formula is the easiest applied, and the correction simple, Very 
approximately, we have merely to write D* instead of D*, 
example :— 


nH 


tion — = C, where E (equinés) 


For 


Philomel, March 14th, 1868, gives “ = = 302, for V = 10°86, 
And again :— : 

Philomel, March 14th, 1868, gives “ = =: 419, for V = 9°391, 
But, multiplied by the factor tl either gives the same pro- 


duct, 243-2. Hence it follows :— 

For Philomel, March 14th, 1868, we have E = 
Similarly, 

For Philomel, May 8th, 1868, we have E = 
March 14th, 1868. 


94V 10 12V-  ) 
» « GD 
267 Vio wv. 
May sth, 1868, 
9°35 








The test, trial speeds V = 10°36 9°391 10982... 

Then products aV= 19770 . 15155 12916 
Add logs. V = 1°0358 104056... «= "BF 12 
Add log. constant = - 19731 “42060 *4266 
Then, sum, or log E = 29859 br 26550 .. 89827. ~ 26804 
By trial data log. E = 29859 26551 2°9827 26893 


The agreement is, therefore, complete, and may be corroborated 
by the following different line of inquiry. For, if we consider the 
obvious meaning of the ratio of the developed power E, to the 
number of revolutions of the engine shaft in which this power has 
been developed (necessarily a force relation). If from the experi- 


mental data, we form the values of the quantity log. 4 I have 
shown the relation exists, log. 2 = C+ eV. Where C and ce 
are conditioned constant qualities. as for example :— 
For Philomel, March 14th, 1368, log. . = - 12850 + -15V. 

7 - (IL) 
For Philomel, May sth, 1868, log. +7 1°5586 + 1227 V. | 
Or, we may write, generally, E=CN 1l0«-»)¥. ) 
For Philomel, March 14th, 1863, E = °1923 N 10 WV. ~ . (IIT) 


For Philomel, May Sth, 1868, 


Equations (III.) at 
follows :— 


E= 3620N1027v. | 
bottom, are identical with (I.) The test as 


March 14th, 1568. May 8th, 186s. 
Trial speeds, V = 10°86... 0-982. 


0°36 9°391 sacle 9° 350 
Then, (a- »)V = 1°6200 .. 1°3475 171483 
Add, log. N = 2-0766 1-9823 
Add, log. constant = 5 


-. ~1°5586 





Sum, or log. E = : 2-9892 
By trialdata, E = 2°6551 .. 2°9827 26893 
The rationale being that both have a common origin, enunciated as 
follows: The differential coefficient, with respect to the speed, of 
the logarithm of the resistance, is a conditioned small constant 








quantity. This being denoted by a, in symbols we write 
d log. R a . he . 
ro =% which, by the mathematical principles of analytical 


mechanics, is simply the fundamental form of equations (I.); or 
E=4V10«¥v. While by equations III. E=CN10@- Vv, 


4b > 
Vy 

cw?" 

m V 10”. Suppose, also, obviously, 


and by taking the ratio of the members of these. 1 = 
Therefore, N = pS V10«Vv = 


ra = C10 @-™V; or, by taking the logarithms of members, 





e values of such a coefficient ought to be exactly | 
alike. That is to say, if the trial circumstances, weather, draught, | 








x) y. 


Formule I. and IIL, and a comparison of the values of the initial 


log. 4 = log. C + (a - Formula IL, is thus a modification of 


constant C, of the second member, furnishes the variations of the | follows : 


initial friction of motion in the particular circumstances of each trial. 
This is the quantity known in mechanics as ‘* Morin’s constant. 


| 
| 


Thus, in the trials of the Philomel, the ratio of these coefficients, viz., | 


1928 and °3620, show, in the second trial, the initial friction of 
motion was 1°88 times the value it had during the circumstances of 
the first trial. Again, the values of this coetticient C, multiplied 


by the respective values of N in each case, is the value of the work | From coefficients, efticiency would be said to be practical] 
done upon this resisting friction at the special speed of piston. In | whereas it has been shown that Vixen, to be propelled 1( 
effect, these equations represent a very important proposition, | would require 1186 indicated horse-power; Viper only 


enunciated in the following terms. 








—— 





and worst, Bulltinch, 714 x 1°26 = 900; 
with the foregoing, for the larger vessels. 
The foregoing calculations lead to some obvious deduce 


the comparative figures 


tions, ag 


Vixen, May 3ist, 1856— 


With 386 1.H.P., speed 8°005, cocfticient = _ 433 
Viper, October 11th, 1867-—- 
With 34 LHLP., speed 7625, 3, ,, = dang 
» 0 4 »  9O8t, 185-4 


y alike, 
) knots, 


- , r one . requires 
8032; while Waterwitch, 12th October, 1867, with very 














much 
1.—T. tals at the Thames Measured Mile. 
Vessel’s name .. .. Vixen Viper Waterwitch 
Nominal horse-power 169 : 1 160 
Date of trial ‘ May 9, 1863 | May 1s, i8éé = May 31, 1856 Nov. 5-G, 1866) June 4,1856 June 5, 1866 | Jan. 1, 1867 Jon. 17, 1s67 
ft. in. ft. in. ft. in. ft. in. ft. in. ft. in, ft. in. ft. in. 

a { Fore Sa 8 7 | o Ww » 10 WwW 3) » 6 m6 9 & WwW om 
Draught | Aft : Mos Ww w Ww MW 5h Ww 6 w 6 os Mf 
Midship section sq. ft. 30S 3b 315 B3t _ 30H SU m4 rey 
Boiler power .. ..| Fall | Half | Full Half Fall; Half Full) Half Full | Hal Full | Half |) Fall Full Half 
Revolutions .. 0... .. | 102°75 69°62 | 114775 90°37 L159) 9O°3BT—O"3_ 85H MOT) 8TH LO | SYNE | A216 HGS 26eK8 
Indicated horse-power ..| 67! 230 766 371 751 386 739 331 ti i 707 7 S34°5 SUS 
Speed .. .. .. knots | S*46s8 0 S°667 | 9°092 0 T°376 | H°Q1G | S°OND SSO | F242 | 8943 | TTT OS | T°622 | OOD OBS | Seay 
— a eee 275°6 | 2436 | WM B44 82575 433 317°7 | 382.9) 821°6 | 369°1  336°6 | 861°s | 342°7 van 327 "4 

I}.—Trials at the Stokes Bay Measuved Mie. 
Vessel’s pame... Vixen Viper Waterwitch 
Nominal horse-power 160 10 _ 160 
Date of trial we Aug. 2, 1867 Aug. 5, 1867 Oct. 11, 1867 Aug. 9-10, I867—_ Aug. 28, 1867 Sept. 3, 1867 Oct. 12, 1867 
ft. in. ft. in. ft in. ft. in. ft. in. ft. in. ft. in. 
arr » 10 oot 9 I w 7 9 wT 
Drought jan 8. |. oil il 10 Tee) Tae Moy r 
Midship section .. sq. ft. 336 335°7 33 ' a B86 $83 336 
Boiler power a a Full Half Full Haif Full Half Full Full Half Full Half Full Half 
Revolutions .. se Ws'6 Sa lo? S20 LOS 8377 407 41°5 23°2 or" 2-9 14 30°45 
| Indicated horse-power .. | 657 336 3 06 344 Ww sol a 70 5) TOO BARS 
{Speed .. .. .. knots O58 TBIT 7°334 | 9586-77625 | 9°237 wee 6 O47 S88 6326 BV 7-205 
=— ee — 37eo 305 435°5 | 30075 435°4 431°3 351-0 SoG 328°7 273° 303°3 314-3 B57" 3ou8 
ad. =. 
WL — Trials of Philomel Class. 
Vessel’s name Philomel Lapwing Ringdove Bullfineh 
Nom. horse-power 160 io ‘ : : 160 
Date of trial Mar. 14, ‘6S May S, 1Sds |Mar. 20, 1868 April 16, ‘68 July 14,63 Mar. 20, ‘63 Mar. 30, ‘63 Nov. 1%, ‘68 May 12,68 Oct. 27, ‘is 
ft. in. ft. in. i ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. 
{ Fore 9 4 9 8 8 4 s Ww 9 5 Ss 6 85 » 7 8.1) * 3 
Draught | Aft... 10 53 1) 3 10 4 Ww 2 Ww 4 9 10 W 2h WwW 3 Ww 2 Ww 3 
Mid. sec. .. sq. ft. 229" 230 212 217 223 207 26 Pl) 217 24 
Boiler power Full Half Full | Half Full | Half Full Half Full Half Full | Half Full Half Full Half Full Half Full Hal 
Revolutions LIS*OS 91°5 119633 OT BSILLS YT 86°96'124°42. 95° 468 L196, 80°53)125° 18: 83°S25 123-83 YS" 415 120°61 95°86 TBE UL 9S°5 Lee Os 45 
Ind. horse-power 8 52 a1 480 so 324 100+ 3us S82 330 sse 2s2 45 63 O57 $41 O17 | 378 ONS 
Speed knots 10°86.9°391 10 982) 9°350/10°464) S°O51 LOTS3O) GOSS 1O°S47) STIS 106382 87145 11103) YOST LO722) 9° 383 10959 S*Sv2 10-624 so 5s1 
ee Ee 5-302: «419s B16 | 385 | 200} 840) 274) 407) 88) STM) 803) SL 0298) 426 SL 08 T2 ts 
nda. i. 

The power expended in propelling a vessel, in the same circum- inferior coefficient, average a " = 358'7 for a speed of 10 knots, 

stances, at different speeds, is equal to the product of the work E 





done on Morin’s constant, at each particular piston speed, when 
this work has further been multiplied by an exponential factor of 
the form 10‘"—™ Y, for which quantity, there are good reasons for 
proposing the name. The Poncelet current factor. Note the 
quantities « and ~ are small quantities which enter the formulx 
already given, thus — 

E=)V10¢%- Or power formula. 
also : N=wmV10"¥. Or revolution formula. 
These fundamental formule applied to the data of a pair of trials, 
of the various vessels referred to by Mr. Ruthven, furnish us with 
the following sets of comparative formuixe for those vessels : 


Formule for Power Relation of Different Vessels. 
General formula I., E = 4 V 10 v. 
General formula HL, E = CN 10> 
Name of vessel and 
date of trial. 
T.S. Vixen— 


4 


Formula I. Formula IIL 


May 18th, 1866... B= 44635 V 10 }M04V- +4528 N 1971297-V- 
May 3lst, 1866.. .. E= -‘9954V 19 2076 V. — -q604 N 102761 V. 
T.S. Viper— . 
August Sth, 1867 .. E=1110 V10 O83T V. _ y-998 N10 0FF8 v. 
October 11th, 1867.. E= 7-03 Vv 10 104%. 7813 N 19°08 V- 
J.8. Waterwitch — 
January 17th, 1867.. E= $026 V 19 126 V. =1-s76 N 191102 w. 
August 28th, 1857... E=1270 V100%8¥. = 2547 N19 FY. 
October 12th, 1867... E= 7-98 Vi0M8¥- — — 2.996 1920 V- 


Smaller Twin-screw Vessels. 


T.S. Philomel— 


March Mth, 1863 ., E= 94 Viol? = -agezni9 VY: 

May 8th, 1868... .. E= 207 V 19 138 v. = "3297 N 10°) 264 v. 
T.S. Lapwing — 

April léth, 1868... E= ‘393 V1079® Y= = -1347 N10 144 V- 

July Mth, iss 6. E= 192 viol Ys = -2466N 107% ¥- 


T.S. Ringdove 


March 30th, 1868 .. E= 1354 vi0 2 ‘- = -24 wi9 18 V- 
November 19th, 1868 E= 52541078 Y- = -g993 N10 1772 Y- 
T.S. Bullfinch— 
May 12th, 1868... E= 2324 V 101? iy = -2968 N 197229 V. 
182 VY. 


October 27th, 1868.. E = 1-0805 V 10 = 145 N 1078 V. 


These equations furnish a definite comparative standard of effi- 
ciency. Since, on assuming a speed of which all are capable, on 
calculating by them the powers required for that sp2ed—obviously, 
the smaller this power, the greater the comparative efficiency. The 
practically similar-sized vessels, Vixen, Viper, and Waterwitch, 
show the following results for V = 10 :— 

Vixen— 





May 18, 1866. .E)9 = 1175 L.H.P., since log. 4°635 + log. 10 +- 1°404 = log. 1175 

May 31,1866.. ,, =1186 ,, » «9954+ =, +2°076= ,, 1186 
Viper— 

Aug. 5, 1867.. ., = = o 11°10+ ., + °837 +, 1627 

Oct. 11,1867... ,, ; ae 7°093+ = 86,, +1°054= ,, $03°2 





Waterwitch— 


Jan. 17, 1867..E,y = 1073 » 8026+ ,, +1°126= ,, 1073 
Aug 28,1567.. ,, = 1023 ” 12°770+ ,, + *906= ,, 1023 
Oct. 12, 1867.. ,, = 973, os TH+ 4, +1O8= ,, 973 


The smaller vessels, for the same speed, in like manner yield :— 
Philomel—March 14th, 186s Ej) = 621 1.H.P. 


May 8th, 1868 .. 2. 2. Ejyy = 640°5 
647 


Lapwing—April 16th, 1868. s 


Ejo = 
July 14th, 1868 .. 





Ringdove—March 30th, 1868 2) 1) Ey = 

a. November 19th, 18s Ey = 631°7 _,, 

Bullfinch—May 12th, 1868:. .. |. Ej = 611°3 ), 

2 October 27th, 1868 .. Eyo = 714°0_,, 
These, to compare with the larger vessels, would require to be 
yet by 1:26 to give the power for the increased dimensions 
and displacement. Thus best, Ringdove, 564°5 x 1°26 = 712; 


{ 


would require only 973 indicated horse-power, a mean value. 
Again : 
ys 


With 751 LH.P., speed 0°216, - 328°5 
sol, v219 
Practically alike, yet Vixen would require 1)86 indicated borve- 
power for 10 knots, while Waterwitch would only require 102% for 
that speed. In point of fact, deductions from the old Admiralty 
coefficients in such inquiries are illusive and irrelevant. 

Glasgow, September 12th. Ropert Manse. 


Vixen, May 31st, 1866 


Waterwitch, Aug. 28, 1507 


33 = 828°7 


CARNOT’S FUNCTION. 

Sir,—I shall not attempt to write so long a letter as that 
of Mr. Bower. I shall, however, with your leave, try to set 
your correspondent right on one or two points—I fear without 
much success. It is the more difficult to do this because it is by 
no means easy to understand what he is driving at. Let me take 
first the passage which Mr. Bower has italicised: — ‘‘ When 
Rankine refers to /, or ¢; as he more correctly puts it, he means 
the lowest temperature that obtains in the engine, not that 
just before the exhaust valve opens.” Does he! The lowest 
temperatnre in the engine is probably that of the vapour in the 
cylinder just before the exhaust valve closes and compression 
begins, and it has nothing whatever to do with the efficiency of the 
steam which has been driving the piston, and of which 99 per cent. 
has gone to the condenser or into the atmosphere. Does Mr. 
Bower really want to persuade us that eteam which is not present 
at al! in the engine is to be considered ’ 

It is quite clear that Mr. Bower attaches some extraordinary 


SS re : : 
which it was never intended to bear. 


" 


meaning to the fraction : 
We may with perfect consistency substitute for T, the temperature, 


the letter Q for quantity, and write E = a3 » where Q ex- 
presses the whole quantity of heat received by the engine, 
and 4 the quantity left in the steam and water at the 
end of the stroke, the difference being converted into work. 
Mr. Bower fails to see that T is simply used to express quan- 
tity, without involving any statement of weight. The fraction can 
be used with perfect propriety for a dozen different things. 
Perhaps Mr. Bower will not attach any importance to Professor 
Kennedy's opinions, because he is an engineer. I also am an 
engineer and a believer in Professor Kennedy, so I quote the 
following from a lecture delivered by that gentleman at 
the Royal Institution, on the 21st of April last, on ‘‘ Possible and 

possible E ies in the Utilisation of Energy ”:—‘‘ Now the 
actual cycle of physical process, isothermal, adiabatic, isodynamic, 
or what not, which the steam or air or gas may go through is often 
a very complicated one. ti so plicated that it is « 
matter of considerable difficulty to say beforehand exactly what 
the maximum theoretical efficiency is. We always, however, know 
two things about it: First, that it is always far less than 100 per 
cent.; second, that it cannot exceed—and in all practical cases 
must fall considerably short of—a certain known limiting value 
much less than 100 per cent. This limiting value is the very 
familiar one which is written 4 T:, Here T, stands for the 

1 

highest temperature, measured above absolute zero, at which. the 
working fluid receives heat. T, stands for the lowest temperature 
at which the fluid with its heat. The difference between the 
two temperature T, - T,, is the working difference of tempera- 
ture. The value of the ratio which I have just given is always 
much less than unity, and must always be so, In the case of a 
modern steam engine its value is often about 30 per cent., in the 
case of a gas engine from 60 to 65 per cent.” . 

Obviously the lowest temperature at which the fluid parts with 
its heat is, as far as the engine is concerned, just at the moment 
the exhaust port opens. As the fluid is immediately all cleared 
out of the engine, and unable to do any more work in it, I du not 
see how any subsequent temperature it can attain is to count. 
Would Mr. Bower, in the case of a locomotive, take T, the 
temperature of the steam in the valve chest, and ¢ that of the 
steam at the top of the funnel, as the limits / ‘ 

All that he has to say about perfect air engines and regenerators 
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is beside the mark; I neither admit nor dispute Mr, Bower's 
statements about them. : . 

‘As to an engine with a rectangular diagram, I repeat that it 
jas no efficiency, and I now challenge-Mr. Bower to prove that 
it has. No work is done by the steam in such a cylinder, 
no conversion of heat into work takes place there; the steam plays 
ee ate ame part as the piston-rod, No one talks of the efficiency 
ust the s: pa p i 
| of a piston-rod. e whole 
conversion of heat into work 
takes place in the boiler, of 
which the cylinder is just an 
extension. Let me use a dia- 
gram to explain my meaning. 
Let the vessel A contain 
water; let this water be 
caused to boil and the pres- 
sure got up, and the plunger 
will be expelled at a rate pro- 
portionate to that at which 
the steam is produced. Work 
will be done in expelling the 
eon against a resistance. 
ond will Mr. Bower apply 
mY ag 

y 
mula depending on tempera- 
ture, to determine the efficiency of such a machine? There is no 
fall in temperature ; thereisnorise in temperature. The whole opera- 
tion of expelling the plunger is strictly isothermal. The indicator 
diagram would be a straight line. The whole of the work is done 
in the boiler, and the action is purely the action that takes place 
with a rectangular diagram. Now perhaps Mr. Bower will admit 
that my statement is ~~ accurate, That portion of my 
diagram which Mr, Bower says he does not understand, represents 
the work done in the boiler in raising the temperature of the feed- 
water and expelling a — full of steam. 

One point more and I have done, ‘‘If Carnot had known of a 
verfect regenerator, the adiabatic portions of his diagram need never 
fave been employed.” Is this so? Let us see what would happen 
in an engine with a elosed circuit ; that is to say, using the same 
fluid over and over again, and only rejecting heat to the regene- 
rator, and working with isothermal curves and a perfect regene- 
rator. Let the temperature T be 700 deg. absolute ; then, since the 
action is isothermal, the temperature ¢ is also 700 deg. The fluid 
exhausts through a regenerator, gives up its heat, falls to 522 deg., 
and is then caught by the pump and restored to the cylinder, 
passiag once more through the regenerator ; but during the whole 
time that it is being reheated, it is either augmenting in volume 
or in pressure, and it starts again at 700 deg. and the original 
pressure. Ix it not as clear as anything can be that during the 
passage of the fluid through the ey nae gn is to say, the 
exhaust period—it will expand adiabatically, parting with heat to 
the regenerator the whole time’ Furthermore, if Mr. Bower 
will take the trouble to calculate the work done by the compres- 
sing pump during the return stroke, he will learn something 
concerning the size of an engine that will be needed to give him, 
say, 100-horse power net. Mr, Bower takes exception to the 
statement which I made, that in an engine which worked 
isothermally everything must become white-hot, and he says 
that adiabatic curves are employed to prevent this. Precisely 
so, | understood your correspondent to find fault with the 
steam engine because it did not work isothermally, It seems that 
I have failed to catch his meaning, which I regret. 1 pointed out 
that any engine, the fluid from which never fell in temperature as 
a result of expansion, and which had the fluid restored to its 
original pressure by compression alone, must accumulate the heat 
proper to the work done on it during compression, that is all. 

Lastly, I must once more point out that Mr. Bower has not sup- 
plied one scrap of proof that an engine working with adiabatic 
expansion must use more heat than one working with isothermal 
expansion. In any heat engine working with a closed circuit, 
that is to say, never rejecting the fluid, but using it over and 
over again, there can be but two sources of loss, namely, radiation 
or conduction, and work. If we assume that there is no radiation 
or conduction, then the whole heat supplied must be converted 
intu work; for if it were not, the apparatus would continually 
grow hotter and hotter, till it was destroyed. If less heat than 
sufficed to do the work was imparted, then the engine would do 
less work until a balance was reached ; and this will hold good, no 
matter whether the expansion is adiabatic or isothermal. 

If this is not true, may I ask Mr. Bower to say where I am 


wrong ! : 
October 22nd. rT. W. 





, or any other heat for- 





Sin,—In Mr, Bower's letter under this titlh—THe ENGINEER, 
September 29th—it is stated, ‘‘Carnot’s real or imaginary factors 
have nothing whatever to do with the matter or with the working 
out of any heat engine. . . . Everything connected with the func- 
tion of which Carnot pointed out the existence will be found in 
Rankine’s treatise on the steam engine.” I object. There are 
important matters which are not to be found in that treatise, and 
there are statements, which ought to be seriously altered, or still 
better, omitted. However, we do find the following direct contra- 
dictions of the peculiar notions propounded by Mr. Bower; thus, 


> 


‘Page 343, Steam Engine, &c.”—‘‘ Consequently, the efficiency of 
a oe: AE oe . (2) The last 


T 

equation expresses. the law yf the effictency of elementary thermo- 
dynamical machines, viz., that the heat transformed into mechanical 
energy ts to the whole heat received by the fluid as the vange of tempera- 
ture ts to the absolute temperature at which the heat is received.” Italics 
Dr. Rankine’s. 

Further, as stated in my letter, THE ENGINEER, 22nd September, 
again explicitly referring to Dr, Rankine, injhis 1867 letter in 
THe ENGINEER : ‘*The second law of thermodynamics shows to 
what extent the mutual conversion of these two forms of energy 
takes place under the circumstances.” Again, as to derivation, if 
we refer to page 306, same work, we find, ‘‘ Let the scale of tem- 
perature be so graduated that for a given homogeneous substance 
cach degree shall correspond to an equal amount of actual heat. . 
~~ the amount of actual heat expressed in units of work, 
which corresponds in a given substance to one degree of absolute 
temperature, is the real dynamical specific heat of that substance, 
and is a constant quantity for all temperatures.”* 

Hence, in symbols, the expression in units of work, of the 
quantity Q of heat in a unit of matter, of which the dynamical 
specific heat is £, necessarily is, Q = & f, and for quantities Q, and 
®,, in units of the same matter, for Fahrenheit’s scale, the 
relations are: Q, = & (461 + 4), and Q, = & (461 + ¢,). Whence, 
obviously : @ - Qs = ‘s, Or, if in the same notation, pre- 

, 1 ‘ 

cisely Dr. Rankine’s deduction. Again, according to the funda- 
mental principles of the differential calculus: the differences of 
Q and ¢ being supposed excessively small ; the last equation may 
be written ; oo 8t, Or, by inversion, fyadh an equa- 
s ) U 

tion, which, multiplying the members by the quantity dd x, 
As to 


furnished another equation, namely, + ddu= a7 ddu, 

x J td 
the interpretation of which, Professor Tait, in his biography of Dr. 
Rankine, moralises as follows: ‘In the first published treatise on 
the subject, and only expression of his—-Dr. Rankine’s—views 
addressed directly to students . . . its actual meaning is inserutable. 


_ second’ law of thermodynamics, If the actual heat of a 
homogeneous and uniformly hot substance be conceived to be 


the engine is 





mee condition that the substance does not change its state being 


divided into any number of equal parts, the effects of these parts 
in causing work to be performed are equal.” Professor Tait 
adds:—‘‘ The student who thinks that he can form any idea of the 
meaning of this sentence is quite capable’of explaining on thermo- 
—— principles what Mr. Tennyson says of the Great 

uke :+-- 

‘** Whose eighty winters freeze in one rebuke 
All great Gull eochere trampling on the right.’” 

Independently and simultaneously Professor Clausius proposed a 
third second law of thermodynamics; or, in his own language, 
“second main principle of mechanical theory of heat,” analytically 


expressed by, [re = 0. The meaning, in words, is as follows: — 





“If in a reversible cyclical process every element of the heat 
taken in—positive or negative—be divided by the absolute 
temperature at which it is taken in, and the differential so formed 
be integrated for the whole course of the process, the integral so 
obtained is equal to zero.” 

The fundamental physical assumption in this, is the same as Dr. 
Rankine’s, viz., Q =, where & is assumed constant, so that 
differentiating, we have, dQ =/4dt. ‘The proposed integral : 

t 74 
. k "2 = 
iy T 

th e t, 
An assumption which, of course, is at once justified when ¢, = /,, 
since log. 1 = 0. Dr. Rankine’s proposition expressed the truism, 
** A thing’ is equal to the sum of its parts ;” and Professor Clausius 
gives us another abstract truth of similar profundity, viz., a physical 
a precisely reversed, in every respect, must leave matters in 
eir original state. These are uncalled for variations on the long 
rior correct exposition of the involved physical facts by Carnot, 
Napeyron, and others. For example, Lord Kelvin’s ‘‘ Account of 
Carnot’s Theory ”—vol. xvi, ‘‘ Transactions,” Royal Society, Edin- 

burgh, page 556, 

‘*When, by observation, u has been determined as a function of 
the temperature, the amount of mechanical effect M, deducible 
from H units of heat descending from a body at the temperature 
s to a body at the temperature /, may be calculated from the 
expression, M = Hf, pw dt, which is, in fact, what either of the 
ee (1) for the steam engine or (2) for the air engine becomes 
when the notation « for Carnot’s multiplier is introduced.” 1 
have repeatedly called attention to the fact, published by Lord 
Kelvin. Dr, Joule observed that the general expression for Carnot’s 


multiplier was wu, or, C = 


461 +7 : 
=k log. € 461 i: t, = 0, by hypothesis. 


> Whence, using the same notation as 
in the preceding portion of this letter, we obtain— 


M=H Peds JQ "ae JQ Log. « 61+ 4 
oe — "a +i,’ 
t a ty 2 
And the efticiency, obviously 
M . . 46h + 4; 
CO a Log. ¢ 461 + 7." 


ee ae 
46141,’ 
for the second member, but is most simply explained by the 
analytical fact that when the range ¢, — ¢, is small, the values are, 
practically, the same. ‘Thus, take Mr. Bower's quoted two 
examples: 


This, no doubt, is different from the usual expression : 


First, ¢; = 370, and ¢,, = 170, a large difference. 
Second, /; = 370, and ¢, = 347, a small ditto. 
First, then : 


ty — ty — 200_ ayn , , lth _ 881 _ n=. 
a61 +1, ~ 831 ~ 2407, while Log. € 6141," Log. ¢ at 2753. 
Second, 
23 pi ’ 3 
ditto, = és = 0277, _',; ditto = Log. € ae = 0280. 


The approximation to the mathematical result. is closer than the 
machines to which it is applied, are to fulfilling the conditions 
which would justify the expectation of the results which are 
strictly due to the theory. ROBERT MANSEL, 

Glasgow, October 23rd. 


Sin,—Much that has been more or less mysterious in Mr. Bower's 
ey letters is now clear to me. He has practically as good as 
told us that he has invented a novel heat engine, which is to be 
superior to any gas or steam engine in existence, and so far as can 
be seen it will certainly be novel. In the innocence of my heart I 
ventured to say that the only way in which a regenerator could be 
applied to a gas engine involved heating the air and gas before 
they entered the cylinder. ‘‘Nothing of the kind,” says Mr. 
Bower, ‘‘I can see how it might be applied with great advantage 
even to an explosion engine, not by heating the gas and air before 
they entered the cylinder though, and when ‘Nib’ has got 
out of the Otto and explosion type groove he may perhaps 
appreciate the fact that the gas engine of the future may use a 
regenerator, a hot cylinder, and no explosion, and that then it 
may, and probably will, not throw away 75 per cent. of its 

ibilities to waste.” A little higher up he speaks of ‘‘ compress- 
ing the hot exhaust” in the Otto engine as something dreadful. 

Now it is plain even to my indifferent intellect that if a 
regenerator is not used to heat the air and gas before they enter 
the cylinder we have only two alternatives left. The regenerator 
may be put into the cylinder and heat the gas and air after they 
have entered, or it may be employed to heat the waste. In either 
case I think the regenerator must be superfluous; or inconvenient to 
say the least. But would. not it be worth the expenditure of a 
little time by Mr. Bower to learn what the Otto cycle is before he 
criticises it? Obviously he knows nothing about it. The hot 
exhaust is.xot compressed in the Otto gas engine. A small portion 
of the exhaust is retained in the cylinder to delay combustion. 
Mr. Bower is confounding this in some extraordinary fashion with 
the compression of the explosive mixture of air and gas; and this 
compression has to be done in order that the extremely dilute 
mixture may ignite. Is it possible that Mr. Bower has yet to 
learn that mixtures of air and gas which will not ignite at 
ordinary pressure readily inflame when the pressure is raised ? 
For what purpose could hot exhaust compression be used / 

As to the relative efficiency of isothermal and adiabatic expan- 
sion, Mr. Bower seems to me to he talking of an impossible engine. 
What I have said is that I waat proof that any steam, air, or gas 
engine must be more economical if it works isothermally than if 
it works adiabatically. Iam not talking of regenerator engines 
or ‘‘paper” engines. I need not further discuss the question, 
however, for Mr. Bower has granted everything, and confirms my 
views, for he says, ‘‘ Without the regenerator or its equivalent in 
adiabatic curves, the isothermal would be a fearfully wasteful 
machine.” . There is no virtue in:isothermal expansion’ per se, and 
I never thought there was ; all Mr. Bower's reasoning comes to this, 
that he thinks that an air engine working isothermally with a regene- 
rator is more economical than an isothermal engine working with- 
out a regenerator. I have no intention of disputing the soundness 
of this statement, but it is a very different thing from asserting 
that an engine to be economical must expand its working fluid 
isothermally. 

Now as to the ot of heat in an explosive engine, I would 
just point out that Mr. Bower has obviously got. his ideas a little 
mixed, In the first place, it is perfectly clear that the whole of 
the heating of the fluid takes place before it does any external 
work whatever, if we except a very small. quantity indeed, due 
to the motion of the piston + atti the minute fraction of a second 
which, the explosion lasts, It follows that no heat is imparted - to 
the working fluid at any lower temperature during-the remainder 








of the stroke. Now, even in theory, it matters nothing in a Carnot 
engine at what temperature the heat is supplied, so long as no 
external work is done. There is, consequently,.no loss even in 
theory from this source in an explosion engine. In the second 
place, the expansion curve in such an engine is no doubt adiabatic, 
as no heat can be picked up from the cylinder. ; But seeing that 
poop. engine works without a regenerator, adiabatic expansion is, 
as admitted by Mr. Bower, the most economical that it is possible 
to use ; and it becomes, therefore, evident that the gas engine is 
now just as economical as it is sible to make it, because on the 
one hand the cylinder must be kept cool, and on the other the only 
possible method of applying a regenerator remains a secret, iocked 
up in Mr. Bower's Uaeenat least, that is what he says. In 
a word, if the curves are not isothermal, all that Mr. Bower says 
about the necessity of taking heat at the highest temperature is 
nonsense; and if the curves are isothermal, the engine being 
without a regenerator is the most wasteful possible. 

I do not think I need say more. But I really would like to know 
whether Mr. Bower is going to make a gas engine with a neat little 
glass regenerator inside the cylinder. And talking of regenerators, 
let me refer Mr. Bower to a lecture on ‘‘ Gas and Caloric Engines ” 
by the late Professor Fleeming Jenkin, delivered on the 21st of 
February, 1884, before the Institution of Civil Engineers. He will 
find in that a great store of information which, if he is inverting 
a gas engine, may save him an immense amount of labour and 
time, and an explanation of the action of the Otto gas engine, 
which he really ought to master before he writes another line on 
the subject. 


October 24th. Nis. 





<1r,—I gather from Mr. Bower's letter that he has not read 
Clerk-Maxwell’s ‘‘ Treatise on Heat,” or that having read it, he 
has not profited by it. Permit me to refer him to page 151 of the 
fifth edition, where he will find the following definition of 
efficiency :—‘‘ If H is the supply of heat and W the work done by 


an engine, both measured in foot-pounds, then the fraction Ww 
is called the efficiency of the engine. 


On page 159 of the same volume he gives the efficiency of an 
engine working between T’ and T” as 


We. BCC ._ T=)" 
H’ H--HC(T-T’) 1 % v1 
Here H’ = H —- HC(T - T’) 


C = Carnot’s Function. ; } 

Mr. Bower will see how far under the circumstances he 15 

justitied in denouncing . i. ‘ Sat. 
Westminster, October 25th. 





Sin,—Can Mr. Bower say in what sense Rankine uses the word 

** efficiency ” as applied to a heat engine? : 
As all the heat supplied to a perfect reversible heat engine— 
Carnot’s cycle—is converted into work, the efficiency of such an 
1_T2 
engine is unity, and the fraction = 


7 cannot be applied to if. 
But the fraction is applied to such an engine by Rankine. There 
fore, either all the san supplied is not converted into work, or 
else the word “ efficiency " does not refer to the conversion of heat 


into work. ‘The first alternative involves an absurdity. What 
about the second / Q. E. D. 
October 26th. 





CONCRETE : ITS HUMOROUS SIDE. 

Sir,—It has been my good fortune, or otherwise, to attend 
several meetings held by civil engineers for the reading and 
discussing of papers upon various professional subjects, embracing 
docks and harbours, tunnels and waterworks. ‘ 

Among other subjects that invariably crop up for discussion is 
concrete. I have observed, with mixed feelings of perplexity and 
amusement, the almost thousand-and-one different opinions 
held upon this vexed subject. As a rule the discussion upon a 
paper, be it upon harbour or. tunnel, goes along smoothly and 
satisfactorily, and the older members of the profession attending 
an engineering meeting, after a certain amount of persuasion, get 
up and deliver moderate and impartial opinions upon the subject 
at issue, and afterwards sit down with complacent smiles of satis- 
faction. But observe the effect of the magic word—Concrete!!!— 
A young man attending the meeting, in delivering an oration upon 
the paper that has been read, indiscreetly and in the heyday of 
his youth mentions concrete. Then the complacent smiles of 
satisfaction, irradiating the features of some of the older members, 
disappear and are replaced with looks of pain, almost spasmodic in 
their intensity. Alas, eyes of scorn and distrust are turned upon 
the young man who has so precipitately introduced this bone of 
contention. For, be it remarked, it is thought to be incon- 
sistent with professional etiquette for an engineer, unless he has 
seen at least twenty years’ service, to hold an individual opinion 
upon concrete. Though the fact remains that the Brunels and 
Stephensons, in embryo, ages eighteen to twenty, also have their 
secret convictions and opinions upon this vital question, and, in 
moments of infantile confidence, and at a safe distance from their 
elders, may gently, very gently, air their views before a select 
circle of contemporary acquaintances. 

As I have before remarked, the effect of the introduction of the 
word concrete at the meeting is magical. Whereas there had been 
a difficulty in getting one member to deliver an opinion upon the 
paper, twenty now rise and assail the chairman with one voice. A 
rush is made for the chalk and blackboard, and even the walls are 
utilised for the inscription of concrete formule. Then ensues a 
heated discussion, and the different concrete mixtures advocated 
by several engineers attending the meeting are severely handled 
and criticised—for, metaphorically speaking, ‘‘ many are the engi- 
neering friendships split upon the rock of concrete.” The com- 
ponent parts of some concrete mixtures are dissected with a minute- 
ness almost anatomical, and such small and insignificant details as 
the introduction of sour beer of October brewing, or sweet beer of 
March brewing, into concrete mixtures, are discussed to infinity. 
I have sat at these meetings in a state of pathetic helplessness, and 
after vainly trying in my own mind to reconcile the conflicting 
statements and opinions expressed by many eminent authorities, 
whose practice with concrete extended from ‘Greenland’s icy 
mountains to India’s coral strand,” I have left the room, and have 
taken heart upon the consoling, though not altogether logical 
reflection, that after all there is but little difference between 
Tweedledee and Tweedledum. Smuicious Bioaes, C.E. 

Newcastle-on-Tyne, September 23rd. 





MOTIVE POWER FOR SMALL VESSELS. 

Sir,—In concluding the correspondence which has taken place 
between us and Messrs. Root, Vosper, and Co., with reference to 
oil engines, we are much obliged for the information they have 
been good enough to give, as this clearly shows that our contention 
as to the comparative weights for the power’ developed was 
perfectly correct; the weight of our machinery to develope 
6} brake horse-power with fuel for ten hours’ running would be 
9 cwt., as against 13 cwt. 1 qr. 201b., as given by Messrs. Vosper, 
for the oil engine developing the same power. 

Srmpson, STRICKLAND, AND Co. 

Dartmouth, South Devon, October 23rd. 


(For continvation of Letters see page 404) 








Ir is estimated that three years will be réquired to 
construct the newly sanctioned work in connection with the canal 





of the Marne and the Sadne. Each year’s work will be complete in 
itself, and a sum of £27,000 has been allotted forthe undértaking, 
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EXPRESS ENGINE, NORTH-EASTERN RAILWAY. 


THE large express passenger engine of the North-Eastern 
Railway, which we illustrate this week, has been built at the 
Gateshead Works of the company, from the designs and 
under the supervision of Mr. Wilson Worsdell, chief locomo- 
tive engineer. The directors having decided ‘to discontinue 
the second class on their main lines, and the passenger traffic 
by the fast trains on the Fast Coast route between London 
and Edinburgh during the summer months continuing to 
increase yearly, Mr. Wilson W orsdell, after many years’ prac- 
tical experience, decided to build a class of engine powerful 
enough to meet the requirements of the traffic. It has been 
the practice of this and other railways to run heavy trains 
with two engines. Mr. Wilson Worsdell, after giving the 
subject his careful attention, came to the conclusion that it 
was a very costly and unsatisfactory way to perform the 
work; hence the necessity for this powerful class of engine, 
one of which, having been tried on a fast train between 
Edinburgh and Newcastle with nineteen six-wheeled vehicles, 
kept time and steamed well throughout the journey, thus 
demonstrating beyond a doubt the success of the venture. 
We give below the leading dimiensions of this class of engine: 
Cylinders— ft. i 

Diameter of cylinders 
Stroke of a 
Length of 
Width of s a ee ; 
Width of exhaust ports... - 
Distance apart of cylinders centre to centre... 
Distance from centre line of cylinder to valve face 
Distance between centres of valve oe rasta oe 
Lap of valve . ee 
Maximum travel of valves 
Lead of slide valve 
Stephenson's link motion. 
SEY OU MUOMODs, . 0) aa) 42 Fees 4d v0 feg peal’ « 
Length of slide block _ .. ee 
Length of connect ng-rod between centres |. ce oe oe GO 8 
Wheels and axles— 
Diameter of driving wheel .. .. 2.0 2. 0s ee oe 1 
9” — ” rod ee ae a Be eee ee eS EES Hs | 
ie 7 
Thickness of a tires on tread S.ss.00 08 68. 08 
Width of all tires on tread. 0 5} 
Distance between centre of “bogie and ‘centre of F driving 
wheel ,. pe We 13> « Se 
Centres of bogie wheels .. +. as os ae 
Centre of driving wheels ‘to centre of ‘trailing™ ‘ 9 
Distance from centre of driving wheels to front of fire-box 1 
bogie to front buffer plate .. 5 
* trailing wheels to bac buffer plate 4 
Crank’ axle, steel— 
DURMOERE Ab Ween ORS SSeS a oe cee ce pe OED 
bearings ve 0 8 


coosewoornt} 





” ” ” 


| 
| 
| 
\ 


Diameter at centre .. 
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Ll 


. 
Distance between centres of ‘bes arings. 


Length of wheel seat 


Length of bearing .. .. .. s 


Trailing axle, steel— 
Diameter at wheel seat .. 
ae bearings 
CONUS .. .. ss 
Li ength of wheel seat 
Length of bearings .. .. 
Bogie axle, steel— 
Diameter at wheel seat .. 
0 bearings 
centre .. 
Length of wheel seat 
Length of bearing «. .. 





Distance between centres of earings 


Diameter of crank pins .. 
Length of bearing .. .. 
Throw of outside crank .. 
Frames (steel)— 
Distance between frames 
Thickness of frame .. 
Distance between ~~ frame 
Thickness of frame . 
Boiler (steel)— 
Centre of boiler from rail 
Length of barrel .. 
Diameter of boiler outside 
Th.ckness of plates .. 


ee ee 


Thickness of smoke-box tube e plate Be 


Butt joint .. .. .«. 

Pitch of rivets .. .. 

Diameter of rivets .. 
Fire-box shell (steel)— 

Length outside... 

Breadth outside at bottom 


i i 


* i : 





Depth below centre line of sites’ at front end 
Depth below centre line of boiler at back end 


Thickness of front oo: 
Thickness of back plate . 


Thickness of sides and top nasa ’ 
Distance of copper stays apart .. 


Diameter of me stays 
Inside fire-box (coppe 
Length at the Scaten inside... 
Breadth at the bottom inside 
From to) 
Depth of .box inside at front 
Depth of box inside at back.. 
| Tubes (brass)— 
Number of tubes, 225. 
Length of tubes .. .. .. 
Diameter outside .. 
Thickness, No. 11 and 13 Ww. G. 


of box to inside of shell 


Diameter of exhaust pipe nozzle.. 


Height of chimney from rail 
Heating surface— 

Heating surface in tubes 

In fire-box .. 


Total 








oooco oowo 
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Grate area .. ‘ - 19°6-sq. ft. 
Weight of engine in working cine - Tons ewt. qr. 
On bogie wheels wa in ak we en xe ae Oe 
On driving wheels .. 18 4 0 
On trailing wheels .. 15 «#10 . 
| —_—- 
WE ga a0. on casas 0 
| Weight of engine empty co ce os co GH 1B 0 
| Weight of tender in working order— 
| On front wheels Gar ceed lect ip) Cee GR a® 
| On mid@inmhegle- 5. 2 co se co wo os oo 132 DW @ 
} On hind wheels ., a 15 12 O 
Wess itis ae BS OO 
Weight of tender empty ee ee 


Tender carries 5 tons of ‘coal. and 3940 gallons of water. 


On September 22nd we published a sectional engraving of 
this engine. We now give above, partly in section, an end 
view, and our supplement illustrates this and a compound 
engine of nearly identical dimensions. 





Caio Inches, 
High-pressure, diameter oan 
Stroke 26 
om ‘pressure, ‘diameter 28 
ad ae. oe.” ae 
Weight 1 oo working order— Tons cwt, qr. 
le wheels .. , ee 0 
ving wheels 18 1 0 
Trailing wheels 144618 (OO 
Total weight 51 8 0 


The other particulars of the engine are exactly the same as 
those given above in connection with the non-compound 
engine. 








NAYLOR’S SIGHT-FEED LUBRICATOR. 


THE accompanying illustration represents an improved 
form of sight-feed lubricator recently patented and introduced 
by Mr. W. Naylor, of Sheffield. In sight-feed lubricators as 
ordinarily constructed accidental breakage of the glass sight 
tube results in the loss of all the oil in the containing vessel, 
and also exposes attendants to risk of injury. In Naylor's 
| lubricator these dangers are avoided by forming a cone mouth 
in the metal work of the apparatus at each end of the sight 
glass—the cone mouths being fitted with automatically 
acting ball valves. As long as the glass remains intact, the 





—_ 

a 
~ 
aa 





valves do not interfere with the passage of the lubricant, but 
in the event of the glass being broken the pressure within 
the lubricator forces the ball valves into the cone mouths and 
| effectually prevents the escape of oil or steam. Referring to 
the letters on the figure, F shows the connection to the main 
| steam pipe; E, the condenser; B, C, and D the regulatin om 
| filling valves ; ‘6, the oil delivery pipe for connection wit 
engine; and 'I the sight glass. The lubricator has rn 
been well tested by numerous engineers and large steam 
| users, with, we understand, very satisfactory results. 


| 








| 
| DIAZOTYPE PHOTOGRAPHY. 
| 


A Few days ago, Dr. J. - Reynolds, a Brixton physician, 
| brought under the notice of the local camera club, of which 
he is president, some of his recent experiments with the 
diazotype, or, as it is popularly called, the primuline process. 
This process was described in these pages two years ago, 
directly after it was first made known by Messrs. Green, 
Cross, and Bevan, at the Leeds meeting of the British 
Association, where it excited great interest, because of the 
brilliant and varied colours of the images producible at will, 
and because in it nitrogen is liberated by the action of light, 
in which, as well as in some other points, it differs from all 
other known photographic processes. After the reading of 
Dr. Reynolds’ paper, Mr. C. F. Cross, who represented the 
patentees at the meeting, announced that in Germany some 
research has taken place in the matter, and that the German 

tent has been purchased by Messrs. Meister, Lucing and 

riining, of Hoechst-on-Main. Dr. Reynolds and Mr. Cross 
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stated that the process had the peculiarity when”applied to 
gelatine, of producing images entirely free from grain, a quality 
exactly that which is wanted in photomicrography and in 
star charts, for under sufficient magnifying power the grain 
of gelatine bromide images always makes its appearance, and 
is commonly troublesome. The light yellow ground always 
present in primuline photographs is not usually sufficiently 
marked to be objectionable in lantern slides, both the oil and 
the lime lights being poor in violet rays; the yellow ground 
comes out more distinctly with the electric light. Mr. Cross 
stated that in the diazotype processes they are not limited to 
the use of primuline, and that a pale cream-coloured ground 
can be obtained by the employment in its stead of dehydro- 
thiotoluidinesulphonic acid, which, a listener sensibly re- 
marked, must be a very fine acid to have such a name. Mr. 
Cross called attention to the fact that those who work any silver 
process are divided excessively in opinion as to the chemical 
changes which take place in some of its different stages. No 
such doubt hangs over the primuline process; all the reactions 
are exactly known, and can be expressed quantitatively. A pe- 
culiar point is that the nitrogen thrown off during exposure to 
light is occluded when a gelatine vehicle is used, but appears 
in bubbles all over the image directly the gelatine-primuline 
film is dipped in water. He stated that they had now had 
two years’ experience with the primuline process, and so far 
had not found that the colours in photographs produced by 
it had exhibited signs of fading. In ordinary photographic 
images produced by change of colour by light, the colour 
first formed obstructs the deeper penetration of the light, 
therefore its action also upon more of the sensitive substance 
below. With primuline this is not so. There is a change of 
colour by partial bleaching before development, but the light 
still penetrates easily, so that several thin superposed sensi- 
tised films can be printed through at once. As to the amount 
of sensitiveness of diazotised primuline on a cellulose fabric, 
it was found at the meeting that an exposure of eight minutes 
was necessary to get a print, close to the condenser of 8 lime- 
light lantern with a blow-through jet. 








LETTERS TO THE EDITOR. 
(Continued from page 401.) 





THE COAL STRIKE. 


Str,—The excellent series of articles upon the coal strike which 
have been recently.appearing in the s of THE ENGINEER have 
been so admirable, so impartial, and so full of information, that I 

-who have seen the strike with my own‘eyes in different parts of 
the country, and have had access to sources which are not acces- 
sible to all—feel myself —— to send you my humble meed of 
praise. At the same time I think ‘that:my own views upon the 
question, arrived at after careful study, might perhaps be interest- 
ing to your readers. Let me, therefore, with pardonable, I hope, 
egotism, jot down some of my conclusions, 





In the first place, then, let us endeavour to obtain a general 
Lird’s-eye view of the whole*problem. Let us ask ourselves the | 
elementary questions, What is the strike about, why has it lasted 
so long, what are the rights of the case, and what does it all | 
amount to’ I shall not answer these questions seriat/m, but take 
them with a careless want of method, just as they crop up. 

In order to understand this coal strike, we must not run away | 
with the idea that one of the parties to the dispute is all hopelessly | 
wrong, and that the other party is—to all well-constituted minds | 
—incontrovertibly right. A controversy starting from such pre- 
mises would lead to no satisfactory results ; for it is not given to 
human nature to avoid error—we are all liable to it, and all commit 
it. But when, admitting that there may be fau)ts on both sides, 
we turn to investigate the causes which have brought about this 
strike, we shall find them so mixed and so various that, to see one’s 
way through the tangled maze, would seem an impossible task. 
Yet this strike was cheerfully prophesied—from the economic side 
at least—six months before it burst upon us, by a gentleman resid- 
ing near Nottingham, who prefers to suppress his name. And 
indeed anybody could have seen it coming who had taken the 
trouble to look. Look at the action of the railway companies, 
who, being compelled by Act of Parliament to lower their 
inland rates, did so at the cost of the bulk, and revenged 
themselves by reducing the latter per truck. What was 
the resnlt ? It was disastrous to the railway companies themselves. 
For it gave sea-borne coal an advantage over inland coal, the 
equalisation of rates diverting a large part of the Midland coal 
trade from the south and south-east of England, and handing it 
over to the north, and, in a large measure, to the Continent. The 
railway companies, seeing their coal traffic declining, rushed to 
the fatal conclusion that the Midlands were squeezable, and when 
they were about to renew their coal contracts they refused to pay 
more than 5s. a ton, free of delivery. ‘The consequence was that 
the Great Northern had to “‘ climb te and pay 6s. and 6s. 6d., 
and that the more obstinate Midland has not renewed its contracts 
at all, but is buying coal in the open market. While all this 
wrangling was going on, the coal trade was slowly slipping out of 
our hands, and Belgian coals, very much like Belgian rails, have 
tried to supersede that of the Midlands, and possibly may dislocate 
the trade to an incalculable extent. This is only one instance out 
of thousands illustrating the hopeless narrow-mindedness and 
want of patriotism of English people when they embark in trade. 
They wilfully close their eyes to all other factors than those 
of their own markets, and never recognise the formidable 
competition of other countries until it is too late. The Midland 
coalowners have been accused of over-production. That is an easy 
thing to say, but how could they help themselves? Without 
incurring disastrous losses they could not absolutely stand still, and 
unless they did this there was no chance of trade righting itself. 
They have been compared to the rail makers, and the com- 
parison is happy. They are like convicts at a treadmill, they 
cannot stop without serious danger to themselves. Apparently 
the position was a hopeless one, but fortunately, so beautifully 
adjusted is the social machine, the salvation came automatically in 
the shape of disaster. I have named one of the causes, the 
principal cause, which has led to the strike, and it is summed up 
in the general phrase, ‘‘ depression of trade,” which, just as it 
nearly always is the consequence of the over-production stimulated 
by ‘‘a revival of trade,” so it is generally followed, fora time at 
least, and again aggravated by what is called ‘‘ unhealthy com- 
petition ;” these things follow each other in cycles. They come 
under the natural law of ‘‘ revolution and reaction.” 

But just as this reaction was beginning to set in, the coalowners 
were confronted with a new factor—labour, Labour has never 
been ignored by employers in their calculation, but there bas 
always been a tendency to regard it as an abstraction, very much 
like steam-power, and less valuable than plant; and hence an 
irresistible bias towards a reduction of its cost. Against this 
tendency labour is perpetually revolting, and the contest is one of 
the most interesting and most exciting of the conflicts of the day. 
We continually hear in these days such expressions as ‘‘the market 
value of labour,” the “starvation point of wages,” &c. &c., but 
these, though it may seem heresy to say so, are mere figments of 
the imagination. e system of sweating has proved beyond 
dispute that there is no such thing as a “‘starvation point,” because 
it is practically impossible to say what the minimum is upon which 
labourers can subsist. The ‘market value” of labour isas artificial 
a thing as the “ market value” of ‘‘ A” stock, 

If we apply this theory to the colliers we shall hit upon a 
remarkable phenomenon, The wages of different classes of colliery 


| 





| even brokers mast live. 


labourers in different districts vary from 3s, to 13s. a day ; in some 
districts the men do not work more than four or even three days a 
week ; but this is just as frequently due to the laziness of the men 
themselves as not, and so far as I have been able to ascertain, the 
wages throughout the United Kingdom vary, for the inferior class 
of men, from 18s, to 25s. a week, and for the foremen of 

and “tidy” men, hewers, &c., from 30s. to £3 a week. At the 
same time the wages of agricultural labourers are about 14s. a 
week, for agricultural labourers have not hitherto succeeded in 
making ‘‘ corners,” or, in other words, organising unions, Conse- 
quently the collieries are continually attracting and absorbing 
agricultural labour, yet without ey about that lowering in 
the market value which the operation of the laws of supply and 
demand would lead us to expect. These laws are artificially 
arrested in their action, and this—we may refuse to acknowledge 
the fact as much as we please, it nevertheless remains—this is 
Socialism. 

Within the last four or five years the masters have raised the 
wages of the men 40 per cent. by advances of 5 per cent. We 
must not imagine that the masters in making these advances were 
actuated solely by motives of benevolence. We may depend upon it 
that the masters had pressure brought to bear upon them to do this. 
But having acted thus generously, they felt that, as the men had 
shared in their prosperity, they might reasonably expect them to 
accept a portion of theit adversity. But this is just the point upon 
which capital and labour differ. The masters requested the men 
to relinquish 25 per cent. of their wages, and they argued that as 
the men would still retain 15 per cent. advance on the normal 
wages of 1889, they would not have much to complain of. Colliery 
managers, however, have assured me that the 25 per cent. reduc- 
tion was only fixed upon as’a basis for negotiation, and that the 
owners would have agreed to a reduction of 15 per cent. As it 
happened, Lowever, it did not much matter, for the men refused 
to negotiate. The men were working four and even three days 
a week, their leaders knew that there was little prospect of a 
‘* revival,” and I have heard them say that they refused absolutely 
to be responsible fot the bad management of the masters. This 
argument is a stock phrase, and is used just as glibly in South 
Wales as in the Midlands, 

I have so far followed the trend of the capitalist’s side of the 
dispute, let us look at the point of view of the men. When a man 
gets his income slowly raised in a period of four years from, say, 
£100 to £140 a-year, does he feel prepared to lose £25 out of that 
£140? It is all very well to tell him that he will still have £115 per 
annum when he formerly had only £100, but is that calculated to 
reconcile him to his loss? Human nature is sordid and illogical, 
and refuses to recognise arguments of that character. So the men 
would not listen to terms. It is a mistake to suppose that the life 
of the collier at the present day is brutal and poverty-stricken ; 
the reverse is the case. The -collier of to-day has attained to a 
level of comfort from which he refuses to recede. It is all very 
well to tell him that the operation of economic laws will compel 
him to accept lower wages; he has too long set those laws at 
defiance to believe in them now. If the masters feel that they 
must reduce their expenses, let them reduce their own profits; but 
= should they make the poor working-men suffer ! 

ere we have two directly conflicting points of view. The 
capitalists underrate the value of labour, the labourers despise the 
capitalists. Out of these.opposing attitudes conflict arises, and out 
of that conflict comes order. But the path is not always safe. 
When speculators deal in some ‘*A” stock, they know thata market 
is being ‘‘ made” by brokers, honest and occasionally the reverse, 
and that these brokers are not “making” their market in order 
to benefit the speculators, they are ‘‘ making” it for their own 


| benefit ; and, indeed, everybody considers this perfectly legitimate ; 


Bat the simple-minded working-man 
believes innocently that his leaders are all altruists and self-deny- 
ing philanthropists ; nevertheless, ‘although it may seem strange, 
these leaders are operating upon the wages market, very much as 
the outside broker operates with scrip, for their own benefit ; and 
what does the gentle reader imagine that this benefit is ’ 

I will relate what I have myself heard. At a meeting at Pinxton 
I have heard labour leaders say that they hoped this strike would 
help to bring about the Social Revolution, and if I have heard this 
once I have heard it twenty times at least. This means power for 
the leaders. How many Marats and Dantons are there not 
amongst them ’ t ’ 

That is why this reduction of wages was made a pretext for a 
general strike ; this is why the strike in South Wales was incor- 
pee in the other; this is why a’ French and a Belgian strike has 
een organised: to strike terror into our hearts. Masters have 
been wantonly accused of, locking the men ont in order to raise the 

rices, and some of them have even been charged with wishing to 

reak the back of the Federation. 

But the leaders have failed all along the line, and they are 
perhaps sorry now that they have conjured up a Frankenstein 
whom they are unable to keep down. Nevertheless, they will 
repeat their attempts again and again, and there is only one way 
of defeating them—that is to protect the free labourers at the 
point of the bayonet if need be. If Unionism is not thus met it 
will lead to another revolution ; the proletariat will rise against 
the tyranny of federated labour, and that would involve terrible 
bloodshed, but it would be inevitable. 

I had intended to glance at the case of the Federation as 
against the Sliding Scale, but I find that will take me too 
long. Perhaps, Sir, you wili permit me to devote a separate letter 
to that question upon a future occasion, Eye-WITNESS, 

October 25th. 








THE FIRST-CLASS BATTLESHIP ROYAL OAK. 

THE Royal Oak, built by Messrs. Laird Brothers, of Birkenhead, 
is one of the largest battleships constructed for the British Navy, 
and was built under the Naval Defence Act. Her di ions are: 


ee | 


upon the thick belt is placed another belt of light ar : 
thick at the sides and Sin. on the screens, reining aoroes the san 
and behind this side armour coal bunkers are arranged, where? 
additional protection is secured, On the level of upper edge of the 
armour belt there is also a 3in. steel deck, worked so that horizontal 
deck protection extends from end to end. The guns are protected 
by Gin. screens, and the gun crews by armoured emplacements 
and in order to procure a safe passage for the ammunition from the 
several magazines to the guns of the dary ar ‘. armoured 
tubes have been specially fitted. It is also to be noted that, with q 
view of preventing water from finding its way below the protectiy 
deck, means are provided for closing the several openings by ee 
tight covers, while in the case of those which must necessarily 
remain orem coffer-dams have been fitted with the same object 
She is lighted throughout with an installation of over 620 electric 
lights, and equip with four search lights of 25,000-candle power 
each of which will be worked by dynamos under protection, The 
ship in action will be fought from either of two conning towers, of 
which the forward one is armoured to the extent of 14in., and the 
after one to 3in. The port and starboard engine and boiler-rooms 
are separated by middle-line longitudinal bulkheads extending the 
whole length, and there are also longitudinal bulkheads at the 
sides extending throughout the machinery space, forming coal 
bunkers and wing . On the platform, debris, and lower decks 
is placed the auxiliary machinery for the working of the ship, 
including steering engines, electric engines, and hydraulic pumping 
engines, as well as a fully-equipped workshop pe humerous store. 
rooms, The officers and crew are placed on the main and belt decks 
The officers’ accommodation consists of very completely fitted 
cabins situated aft, the superior officers’ being Born 9 on the main 
deck. The admiral’s suite of rooms, which are especially hand. 
somely fitted, are at the extreme aft end of the main deck, and 
communicate with a handsome stern walk. The upper deck 
extends from stem to stern without a break, and above it is a con. 
tinuous bridge - deck extending the whole length between the 
barbettes, and on this deck are the conning towers surmounted by 
the navigating bridge and chart house. The boats, of which there 
are twenty-one, including two torpedo boats, are stowed amidships, 
A strong steel derrick is fitted to the mainmast for lifting them 
and the foremast is also fitted with a derrick for working those of 
a lighter description. The masts, which are built of steel, are 
fitted with military and signalling tops, and there are two funnels 
on the same athwartship lines. e armament of the Royal Oak 
will comprise four 13-din, 67-ton guns, mounted ex barbette in 
pairs, and firing a — weighing 1250 1b., with a powder charge 
of 6301b.; ten 6in, 100-pounder quick-firing guns, the four on the 
main deck being mounted in casemates 





protected by 6in. armour, 





while the six on the upper deck are on sp ; sixteen 
6-pounder, and nine ¢ —— quick firers ; eight small machine 
guns; and two 9-pounder field guns. The auxiliary armament is 


distributed all over the ship, and extends from bow to stern, the 
top, sides, and bridges having a iderable number disposed 
upon them. The main armament is worked by hydraulic 
machinery, supplied by Sir W. Armstrong, Mitchell, and (o. The 
other guns are all worked by hand, the 6in. by one man, the others 
being employed for feeding purposes. The ship is also fitted with 
seven torpedo tubes, of which two are submerged. The 
number of torpedoes carried is eighteen. The main propelling 
machinery consists ef two sets of engines of the triple-expan- 
sion inverted type. Each set is placed in a separate engine. 
room. The cylinders are 40in., 59in., and 88in, in diameter 
respectively, with a stroke of 5lin.; they are entirely independent 
castings, and are bolted together by brackets. The receivers 
consist of copper pipes attached to gun-metal branches, and expan- 
sion joint stuffing-boxes. The whole of the cylinders are steam 
jacketed, the working barrels of the high-pressure being of forged 
steel, and those of the low and intermediate-pressure cylinders of 
cast iron; the slide valves for the high and intermediate pressure 
being of the piston type, whereas the low-pressure cylinders have 
flat double-ported valves. A special type of relief ring is fitted at 
the back of these flat valves, Balance cylinders are fitted to the high- 
pressure and intermediate valves, and assistant cylinders to the low, 
to reduce the strain on the valve gear as far as possible. The valve 
gear is of the double excentric link motion type, and is moved by 
means of a double-cylinder starting engine. The columns are of 
wrought steel. The main condensers, which are of brass, have a 
collective cooling surface of 14,500 square feet. The steam is con- 
densed outside the tubes, the circulating water passing through 
them. The water is supplied by four 18in. Allen’s centrifugal 
oe. each driven by an independent engine. Suctions are also 
ed to the — from these pumps, which give a total bilge pump 
power of 4400 per hour. The crank shaft for each set of engines is 
in three separate pieces, the cranks being set at 120 deg. to one 
another. The crank, thrust, and propeller shafts are all hollow, 
an 8in. hole being bored through their entire length, and they 
are each forged from a solid steel ingot. The thrust blocks and 
collars are of cast steel. The latter are lined with white metal, 
and are of the ordinary type. The screw propellers are four- 
bladed, the blades and bosses being of gun-metal. Steam is 
— by eight single-ended cylindrical return-tube boilers, 
working at 155 lb. pressure per square inch, and being 15ft. din. in 
diameter, and 9ft. din. long, each boiler having four corrugated 
furnaces 3ft. din. in diameter. The total te surface is 710 
square feet, and the total heating surface 20,174 square feet. For 
the purpose of shutting off each busti hamber from the 
others, and also for regulating the draught in same, separate 
dampers are fitted in the passage from each through the smoke- 
boxes, and gear arranged to work the same conveniently from the 
stokehold floor. Following out the principle of sub-division, each 
two boilers are in a separate water-tight compartment, with inde- 
apo coal supply, separate access to and from main deck, &c. 

e exhaust steam from the whole of the auxiliary machinery in 
the ship is led into an auxiliary exhaust pipe, whic is connected 
both with the atmosphere by means of the auxiliary waste steam 
pipes carried up outside the funnels, and with the two auxiliary 
cond 











—Length, 380ft.; breadth, 75ft.; mean draught, 27°6ft.; displ 


d 8s, one in either engine-room. Each of the latter 





ment, 14,150 tons; freeboard forward, 19°6ft.; aft, 18ft.; indicated 
horse-power natural draught, 9000; forced draught, 11,000; speed, 
natural, 16 knots; forced, 174 knots; coal carried at the designed 
load draught, 900 tons ; coal endurance at 10 knots, 5000 knots ; total 
weight of armament, 1910 tons; height of heavy guns above water- 
line, 23ft.; length of the belt orside armour, 250ft.; greatest thickness, 
18in.; protective deck, 3in.; total weight of armour, backing, and 
protective deck, about 4500 tons. As befits her enormous bulk and 
weight the construction of the ship has been made exceptionally 
strong. The hull alone absorbs over 9500 tons of the total displace- 
ment. She is built entirely of mild steel, the stem and stern 
posts and shaft brackets being formed of steel castings. The hull 
from end to end is largely subdivided, for the purpose of mini- 
mising to the fullest possible extent the danger arising from 
damage to the bottom plating from rocks or to oes, and that 
this form of construction is effectual was exemplified when H.M.S, 
Howe went ashore at Ferrol. The framework has been specially 
designed with reference to the great weight to be carried, and 
additional stiffness is secured by double longitudinal bulkheads, 
which form a passage for easy communication below the water-line 
from end to end, and within these are placed the auxiliary 
magazines. A protective steel deck, 2hin. in thickness, extends 
under water from the bow for about 76ft., and from the stern fora 
distance of about 72ft. From this deck, and resting upon an 
armour shelf, is built a belt of steel-faced armour, with a 
backing of teak. The lower edge of the belt extends 5ft. 6in. 
below the load draught line, while the upper edge is carried 
3ft. above the line. The. greatest thickness is 18in., the belt 
itself extending over a length of 250ft., out of a total 
length of 380ft., and terminating in armoured bulkheads. At 
the ‘fore and after ends of the belt, and rising directly from the 
protective deck, are the barbettes, strongly framed in mild-steel, 
protected by teak backing and armour fin. thick, Superimposed 





s has its own air and circulating pump entirely inde- 
ndent of those for the main condensers, and worked by 
independent engines. The combined cooling surface of these 
two auxiliary condensers is 1800 square feet. In the main engine- 
rooms there are also two double-cylinder turning engines, two 
evaporators with independent feed pumps, two distillers with circu- 
lating and distributing pumps, four No, 2 Admiralty type main 
feed pumps, of ample size to supply the whole of the boilers in full 
power, and four double-cylinder double-acting bilge and fire 
mmps of No, 1 Admiralty type. A pump for pumping out the 
vain tank, and two ventilating fans 6ft. in diameter, each driven 
by a separate steam —. n the boiler compartment there are 
eight fans 5ft. 6in. in diameter, each with its separate engine, for 
supplying the forced draught for the boilers, and also four double- 
cylinder double-acting auxiliary feed pumps of No. 2 Admiralty 
type. The weight of the anchors and chain cables is 130 tons, and 
if the cables were laid out in a single line they would extend about 
one mile. The total weight of metal work treated in the construc- 
tion is upwards of 9000 tons, and the wages expenditure in Birken- 
head represents considerably over £220,000, which is, of course. 
exclusive of labour in manufacture of armour-plates, forgings, and 
a variety of fittings from sub-contractors, 








A LETTER from Sir John Harwood was real at the 
Manchester City Council on Wednesday, announcing that, owing to 
the open weather, work on the Ship Canal had progressed so well that 
they were a month ahead of the calcula time. That month 
would be devoted to a careful testing of the bridges and mechani- 
cal appliances on the Canal. Sir John Harwood was unable to 
attend. the meeting, owing to an injury he received.in an accident 


to a train on which he was inspecting the works of the Ship © anal, 
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RAILWAY MATTERS. 


YesTerRDAY an address was delivered at the London 
(Chamber of Commerce by Mr. H. F. Hertz, assistant-superintendent 
of Burma Police, and civil officer of various columns engaged on 
Burma-China Frontiers and in the Shan States, on ‘*The Com- 
mercial Future of Burma, and Possible Railway Extension towards 
(hina and India.” 

A cONVENTION has been concluded between the State of 
Geneva and the company of the Paris-Lyons-Mediterranean Rail- 
way, PY virtue of which the station at Geneva and the line of 
Geneve-la-Plaine become the property of the Swiss State. The 
working of, the'line will be carried on at present by the French 
company, but the staff of the latter company will, by degrees, be 
replaced by one of Swiss nationality. 


Tux 15th inst. was the date fixed by the Minister of 
Public Works for the Department of State Railways to open for 
traffic the section of the line from Tours to Sargé, between Chateau- 
renault and Montaire. Independently of the terminal statiors 
there are three intermediate ones, namely, Authon-Montthdon, 
Prunay-Cassereau, and St. Arnoult in tle total length of the new 
route, which is a trifle over fourteen English miles. 


Ir would be interesting to have an official statement 
from all the railway companies as to the effect of the Coal War 
upon their traffic and. other receipts. For ten weeks—up to 
October 15th—the Manchester, Sheffield, and Lincolnshire Company 
found their traffic at Sheffield alone had decreased, as compared: 
with the corresponding period of last year, by 76,750 tons, divided 
thus :— Decrease in merchandise, 19,500 tons ; in coal, 57,250 tons, 


Iv Roumania the surveys for the construction of a line 
of railway from Yergoviste to Ploesti have been completed, and 
an approximative estimate of their cost has been laid-before the 
Minister of the Interior. So far as the construction is concerned of 
the line to the Austro-Hungarian frontier, it is considered pretty 
certain that the convention concluded between the two Govern- 
ments to unite the new line with the Roumanian system will be 
renewed for another five years, 


Tue result of the ballot among the London and North- 
Western Railway workmen at Crewe, as to whether they desire to 
continue the’ present insurance scheme in lieu of the Employers’ 
Liability Act, was made known last Tussday. The voting was as 
follows:—In favour of. continning. the Insurance Society, 6190; 
number against contracting out of the Act, 263; and 416 did not 
yote. At Longsight, Carlisle, and Rugby, the Standard says there 
was a percentage to the extent of 95°] favourable to the Act. 


Bortnes have been commenced in Oran for the purpose 
of ascertaining the nature of the substrata, through which is 
to be carried the underground railway decided upon by the city 
authorities. The length of the tunnel is about a quarter of a mile, 
and the depth below the surface of the road 65ft. Starting from 
the Rue Eharles-Quint, the railway—which will be perfectly 
straight—will have its other terminus opposite the Cercle Militaire. 
When the line is in working order, the company intends to extend 
it as far a3 the harbour, 


Tue use of gas for the propulsion of tramcars offers so 
many advantages, if they could be practically achieved, that it is 
surprising so little has been dcne that way. On the 17th inst. 
Major-General Hutchinson, R.E., visited Croydon for the purpose 
of inspecting, on behalf of the Board of Trade, a new tramcar, on 
the Croydon and Thornton Heath section of the Croydon and Nor- 
wood Tramways Company. It is known as the Liihriggas car, It 
is self-contained and has a running capacity for about fifteen miles, 
Refilling can take place in about 70sec. through an ordinary india- 
rubber delivery hose fastened on to a nozzle in the body of the car. 
The engine employed is a Crossley-Holt engine, and with proper 
gearing for permitting the engine to run constantly, start easily, 
and ascend gradients, there is no doubt it might be a complete 
success, 


Tae fact that foreign railroad men visiting Chicago 
this year will find the most ang sey part of the railroad exhibits 
outside of Jackson Park has been brought into uncomfortable 
prominence, the Railroad Gazette remarks, since August 26th, by 
the unusual number of disastrous collisions and of train robberies. 
Some of the ‘‘ object lessons" which European railroad men learn 
here will not be creditable either to the American public gener- 
ally or to American railroad managers. Our notions of the proper 
remedy for train robberies have already been given. The plucky 
management of the Burlington officers at St. Joseph is hardly to 
be taken as an example for general emulation, for we cannot as a 
rule depend upon receiving advance information of intended 
robberies, although it is true that standing offers of large rewards 
will have a good tendency in this direction. The fundamental 
principle, however, of eternal vigilance in hunting down the 
culprits must be kept always in mind, Where the State or muni- 
cipality does not act, the burden of responsibility upon the railroads 
and the express companies is the greater. 


Dvurine the first six months of this year, the casualties 
reported to the Board of Trade by the several railway companies 
in the United Kingdom included 12 collisions between passenger 
trains, or parts of passenger trains; 16 collisions between passenger 
trains et goods or mineral trains ; six collisions between goods 
trains, or parts of goods trains ; one case of a train coming in con- 
tact with projections from other trains travelling on parallel lines ; 
26 cases of passenger trains, or parts of passenger trains, leaving 
the rails ; eight cases of goods trains, or parts of goods trains, 
leaving the rails ; three cases of trains or engines travelling in the 
wrong direction through points ; 14 cases of trains running into 
stations or sidings at too high a speed ; 70 cases of trains running 
over cattle or other obstructions on the line; 22 cases of trains 
running through gates at level crossings ; five cases of failure of 
machinery, springs, &c. of engines ; 294 failures of tires: nine 
failures of couplings ; and two other accidents, The total number 
of personal accidents yeported by the several railway companies 
during the six months amounted to 524 persons killed, and 4302 
injured, these numbers including all servants of the companies, of 
carriers, and all who were killed or injured by being on the railways. 


Accorpine to the Avenir Militaire several new rail- 
ways in Germany, laid out principally for strategic purposes, are 
being pushed forward with great vigour and rapidity. One has 
just been opened from Seltz to Mertzviller vi@ Walbourg, which 
has a total length of 22 miles, running at right angles to the 
Rhine, and terminating in the valley of the Tintzel at an altitude 
of 500ft. above sea-level. A shorter line, five miles in length, is 
ready for traffic, and connects Munster with Metzeral. Its general 
direction is the same as the former, but it is situated at a higher 
elevation, commencing at Munster at an altitude of 1200ft. and 
terminating at Metzeral at 1640ft. Although of no great length, 
this line is an important one, as it would save some twenty-four 
hours in the German mobilisation in the direction of Colmar 
Epinal. Mertzviller is 75 miles from Metvzeral, which is also the 
distance from Seltz to Munster or Colmar. The Seltz-Colmar 
railway has a number of branches stretching out to the Vosges, all 
of which are constructed with a strategical raison d’étre. A still 
more important line is that of the Carlsruhe-Rastatt-Haguenau, 
Which, however, will not be complete until the bridge over the 
Rhine is finished. This structure,-only. just commenced, will have 
a total length of 2000ft., of which one-half will comprise the river 
spans. Each of these will be 295ft. in span, and will a 





carry 
double track, and the cost is estimated at £200,000. While the 
structure will be strictly a railway bridge, it is intended to utilise 
it, in the event of a mobilisation, for the passage of both infantry 
and cavalry, by maintaining ready to hand the baulks, planking, 
and other timber necessary to throw a wooden flooring over it at a 
moment’s notice, “nt 











NOTES AND MEMORANDA. 


Tue death rate of London last week rose to 18°8 per 
thousand annually, against an average of 18°4 for the thirty-three 
great tuwns. Mortality from diphtheria is still in excess, and the 
deaths attributed primarily to influenza are increasing. 


M. 8. Jorpan has found that manganese is volatile at 
the temperature of metallurgical furnaces, His results have been 
confirmed by R. Lorenz and F, Heusler, who have shown that 
whilst manganese does not form a volatile compound with carbon 
monoxide, it nevertheless slowly volatilises and sublimes at a white 
heat in a current of cither carbon dioxide, carbon monoxide, 
hydrogen, or nitrogen. With the first the metal brings about 
partial reduction. No indications of the formation of a nitride 
are obtained with nitrogen. The issuing gases passed through a 
flame give spectroscopic indications of the presence of manganese. 


AccorpinG to the Scientific American, promethium is 
an alloy containing 60 per cent. of copper, 38 per cent. of zinc, and 
2 per cent. of aluminium. These metals are melted together, and 
sodium or other metallic flux capable of oxidation at the tempera- 
ture of the mixture, is stirred in. The quantity used should be 
sufficient to flood the surface of the mixed metals.. The sodium 
increases the tenacity of the alloy and prevents deterioration by 
exposure to air or sea-water. The degree cf hardness may be 
varied by varying the proportions of the ingredients. The alloy is 
termed “‘ promethium” or ‘‘titanic metal.” The statements con- 
cerning the sodium are very indefinite, and it is more than probable 
that it can be wholly dispensed with. 


A paPER “ On the Influence of the State of the Surface 
of a Platinum Electrode upon its Initial Capacity of Polarisation,” 
was read at a recent meeting of the Paris Academy of Sciences by 
M. J; Colin. The results of M. Colin’s experiments are in agree- 
ment with M. Blondlot’s proposition that gases, and hydrogen in 
particular, are the cause of changes in the capacity of a platinum- 
water surface. If, in conformity with this hypothesis, the presence 
of hydrogen diminishes the capacity, the capacity of an electrode 
having served as kathode in the decomposition of water is very 
small ; conversely, that of an electrode which has served as an 
anode must be very great, since the oxygen set free must have 
eliminated the hydrogen with which the platinum might have been 
charged. Chromic acid, being a powerful oxidiser, must act in the 
same sense, 


REFERRING to the experiment mentioned in the Digest, 
July 8th, Dr. Kalischer, in the Hiei. Zeit., September 22nd, 
describes a long series of experiments covering a period: of six 
months, and including 2000observations, made in - order to: deter- 
mine whether this current has any connection with the earth’s 
magnetism or with meteorological disturbances; his results show 
that no such relation appears to exist; the current is never con- 
stant, but varies greatly and suddenly ; the maximum voltage was 
about °0024 times that of a Daniell cell; the minimum value ‘0004, 
while , yeverend it is about ‘0018; considering it as a cell, its 
internal resistance varied between ‘59 and ‘03 ohm, the most 
frequent value being ‘4 ohm; the direction of the current, the 
Electrical World says, is from the water pipes through the earth to 
the gas pipes, thus making the latter the positive pole to the 
external circuit. 


AccorpING to a recent invention for making bronze 
alloys, by A. K. Huntington and R. T. Preston, alloys are prepared 
containing copper and zinc, to which various proportions of ferro- 
manganese and nickel are added, together with small quantities 
of deoxidising and fluxing agents, such as sodium, potassium, or 
magnesium. Aluminium or silicon—siliceous iron—may also be 
used for this purpose, the quantity being somewhat increased if 
these el ts are intended to form a sensible portion of the alloy. 
Tin in proportion, usually not exceeding 1 per cent., may also be 
added. In preparing these alloys it is preferable first te alloy the 
ferro-manganese and nickel, and then melt that alloy with the 
copper, lastly adding the zin~ and deoxidising agents with the tin, 
if itis employed. The Journal of the Society of Chemical Industry 
says, iron may be used instead of ferro-manganese, in almost the 
same quantity; zinc may be diminished or omitted, the proportion 
of iron or ferro-manganese and nickel being increased. Composi- 
tions suitable for many purposes are:—Copper, 55; ‘‘ zinc,” 40; 
iron, 1; manganese, 3; nickel, 1, with or without one part of tin. 
Or copper, 82; iron, 8; nickel, 10. 


AccorpinG to a paper in the Technological Quarterly, 
by H. 8S. Cleare, the magnetic separation of iron ore has lately 
come into extensive use in America, as by its means low grade ores 
can be cheaply concentrated. As in all concentration, previous 
sizing is requisite, which is effected by treatment of the ore in 
crushers followed by rolls and screens. The fineness attained 
depends on the size of the particles of magnetite as compared with 
those of the constituents of the gangue. Crushing to pass a twenty 
mesh sieve generally suffices, but a finer product even small enough 
to pass a fifty mesh sieve is sometimes turned out. Such fine stuff 
can be used in the blast furnace, but the expense of grinding is 
excessive. On t of this objection, and also of the fact that 
when the grinding is coarse complete separation cannot be effected, 
it is usual in modern practice to crush the ore coarsely first and 
put it through a separator which yields tailings free from magne- 
tite, several middle fractions containing some magnetite, and a 
pure concentrate consisting almost wholly of magnetite. The 
middle portions are then re-crushed and again separated, the cost 
of crushing the whole of the ore to the fineness necessary to allow 
of the removal of the smaller particles of magnetite being thus 
saved, The author describes, but does not illustrate, a magnetic 
separator of his own invention, working either wet or dry, which 
is stated to work efficiently with various American ores. 








Sir Ropert Batu has suggested that the absence of 
any atmosphere investing the moon is a simple and necessary con- 
sequence of the kinetic theory of gases. Professor Liveing has 
applied this theory to interplanetary and interstellar space, with 
reference to the chemical constitution of ‘ee meg atmospheres, 
According to Sir Robert Ball, the mean molecular speed of oxygen 
and nitrogen is less than the speed with which a body would have 
to be projected in order to leave the moon without ever returning ; 
but in the course of collisions between the molecules they 
frequently attain speeds sufficiently great to enable them to over- 
come the moon’s attraction, and thus escape from the moon’s 
atmosphere. On the other hand, the speed required to per- 
manently leave the earth is one which, “it would seem, that the 
molecules of oxygen and nitrogen do not generally ever reach,” 
and therefore the earth retains a copious atmosphere. Mr, G. H 
Bryan, in reading his paper on this subject in Section A of the 
recent Nottingham meeting, stated that no statistical calculations 
had hitherto been made with the object of testing these questions ; 
he was not aware until his paper had been printed that explana- 
tions based on the kinetic theory had been suggested as far back 
as 1878 by Mr. S. Tolver Preston and Mr. Johnstone Stoney. Mr. 
Bryan has applied the theory to investigate that effect of varying 
temperatures upon the relative densities of oxygen and hydrogen 
in a permanent distribution under various conditions ; he has also 
cnletehed the average ber of molecules of to every one 
whose speed is sufficiently great to overcome the attraction of 
given bodies in the solar system, and gives tables showing the 
results Thus-for oxygen at 0 deg. C., rather over one molecule 
in every three billion is moving fast enough to 4 off permanently 
from the moon, and only one in every 2°3 x 1089 is moving fast 
enough to escape from the earth’s atmosphere ; while the sun’s 
attraction, even at the distance of the » prevents more than 
one in every 2 x 10° from escaping. In the discussion which 
followed, Sir Robert Ball stated that the suggestions really did not 
originate with himself, but were familiar to him as having been 
discyssed* many years ago in a paper by Mr, Johnstone Stoney. 











MISCELLANEA. 


Messrs. BEWICK AND PARTNERS, Limited, owners of 
the extensive Langley Barony lead mines, and also of the lead 
works at Hebburn-on-Tyne, have instructed Messrs. Snowball and 
Co., mechanical valuers, Crown-chambers, Side, Newcastle-on- 
a — of the entire plant, machinery, &c., in connection 

erewith, 


Tue Royal Terrace Pier Estate Company, Limited, 
Gravesend, have accepted the tender for No. 2 contract, for pile- 
driving, &c., of Messrs. Munday and Sons, £340. The tender for 
No. 3 contract, for the landing stage, kc., of Messrs. Sandford, of 
Gravesend, for £2593, has been accepted. The engineer's estimates 
were £2829, and for pile-driving oe 5. Mr. John J. Robson, West- 
minster, is the engineer. 


THE Suez Canal authorities have now made it obligatory 
for all vessels ing through the canal at night to employ an 
apparatus for dividing the light of the projector into two divergent 
rays. Approaching vessels may by this means travel right up to 
each other without their respective helmsmen being dazzled by the 
single light which has hitherto been used. Lightning says the 
diverging apparatus which is to be used has been devised by one of 
the agents of the company. 


THE Dublin Corporation’s water supply from their 
reservoirs at Roundwood being almost exhausted, they have been 
obliged to fail back on the canal water, which was taken into the 
Dublin pipes on Monday, 16th inst. Prior to 1865 the canal water 
was in sole use in Dublin, but being unable to supply the full 
amount required, new waterworks were made, and the canal water 
ceased to be used. The old filter beds and pipes are, however, in 
existence and in good working order. The water is of a good, pure 
quality, but somewhat hard. 


Tue Urban Sanitary Authority of Basingstoke is about 
to fit the boilers at its sewerage pumping station with Meldrum’s 
furnaces, in which Messrs. Meldrum undertake to burn sifted house 
refuse as fuel. Mr. W. Boby, Assoc. M. Inst. C.E., informs us 
that before the order was placed experiments were carried out 
denonstrating the capacity of the apparatus to deal with the fuel 
in question. The authorities of Basingstoke also visited the 
pumping station at Aldershot, where similar fuel has been so 
employed for about three years past. 


THE scheme of sewerage and sewage disposal for Roches- 
ter, submitted by Messrs. John Tayler, Sons, and Santo Crimp for the 
Borstal portion of the borough, has been selected by the Corpora- 
tion as being the most suitable for the requirements of the district, 
and the engineers have been instructed to submit the plans to the 
Local Government Board in order that the necessary loan for the 
execution of the work may be sanctioned. There were a large 
number of schemes submitted in the competition, but the one 
adopted was unanimously agreed to be the best. 


THE North Bierly Gas Company have given notice of 
its intention to apply next session for a provisional order from the 
Board of Trade, to authorise the company to raise further sums of 
money for the general purposes of its undertaking. The provisions 
in the order petitioned for will be subject to the clauses of the Gas 
and Waterworks Facilities Acts, 1870, and Amendment Act, 1873. 
It is proposed to raise the money by borrowing or mortgage, or 
by bonds, or by the creation of debenture stocks. Powers will be 
sought to vary and amend the North Bierly Gas Acts of 1863 and 
1875, and to confer other rights and privileges. 


Messrs. FLEMING AND FeErGuson, shipbuilders and 
engineers, Paisley, have received an order from the Government of 
Canada to build an armed service steamer for use on the Pacific 
Coast. She is to be somewhat similar to the Quadra, built for the 
same Government about two years ago, and is to have, as in the 
case of that steamer, a set of the builders’ patent quadruple expan- 
sion engines. The quadruple engines of the Quadra have given 
the Government thorough satisfaction, both as regards economy of 
fuel and general working. The Quadra made the voyage from the 
Clyde to Vancouver vi@ Cape Horn—a distance of close upon 
16,000 miles—without stoppage or hitch of any kind throughout 
the voyage. 


Tue Lord Mayor and Sheriffs’ Committee have defi- 
nitely decided upon the inclusion of two cars in the civic procession 
on November 9th, one of which will be a model of the Tower 
Bridge. The opening of the Tower Bridge constitutes the great 
event of the coming Mayoralty, and the introduction into the 
procession of so interesting an object has the merit, the City Press 
remarks, of being appropriate as well as attractive. The other 
car will illustrate the art of printing, with a figure of Caxton 
taking the first printed matter from his printing press, This is 
intended as a compliment to the Lord Mayor-Elect, who is Master 
of the Stationers’ Company, and in other ways connected with the 
art and mystery of printing. 


A very useful attachment for ordinary tee squares has 
been made by Mr. J. P. Maginnis, of Carteret-street, Westminster. 
By means of this attachment any ordinary tee square may be con- 
verted so as to embody all the advantages of one having a movable 
head, and at the same time it will be found to be much more rigid 
and less liable to get out of position. By taking out two milled 
screws, the tee square resumes its ordinary appearance. A time- 
saving application of the device often occurs. Should it be desired to 
make any additions to a drawing, or to make a tracing from a 
drawing, such drawing may be pinned down on the drawing-board 
without reference to the tee square ; or it may be that a drawing is 
already attached to a board, and the tee square applied to it may 
not coincide with the horizontal lines; in either of these cases by 
the adoption of the attachment a correct adjustment may be 
immediately obtained. The attachment has been awarded a first 
bronze medal by the Cornwall Polytechnic Society at Falmouth, 
and is inexpensive, 


Art 7.30 o’clock p.m., October 11th, a fly-wheel burst 
on one of the 500-horse power engines driving the dynamos in the 
power house of the Atlantic-avenue Street Railway at Second- 
street and Third-avenue, Brooklyn, N.Y. The engine was wrecked, 
parts of the roof and building demolished, and twenty tons of cast 
iron in numerous large and small fragments were scattered to a 
distance of several hundred feet. No lives were lost, and neither 
was other property nor the adjacent machinery seriously damaged. 
Only three or four persons were at all injured. The plant consists 
of eight large engines and dynamos, three of which were running 
under the usual conditions when the fly-wheel of engine No. 2 
burst without warning into numerous pieces, smashed that end of 
the engine frame and the connected dynamo pulley, bent and 
broke the valve gear, tore out one panel of the iron roof and a 
section of the brick wall beneath it, and caused some injury to 
adjacent buildings. The engine was tandem compound con- 
densing, with 20in. and 36in. by 48in. cylinders, commanded by a 
Corliss governor with stop gear. The fly-wheel was 20ft. in dia- 
meter, weighing about eighteen tons, and drove a Westinghouse 
dynamo, the 4ft. pulley of which was about 45ft. away from the 
fly-wheel, and was belted directly to it by a 50in. belt. The 
dynamo was marked 300 revolutions, and the normal speed of the 
fly-wheel was eighty-two turns per minute. The rim of the 
fly-wheel was made in ten sections, flange-bolted together between 
each of the ten hollow spokes, which had flange connections at the 
outer end and were bolted between two hub discs at the centre. 
All but one of the spokes broke off at tne hub, and the rim 
sections seem to have been broken into several pieces each, some 
of which weighed 1500 lb. each, and were hurled as far as a block 
and a-half. The main shaft was torn out of its bearings, breaking 
them and lying near by, across the fly-wheel pit, with the bub- 
plates and bent connecting-rod attached, 
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* * With this week's number is issued as a Supplement a Two-page 
*Knagraving of two Express Passenger Locomotives, Compound and 
Simple, North-Eastern Railway, Every copy as issued by the 
Publisher includes a copy of the Supplement, and subscribers are 
requested to notify the Jact should they not receive it. 
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COMPOUND LOCOMOTIVES. 


WF are enabled by the courtesy of Mr. Wilson Worsdell, 
locomotive superintendent of the North-Eastern Railway, 
to illustrate this week two of the new locomotives which 
he has designed and recently added to the locomotive stock 
of his railway. One of these engines is compound, con- 
structed on Worsdell and Von Borries’ system; the other 
is a simple engine. We have already in our impression 
for September 22nd given a section of the simple engine. 
The most noteworthy departure from ordinary practice is 
the placing of the valve chests outside the frames, a 
method which has been used pretty largely on. the Con- 
tinent; and now, we believe, for the first time in this 
country. Mr. Worsdell uses a rocking shaft to drive the 
valves ; but it will be seen that the effort of the excentrics 
and the resistance of the valve are both exerted on the 
same side. of the centre on which the rocking shaft 
rocks, and the bearings are thus spared a great deal of 
stress. It is worth notice that of sixteen new engines 
built from the drawings which we have reproduced, only 
one is compound, the remainder simple. The fact may be 
used to support the opinion very generally held by locomo- 
tive superintendents in this country, that the compound 
engine is, all things considered, not so suitable to the 
work done on British railways as the ordinary or simple 
engine. Abroad, on the contrary, the compound locomo- 
It is not very easy 
to explain why this should be the case. To some extent 
it seems that it is largely due to circumstances which have 
really tittle to do with the economy of fuel. 

Possibly no subject has been more carefully discussed 
by-competent men than the relative merits of compound 
and simple locomotives; but these discussions have been,’ 
for the most part, inconclusive. No sooner is a powerful 
argument in favour of. the compound engine advanced 
by one engineer, than another equally strong is adduced 
against it. To arrive at the truth under these conditions 
is next’ to impossible; and the only safe conclusion 
appears to be that both parties are right; that cireum- 
stances alter cases; and that the engine which is best 
adapted to the requirements of one line may not be the 
best adapted to those of another line. Thus we find that 
there are no fewer than 270 compounds at work on the 
North-Eastern, while there are at Jeast 1000 Worsdell and 
Vor Borries’ engines at work abroad. The success of 
the Webb compounds on the London and North-Western 
is not disputed. In the United States we find the com- 
pound engine very freely used, it is claimed with much 
economy. When we examine the figures advanced in 
support of this view, we find, however, that the best 
American compounds are still burning from 20 to 50 per 
cent. more coal per mile than a good English simple 
engine. Up to a recent period all the American’ com- 
pounds had small driving wheels, 6ft. being about the 
greatest diameter employed; and we have heard it argued 
that the small driver is essential to success with compound 
engines. The theory is that the action of the blast is 
more satisfactory when the revolutions are numerous. 
Against this, however, we have the fact that compounds 
with drivers over 7ft.in diameter are now used with great 
success in the States; but this does not really refute the 
first argument, because these 7ft. engines are run at very 
high speeds, so that in the end the result, as far as the 
blast is concerned, is about the same. It must not 
be forgotten, however, that the American engines have 
outside cylinders, and it may be that the condensation in 
such cylinders is less with a compound than a non-com- 
pound engine, but this is very doubtful. Indeed, none 
of the diagrams from compound American engines which 
we have seen appear to show that any. advantage is 
gained in this way. Almost invariably we find that the 
boiler of a compound engine evaporates more water per 
pound of coal than does the boiler of a simple engine. 
The only connection between the boiler and the cylinders 
that can possibly ‘affect evaporation is the blast. pipe, 
and .we may very naturally ask the question, would 
not a different arrangement of the exhaust accomplish all 
that compounding can effect? “ In the United States the 
railway companies are compelled to use spark catchers, 
while in this country it is-left,very much to the loco- 
motive superintendent to say whether he will have them 
or not. Asarule he does not use them, and so we get 
rid of the extended smoke-box, which has superseded thé 
once well-known inverted funnel-shaped chimney. These 
spark catchers‘hinder the draught, and necéssitate in 
many vases the use of a contracted blast pipe, which 
thing is excessively objectionable. : 

In theaty, -at, all events,“ whatever, practice may say, 
the only advantage possessed by the compound over the 
normal locomotive is that.it:exhausts at @ lower pressure. 
If a normal engine discharges steam of 40 Ib. pressure 
into the atmosphere, while the compound exhausts at 
201b., it is clear that, other things being equal, each pound 
of steam will do more work in the compound than in the 
simple engine.* Precisely: the’ same result .would, how- 
ever, be got out of a simple engine provided the cylinders 
were made large enougli. “ There‘is a difficulty in doing 
this with* inside cylinders. Mr. Wilson Worsdell’s 
method | of ‘construction, however, goes some way. to 
dispose of this trouble. By modifying the arrangement 
of the’ side: frames a little, it would be quite possible to 
get'in cylinders 20in. in diameter with the valve chests 


outside, -as;in: the North-Eastern engines, and it would 
‘then be’ easy +0, expand 160 lb. of steam in single 


cylinders, until the terminal pressure did not exceed 
that proper to a compound engine hauling the same 
train. But the objection to the arrangement is two- 
fold. In the first place, a very heavy stress would 
be brought on the erank shaft, rendering a middle bearin 
indispensable ; and, in the second place, the drivers oat 
be sure to run such an engine out of breath, as they did 





with Mr. Johnson’s 19in. engines on the Midland. This 
objection might, however, be got over by giving the slide 
valves so great a lap that an early cut-off would take 
place whether the driver liked it or not. In that case an 
auxiliary starting valve or its equivalent would be essen- 
tial to enable the engine to get away with its load. But 
the compound engine also requires an auxiliary starting 
gear, and that is often of a very complex character. 

After everything has:been said, however, that can be 
said, the prime>fact remains for consideration. The 
compound engine is not popular on British railways. It 
evidently has failed to satisfy locomotive superinten- 
dents that it is much better than the ordinary engine. 
What are the circumstances that have brought about 
this result ? It has been said that it is due to prejudice. 
We do not think that this contention can be maintained. 
The want of popularity of the compound system is, we 
fancy, in the main due to the fact that the normal 
English engine is so admirably adapted to the needs of 
English traffic, and is so economical and satisfactory all 
round, that it is next to impossible to produce something 
better.. There is very little room, in fact, for improve- 
ment, and this appears to be borne out by the curiotis 
lack of detailed evidence to prove that at the end of six 
months’. working, let us say, any half-dozen compound 
engines have cost less than any half-dozen simple engines, 
working the same traffic on the same road. Out of Great 
Britain, as we have said, the conditions are different, and 
the compound engine really appears to deserve the popu- 
larity which it is beginning to enjoy. 


THE EDUCATION OF ENGINEERS. 


Is it possible to say anything new concerning the 
education of engineers? Has not the whole subject been 
discussed and thrashed out, and winnowed long since ? 
We think not. There is no such thing as finality either 
about the engineer or his education. Events succeed 
each other whether we will or no, and time, which tries 
all things we are told, has not left the training of 
engineers alone. There are not wanting signs that 
opinions about education of all kinds are undergoing 
transformation ; and it is even possible that in twenty a 
years, or less, common sense will once more be 
consulted, and rational ideas concerning the education 
of mankind in science will assert themselves and take 
their proper place. In the Times of Saturday appeared 
a letter signed, ‘A Student of Naval History,” which 
deserved the prominence given to it by our contem- 
porary. In Monday’s issue of the same journal 
will be found a letter scarcely less suggestive, written 
by Mr. G. W. De Tunzelmman, head of the Electrical 
and General Engineering College, Earl’s Court. Although 
these letters bear no direct relation to each other, 
they ought to be read together. Mr. De Tunzelmman’s 
letter is, in a sense, the complement of that by a 
‘Student of Naval History.” Saturday was the anni- 
vers of the Battle of Trafalgar, and ‘“‘A Student” 
availed himself of the occasion to explain why in his 
opinion, Nelson won and the French and Spaniards were 
defeated. Admiral Villeneuve had more ships, and bigger 
ships, and heavier guns, and more men than Nelson had, 
and the bravery of the French and Spanish crews is 
indisputable. - Yet all this availed nothing, simply 
because the English officers and men had learned 
their business at sea, while the French had been trained 
in ports and harbours. “A Student” states with strict 
truth that there were probably more mathematicians in 
one of the French ships than could be found in the whole 
British fleet. Mathematics supply no equivalent for a 
lack of seamanship—for, in a word,..fhat intimate 
acquaintance with the sea and-with ships possessed by 
British crews and their officers. Judged by the French 
standard at the time, English officers were’ grossly 
ignorant. Judged by modern standards, the men 
who’ won Trafalgar were incredibly rough and un- 
civilised. We have but to examine the contemporary 
literature to find confirmation of this statement. But 
however rough, unlettered,:and semi -'savage these 
men were in other respects, they were consummate 
masters of the art” of “naval warfare; and this 
solely because they were trained ,at:sea; and not on shore. 
Their whole life was a long training, acquired under the 
best possible circumstances, and under conditions which 
left no place for theory. No sailing master, captain, or 
lieutenant had to caleulate beforeliand with pencil and 
paper what his ship would do as ‘regarded turning under 
a given amount of sail, and number of spokes of the 
wheel. ~ Each officer—possibly every topman in the ship— 
knew what his vessel could and could not‘do. That pecu- 
liar form of knowledge, acquired no one knows how, 
developed without the method being perceived, utilised 
to the utmost possible advantage without. effort when 
wanted, was the splendid possession of hundreds of men 
in the British Navy, and they were indebted to the 
splendid practical training which they received for it. 
“A Student of Naval History ’’ has read to some purpose, 
and not a few of his readers are indebted to him for a 
valuable lesson. Whether they will profit by it or not is 
quite another question. 

Mr. De Tunzelmman writes on science teaching in 
schools. He insists on the ‘‘ fundamental importance of 
making the primary object of school training the develop- 
ment of intelligence,” and he then proceeds in the 
following words :—“ Science has been defined by a high 
authority as ‘reasoned knowledge.’ Unfortunately, much 
of the so-called science teaching of the day consists of 
knowledge of a kind, usually a very poor and inaccurate 
kind, but without the ‘reason.’ The great difficulty met 
with in the higher training of youths who are looking 
forward to one or other of the scientific professions as 
their future means of livelihood is that at school they are 
very seldom trained to exercise their reasoning faculties. 
Their memory may be stored with facts, or, at any rate, 
with statements of teachers and text-books, not in- 
frequently statements quite inconsistent with each other, 
but it is usually quite a new idea to them to be asked how 
these statements are arrived at, to sift them and to co- 
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ordinate them one with another.” All this is perfectly true. 
But we must not comfort ourselves with the notion that 
it is true only of schools. It is equally true of engineer- 
ing colleges, and indeed of the whole modern system of 
training which turns out what is known as the technically 
educated youngman. The origin of this system has never 
yet been clearly explained. The system as it stands isa 
complex product of modern civilisation. Broadly stated, 
it began with the introduction into this country of certain 
methods of teaching science, largely copied—and spoiled 
in the copying—from French institutions. Those taught 
in this way, however, soon found that their practical 
knowledge was small; that they could not obtain employ- 
ment, and as they could not dig and were ashamed to beg, 
they began to advocate science teaching, and they 
undertook to do the teaching. The idea took root; 
an. entirely new avocation was discovered for young men, 
and we suppose that there is not a country under the sun 
which contains so many technical teachers as Great 
Britain. From cookery to astronomy is a wide field, but 
it is pretty densely populated by professors of all the 
sciences. The true story of South Kensington has yet to 
be written. The Science and Art Department has much 
to answer for. It would be but waste of time and space 
to go here into details. 

It is by no means to be supposed that the modern 
science teacher is an unworthy and deceitful member of 
the body politic. Very far from it. Our quarrel with him 
is not that he is ignorant or incompetent; but simply that 
he is aggressive, and insists on teaching that which is of 
no use to engineers at all events. We believe that the 
present system, or want of system, of training engineers 
is very defective. We find, on the one hand, the utmost 
reluctance manifested by civil engineers in practice to 
take pupils, articled or otherwise, at any price. There is 
incredible difficulty encountered in placing a youth in any 
shop to learn. mechanical engineering. It can only be 
done by the aid of “love and money;” that is to say, 
interest in some shape or other is necessary. There 
are two reasons for this. One is that most heads of 
firms dislike to take apprentices, and that those firms 
which will take them have ten times as many appli- 
cations as there are vacancies. The result is that 
young men bent on being engineers are driven to 
the colleges, which are entirely incapable of turning 
out either mechanical or civil engineers, although 
they are, when well managed, perfectly competent to 
give a preliminary training, which may be useful in after 
life. But the technical college might be made much 
more useful than it is were it worth while, which we 
doubt. Let us compare the training given to a young 
man who wishes to enter the medical profession, with that 
given in a college to a would-be engineer. The former 
must spend five years in learning his profession before 
he can obtain his diploma. There are various ways in 
which his training is effected, but they differ more in 
matters of detail than in principle. Before a youth can 
get into one of the great London hospitals as a student, 
he must have passed an examination in general 
knowledge, such, for example, as the matriculation 
examination at London University. From the moment 
he enters the hospital until he leaves it, his course of 
training is of the most practical character. Theory finds 
no place in it until he comes to study physiology. The 
whole duty of everyone in the hospital is to keep patients 
alive as long as possible, to cure them, and to alleviate 
suffering. Every day, and all day long, the student is 
taught how this is to be done. Who does the teaching ? 
Who deliver the lectures? Who perform the opera- 
tions? Professors, men who have nothing else to do 
but teach, and who are paid for teaching? Absolutely 
nothing of the sort. There are no professors of anatomy, 
or medicine, or anything else of the kind, on the regular staff 
of London hospitals. The whole of the teaching is done 
by men practising their profession, and it is almost entirely 
done without fee or pecuniary remuneration of any kind. 
These men are all practical surgeons, practical physicians, 
of the highest eminence. It will be seen at a glance how 
infinitely superior must be their teaching and their 
example to that of any professor, however able or clever. 
Let us suppose that it was possible for twenty or thirty 
young men to be taken as pupils by some great firm of 
mechanical engineers, and that the heads of this firm 
delivered from time to time lectures on every conceivable 
aspect of engineering. Let the shop training be elaborate, 
careful, and continuous. At the end of the first twelve 
months let the pupil go up and pass a preliminary exami- 
nation, the questions being prepared as the result of 
long experience, in such a way that they will most fully 
test the elementary information which has been acquired 
during a year by the pupil; and if he fails to 
satisfy an independent board of examiners, all practical 
engineers, let him be sent back to the shops for three, 
six, or even twelve months. Let him if he passes go on 
for another year, and then pass an examination in some 
one special department of engineering. Then at the end 
of another year, pass a third examination, in some other 
special department. Then, at the end of five years, pass 
two distinct examinations before two separate bodies, be- 
fore he is allowed to practice his profession. Such a train- 
ing would be strictly analogous to that which the medical 
student undergoes, and it is, we know, believed by very 
many people that the college training of a young engineer 
is almost .precisely the same. This is simply a delusion, 
and the difference is this: The hospital is the strict ana- 
logue of the workshops. The wards and the operating 
theatre are the shops in which the surgeons, the physicians, 
the nurses, and the pupils work. No science college pos- 
sesses any facilities of the kind, and it is worth notice 
that Durham and other universities which confer medical 
degrees, are obliged to send their students up to the 
London hospitals in order to give them the practical 
training which cannot be had in a college. 

Such a training cannot be had by the young engineer. It 
isunattainable. It may be added that it is largely held that 
it is unnecessary. There is much more force in the 
arguments urged on this side than the technical educa- 








tor will admit. The great defect of all science edu- 
cation in the present day is that a great deal too much 
is attempted. A dozen different men are authorities on 
a dozen different subjects and on nothing else. Each 
insists that his own speciality shall be taught. There is 
no discrimination, no regard for the fact that life is short. 
It is the age for the dissemination of useless knowledge. 
Are we justified in hoping that the lesson taught by the 
battle of Trafalgar may even yet be of use, and that in 
the teaching of engineers, at all events, it may not be for- 
gotten that one man trained in the field or the shop is 
worth two trained within the walls of a college. 





COAL MINING MACHINERY, 


In the volume of statistics just issued by the Illinois Bureau 
of Labour there are some figures that are specially important 
just now. In some of the coal seams in that State the use 
of machines has been found profitable, and the number of 
the mines in which these machines are at work is increasing. 
Last year, according to the official statement, there were 41 
mines in which machines were at work—the number of the 
machines thus employed being 300, and the amount of the 
men employed in connection therewith being 3646, or over 
10 per cent. of the total for the State. The machine mostly 
used is the Harrison machine, but the Ingersoll, the Yock, 
and others are employed, and all are operated by compressed 
air, except the Sperry machine, of which three are used, 
with the electric current. On the average twelve men are 
employed to each machine, and the product in the mines 
where machines have been used exclusively is about 
13,758 tons for each machine in a year of about 229 days 
of active operations. The wages of the men vary con- 
siderably. Those who operate the machines average from 
9s. to 10s. per day. The blasters receive from 8s. to 9s. per 


day ; the timbermen about 8s.; the helpers ard loaders from | 


7s. to 8s. per day ; and the labourers from 6s. to 7s. per day 


Some facts are also given relative to the yield in the mines of 


coal for the powder used in blasting. In the machine- 
worked mines the average was 97 tons for each keg of powder: 
but the average in the hand-wrought mines is put as about 
39 tonsper keg only. The qualification is, however, necessary, 
that it is mainly in the mines where the seams of coal are 
thick that the machines are successfully used, and hence 
the powder necessarily dislodges a larger amount of coal 
per given quantity than it does in the thinner seams 
where hand-working is general. In two of the five mining 
districts of the State of Illinois, the inspectors of mines 
report that electric coal-cutting machines are being put down 
or experimented with; and as the production in the mines 
where machines are used is slightly increased in its propor- 
tion to that of the whole of the mines, it must be expected 
that there will be in the future a larger yield of coal by the 
machines. It is added that they are most generally and suc- 
cessfully used where the seams of coal are ‘“ thick, level, dry, 
and clean.’ Thus, the area of the use of both hand and 
machine work is being defined by experience; and in the 
same way it is to be expected that the relative value of the 
different kinds of machines will in time be fully determined. 
These figures have an interest and a value that is very great 
at the present time, when the question of the cost and 
methods of extracting coal has become one that is most im- 
portant in its bearings in all the coalfields, and in its effect 
on other industries. There is now a determination to in- 
crease the cost of labour in the coal mines on the part of the 
miners’ unions, and on the part of many of our legislators, 
and it is to be expected that there will be in consequence a 
much greater readiness to resort to the use of machines for 
coal cutting than there has been in this country. The use of 
electrical coal cutters as well as other kinds of motors for the 
purpose is being now tried in some mines on a scale that is 
at least important in furnishing the experience that is essen- 
tial to enable a decision to be formed as to their relative 
economy in our mines, and thus it is probable that as labour 
is made more costly, there will be a fuller employment of 
machinery, though not to the extent that has been attained 
in the State of Illinois. 


SHIP RESISTANCE AND TANK EXPERIMENTS. 


Tue “Watt Lecture” to be delivered at (;reenock on the 
occasion of the anniversary of the great engineer next 
January, will be on the subject of ‘Ship Resistance,” and 
the lecturer will be Mr. R. E. Froude, whose name, like that 
of his father, the late Dr. William Froude, is inseparably 
associated with this important subject. The Government 
experimental tank at Haslar, Portsmouth, over which Mr. 
Froude presides, fulfils most important ends in the work of 
naval design, and in solving problems which the rapid deve- 
lopment and the constantly varying conditions of naval 
construction present for solution. As evidencing this it may 
be stated that the naval authorities of Russia, following the 
example of those of France and Italy, and of the private firm 
of Messrs. Denny Brothers in this country, all of whom have 
had similar tanks established for some years, have just 
completed the laying down and equipment of a tank in St. 
Petersburg. In this case, as in the others referred to, the 
design of the very special experimental apparatus with which 
the tanks are equipped has been largely the result of the 
facilities for inspecting the Haslar establishment given by 
our own Admiralty to the firms in this country who were 
employed by the Russian authorities to construct and supply 
the necessary equipment. The firm which has been 
employed, in the case of Messrs. Denny Brothers, and 
of the Italian and Russian authorities, to supply the 
delicate dynamometric apparatus by which the resist- 
ance of models, and of screw propellers, is measured, is 
Messrs. Kelso and Co., of Glasgow, while the machine for 
cutting the wax models to the proper shape, and the engine 
for driving the model and dynamometers along the tank, 
are the productions of Messrs. D. Munro and Co., London. 
The apparatus and appliances in the new Russian tank 
embody all the latest improvements which experience with 
this unique kind of machinery has suggested, and the fitting 
up of the installation has been carried out at St. Petersburg 
by Mr. Kelso in person. The outfit comprises the dynamo- 
meter proper, or model carriage and resistance recording 
gear; the screw truck or propeller carriage, which carries 
models of propellers and records their efficiency, as in the 
case of the ship model itself; the current meter, or + meg 
for recording the state of the water in the tank—as to 


current or motion—while each experiment is being made; 
and the main carriage or general framework, on which the 
whole group of apparatus is borne along the tank. The 
Russian authorities are highly satisfied with this new 


| 
————— 


adjunct to their naval designing department, and jt will 
shortly be in operation under the charge of a Russian naval 
expert, who has had a period of tuition under the stag 
constantly employed in the tank belonging to Messrs, Denn 
Brothers, of Dumbarton. y 


PROGRESS OF PETERHEAD HARBOUR WORKS, 


ACCORDING to a report on the progress of the above durin 
the year 1892-3 by the engineers, Messrs. Coode, Son, ‘al 
Matthews, recently laid before Parliament, progress continued 
to be made both with the Barge Harbour and the Sout) 
Breakwater pier, and there is no reason to fear that the 
original estimates will be exceeded. The quarry continued 
to yield good stone, and the railway, workyard, &c., were in 
efficient working order. Additional special plant was 
supplied, and the block setting machine, or Titan, with its 
under carriage completed. The design of the Barge Harbour 
having been modified and its extent reduced, that section of 
the work has not proceeded as regularly as it would other. 
wise have done. The necessary alterations to roads were 
made, and a temporary inclined approach to the staging 
formed, involving the deposit of 1207 cubic yards of rubble. 
100 lineal feet of staging were constructed; 459 cubic yards 
of rock were excavated from above low water ; 74 cubic yards 
of rock were excavated from below low water; 102 cubic 
yards of bagwork concrete were put in; 630 cubic yards of 
blockwork, and 1192 cubic yards of masswork concrete 
were put in. 453 concrete blocks, containing 1348 cubic 
yards of concrete, and 4136 cubic feet of ashlar facework 
were made ; 677 cubic yards of rock and soft soil were exca. 
vated for roads and sidings; 1491 cubic yards of rock and 
soft soil were deposited in harbour slopes and as filling at 
back of the East Pier. The South Breakwater was extended 
674ft. The foundations of a further length of 60ft. were 
prepared, and the structure raised _ them to a height of 
about 7ft. The preparation of the foundations for this 
length was very tedious, owing to it having been necessary 
| to beach a quantity of very hard side lying rock, and clear 
away, in addition to the material excavated, a quantity of 
| large boulders and gravel, which had accumulated in the 
road basins and gullies on the line of breakwater, all of which 
work had to be executed by divers in a very exposed position. 
The quantity of rock boulders, &c., thus removed amounted 
to 827 cubic yards. Concrete bagwork to the amount of 548 
cubic yards; concrete blockwork, 1590 cubic yards ; concrete 
masswork, 649 cubic yards, were deposited. Granite ashlar, 
including facework, 4251 cubic feet; and granite pitching, 
1773 superficial feet. In addition, 204 concrete blocks, con. 
taining 3821 cubic yards of concrete, and 6306 cubic feet of 
ashlar, were made but not set. The daily average number of 
men employed was 339, of whom 202 were convicts. 





RUSSIA AS A MACHINERY MARKET, 


One of the most gratifying features of our export trade in 
machinery at the present time is the increased business we 
are doing with Russia, particularly in locomotives and steam 
engines. Our trade in both these departments this year has 
been greatly in excess of the trade of either 1892 or 1891, and 
the same remark applies to some other classes of machinery 
outside locomotives and steam engines. In locomotives, the 
custom of Russia to English workshops during the first three 

uarters of this year was worth £13,201, against £8182 for 
the first three quarters of last year, and only £915 in 1891. 
Of steam engines, exclusive of agricultural descriptions, the 
great Northern Empire has purchased from us so far this 
year work of the value of £218,759, against £168,170 last 
year and £55,006 the year before. Doubtless a large pro- 
portion of this increased very gratifying activity is due 
to the railway extensions which are going on among 
the Tzar’s subjects, notably the great Siberian Railway 
project, and the vastness of these undertakings argues that 
this enlarged buying of engineering products will most 
probably continue for some time to come. There are, how- 
ever, some departments of machinery in which we seem to 
be doing very little with Russia, and to these we would direct 
English engineers’ attention. One of them is paper-making 
machinery. Hardly any machinery of this description of 
British origin is fitted into the Russian mills. Up to now 
the paper mills and printing establishments seem to have 
provided themselves mainly with machinery from Germany. 
The existing tariff war between Germany and Russia seems, 
however, to offer an opportunity for British enterprise which 
should not be lost sight of. Russian consumers would be 
more disposed to look favourably upon machinery of British 
make now than probably at any time for some i past. 
Happily it is satisfactory that English cotton machinery still 
holds the lead in Russia, and this is also one of the chief 
European countries to which in the past nine months we 
have sent an aggtegate of textile machinery valued at 
£2,127,932. German machines may be cheaper than English, 
but cheapness is no index to quality, and for a good article 
the wealthy manufacturers of Russia are generally prepared 
to pay a fair price. 





LITERATURE. 


By J. Pearson Pattinson. 
Cassell and Co, 1893. 

Everyone who is interested directly or indirectly, in 
railway work will find in Mr. Pattinson’s book a very 
acceptable contribution to the rapidly growing library of 
railway literature. It affords a fresh illustration of the 
oft-noted fact that an amateur frequently writes upon a 
professional subject more readably, and even instructively, 
than does a member of that profession when he takes 
peninhand. The professional writer is apt to be too pro- 
fessional. He deals too much in technicalities and abstruse 
theorisings which are interesting, and even compre- 
hensible, only to his more advanced professional brethren, 
and thus the circulation of his work is strictly confined 
within their circle. On the other hand, the mere amateur 
is just as apt to be superficial, shallow, and unsound. 
He is popular, but the popularity is gained at the expense 
of real intrinsic value. ‘i 

Mr. Pattinson, whom we believe we are accurate in 
regarding as an amateur—an amateur with a hobby—has 
steered clear very happily of both these rocks. The use- 
fulness of an amateur with a hobby is perhaps hardly so 
fully recognised as it deserves to be. Itis he who pursues 
with eager enjoyment all sorts of subjects which the 
professional has neither leisure nor inclination to bother 
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; of his direct duty. The amateur revels in 
ae related to his hobby. He works it up, in 
and out, round and about. He formulates torrents of 
statistics; he deduces multitudes of ideas and con- 
clusions—some of which may prove to be really sound 
and valuable—while the professional is deeply engaged 
‘n his daily round of duty. Thus the assistance of the 
cmaheur is by no means to be despised, especially in 
regard to railway matters. Here his omnivorous appetite 
for information, and his tireless capacity for minute 
observation, render him particularly useful, if only as a 
recorder of facts and figures. 7 

Mr. Pattinson is all this, but he is alsoa good deal 
more. He has collected and printed a large amount of 
valuable and’ interesting information as to the actual 
daily work done on the railways of Great Britain. His 
book forms one of that useful company of railway books, 
of which Mr. E. Foxwell’s “ Express Trains,” Sir George 
\'indlay’s ‘‘ Management of an English Railway,’ Mr. 
M. Reynolds’ ‘‘ Locomotive Engine Driving,” Mr. C. E. 
Stretton’s ‘‘ Safe “Railway Working ” and “ Locomotive 
Engine,” Mr. Rous-Marten’s ‘‘ Notes on the Railways of 
Great Britain,’ Mr. W: M. Ackworth’s “ Railways of 
England,” and Messrs. Foxwell and Farrer’s “ Express 
Trains,” are among the best known instances. But he 
jays down and follows a course of his own. 

‘His scheme is set forth in his preface. Remarking 
justly on the fewness of English standard works on the 
subject of railways, whereas these are abundant in 
France, Italy, Germany, and Belgium, where, as he truly 
says, almost every operation of railway working is dealt 
with in “ exhaustive and learned treatises,” and inamanner 
virtually unknown in England the birthplace of railways, 
Mr. Pattinson modestly disclaims all idea that his present 
yolume can compare with those treatises. He aims 
simply at treating what are virtually two phases of the 
subject. He deals (1) with the commercial work of the 
yarious British railways; and (2) with the locomotive 
duty accomplished—the latter involving brief descriptions 
and dimensions of the locomotives, of the lines on which 
they run, and of the vehicles they are required to pull. 

Under the former classification the author treats the 
position of each railway as regards rcutes, localities 
served, and, as he puts it, ‘‘ the obligation to run frequent 
and fast services of trains ;’’ punctuality, passenger accom- 
modation, particularly with regard to those of the third- 
class, who form the vast bulk of the railways’ customers ; 
safety appliances, and other cognate topics. These he 
discusses with much lucidity and sound sense. On the 
questions of safety appliances and punctuality he has a 
good deal to say. Unlike the majority of lay critics, who 
are content to condemn defects without recognising the 
extreme difficulty—amounting in some cases almost to 
impossibility—of remedying them, the author faces the 
whole problem and appreciates the fact, missed by so 
many writers, that railways are commercial undertakings, 
conducted on mercantile principles, and cannot be worked 
at all unless remuneratively. Hence, while it is to the 
advantage of every railway to employ every feasible 
method of securing safe working, this can only be done 
up to the limit at which actual loss is escaped. Absolute 
safety can be attained only at a cost which would ruin 
the richest railway in the world. Comparative safety is 
now reached in practice, almost so far as this is attain- 
able without eliminating the uncertain element of 
human fallibility. The inadvertent mistake of a driver 
or signalman may render abortive the most complete 
precautionary system. A latent flaw in a casting or 
welding may prove as fatal and costly in its effects as the 
grossest negligence. It may be an open question whether 
all has yet been done that might be done with regard 
to brake efficiency. But, on the whole, Mr. Pattinson 
considers that the railway companies “are well equipped 
with reliable continuous brakes.”’ 

Into the matter of punctuality he enters at some 
length, showing that it depends upon so many complex, 
and often conflicting conditions, that it is most difficult, 
and sometimes virtually impossible, of attainment. The 
up Scotch expresses by the three great routes, for 
instance, represent the confluence of so many streams 
of traffic, and such almost infinite liability to delay 
en route, that their frequent unpunctuality of terminal 
arrival is not to be wondered at. The wonder is that they 
can ever arrive punctually at all. So also with the over- 
crowded southern lines. There the trouble consists in 
getting a regular mob of trains through the relatively 
narrow approach to the metropolis. As with the case of 
a human mob, this is necessarily a question of time, and 
cannot be hurried. The only remedies for the unpunctu- 
ality which at present undoubtedly does prevail, are, in 
Mr. Pattinson’s opinion, barred by their costliness. He 
analyses very ably the entire problem involved, and 
shows that the only remedial measures feasible from the 
engineering standpoint would mean a vast unremunerative 
outlay of fresh capital. Such measures are self-doomed. 
Railway shareholders could not reasonably be expected 
to sink huge sums in doubling lines, &c., without the 
smallest hope of any return. The curiously far-reaching 
effect of a slight initial unpunctuality on one single-line 
Seotch railway is very well shown by Mr. Pattinson, and 
his clearly reasoned-out conclusions will not be easy to 
disprove. He has done good service in reviewing this 
much-vexed question from a calm and critical standpoint, 
and in showing so clearly as he has done what extreme 
difficulties lie in the way of remedial action on the part of 
the railway companies in respect of the unpunctuality 
grievance. It is much easier to grumble at the lateness 
of trains than to show how they eould have run more 
punctually. No doubt something might be done by 
improved smartness at some stations, but when trains 
are very heavy and fast timed, as in the case of the 
Scotch expresses to London, or where there is so 

_inordinate a. crush of traffic as on the southern lines, it is 
hard to see how the gradual accumulation of lost time 
at the successive stoppages can be prevented or cured. 

Tn carriage lighting Mr. Pattinson thinks the English 
Tuways are superior to the ‘continental, but in carriage 





warming decidely inferior. In this view, too, he is un- 
doubtedly right. Even the Italian railways beat ours in 
their method of carriage heating, which passengers can 
adjust at pleasure by turning a handle; but of their 
lighting, as a rule, little favourable can be said. In 
respect of intercommunication between passengers and 
guards, he truly points out that our very primitive and 
inefficient plan, with the “ yards of slack cord,” is utterly 
inadequate to modern requirements. 

The chapter on “Locomotives, Gradients, Curves, 
Loads, and Timing,’ contains much shrewd and intelli- 

ent comment upon existing practice in these’ respects. 

he author points out with perfect justice that the work 
of certain railways is unfairly disparaged, and of others as 
unwarrantably extolled through the critics’ disregard of 
the relative obstacles in the shape of steep grades, sharp 
curves, and heavy loads, which have to be overcome. 
He lays great stress npon the superiority of fast uphill per- 
formances as a test of Loomathan merit. From the theoreti- 
standpoint he is in some degree right. But practically 
it may be doubted whether fast uphill work pays, and 
whether it is not much more profitable to take things a 
little easily up gradients, and make up the loss by swifter 
running downhill. The pace need not be tediously slow 
up, or dangerously fast down ; but it is not easy to perceive 
the advantage of “ tearing an engine to pieces,” as the 
saying is, by forcing the pace up a gradient merely for 
the sake of being able to go slowly downhill on a safe 
piece of line. To take one of his own instances, where was 
the wisdom or profit in rushing a train of sixteen coaches 
with two engines—one a large compound equal in itself to 
two small engines—up the 31} steep miles from Carlisle 
to Shap summit in 36} minutes, only to follow this up 
by taking 62} minutes for the following 58} miles to 
Preston, mostly downhill ? Would it not have been much 
more economical to dispense with the pilot, take three 
minutes more to the summit, and three minutes less 
downhill to Preston ? No doubt some of the tremendous 
uphill spurts which he records as being done on the North- 
Western, Caledonian, and Glasgow and South-Western 
lines are very admirable, and interesting scientifically, 
but they must have cost heavily in consumption of fuel, 
much of which might have been saved by utilising gravi- 
tation on the decending gradients. 

It is in his somewhat detailed notice of each separate 
line that Mr. Pattinson’s book will be found most useful. 
He gives a much fuller and more accurate account of the 
gradients on the various railways than can be found in 
any other work in existence, and in most cases these are 
illustrated by diagrams all drawn to a uniform scale— 
another very commendable departure. This is the case 
also with his excellent outline illustrations of a leading 
type of express engine on each important line. A 
very good engraving of the London and North- 
Western engine, Teutonic, forms the frontispiece. Mr. 
Pattinson also gives the most complete particulars 
of the dimensions of the various companies’ locomotives 
that is yet to be found in any published work ; and this, 
too, will be a great boon to students of railway science. 
Mr. Pattinson’s account of actual work done within his 
own experience in “bout a thousand express runs,’’ is 
exceedingly interesting and valuable. Some of the runs 
which he quotes must, we fancy, have been supplied to 
him by friends of the “irrepressible casual traveller” 
class, for they have a strong tinge of the “ big goose- 
berry ” element about them. For example, in the instance 
he gives of the 55} miles from London to Cambridge— 
Great Eastern Railway—being run by a Worsdell 7ft. 
coupled engine in 75 min. with twenty-two coaches, 
and by a Bromley 7ft. 6in. single in 70} min. with fifteen 
on, his informant was evidently unaware of the greatly 
qualifying fact that a large part of each train—probably 
about half—was “slipped” at Broxbourne before the 
heavy Elsenham bank had to be faced. We suspect, 
too, that he has accepted the Great Eastern gradients im- 
plicitly from Mr. Foxwell’s book, for they are among the 
few (identically) inaccurate portions of each work. Again, 
he mentions a Great Northern run of 75} min. from 
Peterborough to Finsbury Park by the ‘ Mark-lane 
express,” with ‘‘ten on.”’ In our experience it is very 
rarely that a run is made in less than the 80 min. allowed, 
with nine, eight, or even seven coaches; and we find on 
inquiry that nothing quicker than 79 min. is on the 
official records. So also he gives the remarkable North- 
Western runs from Crewe to Preston and Preston to 
Carlisle, on the second day of the famous “ Race to 
Edinburgh ” in August, 1888, as 49 and 89min. respec- 
tively ; but the official records were 50 and 90 min., and 
even these probably represented some seconds more, as 
the fractions would be dropped. Mr. Pattinson has also 
accepted a little too readily the assertion that the ‘ only 
defence’’ of the—extinct—7ft. gauge on the Great 
Western by its “few remaining adherents—mostly of 
the sentimental order” was ‘its greater adaptability to 
speedy travelling.” This is misleading. The late Sir 
Daniel Gooch consistently maintained to the last that the 
broad gauge was more economical than the narrow in 
respect of working expenses—that it could be worked 
more cheaply than the other, and he gave reasons for 
his view which have never been refuted. The dis- 
advantage of break of gauge was fatal; but the advan- 
tages of the broader gauge in several respects are indisput- 
able. Superior speed, of course, was not one; this claim 
has long been abandoned by all capable judges. The 
higher speed formerly run on the Great Western was due 
chiefly to the fact that engines much more powerful and 
better adapted to high speeds than those employed on 
other lines were used on the Great Western expresses. 
We notice that with regard to the Great Western 
gradients, as in the case of the Great Eastern, Mr. Pattin- 
son has been misled by Mr. Foxwell’s errors, else he 
assuredly would not have called the line from Bristol to 
Exeter almost level. That would apply to the Bristol- 
Taunton length, but after Taunton the line rises 10 miles 
at yh5, ada ids> oly» wh» and ,'5, subsequently falling 20 
miles at ;},, 1,, and easier grades averaging, perhaps, 
sty for the whole latter distance. In’ speaking of other 





lines he has treated such gradients as rather severe. 
A tendency-is noticeable, too, to exalt one line’s work 
at the expense of another’s. Here we think Mr. Pattin- 
son's enthusiasti¢ admiration for the very fine work 
which came under his own notice has a little carried him 
away. He may say that he tells of things as he found 
them, and that his favourite line gave him the best 
results; but on his own showing he travelled much more 
on that line than the others, and so—on the well-known 
poeta that white sheep eat more than black sheep, 

use there are so many more of them—it was almost a 
matter of course, that if he took more numerous journeys 
on that admirable line he would obtain so many more 
good results. It is a pity that his enthusiasm has 
betrayed him into undue partisanship. It was not neces- 
sary to make “odorous” comparison; to say that the 
North-Western is ‘‘a much more punctual line then the 
Midland, though the former has many more obstacles to 
overcome.” Both of these unqualified assertions are rash 
generalisations, easy of disproof as to their universal 
applicability. 

So also Mr. Pattinson is in error when he alleges that the 
Midland, although professedly having only two classes of 
fares, has in reality a third, because it “ charges an 
extra fare beyond first-class for the accommodation ”—of 
the Pullman cars—‘“ thus practically re-introducing the 
three classes again.” This extra charge has not been 
made on the Midland line for fully ten years. Any first- 
class passenger can travel in a Pullman car without extra 
payment. Again, in condemning the slow speed of Mid- 
land trains north of Leicester, he makes no allowance 
for the number of junctions and sidings which compel 
reduction of speed; and his own accounts of the respec- 
tive gradients of the Midland and North-Western lines 
prove his inaccuracy when he says: ‘The Midland 
has a fine piece of twenty miles downhill into Bed- 
ford, much of it 1 in 200; while the North-Western has 
only about six miles descent of 1 in 330 after Tring.” 
For, lower down in that very same page, he says that on 
the North-Western after Tring, “ six miles drop of 1 in 
330 succeeds, followed by about thirteen miles of easy 
descent.” And his own diagram shows that the Midland 
downhill bit into Bedford is only fifteen miles, not 
twenty. These little slips on the part of a writer other- 
wise so accurate, painstaking, and trustworthy, show 
the unwisdom of permitting enthusiasm to influence the 
mind when a question of purely scientific or economic 
interest is under consideration. The judgment is apt to 
be warped, and hence erroneous conclusions are arrived 
at. Most of the North-Western work is so excellent that 
it cannot well be overpraised ; but nothing is gained by 
depreciating another line in order to make the merits of 
the favourite one stand out with enhanced brilliancy. 

These, however, are minor defects in a work which is 
very useful and readable, alike instructive and inter- 
esting, and a valuable addition to the existing library of 
railway literature. It ought to be in large demand. 








THE RUSSIAN SHIP ADMIRAL NACHIMOFF. 





Tuer French people appear to have gone mad with delight 
at the visit paid by a Russian squadron to Toulon. There 
are five ships in the squadron. The Nicolai I., the flag 
ship of Admiral Avellan; the Pamyat Azova we illustrated 
in our impression for December 30th, 1892; the Admiral 
Nachimoff we illustrate this week on page 406. The other 
two vessels are the Rynda, and the Teretz. The Nicolai I. 
is a battleship of about 8500 tons, and carries two 30-centi- 
metre guns, four 24-centimetre, and eight of 15-centimetres. 
She is — to be able to steam at sixteen knots. 

The Admiral Nachimoff is a second-class battle-ship, note- 
worthy for the tremendous caponiers in which she carries part 
of her armament. She is of steel, copper sheathed ; her dis- 
placement is 7782 tons; she-is 331ft. long, 61ft. beam, and draws 
25ft. Her engines indicate 8000 horse power ; she has a 10in. 
armour belt, and 8in. armour on her barbette; the deck 
plating is 3in. She mounts eight 8in. 13-ton guns; ten 6in. 
6-ton, and ten quick-fire guns. She carries 1200 tons of 
coal, and was launched in 1885. 








WATER SUPPLY NOTES. 


Home Counties.—Winslow Rural Sanitary Authority: Dr. 
Bulstrode has presented his report on the water supply of 
the Union, which is chiefly derived from shallow wells, 
many placed in cultivated ground; even those that are 
carried down into the rock are dry steined, and there is no 
protection from surface pollution. The Guildford Rural 
Sanitary Authority have had two fractures in the water 
mains caused by a storm. The supply, however, was main- 
tained by water and steam power. 

South Wales.—Pembroke: The mayor is in communica- 
tion with the Admiralty and War Department, as to the 
question of sufficient supply of water for the borough, and 
the military and naval population. At the Kidwelly Town 
Council, a proposal was made to utilise the spring at 
Maesgwenllian Farm, the property of the Corporation. 

West of England.—Sidmouth Local Board: The water of 
the wells has been examined by the County Analyst, those 
in the western town were fair drinking water. St. Austell 
Local Board propose to borrow £4000 to carry out water- 
works, consisting of a service reservoir to hold 800,000 
gallons, and two filter beds of a capacity of 265,000 gallons, 
and a 7in. main from the Carnestents stream to Trenance. 

The Middlesbrough Corporation, together with the Middles- 
brough members of the River Tees Water Board, have visited 
the gravitation works in progress in the valley of the Balder. 
The cost to date, including the purchase of the old company, 
has been £1,700,000. The Hury Reservoir is now completed. 
It will hold 900,000,000 gallons, and is 100ft. deep. The 
Blackton Reservoir will hold, when completed, 480,000,000 
gallons. The united yield, after giving 3,500,000 gallons of 
water daily, in times of drought will be 170 days’ supply, or 
at the rate of 46,000,000 gallons per week. The Board has 
power to make a third reservoir in the adjacent Grassholme 
Valley, if proceeded with in the next eighteen years. Such 
a reservoir, with tunnel through the intermediate ridge, 
would take ten years. Ample security against abnormal 
floods has been provided, and a fine aqueduct across the Tees 
constructed at Barnard Castle. 
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HEAVY PLATE EDGE PLANING MACHINE 


MESSRS. RUSHWORTH AND ('0., SOWERBY BRIDGE, ENGINEERS 





HEAVY PLATE EDGE PLANING MACHINE. 


WE illustrate above a very large and fine machine tool, 
made by Messrs. Rushworth and Co. for a steel works in 
Scotland. It will plane plates 30ft. long on the edge, and 
will also plane the ends up to 6ft. wide at one setting, and, at 
the same time, perfectly square. The turnover tool holders 
are of steel, cut both ways, and have both a vertical and 
transverse feed. The tool-box on end planer is arranged to 
cant, so as to bevel the edges of plates. The main screwisof 
steel, and works in brass bearings at each end, and is 
arranged with a loose cap at one end, so that the screw can be 
lifted out when required, by drawing it out of one bearing, &c. 
Under the screw is a continuous bearing, bored out full 
length, for supporting it, and to insure proper lubrication. 
At the extreme end of the screw is fixed a tail-bar or bridge, 
with an adjustable steel centre or pin to take up the slightest 
wear out of the screw, and keep it in its own position. At 
the other end of the bed a similar bridge with two large 
brass washers, 7}in. diameter, is provided to take the thrust, 
so the stress is all within the main casting, and not 
dependent on the separate bearing, which supports the screw 
at the pulley end. The driving pulleys are 30in. diameter 
for 5in. belts, with self-acting reverse motion, as illustrated. 
The machine can be stopped or started at the end of the 
bed, or by a handle on the tool carriage. The cramp rail is 
made very strong, and the screws can be made to slide to any 
part of it, so that as many screws can be got on a short 
plate as may be required. This is a great advantage in 
securing a plate to be planed. The table is 2ft. wide, with 
brackets cast out at the back to support the plate being 
planed, and stop-holes are cast in to hold the plates. These 
machines can be made to plane any length, either on side or 
end, and, if required, can be arranged to have all the driving 


pulleys at one end, all on one shaft, to drive both separate or | 


together. Its total weight is 20 tons. 








MAN AND HAND-HOLE COVER FOR BOILERS. 


THE man and hand-hole cover illustrated by the annexed 
engraving has been designed by Mr. A. B. Willits, U.S.N., 





TOP OF BOILER 


for marine boilers. The plate is flanged inwards, the edge 
faced and a steel plate cover used inside, pulled up to face by 
a bridge and bolt in the ordinary way. It is simpler and 
better than the old flat hole stiffened by a ring rivetted on. 








JARDINE’S PORTABLE DRILLING MACHINE. 





WHEN erecting lace machinery it is necessary to drill by 
hand a number of holes. For this purpose small portable 
hand drilling machines are used in the works at Nottingham 
of Mr. John Jardine. Speaking of these tools, he says:— 
“« We have never been able to buy such handy machines for 


the purpose as we have ourselves had to design and make, | boats. 


and we think it, therefore, probable that many other | 
machinists are in the same position. To the machine that | 
we have had in use for years we have now added an improve- 





experienced in universal hand drilling machines hitherto | 
made, namely, thatfof fastening the radial arm, carrying the 
drill stock, at any angle and in any required position easily, 
and yet so securely that no slipping shall occur whilst the | 
drill is at work. We accomplish this object by making on 

the top part of the pedestal or column, which carries the | 
radial arm, a disc, in which is made a circular Végroove, and 








to which we fit a second loose disc, made with a projecting 
and corresponding circular V. A V groove is cut across the 
face of the loose disc to receive the radial arm. Through 
the centre of both discs an eye-bolt is passed through, the eye 
of which passes the radial arm. The part of the eye-bolt 
projecting through the disc on the pedestal is tapped and | 
fitted with a nut, which, when drawn up with a moderate | 


pressure, securely fastens together the pedestal disc, the loose | nig 














or movable disc, and the radial arm, so that the danger of 
this aim, which carries the drill stock, shifting or slipping 
whilst at work is removed.” 

Mr. Jardine is now making these machines, and we have 
no doubt will find them highly appreciated by the many who 
require a hand drill which can be readily attached and drill 
at any angle. 








THE. WARSHIPS OF THE FIVE GREAT NAVAL | 
POWERS. 

From a return contained in a Parliamentary paper which | 

came to hand when going to press with our last issue, we 


| find that the warships belonging to the five Naval Powers | 
| mentioned, in commission, in reserve, and building in the 


| reserve: 10 battleships, 16 coast defence ships—armoured— | 


| 
} 
| 
| 
} 
| 
| 
| 


year 1893, are in numbers as follows :— 
Great Britain. — Has in commission: 24 battleships, | 
4 coast defence ships—armoured—63 cruisers— armoured and | 
unarmoured—and 78 other ships, not torpedo boats. In | 
49 cruisers—armoured and unarmoured—and 50 other ships, 
not torpedo boats. Building and completing for sea: 9 battle- | 
ships, 19 cruisers—armoured and unarmoured—and 23 other | 
ships, not torpedo boats. 
France.—Has in commission: 19 battleships, 5 coast | 
defence ships—armoured — 23 cruisers—armoured and un- | 
armoured—and 50 other ships, not torpedo boats. In reserve: 
5 battleships, 3 coast defence ships—armoured—20 cruisers | 
—armoured and unarmoured—and 62 other ships, not torpedo | 
Building and completing for sea: 8 battleships, | 


| commercial success so assured, t 





In reserve: 2 battleships, 9 coast defence ships, 6 cruisers— 
armoured and unarmoured—37 other ships, not torpedo boats, 
Building and completing for sea: 8 battleships, 4 coast de. 
fence ships, 2 cruisers—armoured an@ unarmoured—4 other 
ships, not torpedo boats. 

Germany.—Has in commission: 11 battleships, 14 cruisers 
—armoured and unarmoured—19 other ships, not torpedo 
boats. In reserve: 3 battleships, 6 coast defence ships— 
armoured—17 cruisers—armoured and unarmoured—5 other 
ships, not torpedo boats. Building and completing for sea: 
7 battleships, 3 cruisers—armoured and unarmoured—and 1 
ship, not a torpedo boat. 

Italy—Has in commission: 4 battleships, 8 cruisers— 
armoured and unarmoured—16 other ships, not torpedo boats. 
In reserve : 9 battleships, 5 coast defence ships—armoured— 
5 cruisers—armoured and unarmoured—26 other ships, not 
torpedo boats. Building and completing for sea: 4 battle. 
ships, 13 cruisers—armoured and unarmoured—3 other ships, 
not torpedo boats. 








LOCAL ELECTRIC SUPPLY STATIONS. 





Mr. MANVILLE some time since having been appointed vy the 
General Purposes Committee of Camberwell to report to them as to 
the best means of introducing an electricity supply into the parish of 
Camberwell, the report having been presented and read, it was 
resolved that it should form the basis of a lecture. This was 
delivered at the Camberwell Vestry Hall on Thursday, October 20th. 
The lecturer dwelt upon the progress of electric lighting through- 
out the United Kingdom in the hands of local authorities, 
and the success which had, without exception, attended 
their efforts at the present moment. Over 120 applications 
the part of local authorities have been made to the 
Board of Trade for Electricity Supply Provisional Orders, 
and upwards of thirty-five local authorities in the United Kingdom 
are ey in erecting electricity supply works. He pointed out 
that unlike such public works as drainage, where not only has the 
capital so spent to be provided out of the rates, but also the 
annual maintenance of such works, an electricity supply under- 
taking, so far from meaning an addition to the rates, is likely to 
prove a source of profit in every way to the ratepayers. The 
capital borrowed on the security of the rates is repayable in a 
period of not less than thirty years, and so long as the revenue 
derived from the sale of electricity leaves sufficient profit after 
the expenses of maintenance are provided for, both the capital 
and the interest upon the loans are paid without the smallest 
charge being made upon the rates, and at the end of a 
period of thirty years the ratepayers own a valuable under- 
taking which has cost them nothing. Speaking of profits, the 
lecturer stated that at Bradford the electricity supply station at 
the end of the first half-year of working showed a small loss. 
This, however, in succeeding half-years was turned into a profit, 
and, at the end of last half-year, this profit was estimated at 
upwards of £3000, In St. Pancras the capital originally spent 
was £100,000, The result of the first year’s working was so 
satisfactory, and the demand for electricity so great, that 
they are now engaged in extending their works by the ex- 
penditure of another large sum. At Brighton also the Cor- 
poration are extending their works, At the Dublin station— 
erected under Mr. Manville’s advice—at the end of the first half- 
year of working, March 28th this year, a net profit of £862 had 
een made, being almost sufficient to pay the interest on the 
loan of £38,000 and the sinking fund, and it is known that at the 
end of the first year’s working there will be a surplus after the 
interest and the sinking fund for the whole year have been paid, 
and a further sum of £24,000 has been applied for to extend the 
works, At Glasgow a still more phenomenal result has been 
achieved. There the Corporation invested almost the same capital 
as St. Pancras in establishing their first electricity supply works, 
and in the short period of three months’ working, only just 
ended, the demand for electricity has been so great, and the 

hat the Committee are asking 
the Corporation for sanction to borrow further capital to 
extend their works. The utilisation of dust destructors was 
next adverted to. By this means not only can the dustbin refuse 
of the vestry be got rid of, but a reduction of at least 15 per cent. 
can be made in the production of electricity. It was further 
pe out that a dust destructor could only be satisfactorily used 

y a vestry or local authority, they having the collection and 
disposal of the refuse in their hands, By means of slides a large 
number of electricity supply stations was illustrated. The room 
was lit hy means of high candle-power and various incandescent 
lamps kindly exhibited by the Edison-Swan Company. The 
system of arc lighting and the use of electric motors were illus- 
trated by means of apparatus lent by Messrs. J. G, Statter and 
Co. Various experiments were also shown, and a large and most 
interesting exhibition of cooking and heating by electricity, 


2 coast defence ships—armoured—19 cruisers—armoured and | including ovens, grillers, kettles, carting tongs, frying pase, radiation, 


&c., in actual work, was shown by the kindness of Messrs. R. E. 
unarmoured—and 5 other ships, not torpedo boats. | Crompton and Co.’ At the close of the lecture it was proposed 


Russia.—Has in commission: 5 battleships, 9 cruisers— | that Mr. Manville be requested to repeat the lecture in a larger 


ment, the object of which is the removal of the difficulty | armoured and unarmoured—34 other ships, not torpedo boats. | hall, so that a larger number of the ratepayers might attend. 
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GAS ENGINE. 


MESSRS, ALLISON AND SONS, 


ALLISON’S GAS ENGINE, 





THE accompanying engraving illustrates a gas engine made | 
by Messrs. John G. Allison and Sons, Sunderland. The | 
Allison engine works on the Otto or four-stroke cycle, which | 
has been almost universally adopted since the expiry of the | 
Otto patents by firms making gas engines. The cylinder of | 
this engine is firmly bolted between the cheeks of the bed | 
plate by means of lugs cast on the cylinder casing, with only 
sufficient overhang to allow of access to the valves. The gas, | 
air, and exhaust valves are operated in the usual way by | 
/ \ | 
f % i 


| 


/ 
{ 
/ ma | 
/ Figt aa 
/ 2HP Nom mn, | 
/ MP 80 /bs ae 
f Revs, 200 


“ag, oe \ 
eee ) 


levers and cams driven by a small shaft gearing with the 
crank shaft, the lever bracket and valve box being cast in 
one piece. All the joints about the cylinder are scraped and 
faced, and all pipe connections are made to the body of the 
cylinder, so that when for any reason it becomes necessary 
to remove the valve box no pipe joints require to be broken. 
The interior of the cylinder and all the valves may be 
examined by simply removing the cover at the back end of 
the cylinder. Tube ignition is employed, and timing valves 
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are only used for engines over six nominal horse-power. A | 
momentum governor operating a hit-and-miss device regu- | 
lates the gas supply, and the speed of the engine can be | 
altered by adjustment of the governor without stopping the | 
engine. The cranks, shafts, and connecting-rods are made | 
from solid steel forgings. | 

The makers state that the consumption of gas is from 18 
to 21 cubic feet per indicated horse-power per hour. | 

The accompanying diagrams have been sent us as from | 
engines of 2-horse and 6-horse nominal respectively. These | 
engines have cylinders of 5:5in. and 8in. diameter respec- | 
tively, with strokes of 12in. and 18in. Both diagrams show | 
delayed ignition, with which we understand the engines give 
their best results. 








THE BREWERY EXHIBITION. 


F Rom very small beginnings the national exhibition and 
market of machinery, appliances and produce used by 
brewers, maltsters and distillers, caterers and others, and 
including aérated water manufacture, has grown to such size 
and importance that it this year completely fills the Royal 
Agricultural Hall, Islington. All the leading brewers’ 
engineers, malting engineers, and architects; all the leading 
manufacturers of brewers’ and maltsters’ machinery and 
appliances are represented by exhibits, some of them on a 
large scale. Since the days of the first of these exhibitions, 
fifteen years ago, great changes have been made, not only in 
the processes of conversion chiefly put forward, but in the 
character of the workmanship of much of the machinery 
and apparatus exhibited for carrying these processes into 
effect. One result of these exhibitions has certainly and 
evidently been a great improvement in some of the design 
and workmanship in machinery and apparatus, including 
copper work. In these matters the fifteen exhibitions have 





SUNDERLAND, ENGINEERS, 


brought about considerable modifications, even in the very 
conservative operations of the coppersmith, though there is 
even in the present exhibition some work of this character 
which shows that the hammer is still made to do duty for 
several other tools, which in other branches of engineering 
are to the advantage of the material worked, to that of the 
owner of the works, and to that of the purchaser of the 
product, generally employed. 

As in almost all other manufactories of articles of con- 
sumption, modern methods are increasing the number of 
operations, many of them designed to improve the character, 
quality, and quantity of the product, many of them resulting 
from necessity for increased purity, and almost all of them 
increasing the number of machines or more or less mechanical 
devices required. Hence the exhibition now open in the 
Agricultural Hall contains a very large proportion of exhibits 
interesting to engineers. On entering the Hall our attention 
is first attracted by a small refrigerating machine, which the 
Linde British Refrigerating Company exhibit in operation. 
It is driven by one of Crossley’s small gas engines ; consists 
of an ammonia compressor, a condenser, and a brine or 
water refrigerator, together with the necessary connections. 
These parts are separate, though in some cases, more 
particularly for export, they are combined together in one 
casting. Usually, however, it is found to be very much more 
convenient to make the parts distinct, in order that the 
compressor, condenser, and refrigerator may each be placed 
in the best possible positions, and so avoid the expense and 
loss incidental to transmission of power, or of cold. 

The plant is capable of cooling about 2500 gallons of water 
per day from 55 deg. to 45 deg. Fah., and is the smallest size 
made. Asan example of a larger plant it may be stated 

















| 














L. 





THE STOCKPORT SELF-STARTER 


that the installation supplied to Messrs. Guinness, Sons, and 
Company, Dublin, cools no less than 768,000 gallons per day, 
from 55 deg. to 44 deg. Fah. 

For cooling fermenting rooms and storage cellars, a plant 
generally similar to that shown is employed, and the brine, 
after being cooled to the desired temperature in the refrigera- 
tor, is circulated through pipes placed in the rooms it is 
desired to cool. 

Within the exhibition we are met as usual by a consider- 
able show of gas engines, and the whole of the electric 
lighting of the building is effected by a 50-H.P. Stockport 
gas engine, exhibited by Messrs. Bilbie, Hobson, and Co., 
from whom we learn that they are lighting the building, as a 
preliminary contract, for the sum previously paid for gas, 
and that they will also, by arc lamps, light the Hall during 
the coming confectionery and cycle exhibitions, and on the 
above-mentioned terms. It seems remarkable that the Royal 
Agricultural Hall Company does not secure to itself the 

vantages, and very .considerable profit, which it might 
obtain by putting in its own machinery, and lighting by 


heat and foul air, of this building costs, as in the case of 
the cycle shows, from about £100 to considerably more 
than that sum. Electric lighting plant, once in going order, 
would probably not cost more than about £12 per week for 
its operation. The 50-H.P. gas engine aboye referred to 
is fitted with a new form of the Stockport self-starter. It is 
shown by the engraving below. The ignition tube here 
employed is one of composition metal of small size, and 
is arranged so that the gas and air mixture can at each igni- 
tion blow out some of the products of combustion remaining 
from the last ignition. This is effected by the small annular 
passage for the air and gas mixture between the inner and 
outer tube, as shown in the section, in which A is an outlet 
valve, shown in position for the first starting impulse. At E 
is a valve past which air is allowed to flow from the cylinder 
as forced out by the incoming gas, which is admitted to the 
cylinder by a special gas cock. When the admission of gas 
into the air at the end of the cylinder has made a sufficiently 
strong mixture, itis exploded by the ignition of that which passes 
to the ignition tube through the valveE. The explosion closes 
the valve A, and it is then kept closed by the weighted lever B 
acting on the inclined surface C shown. The valve E is not 
air-tight, a small groove being made in its face, so that there 
is a slight escape at each stroke of the engine just sufficient 
to cause some of the products of combustion to be drawn by 
induction out of the ignition tube, and its action thus made 
more certain. The timing valve E is operated by lever F and 
a cam on the.cam shaft, compression taking place during only 
about 44in. to 5in. of the stroke. ' 
Near the Stockport engines a very large show is made by 
Messrs. Barnett and Foster of aérated water machinery, 
bottle washing machinery, bottling machinery, and all that 
is necessary to the aérated water manufacture. Some of 
the machinery is of large dimensions and high-class finish, 
but most attention seemed to be given to the turnover filling 
machines, the larger sizes of which fill at the rate of 120 
dozen per hour, and the smaller of which are worked by 
hand, both machines being of a very simple character. It is 
noteworthy that all the makers are now very freely using 
glass vessels as the mixing chambers into which gas, under 
pressure from the compressing pumps, is forced through 
several jets into the water to be aérated. Machines of the 
above-mentioned character are also exhibited by Messrs. 
Meadowcroft and Son, and also by Messrs. Bratley and 
Hinchliffe, of Manchester, the excellence of whose machines 
attracts a good deal of attention. 
The Campbell Gas Engine Company exhibit several of 
their gas engines and an oil engine. The latter, however, 
was not at work on the occasion of our visit, but it appears 
to be of simple construction. The engine exhibited has been 
shown at work at several places, and we understand is being 
placed on the market. Messrs. G. J. Worssam and Son 
exhibit three-throw pumps and some excellent copper work 
and brewery fittings, and Rylands, Limited, exhibit a large 
collection of soda water and other machinery. The Riley 
Manufacturing Company are also large exhibitors in this 
class. Messrs. S. Briggs and Company, of Burton, are 
exhibitors of some excellent copper work of various kinds, 
including copper mash tun cover, pumps, and refrigerators, 
or coolers, some of which are of large size. Messrs. Lawrence 
and Company are also noteworthy exhibitors on a large 
scale in this branch. Messrs. Llewellyn and James, Messrs. 
West and Company, Messrs. Wilson, Salamon, and Company 
are also exhibitors in this class. Messrs. Buckston and 
Thornley are exhibitors of steam pumps, and Messrs. Wilcox 
and Company, London, are exhibitors of the Farringdon 
pump and the brewers’ rotary pump amongst other things. 
Messrs. Buckston and Thornley also show a 10-horse horizon- 
tal steam engine with mushroom valves and automatic cut-off 
of the trip gear character, to which we may refer hereafter. 
Messrs. J. and E. Hall, Dartford, are exhibitors of refrigerat- 
ing machinery for brewers, including their carbonic and 
hydride refrigerating machines. Among the architectural 
and engineering exhibits of drawings of breweries and malt- 
ings are those by Mr. W. Bradford, London, and by Messrs. 
H. Stopes and Company, London. Both these exhibitors 
show drawings of breweries and maltings which they have 
designed and carried out. Amongst those exhibited by Messrs. 
Stopes and Company are views of the recently-erected 
Pneumatic Maltings, built for Messrs. Watney and Company, 
in which are introduced some novel and interesting features, 
having for their object rapidity of operation and perfect clean- 
liness. The malting is capable of dealing with a large quan- 
tity per week, and affords perhaps the most remarkable 
example extant of the use of enamelling of large tanks. 
Messrs. Le Grand and Sutcliff, so well known in connec- 
tion with artesian wells and pumps, make an interesting 
exhibition of their specialities. Messrs. Isler and Company 
exhibit in the same class. A considerable show is made 
of barley and malt dressing machinery, grain cleaning and 
dressing apparatus, by Mr. R. Boby, Bury St. Edmund’s, who 
as usual has a large collection of machinery such as that 
employed in some of our largest breweries and maltings ; by 
Messrs. Nalder and Nalder, Wantage, also well known to 
our readers; by Messrs. Rainforth and Sons; by the Ceres 
Ironworks, Kingston-on-Thames; and, by Messrs. Penney 
and Company, Lincoln. Among the makers of engines not 
already mentioned are the Griffin Engineering Company, 
with their gas engines; Tangyes Limited, gas engines; Mr. 
E. S. Hindley, steam engines; and Messrs. Glover and 
Hobson, London; the Williams valveless steam engine and 
Nymph pumps; the Pulsometer Engineering Company also 
exhibit pumps of their special kinds; and the Sphincter 
Hose and Engineering Company exhibit’ their specialities, 
which may be said to be necessaries in connection with 
brewers’ pumps and cask and vat cleaning apparatus. The 
Invicta Works, Bow Common-lane, London, exhibit machines 
for nailing boxes together, for planing the short boards used 
for making packing-cases, for edging, tongueing and groov- 
ing boards, and for box-board printing by a cylinder with 
type-plates, which are inked and pressed into the wood. In 
conclusion, some reference should be made to the catalogue 
which the managers of the exhibition, Messrs. Dale and 
Reynolds, have published. It is well got up in stiff covers, 
with margins for visitors’ notes, and as a special feature it 
contains a section called a vade mecum, comprising a great 
deal of statistical and other information, of great value in 
connection with brewing and malting. Much of the tabular 
matter here given is with difficulty obtained elsewhere, and 
hence this vade mecum gives a permanent value to the cata- 
logue. It only now requires a subject matter index to make 
it of still greater value, but perhaps the price at which it is 
sold, sixpence, will scarcely admit this. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Compound suburban tocomotices.—When compound locomotives 
were first introduced in elevated railway service, where there are 
frequent stops and starts and but little long-distance running, it 
was pretty generally predicted that the engines would prove a 
failure as far as the compound system was concerned. Asa matter 


* of fact, however, they have shown a very good performance. Two 


of the Brooklyn roads have some two-cylinder engines by two 
different makers, one of the Chicago roads—in operation for over 
twelve months—has its entire equipm-nt of Baldwin four-cylinder 
compounds, and another Chicago road—not yet opened--has all its 
equipment of two-cylinder compounds. All these engines are of 
the universal type used for elevated roads, having outside cylinders, 
four driving-wheels under the boiler, a large enclosed cab, and a 
rear tank and coal bunker carried on a four-wheeled truck or bogie. 
The dimensions of the Chicago two-cylinder compounds were given 
in a recent number of THE ENGINEER, and below are the dimen- 
sions of some experimental two-cylinder compounds built for the 
— Elevated Railroad. They can be worked single when 
esired. 





Cylinders . 13in. by 1Sin. and 20in, by 18in. 
Rs. “we eb on, als. “as ws ee eel £m ft. Tin. 
LS oh Gh. de. es as> ox) oe aap khi ues, 
Weight on drivers .. ns, te, th on. ad op oe) ee 
Weight ontruck .. 16,000 Ib. 
Weight, total .. .. 56,000 Ib. 
Driving wheel base .. ft. 
EINER. nn ns. as. 5s; we. ori pu ow, on 
TE cn 5." cy at oe so) oe as CA 
eee eee ee ee 
Tubes, diameter .. .. .. . ‘> és. ss. 
Fire-box—radial stays—size .. 4ft. 2in. by 3ft. 6gin. 
Tank capacity .. .. .. ee «+ «+ «e 600gallons 
See eee ee = ll 
Width over cylindersandecabdeck .. .. .. .. .. dSft. 2in. 
Height from rail todrawbarcentre .. .. . .. .. 2ft 44in. 
Height from rail to top of smokestack .. .. .. .. 12ft. 
Bunker capacity Sa a ae 
a se ms se be oe es” oe ce as) we on Mon, 
Brake .. Eames vacuum, as generally used on elevated rail 


ways, though not adapted for ordinary service. 
The Chicago road uses the Westinghouse brake. 
Portland cement works in Caunada.-—-The Canadian Pacific Railway 
has at Vancouver, B.C., a plant for the production of Portland 
cement by the dry process, with a capacity of 100 tons per week. 


- The raw materials, limestone, and clay are obtained from extensive 


deposits in the neighbourhood. The plant is operated by an engine 
of 130-horse —s steam for which is supplied by two boilers. 
The mill is of frame or timber construction, with a square brick 
smokestack 100ft. high. The limestone is passed through a Blake 
crusher, and is then elevated by a bucket chain conveyor to 20-ton 
edge runner mills, which grind the stone fine enough to pass a 
50-mesh sieve. The ground material then goes to a separator, the 
tine being conveyed to the stock hopper of 100 tons capacity, and 
the coarse or tailings to another mill for re-grinding. The dried 
clay is ground in another mill, and stored ina stock hopper. Con- 
veyors carry 500 Ib. of ground clay and 1500lb. of ground lime- 
stone to the weighing box, the latter conveyor running at three 
times the speed of the former; and after dry mixing goes to a 
wet mixer or pugger, where 5 per cent. of water is added. The 
sludge then goes to the brick press, and the bricks are conveyed by 
belts to a a 40ft. by 24ft., heated by waste heat from 
the boilers, e dried bricks are carried by elevators to two con- 
tinuous kilns, burning coal slack instead of coke, and producing 
about one ton of cement per 300 Ib. of fuel. The broken clinker 
is then spread on floors to allow any excess of undecomposed lime 
to hydrate, and the product is then ready to be packed. Portland 
cement is also manufactured in the province of Ontario. 

Chicago ricer and harbour work.—Considerable work is now being 
carried on under the United States Engineer Corps in the neigh- 
bourhood of Chicago. The harbour of Chicago is Garr improved 
by the construction of a new breakwater and pier, built of timber 
cribbing, filled with stone and decked over. The harbour at 
Calumet, just south of Chicago, is being improved by the con- 
struction of two parallel piers, 300ft. apart, and dredging out 
between them to a depth of 16ft. at low water, thus giving a good 
entrance. The Calumet River is being straightened and deepened 
to have a channel 200ft. wide and 16ft. deep for navigation. The 
Illinois River improvements include work between Copperas Creek 
and the Mississippi River, 135 miles, to give a waterway from the 
southern end of Lake Michigan to accommodate Mississippi River 
steamboats, and revenue and other small naval craft. The work 
will involve the extension of locks at Kampsville and La Grange, 
and considerable channel dredgi On the Hennepin Canal, 
which is te form a link in the Lake Michigan and Mississippi River 
navigation, rock and earth excavation are p ing on the first 
five miles, and piles and timber grillage have been put down for 
lock foundations. In the meantime the Sanitary Board of Chicago 
is rapidly pushing the construction of the great drainage canal on 
the rock and earth divisions. This is a municipal work, intended 
to carry the city’s sewage to the Mississippi River, but it is also 
intended to afford navigation facilities. 

Wooden water pipe.—Wooden pipe for carrying water is being 
adopted considerably in the Western States for irrigation and 
water supply works, and its use effects a decided saving in cost, 
as the pipe is built in the trench. On the pipe line of the Denver 
Waterworks the staves are dressed to the curve of the pipe, inside 
and outside, with edges dressed to radial lines, and having a head 
or caulking edge ,;;in. high. The bands are of mild steel, and 
made with a head on one end and nut and thread on the other, 
the threads being cut din. The foreman is furnished with a profile 
giving the number and location of bands to be used, and he marks 
on the top of the pipe the exact ition for each band, spacing 
them according to the profile. ‘The driving of the staves is 
repeatedly gone over as the bands are tightened. The final 
tightening of the pipe, before it is cove’ with the earth, is 
usually deferred until the day after it is laid, and every nut 
is gone over and brought up to extreme tension. It is desir- 
able to tighten the bands until they are embedded in the 
wood, but it is equally important not to make them too 
tight, as it sometimes causes splintering and leakage. A gang of 
eight to sixteen men is employed, according to the number of 
bands per unit of length, and they will lay from 150ft. to 300ft. of 
34in. pipe per day. On the 44in, pipe the rate is about 500 bands 
perday. The cost is from 5 to 10 cents per band. It is customary 
to distribute the gangs 1000ft. to 2000ft. apart, and where they 
meet the coupling is made with ease; the last staves are cut jin. 
long and sprung into position, so that the buckle joint is the 
tightest of all. Lumber must be thoroughly dry and seasoned 
before milling, and after milling the sooner it is built into the pipe 
the better. The shrinkage in California redwood, seasoned sixty 
to ninety days before milling, was frequently 3in. in the twenty 
staves composing the 34in. pipe. The high-pressure pipe is found 
to be in a condition of complete saturation, with moisture oozing 
slightly over its whole surface. This seems to be the ideal con- 
dition for preservation of wood. The bands are the only perish- 
able portion, and these when properly coated should last in 
ordinary soils from fifteen to twenty years, Bands nine years in 
use do not show any serious corrosion. Leaks in these pipes 
are sometimes allowed to run for months, but they never 
increase materially or give anxiety. A few pine wedges are 
usually all that is required to stop them. If the pipe is allowed 
to till slowly there would be very few leaks, if the work has been 
properly done and good material used. Extreme care and inspec- 
tion of every stave, seam, and joint is required in construction. 
For connections the pipes are made with cast iron tees, and the 
wood afterwards sawed eut to the size of the connection. Bell 
ends are made about din. deep, with a space of about jin. for 
oakum caulking. For small connections a cast iron saddle is 
strapped around the pipe, with lead or rubber gasket underneath. 


For house connection a hole is bored into the wood, and the 
service cock screwed in. At a moderate estimate, the saving 
effected by the use of wooden pipe for these main conduits has 
been over 1,000,000 dols. About sixteen miles of the 30in. conduit 
was constructed of wooden stave pipe, and cast iron pipe was used 
for the remaining distance. A tunnel 2288ft. long completed the 
conduit. The wooden pipe is constructed to stand a pressure of 
185ft. The average cost is 1°36 dols. per foot—the trenching and 
back-filling cost 48°3 cents per foot. 

Water storage for water er.—At a recent meeting of the 
American Society of Civil Engineers an interesting ara by Mr. 
J. P. Frizell, on “The Storage and Pondage of Water,” was 
presented. It was shown from observations that no rational use 
can be made of water power in modern industry without steam 
ere to supply deficiencies in dry seasons, or storage reservoirs to 

old back the surplus from high water for use in time of scarcity. 
With reservoirs it is possible, though hardly practicable, to make 
use of the entire flow of the s It is not worth while to 
introduce a steam plant to a greater extent than can be kept in 
operation for at least three or four months in an average year. 

is necessarily leaves large volumes of water to run to waste. 
The use of steam power does not preclude the profitable use of 
reservoirs. The author estimated the cost of steam power at 
31 dols. to 32 dols. per horse-power per annum, or 10 cents per 
working day, or 1 cent per hour for an engine running constantly 
at full load: But an engine used for supplementing a water power 
works under much less Recut conditions; running unloaded it 
would indicate some 50-horse power, and require the consumption 
of 6 1b. of coal per hour. Wages have also to be paid. For these 
and other reasons the cost of steam per horse-power per hour the 
writer fixed at 1} cents. Computations show that the benefit of 
reservoirs to a single mill or establishmert will hardly ever warrant 
the expense of their construction, as at least 100ft. of available 
head is generally required to make a project feasible. Hardly less 
important than the storage of flow waters is that of pondage, or the 
retention of the tlow of a stream during non-working hours, for use 
during working hours. Many establishments, such as textile mills, 
run only during daylight. An establishment running but ten 
hours a day must be organised on a totally different basis from one 
using the same quantity of water and running continuously. All 
buildings, machinery, boilers, engines, water-wheels, raceways, Kc., 
must be about two and a-half times the size, and pondage—in the 
case considered—must be supplied for fourteen hours’ flow, or 
about 37,500,000 cubic feet. Practically the mills use what pond- 
age they have, and allow the night fall to run to waste. The flow 
of Sundays and holidays runs to waste, and to avoid all waste we 
should ordinarily have to hold the flow for about forty hours, 
requiring 115,000,000 cubic feet. For a mill running ten hours 
per day, stopping one hour at noon, making a comparison with 
the cost of steam power is equivalent to the gain from the 
pondage. In the case of a series of mills running ten hours 
per day and supplied by storage reservoirs, it often happens 
that the daily discharge from the reservoir does not reach 
the mill within the working hours, and more or less pondage 
is neneny in order to avoid waste. No greater amount is 
necessary than would be required to make an equally complete use 
of the natural flow of the stream; generally it is less. In the case 
of a series of mills occupying different falls on the same stream, 
the pond of each mill reaching to the dam of the next above, it is 
sometimes advantageous to provide a Jarge pond at the head of the 
line; each mill then draws from its own pondage until it receives 
water from the next above, and a single pond serves the whole 
series. This is the case at Gardiner, Me., where there is a pondage 
area of 215 square miles, and there is a storage capacity of 
2,500,000,000 or 3,000,000,000 cubic feet, with a pond at the head 
of the series of dams capable of holding the discharge of the 
reservoirs while the mills are stopped, usually only on Sundays and 
holidays. The most fortunate condition is where the same basin 
serves for both storage and pondage, as at Rockville, Conn. 
Shenipsit Lake at the head of the river has a drainage of 15 square 
miles controlled by adam to the extent of 24ft., and below the 
dam is a series of mill privileges with an agurogate fall of 250ft., 
and a very small pondage is required for each dam, As soon as 
any mill begins to draw from its pond the mill above begins to dis- 
charge into the same, and very little water runs to waste, 

Field artillery.—All the field batteries of the United States 
army have been supplied with the new 3°2in. breech-loading 
rifles, each battery of light artillery now having four of the guns 
and some having six. State militia batteries will also be supplied, 
For the present the guns are mounted on the old style of carriage, 
but by next year the issue of the new style of steel carriage will 
be carried on. The carriages have so far been made at the Spring- 
field Armoury, but they are now to be made by the Providence 
Works, which have built so many of the new mortars, described 
some time ago in THE ENGINEER. The heavier steel carriages 
for the 3°2in. guns will also be used for the 3°6in. guns, few 
alterations being necessary, and it is considered doubtful whether 
any but the lighter carriages will in future be issued for the 
3°2in. guns. The new 3°2in. field rifle has the jacket and 
trunnions in one piece, with a locking shoulder on the extension in 
front of the trunnions. The breech sleeve is omitted, the breech 
lock being seated in the jacket. The standard weight of the shell 
for the new rifle is 134 lb., or slightly heavier than the first 
design. 

Compound express locomotice.—The New York, New Haven, and 
Hartford Railroad has recently put in service some powerful two- 
cylinder compound engines for heavy express trains. They are of 
the eight-wheel type—four coupled driving-wheels and a four- 
wheeled leading truck or bogie—and have big boilers, set very 
high. A specially notable feature is the application of brakes to 
the truck wheels as well as to the driving wheels. The fire-box has 
water-tube grates and rocking bars. The great size of the boiler 
necessitates very squat domes and short smokestacks. The 
principal dimensions are as follows:— 





Cylinders .. . 2lin. x 26in. and 3lin. x 26in. 
Driving wheels ae ak ee) ee) we. we 6ft. Gin. 
D.Sc eee 
Driving wheel basc 4. .. «.. sc oc cc co co Sit. Gin. 
ern eee 6S 
Total wheel base .. 22ft. 9in. 
Weight on drivers .. . 84,000 Ib. 
Weight on truck 41,000 Ib. 
_ hl er eee 
Boiler, diameter at smoke-box end.. .. .. .. «. ft. 
Boiler, diameter at rear end ee ft. 9in. 
Boiler barrel fin. 


— (radial stays), size : 





= ’ , 
Tedbes, lomgtha og 20 cc ce oe oe ce ce ce co BOF. Sin. 
Heating surface,tubes.. .. .. .. .. «+ «+ «+ 122908q. ft. 
Heating surface, fire-box ‘<6 £6. 0 ¥ey 00, 
Heating surface, total... .. .. .. .. ». «+ «o 190055 ,,; 
EE ou se 45 oe 345, 
Steam ports, high pressure 20in. X Min. 
Steam ports, low pressure .. .. 25in. x - 
Exhaust ports, high pressure .. 20in. x 3in. 
Exhaust ports, low pressure 25in. x 3in, 
Valve travel .. .. .. oe og 
Length overall .. «. «2 o Soft. Sin 
Height to top of smokestack .. .. .. .. .. «. 13ft. 10jin 
Height to centre of boiler... .. .. .. «.. «. «»  8ft. Tin. 
Weight of tender .. bee loa) on’ we en" (on 
TEP ORE, cc on. ce oe pe oe 4000 gallons. 
Wheel base of engine and tender .. 47ft. 6jin 
BUM co ce «- 62 00 «0 os on Anthracite. 





ANOTHER public work has been recently sanctioned . by 
the Council-General for Constantine, which, under the title of the 
Guelpa project, includes the construction of a bridge over the Qued- 
Agrioum. Two other similar structures are also approved over the 





Oued Bon-Youssef and the Oued Bon-Haddid, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ENGINEERS and others requiring merchant qualities of iron jj) 
do well to secure further supplies without Silas. for it “ei 
known on ’Change to-day, Thursday, in Birmingham, that some of 
the leading iron and steel merchants in this district are conhan 

plating the early issue of circulars advancing prices to a coe 
commensurate with the increased rates which they have to pay t 

the makers. Existing advances in this market are chietly in second 
and third-class qualities of tinished iron, which have risen 5s,, and 
in some cases as much as 10s., since the beginning of the coal 
strike. At present marked bars continue £7 10s.; medium, £6 10... 
and common, £5 17s, 6d. Plates are in fair demand at £7 for tank, 
sorts, £8 for boiler, and £9 to £10 for best boiler, Additional 
prices of the produce of the Biddulph Valley Works to those last 
week mentioned are :—Best turning bars, 26 7s. 6d.; angles and 
tees, £6 7s. 6d.; best ditto, £6 17s. 6d.; Z and channel iron 

£8 7s. 6d.; treble best ae £9 17s. 6d.; best rivet iron, £8 7s, 64’ 
These are all of the R.H. Crown brand. Ravensdale hoops become 
£6 12s. 6d. Prices of all classes of finished iron are firm, and byy. 
ing, though more noticeable than lately, is yet of a hand-to-mouih 
character. 

The demand for pig iron is also below the average for this tine 
of the year, but a considerable accession of buying is anticipated 
when the coal strike closes, and when coke becomes less dear, Sir 
Alfred Hickman, M.P., has issued the result of his profit-sharing 
scheme at the Spring Vale Ironworks for the past year. The men 
there employed have received a bonus of 3 per cent. upon their 
total earnings for the year. This is an advance of } per cent. upon 
the year previous. Thus a workman who has been earning 
throughout the year £2 a week as wages, receives as bonus at the 
end of the twelve months £3 2s. 5d. additional, and so on in pro. 
portion, This year's declaration was looked forward to with some 
curiosity in iron trade circles, since last year the proprietor 
announced that whilst consenting to give the men a protit per: 
centage, their first year's experience of the scheme had been 
somewhat disappointing as regards the increased interest in their 
work which the furnace men had shown, and the desire to occasion 
as little waste as possible, Presumably an improvement has 
appeared in this respect. The distribution has occasioned much 
satisfaction among the men. 

Engineers who turn their attention to machinery and plant for 
the equipment of iron and steel works machinery, together with 
the heavy iron founders who supply the necessary chilled and other 
rolls, are hoping to receive shortly some good Colonial work. This 
expectation is aroused by the intelligence this week to hand that 
Mr. Sandford, the proprietor of the Eskbank Ironworks, Lithgow, 
New South Wales, is now on his way to England for the purpose of 
obtaining extensive steel plant of the most modern character. It 
is understood to be the intention of this Australian capitalist to lay 
down works in New South Wales for steel manufacture, and in time 
to render that Colony independent of English aid. Already Mr. 
Sandford is making—for the first time, it is alleged, in the history 
of that Colony—plates and sheets of iron, ranging from Sin, to 30in, 
wire gauge in thickness up to 4}ft. in width, and of any length. 

Some of the Midland engineers have lately been very well 
engaged on the manufacture of important hydraulic riveting 

lant for English railway companies, and further work of this sort 
is still under execution, both on home and foreign account. 

Refrigerating and other machinery of an important character 
will be required in connection with the scheme of the Corporation 
of Birmingham for erecting public slaughter-houses and a dead 
meat market in that city. After a tour of inspection in England 
and on the Continent, undertaken in accordance with a resolution 
of the council, and involving visits to Hanover, Leipsic, Berlin, 
Spandau, Manchester, Deptford, Birkenhead, and Bradford, the 
committee recommend that the meat market proper shall take 
the form of a large open market hall, with one or more foot road 
ways through it, and lighted principally from the sides. One of the 
most important points in connection with the market will be the 
— and nature of the fittings, and especially the type of the 
overhead travelling gear for conveying the carcases from the 
slaughter-houses into and about the market. This matter will 
also have to be dealt with in its relation to the subject of cold- 
storage chambers or chill-rooms, for on a proper design of this 
a of the work will depend to a large extent the market's utility. 

e committee have inspected various kinds of gear used both in 
England and on the Continent, and they believe that sufticient 
information has been obtained to insure a satisfactory system being 
applied after the style of the structures has been settled, The 
committee make recommendations also with rd to the pro- 
vision of cold-storage facilities, and a tripery, drainage, and appa 
ratus for destroying bad meat. If a refrigerating plant is put 
down, large quantities of water will be required, chiefly for con 
densing purposes, whilst a plentiful supply must also be provided 
for the slaughter-houses, The sinking of a well on the site is 
therefore recommended, as the cost of pumping will, it is argued, 
be small; the water from a deep well will be cold, and therefore 
very efficient for condensing purposes, and after passing through 
the condensers it might be made available to some extent for 
general use about the buildings. 

The feeding of the gas retorts at the Birmingham Corporation 
Gasworks is a matter which is giving considerable anxiety to 
those who have charge of the engineering operations there. Their 
stock of fuel at the commencement of the miners’ lock-out 
amounted to some 70,000 tons, but the supply since then has 
been greatly interrupted, and the committee have had to purchase 
coal at a much bigher rate than the figures at which they 
originally entered into contracts for the year’s supply of from 
460,000 to 480,000 tons. An increase in the charge to the public 
per 1000 cubic feet is anticipated shortly. An advance of 3d. per 
1000ft. has just been announced by the gas company of Wolver- 
hampton for similar reasons. 

Important contracts for tel ph wire from China and Africa 
at about £13 10s. per ton have lately been received in this district, 
and some works can now see full employment well into next year. 
One or two good orders have also lately been booked for ordinary. 
wire, in which, however, German competition continues extremely 
keen. Manufacturers of barbed wire fencing hereabouts are a 
good deal interested in the intelligence to band this week from 
the Colonies. The Parliament of 1 ia is idering a 
Boundary Fences Bill which provides, among other things, that no 
barbed wire shall be placed upon fences along roads. There are 
heavy penalties for the infringement of this law, and similar 
penalties attach also to the placing of a barbed wire on a division 
fence without the consent of the owner and occupier of the 
adjoining ate erty. Throughout Australasia the feeling against 
the use of barbed wire fences is said to be strongly growing. This 
looks very much as though it was a fact which the barbed wire 
fencing makers of Birmingham and the Midlands will have to 
reckon with, 

Steam traction is 1 sonra A to becontinued upon the Birmingham 
Central Tramway Company's lines. Some months ago an alternative 
system of traction—probably by cable—was under consideration in 
connection with this line, particularly on the Sparkbrook and 
Moseley routes. That the former method is to be continued 
seems, however, to have been decided, from the fact that the com- 
pany haye ordered from Sir James Kitson and Co., of Leeds, 
twelve steam engines of the same type as those now in use, and 
these will shortly commence running over the various city lines. 

The recent adoption of the electric statf system on the Sever! 
Valley branch of the Great Western Railway will materially 
facilitate traffic. The system is extensively used in the West of 
England on the Great Western Railway, there being, indeed. 
about 300 miles of railway worked on this plan, A few months 








ago it was introduced on the Stratford-on-Avon line, and for the 
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last two months it has also been in action on the Bewdley and 
fenbury line and the Kidderminster and Bewdley loop, The 
bringing of the Severn Valley section under the electric staff rule 
is another instance of the advantages which electrical engineering 
is capable of conferring upon railway enterprises, 


NOTES FROM LANCASHIRE. 
| (From our own Correspondents.) 


Muuchester. —The coal stoppage goes on, and as neither side show 
any disposition to give way on the oné point which blocks the wa: 
to any conciliatory joint one Se held, the prospects still 
are that the struggle will have to be fought out to the end, The 
leading coalowners remain justas firm asever that there must be some 
reduction before the pits are re-opened, and the miners’ executive 
do not budge in the least from their position that the men must 
resume work at the old rate of wages before they can discuss any 
question of compromise, The only real improvement in the 
position is that outside supplies of fuel are coming more freely, and 
prices decidedly tend downwards, although they are still so high 
that work with any large consumption of coal can only be kept 
running at a serious loss, 

The Manchester Iron Exchange on ‘Tuesday brought together 
about an average attend , but busi remains in much the 
same depressed condition that I have reported for some time past. 
Consumers still restrict their buying to just sufficient quantities as 
will keep them going practically from day to day ; and as these 
requirements are in many cases considerably curtailed by the 
interruption or partial stoppage of operations at engineerinz or 
other manufacturing establishments, this, of course, necessarily 
tends to counteract the present lessened production both of raw 
and manufactured material. The output of district brands of pig 
jron is, however, so small—not more than about half a dozen 
furnaces being in blast throughout Lancashire and Cheshire, whilst 
Lancashire furnaces have been altogether out for some time past— 
that even the present limited requirements cause some pressure 
upon this for foundry descriptions, and prices show a further 
hardening tendency, Lincolnshire foundry being now quoted at 
42s, 6d., with Derbyshire brands quoted at 50s. to 52s., net cash, 
delivered Manchester, and buyers are paying these figures for small 
hand-to-mouth parcels, just to keep them supplied. Forge quali- 
ties, however, still meet with only a limited inquiry, as there is 
practically no consumption going on in Lancashire for finished iron 
works, and prices remain without quotable change. In outside 
brands offering here Middlesbrough shows a continued weakening 
tendency, ordinary foundry qualities being readily obtainable at 
43s. 4d.; whilst special brands are quoted at 43s. 10d., net cash, 
delivered Manchester, and only a small business is being put 
through at the above figures. In Scotch iron, however, prices con- 
tinue firm, on account of the very small stocks now held at the 
Lancashire ports, and the almost complete absence of any arrivals 
of late, owing to vessels being largely engaged in the coal-carrying 
trade, The quoted price for both Eglinton and Glengarnock is 47s., 
net, prompt cash ; but there are sellers, who are holders of iron, 
who are prepared to accept 6d.—or even 1s,—per ton below the 
above quotation. 

In the manufactured iron trade the business doing continues 
only very small in weight, but there are so few makers in the 
market that the recent advance in prices is maintained without 
difficulty. For North Staffordshire bars prices are very firm at 
£5 17s. 6d., delivered in this district, and makers are so full of 
orders that they are scarcely in a position to book for anything 
like prompt specifications, Merchants also have no difficulty in 
obtaining their advance of 10s., and their stock prices continue 
firm at £7 per ton. 

Business in the steel trade continues quiet generally. For hema- 
tites there is only a very limited demand coming forward, with a 
continued weakening tendency in prices, small parcels being 
readily obtainable at 53s. 6d., whilst larger quantities could be 

laced at 53s., less 24, for foundry qualities, delivered in the 
anchester district. In steel boiler plates but a very quiet 

business is being put through, and good qualities, delivered in the 

Manchester district, do not average more than £6 10s. per ton. 

The condition of the engineering trades presents no specially 
new feature, the majority of the works continuing but indifferently 
off for orders, and, as a rule, they are running short time, owing, 
to some extent, to the absence of any pressure of orders coming 
forward, and partly to the continued high price of fuel. 

Messrs, Barrington and Sainsbury, of Pollard-street, Manchester, 
have recently brought out an improvement in hand hoists, by 
means of which they are very compactly arranged, the top gear 
— all self-contained and erected in strong cast iron frames, 
which are built on a cast iron base-plate ready for bolting down in 
any desired position. This enables the gearing to be fixed without 
requiring skilled labour for erecting, and they are therefore very 
handy for export. The gear is constructed on Messrs. Barrington 
and Sainsbury's improved self-sustaining principle, by which, on 
letting go the hand-rope, in either raising or lowering, the load 
remains suspended, This arrang t secures greater safety, and 
makes the ne of the hoist extremely simple, whilst it entirely 
dispenses with the usual dangling brake cords, and another 
advantage is that the cage can never run down through the care- 
lessness or neglect of the attendant. 

The high price and difficulty in obtaining supplies of fuel during 
the present coal stoppage has had the effect of largely developing 
the introduction of oil for steam-raising purposes, and a number 
of boilers in this district have been fitted with patented apparatus 
for burning oil in place of the ordinary fuel. The arrangement is 
very much after the style of a Wells light, except that a jet of 
steam is used to spray the oil into the furnace, where it is ignited, 
and satisfactory results are said to be obtained by this method of 
using oil. . The chief complaint is, that the jet of flame is thrown 
on to one particular part of the boiler, which is, therefore, liable 
to be burned away at this point, but no doubt improvements in 
detail for the better distribution of the flame jets will be intro- 
duced if this application of oil as fuel promises to be extensively 
and permanently adopted. 

In the coal trade supplies have been much more plentiful, and 
deliveries have been coming forward with greater regularity durin 
the. past week, with the result that there has been a decided 
tendency to ease down in prices, more particularly in honse-fire 
qualities, which in some cases, so far as delivered rates to 
consumers are concerned, have been reduced from 2s, 6d. to 4s. 
per ton, This, however, has not been so far general, but it may be 
taken as an indication of the tendency of the market. Prices for 
coal coming into the stations and wharves have not given way to 
such an extent as this, but generally they may be said to be about 
a couple of shillings easier, ranging according to quality, from 23s. 
and 24s. up to 26s, and 27s, per ton. Manufacturing classes of 
fuel have not shown any very material giving way, but consumers 
have been able to get hold of supplies much better than for some 
time past. Delivered at the stations and wharves, good engine 
fuel is still quoted at 18s. to 20s., and steam coal about 22s, per 
ton. There is.still only a very small quantity of coal to be bought 
at the collieries in Lancashire, which so far have restarted, but 
where pit prices are quoted, they average about lts, to 17s. for 
steam coal, and 20s, to 22s. for round coal, 

Larrow.—There is no improvement to note in the tone of the 
hematite pig iron trade. Very few orders have been placed during 
the week. Inquiries from all sources are few and unimportant. 
The make-of the furnaces, although only thirty-four are in blast, 
's greater than the consumption, and stocks as a consequence have 
— on the increase in makers’ yards, but warrant stocks have 
een very steady lately, and stand at 79,847 tons. Prices are very 
easy at 44s, 6d. cash sellers of warrant iron, and 44s,’ 44d. buyers. 
‘Makers in’ Furness ask 45s., but some of the West Cumberland 
makers ask 44s, 6d,, the price of warrants for Bessemer iron. 

Tron ore is in very quiet demand, and the consumption of the 





























furnaces is at a very low point indeed. Very little native ore is 
going out of the district. Prices are easy at 8s, 6d. to 9s, for ordi- 
nary qualities net f.o.b., and 11s, 6d. for best sorts. There is no 
importation of Spanish ore at present in this district, 

Steel makers are fairly off for orders in the Bessemer department, 
but they cannot keep their works going owing to the scarcity of 


favour of more elaborate enrichment than has been the case for 
some time. 

The death of Mr. Henry Harrison, J.P.—one of the founders of 
the celebrated firm of Messrs, Harrison Brothers and Howson, 
cutlery and silver-plate manufacturers—removes from our midst 
one who has been intimately and honourably associated with the 





fuel. Rails are in fair but not brisk demand, with heavy sect 

at £3 15s. per ton, Light rails are notin demand at all. There is 
nothing doing in steel plates, angles, &c,, but some experiments 
are being made at the Barrow Steel Works as to the production of 
steel plates direct from the ingot after the latter leaves the soaking 
pit. If this experiment is successful it will materially reduce the cost 
of production, and Barrow will then be able by less cost of fuel and 
4 minimised cost of labour, to compete successfully in the Siemens- 
Martin steel trade, and particularly in the steel shipbuilding depart- 
ment, as although fuel is a costly matter in Furness, deliveries are 
very cheap to the Mersey, Belfast, and the Clyde. 

The shipbuilding and engineering trades are quiet, and very little 
work is now in hand. Hopes are, however, entertained of good 
business in the near future, 

Coal and coke are in small delivery, and prices are firmer and a 
trifle higher. 

In the shipping trade there is very marked depression. The 
exports of pig iron and steel during the past week amounted to 
8187 tons from West Coast ports, compared with 12,123 tons in the 


corresponding week of last year, being a decrease of 3936 tons. 


The aggregate shipments of pig iron and steel during the year so 
far have amounted to 664,354 tons, comparing with 577,768 tons in 
the corresponding period of last year, an increase of 26,586 tons, 

The unemployed question at Barrow is a serious problem at 
present. ‘There are nearly 2000 men out of employ, and the neces- 
sity of relief works is forcing itself on the attention of the 
authorities. On one or two days this week the men have paraded 
the streets of the town. When the coal strike is settled much of 
the distress in Barrow, consequent on bad trade or stoppage of 
works, will be at an end. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuk latest development in the coal war is the publication, under 
the signatures of the principal owners, of abstracts of the pay- 
sheets of their collieries. These are being given every day, and 
prove conclusively the inaccuracy of Mr. Pickard’s contention that 
any reduction from the current rate of wages would mean starva- 
tion for the men. The general outcome is to establish an average 
rate of wage in some collieries of 7s. 6d. a day, and in others of 
considerably more. The Nunnery Colliery Company, which has 
large pits in this neighbourhood, offer to guarantee the colliers a 
day wage of 6s. per day for three months to come, with the under- 
standing that they produce the same average output per man as 
was produced before the strike began. 

An able and incisive letter from the pen of Mr. Robert Colver— 
Messrs, Jonas and Colver, Continental Steel Works, Sheftield— 
formerly Master-Cutler, calls attention to the sufferings of Sheffield 
iron and steel workers, and other workpeople, who are innocent 
victims. He thinks the wages earned should be definitely ascer- 
tained, and accuses Mr. Pickard of fencing and evading the coal- 
owners’ offer to submit their books to an accountant to be selected 
by Mr. Pickard himself from six selected by the Mayor of Sheffield. 

The use of liquid fuel, chiefly creosote, is now being largely tried 
in the production of steam in Sheffield workshops. Coal from 
the North-country is now being supplemented by supplies from 
Nottingham. 

I regret to hear that owing to the inability of local manufacturers 
tu obtain coal or coke, many orders are going to Germany which 
would otherwise have given employment to Sheffield workpeople. 
A considerable quantity of railway tires has this week been 
placed in the hands of German manufacturers. Several other 
orders have been sent abroad, which under ordinary circumstances 
would have been taken here. 

Manufacturers of Bessemer steel find that those contracts which 
were not subject to strike clause are being worked upon ata 
loss. For all new orders they require an advance of 10s. per ton. 
Billets are quoted at from £5 15s, to £6 per ton. Springs are also 
considerably higher, the quotations being in some instances £1 per 
ton above normal rates, Another effect of the strike brings it sharply 
home to the workpeople. In a large establishment, where steel of 
special grades is produced, and a general manufacturing business 
extensively carried on, the employers called their men together 
this week and told them, that in consequence of the scarcity and 
dearness of fuel it was impossible to carry on their works unless a 
reduction of 10 per cent. in wages was conceded. The principals 
added that even this reduction would not compensate them for one- 
half of the loss they sustained, but if their workmen would meet 
them so far they would endeavour in their turn tide over the time 
of difficulty. The men agreed to the reduction. Several firms will 
be obliged to take, and, indeed, some of them are taking, a similar 


course, 

The Sheffield Gas Light Company has to-day—Wednesday—sent 
inspectors round to all the pom Bo and business premises to 
take the state of the meters and to deliver notices intimating an 
advance of 3d. per thousand cubic feet in price. The manager of 
the company informed me last Saturday that at that time the 
stock of coal was barely sufficient for one fortnight. They had 
purchased during the previous three weeks 10,000 tons of coa] at 
an extra expenditure over the price paid last year of £4795. 
Should the strike continue and the company have to purchase coal 
from the North for November and December, the increased cost 
would be not less than 10s. per ton. 

The company used 44,931 tons cf soft coal from October 24th to 
December 31st, and calculating that the same quantity would be 
required for a oe period of this year, the difference in 
price would be £22,465, making with the £4795 already mentioned 
a total additional expenditure of £27,260. The manager of the 
gas company, in recommending the directors to advance the price, 
states that no such step has been necessary since 1855. The 
Sheffield Gas Company is entitled to pay a maximum dividend of 
10 per cent. This has been paid all Aes but it has not been 
earned since June, 1890, the revenue having fallen short of the 
dividend during the last three years by £24,177. To make up the 
10 per cent. the requisite sums have been taken from the reserve 
fund, I understand that manufacturers and general consumers 
will resist the reduction, on the ground that the Sheffield Gas 
Company should not put upon the general public the entire cost of 
the strike as it affects them, but be content with a smaller dividend 
than the maximum amount, and thus bear their share of the loss. 

There is talk of the re-opening of several local. collieries in 
addition to the Birley pits of the Sheffield Coal Company, where 
2330 men are em coe but I have seen in my travels very little 
evidence of it. veral large local companies are making prepara- 
tions for bringing the poniés out of the pits by erecting stabling on 
the surface. This does not look like a speedy resumption of work. 
A striking proof of the tension‘of affairs in the coalfield is found 
in the fact that the miners’ officials will not even allow the coal 
underground to be drawn for the purpose of keeping the airways 
clear. .Thousands of tons of coal are loaded in the corves, which 
could be usefully employed in turning the fans for ventilating 

urposes, but not an ounce of it can be had, and the coaluwners 

ave to buy North-country coal at £1 per ton, to be used exclusively 
for keeping their pits in good working order in readiness for the 
men to go down when this unhappy crisis is at an end. 

Some little activity is at present being shown in the silver and 
electro-plating branches. Here the strike is felt as in every other 
department of industry ; but the winter demand is making its 
appearance, and manufacturers are tempting trade by placin 
before merchants novelties in shape and design for Christmas an 
New Year requirements. Queen Anne and other antique styles 
continue in vogue, although there is a noticeable reaction in 





cial develoy t of Sheffield for a great number of years. 
Mr. Harrison was the oldest member of the Cutlers’ Company, and 
occupied the chair of Master Cutler in 1862. With his brother, 
Mr. J. W. Harrison, and the late Mr. William Howson, he bought 
the old-established business of ‘I. Sansom and Sons, which they 
extended by their enterprise into one of the leading cutlery esta- 
blishments in the world. Mr. Harrison for a long series of years 
regularly visited the United States, where the firm’s productions, 
particularly in table-knife cutlery, were, and still are, in great 
request. He and his brother retired from business some time ago. 
Mr. William Howson died in 1884. The present partners are 
Mr. George Howson— Master Cutler—Mr. Frank Harrison, and 
Mr. J. B, Wilkinson, the two former being sons of the founders. 
Mr. Harrison was one of the ablest of our business men, and no 
Sheffield manufacturer was more highly respected for his private 
worth and business capacities, 








THE NORTH OF ENGLAND. 
(From our own Vorrespondent.) 

THE iron and steel works which have not been entirely closed in 
this district are, as a rule, fully occupied, and deliveries are heavy, 
but the market cannot be described as satisfactory, because very 
little new business is being done, and there is so much distrust of 
the future that consumers cannot be induced to buy more than 
covers their requirements for two or three weeks ahead. Most of 
the manufacturers complain of the dearth of orders offering, and 
say they have never experienced a worse time, either in regard to 
the amount of work or the profits realisable. The general tone of the 
reportsis gloomy, and pricestend downwards. This and the manifest 
anxiety of producers to sell for delivery over the winter causes 
buyers to hold off, and we do not find that the excellent pig iron 
statistics have any beneficial effect upon the market. Certainly 
with them a higher range of prices might be expected for pig iron 
at least, for it is relatively considerably cheaper in this district 
than in other districts, and Cleveland makers apparently might 
add 2s. or 3s, ae ton to their quotations, and still compete 
successfully for business. What seems to keep down pig iron 
prices in this district more than anything is the 80,000 tons of 
warrants held in Connal’s stores. The Bn of these offer 
these at low prices, and makers have to follow suit, or people buy 
warrants in preference. A much larger quantity of Cleveland iron 
than is usual is being sent to Scotland, where it competes very 
successfully with native iron, and it could do that even if 2s. or 
more were added to the present price. The difference between 
Cleveland and Scotch warrants is usually 4s. to 5s. per ton, and 
there have béen times when Scotch has been only about 3s. 6d. per 
ton dearer than Cleveland, but now the difference is over 7s. 6d. 
There is no doubt that Scotch iron is very scarce, so many furnaces 
having been blown out in consequence of the labour troubles, and 
although operations are being re-commenced at some, the extra 
supply has not been such as to ease native prices, and Cleveland 
iron is being imported as largely as ever. Scotland is taking a 
considerable proportion of the forge iron that is made in this 
district, and the difference in price between it aud Scotch iron is 
more marked than it is between the latter and Cleveland No. 3, for 
grey forge iron, though it is scarce here, is 2s, cheaper than No. 3, 
though the usual difference is only ls. per ton. No doubt the 
difference will decrease between Scotch and Cleveland iron as the 
furnaces get to work again and the supply of the former increases, 
but’ it might have been expected that the Cleveland makers 
would have profited more by the higher prices of Scotch. The 
comparative cheapness of Cleveland iron has led to a larger 
demand for it from the Continent, and thus the shipments of late 
have been very good; in fact, more pig iron has n exported 
from the Tees this month than in any month since October, 
1889, and in all probability the return of pig iron shipments 
this month from the river will exceed a hundred thousand 
tons. Up to Wednesday right they amounted ‘to 85,759 tons, 
as compared with 70,352 tons in September, 74,427 tons in 
August, and 50,392 tons in October, 1892, all to 25th. The 
quantity is very much above what is usually exported in October, 
though there is generally a rush to get off iron, It is usually 
understood that the northern navigation season closes with the .end 
of this month, but the reports from the Baltic are favourable to its 
being prolonged this year over the greater part of next month, a 
circumstance which will be specially satisfactory to the hematite 
ironmakers. 

The pig iron stock returns for October are expected to be very 
satisfactory, a large decrease in stocks being looked for, as exports 
have been so heavy ; and besides this, the output has been reduced 
this month by the blowing out of three furnaces for re-lining, one 
at Lackenby, one at Clay-lane, and one at Newport Ironworks. It 
is intended also to blow out furnaces which need re-lining at other 
works. The stock of Cleveland pig iron in Connal’s public warrant 
stores on Wednesday night was 88,109 tons, or 145 tons increase 
this month. 

The price of No. 3G.M.B, pig iron for prompt f.o.b. delivery 
has closely followed that of warrants. As little as 34s. 6d. per ton 
has been accepted, but 34s. 9d. has been the more general figure, 
and was as little as would be taken on Wednesday, though 
34s. 74d. was accepted on Tuesday. The above-named figures 
were the rate for ordinary G.M.B., but a number of the producers 
would not come down so low; indeed, several tirms have never 
sold a ton below 35s, Cleveland warrants have been as high as 
34s. 10d. cash this week, and as low as 34s. 7d., the closing price 
on Wednesday being 34s. 9d. Forge pigs do not fluctuate in 
price, as they are scarce, the demand, in fact, being in excess of the 
supply, Grey forge cannot be got under 32s. 6d. No. 1 is 37s., 
and No. 4 foundry 33s. 6d. Mixed numbers of East Coast hematite 
pigs are firm at 43s. 3d. per ton, and the Russian demands con- 
tinue to be well maintained. The competition of the West Coast 
is not keen, as above half of the seventy-five furnaces in Cumber- 
land and North Lancashire are idle. Rubio ore of average quality 
is quoted 12s, 3d. per ton delivered at Middlesbrough, but a large 
quantity has been sold at 12s. 

Business in the finished iron and steel trades is unsatisfactory, 
and prospects are discouraging.” Makers’ of heavy steel rails are 
asking 5s. less than they quoted at the beginning of the month, 
viz., £3 12s. 6d. net at works, and sales have been made even 
below this. Steel plates—ship—are in no better request at the 
reduced price of £5, less 24 per cent., for the prospects of ship- 
builders are so poor. Sir Raylton Dixon and Co., Cleveland Dock- 
yard, Middlesbrough, have found it necessary to give notices to a 
large number of their men, to the under foremen, and some of the 
clerks in the office. They employ 3000 men when trade is brisk, 
but now. have not more than a fourth of that number. Several 
builders have put on the stocks the last vessel ordered on their 
books, and at several yards steamers are being built “‘ on. spec.” 
It is probable that during the coming winter more of the yards 
will be closed. Iron.ship-plates are quoted £4 15s., iron angles 
£4 12s. 6d., steel angles £4 15s., and common bars £4 17s. 6d., 
all less 24 per cent. and f.o.t. 

The great drought which has lasted since the beginning of last 
March has caused a great scarcity of water, and iron and steel 
manufacturers in various parts of the North of England have been 
considerably inconvenienced thereby, the water companies being 
unable to furnish a full supply of water for manufacturing purposes. 
A portion of the Consett Works has been idle for about a fortnight 
through this cause, and at the Hartlepools for a part of this week 
pears of the large works have been idle in consequence of the water 

amine. 


The re-opening of the Atlas Steel Hoop and Wire Rod Works at 
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Middlesbrough was alluded to in this report last week, and I learn 
that in addition to the manufacture of barrel hoops, and tube and 
nail strip, it is intended to go in extensively for the manufacture 
of steel nails. A large building is being constructed at the works 
for this purpose, and 100 machines have been ordered. A large 
quantity of nail strip is being sent to the Leeds district, and the 
directors think they can produce the nails from their strip more 
cheaply than can those who buy it from them, and they have 
much better facilities for export. The establishment has 
been got into proper working order under the superinten- 
dence of Mr. William Richards, of the Dimsdale Moor Works, 
near Darlington, and the Toll Bar Foundry, Middlesbrough, 
and is now turning out about 100 tons per week of hoops and strip. 
The new proprietor of the concern has acquired the patent rights 
for an invention for making steel nails more expeditiously. A con- 
siderable proportion of the hoop and tube strip is sent into 
Staffordshire, competition being successfully maintained with the 
local manufacturers there. 

Mr. George Graham, the locomotive superintendent of the 
North-Eastern Railway Company for the Darlington district, 
has retired, after serving this company and its predecessor, the 
Stockton and Darlington Company, for about half a century, 
at Shildon and Darlington. He will be succeeded by Mr. Vincent 
Raven, of the Gateshead Locomotive Works, belonging to the 
same company. 

Mr. William Anderson, one of the managing directors of Messrs. 
Head, Wrightson, and Co., Teesdale Iron and Engineering Works, 
Thornaby, who is jnst closing his year of office as the first 
Mayor of the newly-incorporated borough of Thornaby-on-Tees, 
has been unanimously requested to continue to occupy the 
position for the ensuing year, and will do sc. 

On Saturday the first sod of the Wear Valley Extension Railway 
was cut by Sir Joseph Whitwell Pease, Bart., M.P., the vice- 
chairman of the North-Eastern Railway. The line, which is only 
short, running from Stanhope to Wearhead, a distance of 9} 
miles, is of much importance, as the district is rich in minerals, 
particularly iron and lead ores, but for lack of railway facilities 
these industries have not been properly developed. At one time 
the Weardale Coal and Iron Company raised a considerable 
quantity—in 1874, over 100,000 tons—of iron ore, but the cost of 
carriage was so great that it could not continue to use the Wear- 
dale ore, and now not a ton of iron ore is obtained. Asa lead 
mining district Weardale has always been celebrated, but its out- 
put is very much less than it used to be. With the adequate 
railway accommodation that is to be provided, the mineral industries 
of the district are expected once more to flourish. 

The Durham colliers have, by a large majority, agreed to accept 
the 5 per cent. advance of wages for three months offered by the 
employers. The Northumberland colliers—infiuenced by this result 
of the Durham miners’ application—have put in a claim for an 
advance, which it is expected they will secure. The coal trade in 
Northumberland and Durham is very active, and likely to continue 
so until the difficulty in the strike districts is settled. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was less active this week. Scotch 
warrants sold from 42s, 4d. to 42s, 2d. cash. Cleveland was firm 
at the opening, business being done at 34s. 9d. to 34s. 10d., but 
the price afterwards fell away to 34s. 7d. cash. Cumberland 
hematite was done at 44s. 7d. ten days, the cash price being 
44s. 6d. Middlesbrough hematite is nominally 43s. 3d. cash. 

The ee of pig iron from Scottish ports in the past week 
were 4333 tons, compared with 7596 in the corresponding week 
of 1892. Of the total Canada took 935 tons, United States 50, 
South America 310, India 162, France 45, Italy 285, Germany 526, 
Holland 150, Belgium 30, Spain and Portugal 170, other countries 
75, the coastwise shipments being 1595 tons, against 1744 in the 
corresponding week of last year. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
a. No. 1, 43s. 6d. per ton ; No. 3, 43s. ; Monkland, No. 3, 44s. 6d. ; 
Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No.1, 47s. 6d.; 
No. 3, 44s. 6d.; Gartsherrie, No. 1, 49s.; No. 3, 46s. ; Calder, No. 1, 
50s.; No. 3, 47s. 6d.; Summerlee, No. 1, 49s. 6d.: No. 3, 46s.; 
Langloan, No. 1, 55s. 6d.; No. 3, 49s. 6d.; Coltness, No. 1, 55s. 6d.; 
No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 8, 
46s. 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, 
No. 1, 45s. 6d.; No. 3, 44s. 6d.; Shotts, at Leith, No. 1, 51s. 6d.; 
- — 6d.; Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 

7s. 6d. 

Since last report two furnaces have been put in blast at the 
Clyde Ironworks, and the total now in operation is 50, compared 
with 77 at this time last year. The two furnaces put in have been 
placed on hematite, of which a little more will be required, it is 
believed, presently. There are now 28 producing ordinary and 
special brands, 20 hematite, and two basic iron. 

There is little or no change of any importance in the steel trade. 
The works that are in operation are steadily employed. Makers 
state that the fresh orders coming forward are again rather 
restricted. Prices are low, but they are fully maintained, and 
indeed some advance is even looked for, although users of steel 
have been expecting that at the end of the coal strike prices might 
recede to some extent. 

In the finished iron department business is steady, with a firmer 
tendency in several articles. The works are for the most part 
kept in full employment. The foreign demand is still unsatis- 
factory, but it should be kept in mind that the works are now so 
efficient, and their capacity so great, that a great deal more work 
is required to keep them going than a few years ago. The prices 
are firm. The lowest grade of common bars is quoted 5s., 
second grade £5 7s. 6d., highest grade £5 12s. 6d., best bars 
ranging np to £6 2s. 6d. In the sheet trade the works are busy, 
but the orders that have been in course of execution for Canada 
and elsewhere abroad are now pretty well implemented. Sheets are 
quoted on the basis of £7 7s. 6d. for iron and £7 17s. 6d. for steel 
sheets, and, like all other iron and steel manufactures, are subject 
to 5 per cent. discount for cash in one month. 

The exports for the past week from Glasgow of iron and steel 
manufactured goods embrace sewing machines worth £3900, 
machinery £20,780, steel goods £12,766, and general iron manu- 
factures £31,022. 

In the Fairfield Shipbuilding Works at Glasgow trade is now 
so slack that the workmen have been placed on short time, and are to 
be employed but forty hours per week until the arrival of more 
active times. The company has only two vessels on the stocks at 
present, and one of these, a sailing ship, is nearly ready to be 
launched. 

The coalmasters of Mid and East Lothian have offered to sub- 
mit to arbitration the question as to whether the prices obtained 
for coal warrant a further increase of wages. This offer does not 
appear satisfactory to the men, who have resolved that only four 
days’ work per week shall be given at those collieries where 10 per 
cent. advance has not been recently granted. 

The leaders of the miners in the West of Scotland have had 
under consideration the large amount of coals that are bein 
dispatched to England by rail; they seem to think the Scottisk 
aio are acting unjustly to those in the Midlands in filling so 
many train-loads of coal for the South. It does not occur to them 
that the coastwise shipments are as objectionable from this point 
of view as the train traffic. The proposal that the men should 
only do as much work as is required to meet the ordinary require- 
ments of the Scottish trade is impracticable, because the con- 
tinental shipments are much reduced owing to high prices, and the 
coa] that usually goes there is being sent instead to England. 
Such a proposal as the leaders now make would, if adopted, cause 
a complete disorganisation of the trade. 

The coal market, which was exceedingly firm towards the end 


of last week, has since been a little easier, but there is still a 
1 business being done. For prompt lots, main coals were as 
high as Ls. f.o.b. at G w, but they are now about 10s. 6d., 
ell being 10s. 6d. to 10s. 9d., splint 10s, 6d. to 10s, 9d., and steam 
lls. The coal shipments from Scotch ports in the past week were 
212,478 tons, being 23,929 less than in the preceding week, but 
39,488 more than in the corresponding week of 1892. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

In proof that there is a good prospect for the Welsh coal in the 
future, and a certain advance in prices, I learn from good sources 
that a contract has just been concluded with Watts, Ward, and 
Co. to supply the Egyptian railways in 1894 with 111,000 tons of 
coal, double yeni § te be 16s. 11d., and colliery screened, 
lés. 5d. This is a distinct advance. Watts, Ward, and Co. are 
interested in Cardiff and Newport, and very likely both ports 
will be used. 

I am informed, but have not been able to verify the information, 
which appears likely to be true, that two important Monmouth- 
shire companies, the Abercarne and Risca, have taken coal areas 
in the Caerphilly Valley, which, now that Llanbradach has been 
successfully finished, as regards sinking, opens outa fine field. 
Speculators will, of course, be cautious. The Caerphilly Valley, as 
regards its upper measures, has not been a great success—Everglyn 
for example—but it was always contended that the water would not 
have been so troublesome had the sinking been in a different place. 
It is quite likely that there will not be the same troubles in sinking 
to the steam coals. The Dowlais Company have to contend with a 
great deal of water at their new colliery, the Dowlais-Cardiff, at 
Aberdare Junction. This I anticipated, in this column, before 
sinking, it being nearly in the centre of the coal basin. In the 
present case the manager is hopeful to surmount all difficulties, 
and some time next year win the coal. This colliery will have the 
largest area in the valley, and be one of the largest in Wales. The 
surface operations and buildings are now very forward and 
imposing. 

The shareholders of Davis and Sons, Ferndale, have approved of 
the acquisition by the directors of the Tylerstown Collieries. 

As the Bute Docks have ceased to issue weekly returns of coal 
exports, I am unable to give exact figures. These, however, for 
last week were considerable. The dispatch of coal from the 
collieries to the ports and by railway to inland destinations has 
been great and continuous. On one night last week, between 
Abergavenny and Merthyr, on the London and North-Western 
system, 1000 Jaden coal wagons were to be counted, and on all the 
lines it has been a crowded condition, needing vigilance to clear 
off. The last quarter of the year has been entered upon in a most 
vigorous manner, and if it should continue—and prospects are 
likely—the colliers will have a substantial advance. At every 
colliery men are working with a will, or as they say, to make up 
for lost time. I have been much struck with the number and 
variety of railway coal wazons at the large collieries, London 
especially being well represented. The only complaint now is the 
delay in the return of empties. Prices of all kinds are well main- 
tained. On ‘Change, Cardiff, mid-week, best steam was quoted at 
14s. 9d. to 15s., the lowest price for dry coals was 12s, 9d., and 
best steam small realised as much as 7s. to 7s, 6d. Best house 
touched lds. 6d., and No. 3 Rhondda I4s. to 14s. 3d. No, 3 
Rhondda small sold at 9s., and No, 2 small reached 7s. 6d. These 
figures show the influence of the English strike, and I am told 
that at the docks inquiries from English centres are literally 
pouring in. 

Pitwood has begun to move up with a stride, and best is selling 
in Cardiff for 17s. 6d. Swansea prices, 16s, to 16s. 9d. 

Swansea coal trade is steadily improving, and last week beat the 
record. Some of the items will interesting as showing the 
estimation of Swansea anthracite: St. Petersburg 130 tons, 
San Francisco 7816 tons, United States 4790 tons, and cargoes to 
Newfoundland, Italy, and the Danube. France for coastwise 
shipments continues a good customer for Swansea coal, 11,310 tons 
being despatched last week. 

In patent fuel Swansea continues very brisk, and improve- 
ment in prices is shown by the notice re quotations, ‘‘as can be 
arranged.” Italy took 4395 tons last week, and large cargoes 
went to France, Algiers, Spain, and the Danube. 

Coke prices are maintained. Cardiff quotations: Furnace, 
18s. to 19s.; foundry, 20s. 6d. to 21s. 6d.; special foundry, 23s. 

A fair amount of business continues at the iron and steel works, 
but not so as to affect prices, which remain in the category of 
ironmasters as “‘unremunerative.” The —- is growing, how- 
ever, that as demand improves prices may look up. 

The tin-plate trade has been a little better, and hence a moderate 
dispatch continues of steel bar, though not quite up to the wishes 
of the ironmasters. 

Iron ore prices remain, and large stocks have been received this 
week. A favourable sign is that stocking pig has lessened of late. 
The consignments of the week include pig iron from Scotland and 
ore from Barrow 

Dowlais plate mill has been idle this week. India rails, how- 
ever, are being turned out, and the work generally there now is 
six days, instead of four and five as formerly. 

Quotations on Change at Swansea this week exhibited little or 
no alteration, and it will be seen are in all cases low. With regard 
to steel bar for tin-plate works. I am informed that as the cost of 
manufacture is increased, and demand fairly good, improved prices 
are certain. Glasgow pig, 42s. 2}d.: market quiet. Middles- 
brough, 34s. 64d. Hematites, 44s. 6d. Welsh bars, £4 15s. to 
£4 17s. 6d.; sheet iron, £6 15s. to £7 5s.; steel, £7 to £8; steel 
rails, £3 lds. to £4; light, £4 10s. to £4 15s.; Bessemer bars, 
£4 5s. to £4 7s. 6d.; Siemens bars, £4 10s. to £412s. 6d., cash, less 
24. Tin-plates, Bessemer cokes, 11s. to 11s. 3d.; Siemens, 11s. 3d. 
to lls. éd., 21s. to 25s.; best charcoal, 12s. 3d. to 13s. 3d. 

Shipments of — last week were again low, though better 
than the week before. The total amounted to 37,501 boxes, 
receipts from works 47,231 boxes, present stocks 236,537 boxes. 
Tin-plate makers are a little more buoyant, and are agreed that by 
the settlement of the tariff question business here is certain to 
improve. There is also another encouraging fact which is being 
discussed with animation at Swansea, that the effort to make tin- 

lates in America has again come to grief, Morewood and Co. 
lovin , it is stated, abandoned the attempt, and, as a consequence, 
the picked men who went out from this country have returned 
home. 

Reports from the States are that sales are moderately good, and 
prices maintained. 

At Newport, Mon., I hear, Sir Geo. Elliott has arrived from 
Egypt, so an expression of opinion ve coal syndicate may be 
expected early. Exports and imports brisk. 

A large meeting of Taff Vale Railway men, to discuss their griev- 
ances in the matter of uniform, &c., was held on Sunday last, over 
1000 being present, and various resolutions were a. With 
respect to clothing it was resolved to approach the diréctors at the 
end of the month. 

Mr. D, A. Thomas, senior, M.P. for Merthyr, and a leading 
coalowner, traversed the coal situation this week in a speech at 
Dowlais, and touched upon the labour question, sliding scale, &c. 
&c. He thought times were hopeful. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


REGARDING the condition of the iron trade over here, the reports 





that come in are still of a more or less unsatisfac ee. 
In all departments an absence ‘of ‘new work is compa of, ‘and 


—————. 
———_——= 


many of the larger establishments have had to go on short time 
Prices cannot be expected to show an inclination 4 improve on, 
such circumstances. Makers are content if they can get what is 
considered as list quotation, and are quite willing to accept even 
lower quotations wherever a fair order is in question, 

The Silesian iron trade continues without any improvement, and 

rospects are generally looked upon as exceedingly discouraging, 

iron remains dull, and the condition of the prices is very un. 
favourable, At the finished iron works also very little has’ been 
doing recently, and output had to be restricted. Stocks are on 
the increase. 

In Austria-Hungary the state of the iron business has not 
changed upon the week, and may be regarded as satisfactory on 
the whole. The reduction of 50 kr. per 100 kilos. for iron ‘sent 
to Moravia, Silesia, and Galicia, forms the most important event 
of the week. Although present demand is still a fairly good one 
it cannot be denied that general confidence has been a little 
shaken by contemplated reductions of existing quotations, and by 
the ever-increasing competition of German and Belgian firms, 
Some pretty large orders for plates, axles, tires, and tubes for the 
Austrian State Railways, recently awarded to Austrian firms, wil] 
help to keep the finished iron and engineering works in tolerably 
good activity for some months ahead. conten of the Cvar, 
the order for forty locomotives for the Ryiisan-Ural Railway has 
tinally been granted to Austrian works, thirty locomotives having 
been given to the machine factory of the State Railways, while the 
remaining ten locomotives were given to the Wiener-Neustadt 
locomotive factory. The iron required for these locomotives js 
said to have been ordered from Germany on account of lower 
quotations, For a considerable time to come, the machine 
factories and locomotive shops will, therefore, be in active 
employment, the more so as there have also been orders coming in 
on home account just recently. Officially, pig iron as well as 
finished iron has not changed in price since last report. 

The French iron trade generally remains very quiet. All 
through last week the business — on the pig iron market has 
been but small, and the prices fetched for raw as well as for manu. 
factured iron must be considered as too low, in proportion to those 
of raw materials. The steel trade is very dull, as far as new con. 
tracts are concerned ; prices, however, are rather firm. 

In Belgium there is again much quietness noticeable on the iron 
market, orders and inquiries from Russia having almost entirely 
ceased of late. From the 15th inst. there will be no more ship. 
ments to the Baltic ports on account of the ice, while shipments to 
the Donau will cease with the lst of next month. On home account 
very little is done. Pig iron is ee | firm ; stocks at the blast- 
furnace works of the Charleroi, as well as those of the Longwy 
district, being comparatively small. In malleable iron not much 
has been doing upon the week, but still the works are not quite so 
badly off as they were a few weeks ago; former prices are well 
maintained. 

The reports that come in from the Rhenish-Westpbalian iron 
market are much the same as of late. It is only in exceptional 
cases where trade is returned as more than moderate, most esta- 
bishments being only very indifferently employed. Iron ore is as 
weak and neglected as ever, prices a no profit. They 
are, for spathose iron ore, M. 6°70 to M. 7 p.t.; roasted do,, 
M. 9°50 to M. 10 p.t.; inferior sorts, M. 8 to M. 8°50 p.t. at 
mines, Nassau iron ore, 40 per cent. contents, is being 

id with M. 8°50 to M.9 p.t. free Dillenburg. In Luxemburg and 

rraine the 40 p.c. contents minette is quoted M. 3°20 p.t., while 
for minor sorts M, 2°40 to 2°70 p.t. at mines is offered, All kinds 
of crude iron continue in very dull request; prices are much 
depressed and concessions ve | obtained, regards the 
different sorts of pig iron, spiege eisen is irregularly inquired for 
at M. 50 p.t. for the 10 to 12 p.c. grade; Rhenish-Westphalian 
forge pig, No. 1, costs M. 43 p.t.; No. 3, M. 41 p.t.; Siegerland, 

‘ood fo! uality, M. 40; hematite, M. 62 to 63 p.t.; foundry pig, 

No. 1, M. 6; No. 3, M. 53. For basic, M. 42 p.t. has been given; 
Bessemer stands at M. 48 p.t. Iron for making steel, Siegerland 
quality, M. 40 to 41 p.t.; Rhenish-Westphalian quality, M. 42 to 
43 p.t. at-works. For Luxemburg forge pig M. 40 to 41 p.t. is 
given. The accounts that come in from the manufactu iron 
market continue to be unfavourable. Bars are but moderately 
inquired for, but still the works have been hitherto in fairly good 
activity. Unfortunately the demand coming in from abroad is 
very limited, and makers obliged to accept famine prices to secure 
an order. 

Girders have been in much the same unsatisfactory condition as 
before, Belgian competition and the decreasing inquiry of the late 
autumn being very disagreeably felt. Hoops are in poor request. 
A continued absence of new work of any weight coming forward 
is reported in the plate and sheet department, and it is exceptional 
where the mills have orders in hand to keep them more than 

rtially going; the tendency of prices is, naturally, weak. 
Rivets, as well as wire and wire nails, are in poor demand, and 
quotations continue very unfavourable. The greater part of the 
foundries and machine factories are doing a hand-to-mouth sort of 
business only. Large concessions in price have to be made for 
orders of some importance. The locomotive factories are expect- 
ing additional employment from an order for 185 locomotives for 
the Berlin State Railway, which is soon to be given out. 

Latest list quotations are as under :—Good merchant bars, M. 109 
to 110; angles, M. 120; girders, M. 87°50 to 92°50; hoops, M. 125 
to 130; billets in basic and Bessemer, M. 85; heavy plates for 
boiler-making purposes, M. 150; tank ditto, M. 140; steel plates, 
M. 140; tank dita, M. 130; sheets, M. 140 to 145; in steel, M. 125 
to 135; Siegen thin sheets, M. 120 to 125; iron wire rods, common 
quality, M. 118; drawn wire in iron or steel, M. 100 to 122°50: 
wire nails, M. 125; rivets, M. 145 to 148; steel rails, M. 112 to 
115; fish-plates, M. 87 to 110; steel sleepers, M. 106; complete 
sets of wheels and axles, M. 270 to 280; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95 to 100—all per ton at 
works, 

ing the production of iron and coal in Russia, it has been 
sta that the coal mines of South Russia, seventy-eight in 
number, yielded in 1892 more than two million tons of coal, or 18°7 
per cent. more than during the preceding year. The number of 
men employed at the mines was about 16, A decided increase 
in the output of pig iron in Russia can likewise be stated. In 1892 
it was 115,000 tons, or 28°5 per cent. higher than during the year 
before. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 18th, 1893. 

THE financial situation throughout the United States has not 
improved, and business continues at a low ebb. The gross earnings 
of railroads in September show a decline of 10 ~ cent. as com- 
pared to September, 1892; and for August, a decline of 13 per 
cent. There is no hope of an upward movement in prices, and 
manufacturers are unwilling to run beyond the point o supplying 
actual cash-paying requirements. The iron and steel trade is very 
much dep . Steel rail-makers report scarcely any inquiry. 
Buyers look for a marked decline in prices before next season. 
Steel blooms have dropped gradually, until tidewater geptotions 
have reached 20°50 dols, No improvement in the industries need 
be looked for until the silver question is disposed of. Shipbuilders 
are all quite busy on contract work, placed by the Government 
and private parties, and no decline in activity is probable in this 
direction, ere are signs of a revival in boat building along the 
lakes. Two or three large iron and steel works will rome | be 
erected on the Pacific Coast. An irrigation congress, attended by 
about 1000 delegates, at Los Angeles, California, was held last 
week, Plans were mapped out, looking to the irrigation of many 
thousand square miles of arid land in the south-west, and to the 

resentation of opportunities for the profitable investment of 





pital in this direction. 
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LAUNCHES AND TRIAL TRIPS. 


The Campbeltown wig vee | Company 
Jaunched from its yard at Campbeltown, Clyde, 
on Tuesday last, a handsomely-modelled steel screw 
steamer of 1950 tons deadweight. The engines, 
which are triple expansion, have been ee by 
Messrs. Kincaird and Co,, Clyde Foundry, 
Greenock. The steamer has long-raised quarter 
deck aft, and partial awning deck forward, water- 
pallast in cellular double bottom, complete and 
speedy pumping arrangements, and steam and 
screw steering gears. Al! the latest improve- 
ments for navigating the ship economically, and 
for the speedy loading and discharging of cargo, 
including large steam winches. Steam will be 
supplied by suitable boilers, working at a pressure 
of 160lb. The average speed loaded at sea is to 
be 9! knots on a small consumption of fuel. The 
yesse! his been built to Class 100 A 1 at L'oyd’s, 
under special survey for Messrs. G. H. Wills 
and Co., Cardiff, and is intended for their general 
trade, Captain Rich, who is to take command of 
the vessel, has superintended her completion. 
The steamer was named Corso by Miss Gladys 
Wills, daughter of the owner. 

The s.s. Bullmonth, which is the sixth of the large 
oil boats built by Messrs. Wm, Gray and Co. for 
Messrs. M. Samuel and Co,, of London, went on 
her trial trip off Hartlepool on Wednesday, the 
18th inst., when a very satisfactory run was made 
with this vessel, as with her predecessors. These 
vessels have occasioned a large amount of interest 
in the shipping world, not only through their 
being the first group to carry oil in bulk through 
the Suez Canal to the East, but also because they 
are fitted up in such a way as readily to bo able 
to clear their holds from the effects of the oil and 
carry ordinary cargo home from the East just like 
an ordinary ship. Her dimensions are :— Length 
overall, 358ft.; extreme bre dth, 45ft. 6in. ; depth, 
28ft.. bin.; and her engines and boilers, which are 
fitted in the after part of the vessel, are of the 
well-known type manufactured at the Central 
Merine Engine Works, The cylinders are 26in., 
42ir., and 70in. in diameter respectively, and the 
stroke of all the pistons is 45in. An extra amount 
of boiler-power is provided in the shape of three 
large single-ended boilers working at 160 1b. pres- 
sure. On the trial trip most of the vessel's oil 
tanks were filled with water, so that she was well 
down, and in this condition she made an average 
of 105 knots per hour with the engines running 
easily at about 60 revolutions per minute. There 
were on board Captain Coundon, representing 
Messrs. Samuel and Co.; Mr. Baggallay, repre- 
senting the inspecting engineers, Messrs. Flan- 
nery, Baggallay, and Johnson, of London, under 
whose superintendence the vessels have been 
built; Captain Scott, the commander ; and several 
visitors. The experts expressed themselves not 
only highly satistied with the Bullmouth and her 
machinery, but also with the whole of the five 
previous ships in their practical working at sea 
over the many months they have now been at work. 
The vessels are admitted to suit admirably the 
special conditions they were designed to fulfil. 
It may interest some of our readers to learn that 
the Bullmouth carries about 5000 tons of oil in 
her holds in bulk from Batoum to the East, and 
that her sister ship, the Elax, arrived a little more 
than a month ago at Yokohama, in Japan, with 
her first cargo of oil, news of her having reached 
West Hartlepool the opposite way round the world 
viz., ed Vancouver pe the American route, 

On Saturday the 21st inst., the steamer Pfalz, 
built and engined by Messrs. Wigham, Richard- 
son, and Co., Neptune Works, Newcastle-on- 
Tyne, went for a highly successful trial trip off 
the coast. The Pfalz has been built to the order 
of, and is the latest addition to, the magnificent 
fleet of the Norddeutscher Lloyd of Bremen, and 
will run in their passenger service between Bremen 
and the River Plate, carrying tirst-class passengers, 
emigrants, and cargo. She is a fine steel screw 
steamer, 376ft. in length by 434ft. beam, and bas 
been fitted with powerful engines and bvilers, 
which on the trial trip drove her at a speed of 
135 knots per hour, a highly satisfactory result. 
She has all the most modern improvements for 
the safety and speedy working of the ship, and 
for quickly loading and discharging her cargo. 
The accommodation for the first-class passengers 
is of the most elegant and comfortable descrip- 
tion, —— a large dining saloon, entrance 
hall, smoking-room, and ladies’ room, together 
with the usual state-rooms, baths, and lavatories, 
&c. The dining saloon is a handsome apartment, 
fitted up in light oak, and upholstered in green 
Italian haircloth. Other apartments are also 
upholstered in this material, which is specially 
suitable for the climates in which the vessel will 
run. The ladies’ saloon is tastefully fitted and 
decorated, and the smoking-room is a large and 
airy room in polished teak. The state-rooms are 
fitted with spring beds, and have every con- 
venience, including wardrobe and two patent 
washstands in each room. The sanitary 
arrangements are of the best, and the baths 
are provided with water heating apparatus. 
Electric lighting is fitted throughout, the current 
being supplied by two engines and dynamos 
placed in the engine-room. A refrigerating 
engine is fitted in connection with the provision- 
room. Large steam and other gallies, bakeries, 
steam coffee mills, steam heating, &c., help to 
show how thoroughly the comfort and con- 
venie of gers and emigrants alike are 
studied in vessels belonging to the Norddeutscher 
Lloyd fleet. On the tridl trip the engines worked 
without the slightest hitch, giving entire satis- 
faction to all present, amongst whom were Dr. 
Wiegand and Mr. Leist, representing the owners ; 
Mr. John Tweedy and Mr. J. Denham Christie, 
of the builders’ firm ; and Captain Bruns and Mr. 
Heine, under whose superintendence the vessel 
has been completed. Immediately after the trial 
trip the steamer left for Bremen under the com- 
mand of Captain Winter, and she will at once be 
put on her regular service. The engines in this 
vessel are a duplicate of a set also building by 
Messrs, Wigham, Richardson, and Co. for the 
same company’s new steamer Mark, which vessel 
was launched a few weeks ago from the yard of 
Sir W. G. Armstrong, Mitchell, and Co. 














TorrEDoO Boat DesTROYERS.—Messrs. Yarrow 
and Co. and Thorneycroft and Co. have orders for 
three 27-knot torpedo boat destroyers. 
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*," When Peete have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


llth October, 1893. 

19,066. Gearine of Cycigs, T, Guthrie and W. T. Hall, 
South Shields. 

19,067. YARN-EASING Motion for Twiners, P. Duffy, 
Manchester. 

19,068. LockING SIGNALS on Raitways, A. Taylor and 
R. Butterworth, Manchester. 

19,069. ConstRucTION of SLUDGE Tanks, H. Lockwood, 
Manchester. 


19 070. Open Framework Licurer, M. A. Eslick, 
Liverpool. 
19,071. BorrLe-wasHinc Macuines, H. Fergusson, 


Glasgow. 

19,072. FasTeNninG FaLuine Spoke in Reews, J. Watson 
and T. McArdle, Belfast. 

19,073. Fasteners for Neckties, &c., R. Glow, Man- 
chester, 

19,074. SusPeNvER for Umpre.ias, C. LB. Clarke and 
H. J. Hayes, Norwich. 

19,075. Securinc Corps of Winpow Buinps, G. Giay, 
Smethwick. 

19,076. Fastening Wire Ropes, A. A. Welland and 
T. W. Blundell, London. 

19,077. Cover for Tonacco Pipgs, J. G. Rolason, Bir- 
mingbam. 

19,078. Pneumatic Seats, &c., R. R. Jardine, Bir- 
mingham. 

19,079. Evecrric Switcues, G. J. Parfitt and G. J.T. J. 
Parfitt, Somerset. 

19,080. REGISTERING RirLeE SHots on Tarcets, A. 
Hagger and 8. Brame, Shrewsbury. 

19,081. VeLocipepes A. J. Simpson, Redditch. 

19 (82. CoIn-FREED Apparatus, A. A. Govan, Glasgow. 

19,083, Ratsinc Breer, D. Alexander and P. Mushet, 
Glasgow. 

19,084. Drittinc APPARATUS for MINING and other 
Purposgs, J. T. Blackett, Guisborough. 

19,085. Boots and SxHogs, A. Chambers, Leicester. 

19,086. ADVERTISEMENT Hoarpinos, W. Heighway, 
London. 

19,087. Cement, J. and E. Robbins, London. 

19,088. CaBLes, M. Immisch, London. 

19,089. Brusues for CLeanino Borties, T. Hill, King- 
ston-upon-Hull. 

19,090. Cueck and Burrer Srraps of Looms, L. Askew 
and J. Ormerod, London. 

19,091. Move of Rectiricatoin of Weicuts, J. Smith, 
Birmingham. 

19,092. Heating Raitway CarriacEs, J. Patterson, 
Glasgow. 

19,093. Bep Garment for Invatips, J. M. Cross, 
Egham. 

19,004. Snape for Licurs, J. F. Hoyne and G. R. 
Stoddart, London. 

19,095. IMPARTING SiLKy APPEARANCES, H. Jacob, 
London. 

19,096. Mam Cart, J. H. Smith, London. 

19,097. PenHoLver, F. Barnes, Lincoln. 

19,098. DETACHABLE CRICKES Spikes, W. Dossetter, 
jun., London. 

19,099. CanpLe, H. Winks, Walthamstow. 

19,100. Key, A. W. Baxter, London. 


19,101. A Winpow Ventitator, W. L. Farran, 
Margate. 
19,102. Tracks for OVERHEAD RaiLways, W. J. Brewer, 


mdon. 

19,1038. HavLace Cup, J. W. Smallman, London. 

19,104. Knirrinc Macutnes, B. Kerr and I. L. Berridge, 
London. 

19,105. Protector for Pneumatic Tires, J. Wright, 
Liverpool. 

19,106. Printinc on Cutron Fasrics, J. Gardner, 
Manchester. 

19,107. Dousiinc Yarns, 8. H. Brooks, P. A. Doxey, 
and J, 8. Brooks, Manchester. 


19,108. HypravuLic INTENsIFIER, J. C. Etchells, 
Manchester. 

19,109. Hyprautic Presses, J. C. Etchells, Man- 
chester. 


19,110. Supptyinc Fue. to Furnaces, J. C. Etchells, 
Manchester. 

19,111. Ear Protectors, J. Bisch, London. 

19,112, Evecrrica Fittinos, E. Freund, London. 

19,1138. Securtnc Grasses to Lamps, H. Defries, 
London. 

19,114. BittiaRD Cusntons, 8. McCarthy, Bromley. 

19,115. VarnisH, R. G. Bennett, Londen. 

19,116. Tikes of VeLocipepE Wee .s, B. G. Martin, 
London. 

19,117. STERILISATION of M1Lk and Liquips, H. Kupper, 
Colchester. 

19,118. Stoppers for BotrLes and Jars, T. Sutcliffe, 
London. 

19,119. TRapEsMen’s and like Carts, W. O. Williamson, 
London. 

19,120. Sustarnine Wicks, J. C. and J. Field, Ld., and 
J. Bateman, London. 

19,121. ORNAMENTING Woop with Desicns, F. A. 
Brausil, London. 

19,122. Arc Lamp, C. T. Praed and W. H. Akester, 
London. 

19,123. Coverinc Boers, R. Stewart and F. M. H. 
Jones, London. 


19,124. NarL-cuttinc Macarnes, E. H_ Bissett, 
London. 
19,125. BicycLe Sear Pin-no_pers, F. Battersby, 


London. 

19,126. HotpinG Sizets of Grass, &c., F. B. Rendle, 

mdon. 

19,127. TeLecrary Systems, 8. R. Linville aad L. F. 
Hettmanxperge:, London. 

19,128. Cusicvues for Cu1LpReN, E. Ayckbourn and K. 
Clutterbuck, Lonnon. 

19,129. Carp for Puotocrarnic User, C. Harbers, 


London. 
19,180. Stream Heatinc Systems, C. H. Martini, 
London. 
19,181. ARTIFICIAL Feet, E. W. Mayr, London. 
19,182. FLuip Pressure Motors, G. M. Capell, London. 
19,133. Oi, Stoves, J Fouilloud, London. 
19,184, Fastenino for Boots, H. Blackith, London. 
19,135. Vermin Destroyer, A. Walden, London. 
19,136. Fasteninc Starr Rors, H. C. H. Bayston, 
London. 
19,187. Biscuit- MAKING MacuHINes, W. Christie, 


19,138. M1x1nc Mortar, J. Pemberton, London. 

19,139. Furniture Castors, C. Atlee, London. 

19,149, Gun-corron, J. W. Swan, ! ondon. 

19,141. Hat Rack or Support, E. A. Mepham, London. 

19,142. Tones, W. B. Parker, London. 

19,143. Jomnt or Socket for Drain Pipes, R. F. Tyhurst, 
London. 

19,144. Heatino Venicies, W. L. Wise.—(H. W. von 
der Linde, Germany.) 

19,145. ELecrroLyTicaL Decomposition of Brine, H. 
and M. Guthrie, London. 


12:h October, 1893. 


19,146. TeLEPHONE Book Ho.pers, J. F. O’Brien, 
ye 

19,147, Lappers, J. H. Heathman, London. 

19,148. Brusues, G. E. Hubbard, Leicester. 

‘19,149. Wer and Dry Spinninc Frames, J. Machie 
and 8. Hunter, Belfast. 

19,150. Locks for the Mourns of Borttss, J. A. Gar- 
land, jun., London, 

19,151. Metatuic Rims of Wueets, B, and W. H. 
Barton and W. 8. Loudon, Coventry. 

19,152. Vo_TmeTER, R. Beavan, London. 

19,153. Boots and Sxozs, D. H. Shuttleworth-Brown, 
London. 





19,154. Ce1Linc Protector, J. Wild, Rochdale. 

19,155. AppLiance for Guipinc Trave.Luers, T. 8. 
Howie, Dover. 

19,156. Stream Repucinoe Vavve, &c., W. 8. Laycock, 
Sheffield. 

19,157. Hotpinc Work on Bencues, 8. Bearder, 


effield. 
19,158. Syrince, J. W. Daily and R. R. Everest, 
ondon. 
19,159. Macuinery for Roiuinc Mera, J. 8. Taylor, 
Manchester. 
19,160. Su1rs, H. A. Wood, Stockton-on-Tees. 
19,161. Gas-MAKING Apparatus, J. W. Hartley, Kil- 
marnock. 
a ComBINATION of SckEW Prope.uers, 8. Griffin, 
ath. 


19,163. Susstirute for Inp1a-RuBBER, L. L, Broequy, 
Dublin. 

19,164 FisHinc Tackie, W. Hardy and J. J. Hardy, 
Alnwick. 

19,165. Suction Drepoinc Apparatus, F, G. Stoney, 
Glasgow. 

19,166. FLoatinc Derrick CRANES, F. G. M. Stoney, 
Glasgow. 

19,167. Lusricators, C. R. Winn, Birmingham 

19,168. Fan Reoister, A. Bridgman, E. Swann, and J, 
A. Keeton, Nottingham. 

19,169. Sreerinc SteamsuHips, &c, F. E. Adams, 
Bolton. 

19,170. Tea and Corrgee Urns, T. Clarke, Sheffield. 

19,171. ATTAcHING Door Knobs to SpinDLEs, C. Taylor 
and J. Lomax, Manchester. 

19,172. Sockerrep EartHenware Drain Pires, J. 
Coulthurst, Manchester. 

19,173. Spring Teein of Cuntivators, J. Bamford, 
Birmingham. 

19,174. Fire-ticuters, C. G. Satterthwaite, Man- 
chester. 

19,175. MecuanicaL Toy, K. and C. Crowther, Man- 
chester. 

19,176. Water Gavuoes, C. R. Winn, Birmingham. 

19,177. TREATMENT of Corron Warps, T. Pickles, Man- 
chester. 

19,178. Base Piates for Fencinc Stanparps, R. R. 
Main, Glasgow. 

19,179. SHip PROPELLER, J. Williams, Walsall. 

19,180. PLare and Dish Hoxper, &c., G. M. Gates, 
Margate. 

19,181. Fasteninc Device for Scarves, F. Koch and 
C. H. Pischon, London. 

19,182. SospenpING Feit Hats on Pees, G. Franklyn, 
Manchester. 

19,188. SUBMARINE CaBLE Apparatus, A. Muirhead, 
London. 

19,184. Frames for Tanpem Sarety BicycLes and 
Cycies, 8. Dorset, W. Hayward, and H. B. Smith, 
London. 

19,185. Ligut Dirrusion, 8. Psaroudaki and A. Blondel, 
London. 

19,186. Stoves, 8. C. Lapidge, London. 

19,187. CanpLesticks, 4. Smith, London. 

19,188. Toys, J. Walker, Birmingham. 

19,189. Cornice Poves, J. Walker, Birmingham. 

19,190. Tac for Seccrine the Enns of Laces, W. Smith, 


n. 

19,191. Bicyctes and Tricycies, J. A. Lamplugh, 
London. 

19,192. Tube Joints of Steam Boxers, W. C. Stiff, 
London. 

WEATHER-PROOF VENTILATION, &c., T. 
London. 

19,194. LaBexs, A. C. Granville, London. 

19,195. Sprxnine Harr, &c., R. J. Eke, F. E. Tucker, 
and F. How, London. 

19,196. Mixinc Pasty Suspstances, &c., A. Martin, 
London. 

19 197. Typewriters, A. Ashby, London. 

19,198. Hat Sweat, G. W. Everett and A. J. Wolf, 
London. 

19,199. PHotocrapay, A. Zimmermann.—(R. E. Leise- 
gang, Germany.) 

19 200. Loapinc Apparatus, E. Cardarelli and G. W. 
Dick, London. 

— Stoprinc Runaway Horsss, A. Gardner, Liver- 


Bills, 


pool. 
19 202. WaLkinc Mecuaniso for Toys, F. F. am Bach, 


ndon. 

19,208. Hats, J. H. Neave, Manchester. 

19,204. Boots, J. Cooper, London. 

19,205. Frnisuine Corton Prece Goons, A. J. King, 
Manchester. 

19,206. CHRONOPHOTOGRAPHIC APPARATUS, E. J. Marey, 
London. 

19,207. Fire Extincuisnine Gases, L. Leowenthal, 
London. 

19,208. RounpaBovuts, C. Wilkening and J. Brohmann, 
London. 

VeceTaBLe, &c., Dish Covers, G. Fielder, 


19,211. ImproveD Stove Pire Damper, C. T. Redfield, 
London. 

19,212. ComBinep Kite and Wuist Le, H. Reiffenstein, 
London. 

19,213. Piano ATTACHMENTS, R. Haddan.~—(V. C. 
Noguer, Sp1in.) 

19,214. Meruop of ApverRTisiInc, W. H. House, 
London. 

19,215. Doors of Raitway Carriaces, G. H. Jones, 
London. 

19,216. Purtryinc Water, H. von der Linde and C, 
Hess, London. 

19,217. Game, H. W. Wilson, Norwich. 

19,218. Fog SIGNALLING ApPpaRaTus, C. J. Turner, 
London. 

19,219. CLEANING Knives, C. Storer and J. Gilbert, 
London. 

19,220. KALErposcores, W. 8. Simpson, London. 
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19,221. Securtne Bicycues, A. E. Jolley, W. R. Webb, 
and W. Sunley, London 
19,222. WoopDEN SPINNING 
Sheffield. 

19,223. Brake for Cycies, J. Bentley andJ Tweedale, 
Birkenhead. 

19,224. Banps for Furniture, J. Jackson and W. 
Alexander, Ronachon. 

19,225. Reevs for FisHinc Rops, éc., G. Bailey, Leeds 

19 226. Fixinc Winpow Buinps, W. Aynon and J. R. 
Lancashire, Manchester. 

19,227. ReParRinG Boots, F. Smith and A. 8. Wills, 
Northampton. 

19,228. Fire Enorines for Tramways, C. T. Crowden, 
Northampton. 

19,229. IMPROVEMENTS in CorreE Pots, R. R. King, 


Tors, A. Humphries, 


Leeds. 

19,230. Steam EsxGine Detent MEcHANISM, J. Gardner, 
Glasgow. 

19,231. Lapres’ Hanp Baas, H. Corbitt, Manchester. 

19,232. BrusHes, W. Pritchard Sheffield. 

19,283. Arr-pRooF Tins and Canisters, E. Ullrich, 
Manchester. 

19,234. REVOLVING FIRE-GRATE for ConstuMING SMOKE, 
G. Wi liams, London. 

19,235. TREATING OREs of Precious METALS, R. Brown, 
Glasgow. 

19,236, A Bac Hanpug, J. E. Strang, Glasgow. 

19,237. Lamps, W. Brierley.—(4. Dichmont, Cape 
Colony.) 

19,238. Toy, A. Hanson, Huddersfield. 

19,289. Dryinc PHotocrapuic Puiates, J. Pumphrey, 
Birmingham. 

19,240. TREATING Mipp.INGs, P. Fielden, Bradford. 

19,241. Toe Ciip for RuspBerR Pepats, H. Lucas, Bir- 
mingham. 

19,242. Demi-sHirt, T. J. Woodward, Bromwich. 

19,243. Joint Fasteninc for Tramways, A. Ward, 
Dublin. 

19,244. REVERSIBLE Seat, F. H. Smith, Belfast. 

19,245. Securina Watcues to Pockets, C. R. Hughes, 
Manchester. 





19,246. INFLATED Tuses for Horses’ Cotiars, CT. 
Bloor and E. Philips, Birmingbam. 
19,247. Parina or Cutrinc Hat Curis, W. Bradley, 
anchester. 

19,248, INDIA-RUBBER SPREADING Macuives, R. D. 
Kav, T. Rowley, and 8. E. Statham, Manchester. 
19,249. Steam Generators, E. Makin, jun., Man- 

chester. 
19,250. SLAUGHTERING CaTTLE, E. Marsh, Leeds. 
19,251. ELecrric Inpicator, C. B. Crawshaw and J. 
Battye, Dewsbury. 
ss SCREENING Coat, M. L. Mulholland, Stockton- 


on-Tees. 
gs pmnaen Marcu Fiames, L. P. Stubbs, New 
B 


n. 

19,254. Smokin Tosacco, F. A. Hollis and J. Wherry, 
Liverpool. 

19,255. Insect Destroyer, &c., J. Morten, South- 
ampton. 

19,256. Cork Hanbves for Bicycies, A. Hawkesford 
Birmingham. 

19,257. Lamps, C. H Marshall, F. Sanders, N. Smythe 
and J. 8. Richards, Birmingham. 

19,258. AvtomaTic Brakes, J. Holt, C. Willetts, and 
J. W. Powell, Birmingham. 

19,259. Cement Kins, E. de Pass.—(L. E. A. Lavocat 
and E, L. Candlot, France.) 

19 260. Bicycies, J. H. Banes, London. 

19,261. PeRroRaATED Mup-cuarps, G. J. Williams, 


London. 
19,262. INTERNAL ComBusTION Enoines, J. Roots, 
London. 
19,263. UmBRELLAS and Parasois, W. A. Carden, 


on. 

19,264. ImproveD Pyevumatic Tires, I. W. Boothroyd, 
London. 

19,265. Securinc Tyre, T. W. Smith and F. Ross, 


mdon, 
19,266. Wispow FasTENERs, J. Taylorana i. “arnshaw, 


mdon. 
19,267. Weavine Yarn, J. G. Barnes, Manchester. 
19,268. ‘Skewers or Spinpies, G. Turner, Man- 
chester. 
19,269. ADVERTISING ENVELOPE, F. C. 
London. 
19,270. MeTaiic Coax Vases, C. Mohr, Birmingham. 
19,271. Motor, J. Molas, London. 
19,272. Treatment of Os, &c., T. C. Palmer, 


ndon. 

19,273. Doors, A. J. Boult.—(W. W. Grier, United 
States.) 

19,274. Testine the Sicut, W. Ackland, London. 

19,275. SEPARATING Gases, &c., W. P. Thompson, 
Liverpool. 

19,276. Lapres’ Caps, A. Brownsword, J. H. Clark, and 
W. Hageldine, London. 

19,277. Grass PREPARATION, J. C. Spragg and J. 
Battersby, Manchester 

19,278. Lastinc Macuines, F. Cutlan, London. 

19,279. Doors, A. J. Boult.—(C. J. Mathewson and W. 
W. Grier, United States.) 

19,280. Stocxines for Cycuists, &c., J. Trakert, 
London. 

19,281. Tappinc Buiast Furnaces, &c., D. Baker, 


Higgins, 


mdon. 

19,282. CALCULATING PHoroGRaPHiIc Exposures, A. 
Watkins, London. 

19,283. Evectric Heater, E. C. de Segundo and W. 
Derham, London. 

19,284. DevULCANISING 
Gerber, London. 

19,285. Sowrne and Dritiinc Macuiye, C. Goudeau, 
London. 

19,286. CycLe WHEELS, A. W., A., and G. R. Latimer, 
London. 

19,287. ARTIFICIAL Liss, A. W., A.,and G. R. Latimer, 
London 


INDIA-RUBBER Gums, M. 


19,288. Securinc TrapeE Marks, &c., E. Holland, 
London. 

19,289. MetaLiic Tuses, W. Allman and E. Deeley, 
London. 

19,290. AFFIXING ARTICLES to SHow Carps, W. C. 
Hawtin and E. D. Mincher, Leytonstone. 

19,291. Hexicat Sprines of Wire, E. 8. Bond and 
G. H. Cooper, Birmingham. 

19,292. PROPELLING ApPpaRATUs for VessELs, L. Beyer, 

ndon. 
19,293. AMBULANCE StretcHeR, E. A. B. Beaumont, 


ndon. 
19,294. Fire ALARMS and the like, M. A. Weir, 


19,295. Pipes used for Smox1ne, J. A. Bauer, London. 


19,296. ImpRovED Fo.ipinc Screens, I. Marians, 
London. 
19,297. Crank Swarts of Steamers, G. H. Jones, 
London. 
19,298. Process of Maxine Soap, M. J. Palmer, 
Lon is 
19,299. Sprinc for Cuarirs, &c., J. D. Hainsworth, 
ndaon, 
19,300. Hor-arr and other Barus, W. 8. Walford 
London. 


19,301. SHavinc Brusues, P. A. D. A. Lovell, London. 

19,302. Dress STAND, E. J. Kessels, Loudon. 

19,303. DRivinc Gear for Cycues, J. G. A. Kitchen, 
London. 

19,304. PHotocrapHic Cameras, J. D. and 8 D. 
McKellen, Manchester. 
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19,305. BottLe-stoprerR, F. H. Williamson and G. H. 
Matthews, Nottingham. 

19,306. CrrcuLaR Knittinc Macuines, G. Sowter, 
Nottingham. 

19,307. NareTiEs or Cycies, W. E. Hart, sen., W. E. 
Hart, jun., and A. B. Hart, Wolverhampton. 

19,308 DUryine Bouts, W. M. Simpson, Hastings. 

19,309. Jountnc MetaL TusBEs or Pipes, F. J. Rust, 
London. 

19.310. ConstrucTiING AIR Tires, J. D. Siddeley, 
Belfast. 

19 311. PROPELLING BicycLes, A. 
castle-on-Tyue. 

19,312. ManiroLp Copyinc Apparatus, G. Woodiwiss, 
Bradford. 

19,313. CiGARETTE Paper Ho.pers, E. J. Bosweil, 
London. 

19,314. Cop SHutTTLEs, J. Ireland, Dundee. 

19,315. Foo1BaLt Paps, T. W. Leybourne, Newcastle- 
on-Tyne. 

19,316. MeTaLLic Gas- DRYING CHAMBER, F, Lyst, 
London. 


R. Sawyer, New- 


Glasgow. 

19,318. APpaRATUs for Drivinec Tacks, W. H. Dorman, 
Stafford. 

19,319. Recorpinc EvLectric CuRRENTs, J. Graizier 
and E. Batault, London. 

19,820. Liye Spacers, J. T. Anderson and Co. and F. 
C. Ashcroft, Manchester. 

19,321. Securina the KeyHoves of Locks, A. Cashin, 
Birmingham. 

19,322. Inpoor Games, W. J. Keates, Birmingham. 

19,323. SwircHBAcK Pvzz.e, A. 8. Ison, Bristol. 

19,324. Foe S1GNaLiine, W. Cash and M. M. Buckley, 
Halifax. 

19,325. NamLinc and Peccinc Macuines, R. W. Bate- 
man, Halifax. 

19,326. SHARPENING Worn-ouT Fixes, J. E. Brindley, 

rd. 


Stafford. 
19,327. Gas GENERATORS and Burners, J. C. Graham, 


eeds. 

19,328. CasH Reoisters, A. W. Turner.—(J/. S. Hilliard, 
United States ) 

19,329. Printinc Macuines, W. H. and A. P. Dawson 
and J. Stott, Sunbridge. 

19,330. PHOTOGRArHIC PRINTING Frags, b. H. Hardy, 
Sheffield. 

19,331. GoLr CLivBs, G. Rennie, Glasgow. 

19,332, PorTABLE Lamps, J. McA Denny and R. H. 
Gourlav, Glasgow. 

19,333. PHoTocRaPHIC Pictures, A, A. Barratt and 
A. J. E. Hill, London. 
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19,806. Recorpinc Pressure, W. R. Chester, Notting- 


19,335. Sprxninc and Dovusiinc Frames, J. Tasker, 
Accrington. 

19,336. Cover or Book for Hooxs and Eysgs, L. N. 
Loeb.—(0. A. Delong, United States.) 

19,337. Betts, &c., J. W. Bullock, W . 

19,338. Expanpinc Braceets, J, W. Benson, London. 

19,339. Sprinc Taps for THrowixe Tarcets, C. E. 
Taunton, Birmingham. 

19,340. Sarery Pix, N. Graetz, London. 

19,341. HorsesHoes, W. H. Watts and H. Everest, 


ndon. 
19,342. Device for Canryixc Umprewias, A. Bach- 
mann, London. 
—_, Spinptes of Sprnninc Frames J. 8. Grimshaw, 
mdon. 
19,344. TasLe Book Supporter, E. Gunn, London. 
heal of Sewace, &c., P. Dvorkovitz, 
mdon. 
19,346. Wixp and Arr Diviper, W. Horne, Rochester. 
19,347. InrLation of Pyeumatic Trres, 8. Spencer, 
London. 
19,348. SoLpERING Irons, R. I. Roman, London. 
19,349. Batt and other Bearines, F. S. Buckingham 
and W. Newton, London. 
19,850. VeLocrrepes, F. S. Buckingham and W. New- 
ton, London. 
19,351. Drivine Betts, G. F. Van Eyken, London 
19,352. Toy, A Pedersen.—(4. Pedersen, Norway.) 
— Har Boxes, 8. Schéntheil and L. Leiserson, 


mdon. ‘ 

19,354. Hotpine ARTICLEs on Bicycies, H. Hodges, 
London. 

19,355. Scrrport for GoLosHes, H. Humelet and M. 
Eisenberg, London. 

19,356. Mera. Tuses, J Robertson, Manchester. 

19,357. Cycues, B. Clark, London. 

19,358. DistILLation of ALcoHoL, &c , W. D. Gooch, 
London. 

19,359. Benpinc Merat Srrips, F. A. Williams, 
London. 

19,360. Fire LIGHTERS, J. Temp'eman, Glasgow. 

19,361. ApverTisinc, L_ R. Ford, London. 

19,362. Proputsion of Surps, E. J. Warmington, 


ndon. 

19,363 LIypicatinc Raitway Stations, A. R. von 
Bieber-tein and E. Frost, London 

19,364. Drawine Boarps, J. Sims, London. 

19,365. PrRopeLiinc Vessexs, F. l'aff, London. 

19,366. TichTeNING Tires, G. F. Redfern.—(W. 7. 
Mackey, Canada.) 

19,367. DRawsBripcEs, M. Meurer, London. 

19,368. Expanpinc Pu..ey, A. Given and C. B. Smith, 
London. 

19,369. Construction of Carriaces, &c., C. Raleigh, 
London. 

15,370. Sarety Guy, J. H. 8. Bradley, J. H. Macfarren, 
and P. G. C. Shaw, London. 

19,371. Preventinc Tires Puncturine, W. B. Winch- 
combe and L. Stanley, Gloucestershire. 

19,372, Paper Bac Macuryes, W. B. Purvis and J. E. 

Hays, London. 

19,373. Hot-arr Encives, H. Heatley, Manchester. 

19,374. Umprecta Hoipers, A. M. Woods, London. 

—, Proprcinc Metats from Orgs, W. F. Berner, 

ndon. 
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19,376. Fixmine Pyeumatic Trres, F. 8. Cocks, Peter- 
borough. 

19,377. AMBULANCE SrretcHER, J. Tamblyn and D. A. 
Saunders, Cardiff. 

19,378. Evectric Cooxixc Apparatus, G. Binswanger, 
London. 

19,379. Steam Borers, J. H. Owen and D. R. Todd, 
Stoke-on-Trent. 

19,380 Manvracture of Matcuegs, E. J. Warmington, 
Southminster. 

19,381. Srzamers’ Fioatinc Appiiances, J. Salzman, 
Hanley. 

19.382. Scarr Foipixc Puartes, R. J. Woosnam and 
R. H. Geddes, Manchester. 

19 383. Trres or WHeets of Cycies, A. Macdonald, 


asgow. 

19,384. Sconces, G. Usher, Birmingham. 

19,325. Omnipus and TramcarR Seats, W. A. Smyrk, 
London. 

19,386. Suirts, W. M. Andrews, Glasgow. 

19,387. BUTTON-FASTENED ARTICLES, Y. M. Andrews, 
Glasgow. 

19.388. Manvuracture of Potassium, &c., W. Mills, 
London. 

19,389. SELF-DRAIN:NG FLoweR Port, H. G. James, 
Wilts. 


19,390. Smive or Bunc for Casks, W. J. Wheeler, 
London. 
19,391. SuHirt Curr Protector, T. B. Stowell, Liver- 


poo! 

19,292. Friction Covp.iinc, W. P. Thompson.—(G. S. 
Reinhardt and E. W. Messmer, Germany.) 

19,393. CENTRIFUGAL Macninges, W. P. Thompson.— 
(G. S. Reinhardt and EB. W. Messmer, Germany ) 

19.394, Coms Appinc Devices, H. A. Hayden and B. 
T. Kearrs, Liverpool. 

19,395. DistripuTiInc Sanp, W. P. Thompson.—(C. Heer, 
Germany.) 

19,396. BLeacuinc Racs, R. N. Redmayne, Newcastle- 
on-Tyne. 

19,397. Tires, 8S. G. Thomson, London. 

19,398. CHILDREN’s Mait Carts, J. T. B. King, Man- 
chester. 

19,399. Vatve Gearinc, P. A. Reboutoff, Middles- 
brough-on-Tees. 

19,400. Wuist Marker, T. R. Atkinson, Dorset. 

19,401. Locxrnc Nuts on Botts, J. Oldknow and F. 

m, Beeston. 
19,402. Water Gauces, R. H. Abbott, Dewsbury. 
19,403. Vatve Gear for Steam Enotnes, E. A. Reynolds, 


mdon. 

19,404. Compounp for Propucinc Corres of Wrirines, 
W. Wilson, Preston. 

19,405. Fractionat Grose, J. E. L. Gilbert, Man- 
chester. 

19,406. Stups and Tie Apsusters, F. B. Spital, Dart- 
mouth. 

19,407. Arm Pumps, J. G. A. Kitchen, Manchester. 

19,408. Sas Fasteners, J. Robertshaw, Manchester. 

1,409. SuuttLecocks, R. E. Mellor and J. W. Ogden, 
Sheffield. 

19,410. Evecrrican Frirtines, A. Firth and G. Y. Ash- 
well, Manchester. 

19,411. Stoprerinc Borties, B. Martin, London. 

19,412. Typewriters, F. E. Suddard, Germany. 

19,413. Trimminc Licuters, W. L. Philip, Wiltshire. 

19,414. Sewixc Macuixne Motors, H. and A. Frantz, 
London. 

19,415. Heatinc Stoves, J. J. Royle, Manchester. 

19,416. RecuLatine the Temperature of F.iuips, J. J. 
Royle, Liverpool. 

19,417. MetHop of Hayncixc Pictures, C Solomon 


on. 
19,118. Wire Ropes, J. T. Williams and G. J. May, 


mdon. 

19,419. Bearincs of VeLocipepes, G. L Morris, 
London. 

19,420. Certinc Roses for Lamps, &c , J. Rombach, 
London. 

19 421. Boat RELEasine Apparatvs, I. Wilderspin, sen , 
London. 

19,422. Game Apparatus, M. M. Simpson London. 

19,423. ELrecrric Current DistrisuTiInNG System, M. 
von Dolivo-Dobrowolsky and “ Allgemeine Elektri- 
citats-Gesellschaft,” London. 

19,424, Warer Tower, G. F. Drury, Brighton. 

19,425. Securrne Nuts, E. M. Crawley and C. R. Heap, 
Middlesex. 

19,426. Renperinc Coke Non-HyGRoscopic, N. G. 
Kimberley, New Southgate. 

19,427. ELectro-motor Toys, R. Mycrs, W. Burwell, 
and W. A. Griffiths, London. 

—. Deck Puates for Iron Vessets, O Phalp, 


c > 
19,429,. Castanets, F. A. Q. van Gelder, London. 








we nee for Prayinc New Game, C. C. Sankey, 
ion. 
ag Do ArttacHinc Tires to Rims, H. L. Phillips, 


on. 
19 432. Firrinas, &c., for UmBrevias, A. MacMillan, 
ndon. 

19,433. Brakes, H. Biissing, London. 

19,434. Gas Retorts, A. G. Brookes.—{F. D. Marshall, 
Denmark.) 

19 435. Automatic GreaseErs, R. Starkloff, London. 

19,436. Support for Hotpine Bicycies, G. Stokes, 
London. 

19,487. MiLk Jars, I. A. Hattersley, London. 

19,438 Magazine Rives, G. T. Thornhill, London. 

19,439. UpHotstery Hooks, E. Dandy, London. 

19,440. Stoves, F. Brémme, London. 

19,441. VaLvE-oPpeRATING Mecuanism, J. W. Ogden 
and J. R. Floyd, London. 

19,442. Junctions between Pires and Marys, J. Wood- 
ward, Manchester. 

19,443. Construction of ANNEALING Pots, F. R. 

Nevill, London. 

19,444. Protective Paint, T. Cohn, London. 

19,445. Mou.ps for Terra-cotta Biocks, H. L Doulton 
and J. M. Carr, London. 

19,446. AppLiance for Dentat Purposss, H. Guthrie, 
London. 


19,447. Gas Lamps, W. E. Fisher, London. 
19,448. River CurxcHer and Wire Key, J. McIntosh, 


mdon. 

19,449. Carp for Arrixinc to Jos Repairs, W. and C. 
Potter, London. 

19,450. Cuan Suack es, H. H. Grenfell, London. 

19,451. Broom Heaps, H. A. Wanklyn, London. 

19,452. Brttrarp TaBes, W. W. Horn.—({0. Scoones, 
Uruguay.) 

19,453. Timekeepers, P. O Neil, London. 

19,454. AtracHMENT for the Heets of Boots, B. Kaas, 
London. 

~~ eee for Rarmway Carriacgs, J. Molas, 


on. 

19,456. DeracHaBLe Guarp for Carvine Forks, J. J. 
House, London. 

19,457. Macuine for Cvrrinc Viotin Pros, W. Need- 
ham, London. 

17th October, 1898. 

19,458. Pens, A. G. Brookes.-—(J. E. Landers, United 
States.) 

19,459. ATTACHABLE, &c., FoorHoLp, H. W. Partridge, 
Walthamstow. 

19,460. Rotary Brusues, F. V. Russell, London 

19,461. Venetian Buixps, J. Stewart and 
Mellhuish, London. 

19,462. TRIPLET-sPikeD Runnin Suoe, &c., H. Guards 
Southampton. 

19,463. Portasce Lamp, V. Groom, Birmingham. 

19,464. Stampine of Open Heaps, &c., J. Brockhouse, 
Bromwich. 

19,465. Ecectric Distrisution, C. A. Allison.—(C. 0. 
Maillous and W. &. Barstow, United States.) 

19,466. Lininc for THrmstes, 8., L , and J. Fusénot, 
London. 

19,467. Caarn ArvusTMENT for Geartno, B. 8. Roberts, 
Birmingham. 

19,468. Maxine Boots WaTEeRPRoor, J. Holmes and E. 
K. Newton, Liverpool. 

19,469. Dummy Type-writinc Macuine, W. R. Bent, 
Birmingham. 

19,470. Goir Scorer, E. Barczinsky and S. Barczinsky, 


> 


ndon. 

19,471. Rims of Cycie, &c., WHEELs, C. Rissmann, 
Birmingham. 

19,472. Expansion Gear, E. Vernon, J. J. Guest, and 
W. Walker, Smethwick. 

19,473. VeLocipepes, A. J. Simpson, Redditch. 

19,474. SLIPPER Batus, W. H. and F. Woodhead, 
Bradford. 

19,475. Soaps and WasHinc Compounns, J. P. F. Field, 
London. 

19,476. Hoops for Casks or Tuss, J. H. Brindle, 
Manchester. 

19,477. Boar Lowerixc, &c., Gear, F. 8. Pett, 
Dover. 

19,478. Wire Fasrics, W. P. and W. M. Hoskins, 
Birmingham. 

19,479. Mat Retainer or Grip, E. A. J. Hooper, Bir- 


mingham. 

19,480. CHarn Guarp for Cycves, A. B., W. E., sen., 
and W. E. Hart, jun , Wolverhampton. 

19.481. SusstituTion for LeatTHeR, N. Kumagaya, 
Manchester. 

19,482. Stupce Vatve, W. Birch, Manchester. 

19,483. Rotary Wasninc Macuines, D. Morrison, 
Bradford. 

19,484. Tartors’ CLay, E. C. Day, London. 

19,485. Rine and Pin Puzzze, F. Nicholas, London. 

19,486. TorLet Papers, G. Castleden, Suffolk. 

19,487. Cookine VessELs, F. Exley, Peterborough. 

19,488. TuBes for Powver Toicet, H. A. Rubertshaw 
and Co., Halifax. 

19,489. OPERATING ANTI - BALLOONING PLatEs, W. 
Fisher and W E. Duckworth, Accrington. 

a COMBINED Bac and Box, W. Barron, Hudders- 

eld. 


19,491. CARRIAGES and Simitar VEHICLEs, W. Whit- 
taker, Burnley. 

19,492. Puncuine Hougs in Iron, F. Shaw and W. H. 
Johnston, Manchester. 

19,493. Sprincs for Venicces, F. R Clarke, W. 8. 
Henshall, and I. P. White, Manchester. 

19,494. Licutrne and VentTiLatinc Saips, J. Shaw, 
yg eng 

19,495. CLEANING Knives, &c., A. and T. Leadbeater, 


s. 

19,496. PREVENTION of Sea-sickness, T. F. Walsh, 
Dublin. 

= Umsre.ia Frames, &c., W. Holland, jun., 

19,498. Sarety Ripinc Srirrvup, H. Carrington, Bir- 


mi x 

19,499. CottaR Piates for Harness, R. Macfarlane, 
Birmingham. 

19,500. Loom Pickers, H. Hind, Bradford. 

19,501. Ficure and Corset Preserver, L. de Witte, 


on. 
19,502, Burwino Liquip Fvet, H. and R. H. Lanceley, 
Chester. 


es 
19,503. Firorist’s Loxc-arm, R. Savage, Twickenham. 
19,504. Toy, J. Wishart, Liverpool. 

— > ee Case for Sarety Bicycuzs, J. Donnelly, 


19,506. CycLe Pepas, C. W. Holmes, London. 

19,507. Horseshoe, W. P. Thompson.—(F. de Luca, 
Italy.) 

19,508. Mop Caps and Bonnet Snares, &c., J. Cass, 
London. 


19,509. Mow1nc Macutnes, F. Scheben, Liverpool. 
19,510. ARTIFICIAL ATMOSPHERIC PropeLier, D. F. 
Phelan, Chester. 
— Dryinc Stereo Matrices, R. H. Healey, 
di 


ion. 

19,512. Sprinninc Apparatus, G. Barker.—(L. F. Weiss, 
United States.) 

19 513. Steam Borters, E. J. Oates and L. Binns, 


London. 

19,514. AscerTarninc Dravont of Snips, C. 8. Hall, 
London. 

19,515. MaNuFactuRING CANDLE Suapes, E. Guttentag, 

mdon. 

19,516. Sarery Re.easinc Bcrckie, A. F. Garrood, 
London. 

19,517. Se_r-ticntinc Cigar, M. Frankal and J. 
Eintracht, London. 

19,518. Dryinc Puotocrapuic Fiums, J. W. T. Cadett 
and W. Neall, London. 

19,519. ExTRactine Motsturr from Air, J. W. T. Cadett 
and W. Neall, London. 

19,520. Apparatus for Eyricuinoc Gas, F. W. Clark, 
London. 

19,521. Apparatus for Propucinc Gas, A. Kitson, 
Lond 


ion. 
19,522. Preumatic Tires for Cycies, F. D. Owen, 
London, 





19,5238. Pneumatic Tires for Cycies, &c., F. D. Owen, 


mdon. 
19,525. Visttinc Carbs, C. H. W. Biggs, London. 
19,526. Harrows, F. H. Keane, London. 
19,527. Guipe for RotiErs, J. C. Fell.—(J. 0. Donner, 
United States.) 
19,528. Improvep Harvester Etevators, A. Stark, 


mdaon. 
19,529. TsLepHone Switch Apparatvs, F. Nissl, 


mdon. 
19,580. Urinisinc Acip SutpHates of Sopa, R. E. 
Chatfield, London. 


19,581. SLaTE- PENCIL SHARPENER, W. Williams, 
London. 
19,532. InstRuMENT for CuTTiInc Purposes, J. E. 


Arnold, London. 

19,533. CHarcinc Retorts in Gasworks, W. C. Bell, 
London. 

19,534 Execrric Licut Switcues, &c., G. Davis, 
London. 

19,535. ComBrnaTion Too for Mecaanics, A. W. Field, 
Londen. 

19,536. PReventinc Puncture in Pyecmatic Tires, R. 
Bassett, London. 

19,537. RovcHinc Horsesuoes, T. Moore, London. 

19,538. SELL-INDICATING Compass and CALLirers, T. 
Corkish, London. 

=, Improvep Suroicat Ditators, A. Beavis, 

ndaon. 

19,540. Mortisinc Macuines, A. J. Saunders and G. 8, 
Beck, London. 

19,541. Umprecia Cases, J. Rose and W. Fisher, 
London. 

19,542. Decomposition of Sat So.utions, C. Kellner, 
London. 

19,543. ImpRovep ALUMINIUM ALLoy, R. I. Roman, 
London. 

19,544, Revo.vers, P. H. Finnegan, London, 

19,545. Freepinc Mecuanism for Carpinc ENGINES, 
H. H. Lake.—(D. C. Fisher and @. G. Stillman, 
United States.) 

19,546. BicycLe Suprorts, G. Bert, London. 

19,547. Drying GRANULAR MATERIALS, P. A. van der 

ade, London. 

19,548. Apparatus for WasHine Casks, F. N. Mackay, 

mdon. 

19,549. Brewine Piants, F. N. Mackay, London. 
19,550. Strretcuine the Inso_es of SHoes, J. F. A. 
Meithling, L. C. Simon, and O. Bomborn, London. 
19,551. Assis1inc the Buwp to Wriik, J. Day, 

London. 

19,552. Curtixe INpIA-RUBBER into SHeets, W. W. 
Nightingale, London. 

19,553. Gas Stoves, J. B. A. Watelet.—(Z. F. Watelet, 
France.) 

19,554. Curssmen, J. M. Landon, London. 

19,555. Hooks and Eves, H. H. Lake.—(W’. S. Seymour 
and J. 8. Keller, United States.) 

19,556. Fi.trsc Matcu-poxes, H. H. Lake.—( Forsvsks 
Aktiebolag, Sweden.) 

19,557. Rains, H. H. Lake.—(The Harvey Steel Com 
pany, United States.) 

19,558. OperaTinc Steam Suovers, C. Lb. Gould, 
London. 

19,559. Reraininc Type in Printers’ Cuases, A. 
Helbig and C. Prosch, London. 


18th October, 1893. 
19,560. Precipitation of Sewace, &c., F. P. Candy, 


on. 

19,561. Weicninc and Packinc Tea, B. Tupholme, 
London. 

19,562. Apparatus for Dryinc Hair, C. Beyer, 

mdon. i 

19,563. Lame Brackets for Cycies, A. E. Matheson, 
Plumstead. 

19,564. AtracHMent for Gas Burners, G. W. £tead, 
Leeds 


19,565. Arr Tires, J. D. Siddeley, Belfast. 

19,566. Stanps for Cameras, ac., M. L. Macauley, 
Glasgow. 

19,567. Printinc Macuivery, A. Watkinson and F. 

. Musgrave, Leeds. 

19,568. Latcues, R. Batey, Halifax. 

19,569. Rottinc Macuixes, E. Garrett, Belfast. 

19,570. Carpinc Enoines, E. and W. H. Crowther, 
Halifax. 

19,571. Construction of Venicies, W. 
Birmingham. 

19,572. Miners’ Sarety Lamps, W. Patterson, Tyne- 
mouth. : 

19,573. Mecnanicat Feepers for Cotton, J. Corrigan, 
Manchester. 

19,574. Menry-co-rounps, G. Whitehead, Manchester. 

19,575. Screw-EveE or Bo.t with Nut, &c., E. Booke, 
Watford. 

19,5/6. O1L-BuURNING Apparatus, &c., J. Wynn, Man- 
chester. 

19,577. Rick Tester, A. Lawrence and P. Baylis, 
Chippenham. 

19,578. Mou.ps for Hat Presses, W. H. Blackwell, 
Manchester. 

19,579. Cycie Foot-Rest and STeerer, A. Nicholson, 


Dublin. 
19,580. Meat Presses for CatrLe Cakes, G. P. Wallis, 


G. Causer, 


8. 
19,581. Fur Hat Forminc Macuine, &c., A. Turner, 


nton. 

19,582. Securrnc Loose Draperies, W. Morgan, Bir- 
mingham. 

19,583. Steeve Lixks, W. E. Patterson, Birmingham. 

19,584. CaNDLEsTICcK Nozzies, &c., P. Baker, Bir- 
min, 

19.585 Pumrino Macutnery for Compressine Air, J. 
N.8. Williams, Glasgow. 

19,586. Steerimnc Lock for VeLocirepes, H. P. Cook, 
Birmingham. 

19,587. Pre-payMeNT Gas Meters, W. Cowan, Glas- 


iw. 
195588. Insect Powper, W. Howitt and G. Satchfield, 
London. 
— IMPROVEMENTS in CasH Reoisters, A. H. Miller, 


ion. 
19,590. Frrrinas for Vioitns, J. Paterson, Glasgow. 
a Busxs for Lapiges’ Corsets, T. W. Robertson, 
fast. 
19,592. CoLtapsiste WHEEL Tires, H. T. Stephens, 
Lond 


on. 

19,593. Asu-pans, M A. Jackson, London. 

19,594. Toy, J. F. O'Brien, Liv: 1. 

19,595. Cups for Fastenine Ropes, F. H. Harrison, 
London. 

19,596. Fittinc Borties with Liquips, A. Hanesworth 
and G. Bowen, London. 

19,597. Mai Carts, L. L’Hollier and T. Luckett, Bir- 
mingham. 

19,598. Bepstgaps, &c., T. Dawber and J. Duerden, 


mdon. 

19,599. SHapE for Licuts, J. F. Hoyne and G. R. 
Stod: . London. 

19,600. Supportine Rirves for LoNG RANGE SHOOTING, 
W. 8. Simpson, London. 

19,601. Kixpiino Fires, W. D. Slater, Glasgow. 

19,602. Hannes of Ve.ocirepes, J. Price, London. 

19,603. Topacco Pires, W. P. Theermann, Manchester 

19,604. CanpLesTicK, H. Greenwood and W. Harwood, 
Hebden Bridge. 

19,605. Can Opener, J. Leemann, London. 

19.606. Repucixc SULPHURATED ORE into Oxipgs, L. 
Bemelmans, Brussels. 

19,607. WHEELS jor VeLocipepes, &c., J. T. Fenwick, 

ndon. 
19,608. Hat Box or Cover, © E. Freeman, London. 
19,609. Fasrenincs for Stipinc Doors, J. Owen, 


London. 
19,610. ArracHixG ArtiIcLEs to WALLS, C. V. Jenkin, 
Londo: 


n. 

19,611. IncANDESCENCE Bopies for INCANDESCENT Gas 
Licuts, F. Eckl, London. 

19,612. Hottow Provectites, E. Clapham, A. J. 
Dudgeon, and T. Firth, London. 








ee | 
19,618. TaBLes, J. Miiller, Berlin, 
19,614. SeconDaRyY Batrery PL ares, W. Jeffery 
London. ys, 
19,615. Kerries, J. J. Bourne, London. 
= PeramBucators, W. H. Dunkley, Binning. 
i. 





SELECTED AMERIOAN PATENTs. 


From the United States’ Patent Office Oficial Gazette, 








503,354, Steam Forcinc MACHINE, W. 4, Pearson 
Scranton, | Pubes October Tth, 1892. ‘ 
Claim.—(1) The combination in a forging machine 
with the main frame, of » cylinder cuppeced ne 
frame, an enlarged piston-rod forming the weight 
necessary for striking the blow, said piston-rod having 
a comparatively light piston and tup attached therete, 
and guideways — the main frame constructed to 
tide the top during its entire stroke, substantially as 
escribed. (2) In a maching for forging the combina. 
tion with the upper die having a projection 15, and 
with a punch, of the lower die having a well and the 
interchangeable punch die and solid disc, both adapted 
to fit within the well, substantially as described. (8) 
Ina machine for forging the combination with the 
lower die baving a well, of a hydraulic lift in the lower 
part of the well, the interchangeable punch die and 
solid disc fitting within the upper part of the well, and 
a suitable support for said die and disc, substantially 
as described. (4) The combination with the lower dic 
having a well, of the cup-shaped dise arranged upon a 
suitable support within the well, and having a 
peripheral flange at its upper edge, and the inter. 
changeable punch die and solid disc having their lower 
ends reduced to fit within the flange of the cup-shaped 
disc, substantially as described. (5) The combination 
of the upper die, the punch having a cylindrical pro‘ce- 





tion 50 and a shoulder upon its upper end, and the 
punch head having a recess on its lower side adapted 
to fit upon the projection and a flange fitting upon the 
shoulder of the punch, substantially as described. (1) 
In a forging machine the combination with the lower 
die having a well of the cylindrical base and support 
23, 24, at the bottom of the well, and the hydraulic 
lift consisting of a movable cylinder fitting locsely 
within ssid base and support, and a stationary hollow 
piston and piston-rod within the cylindcr and resting 
upon the anvil, substantially as described. (7) In a 
forging machine the combination with the die having 
a well, of a hydraulic lift within the well consisting of 
a hollow piston-rod resting upon the anvil of the die, 
a piston at the upper end of the piston-rod, a follower 
upon the upper side of the piston having a reduced end 
to receive the blows of the cylinder, and asbestos pack- 
ivg ring between the follower and the piston, a mov- 
able cylinder surrounding the piston, and closed at its 
upper end, and an inwardly projecting flange or 
shoulder at the lower end of the cylindcr, substantially 
as described. 

503,359, Borer Tune CLeaner, KR. Thompion, Nev 

York, N.Y.—Filed June 7th, 1892. 

Claim.—(1) A tube cleaner having a central chamber 
or body, one end contracted to match within the 
boiler tube and the other end adapted to match on the 
boiler shell exterior to the tube, and provided with 
the annular steam chamber D, with inclined orifices 
e, leading from the latter into the ivtecricr of the 
chamber, adapted to eject steam therefrom toward the 
contracted end G, and the whole arranged to receive 
gases through the end H, and todeliver them mingled 
with steam through the end G in combination with 
each other, and with the two screw-threaded nozzles 


¥ 








D’, D2, standing at an angle setatively to each other, 
and with the screw-threaded pipe E, engaged ex- 
changeably in either one of said nozzles, capable of 
serving both as a conduit for the steam and as a 
handle for holding the device when in operation, and 
with means, as the screw plug E’, for tightly closing 
the other nozzle, all arranged for joint operation sub- 
stantially as herein specified. 
having provisions for injecting currents of steam to 
induce an active movement, and screw - thread 
interiorly, in combination with the thin tapering nose 
I’ and ring I, the latter — screw-threaded on its 
exterior to match the screw threads in the receiving 
end, all arranged for joint operation substantially as 
herein specified. 








Erps’s Cocoa.—GRATEFUL AND Comrortinc.—“' By 
a thorough knowledge of the natural laws which 

overn the operations of digestion and nutrition, and 
C a careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape many 
a fatal shatt by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Ciril 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps anp Co, Ltd., Homoeopathic Chemists, 
London.”—Also makers of Epps’s Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 


(2) A tube cleaner’ 
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SHIPBUILDING IN AMERICA. 
No, IV. 


NorwiTHSTANDING the large number of skilled workmen 
who have gone from the shipyards of this country to 
those of the United States during recent years, there are 
many details in the processes and methods of steel ship 
construction as practised in America, especially on the 
Great Lakes, which differ from those in vogue on this side 
of the Atlantic. Some of these appear to be due to 
conditions of a permanent character, and in such cases 
the differences in practice will probably endure and even 
become more pronounced; but others are only to be 
explained as being due either to imperfect development 
or to evolution on other lines than have found favour in 
Great Britain. It may perhaps be of interest to our 
shipbuilding readers if a brief attention is given to one or 
two of the principal differences in practice between 
American and British shipbuilders. 

Among the conditions of a ge ws | 
character which affect the practice of shipbuilders in 
America none are more marked than those peculiar to 
the Lake region, and apparently due to these large 
inland seas being tideless. Nearly everywhere on the 
Great Lakes vessels are built upon an even keel, and 
launched sideways into the water. The launching, too, 
is effected by sliding the vessel to the edge of the water 
and then dropping her into it. Now, considering that 
the Jakes and rivers are comparatively shallow, with 
slowly shelving beaches and banks, it does not at first 
sight appear a very easy thing to drop a vessel into the 
water in such a manner. The launching ways do not 
extend far, if at all, beyond the almost fixed margin of the 
lake or river, and, indeed, it is explained by some of the 
Lake builders that it is precisely becausethe absence of tide 
ebb and flow prevents ground ways being easily laid below 
water level that the sideway system of launching has 
been everywhere adopted. This reason may, perhaps, 
have been the one chiefly operative in bringing about a 

ractice which is attended with many inconveniences, 
But it can scarcely be considered conclusive in view of 
the fact that in the practically tideless Mediterranean 
the method of end-on launching has never been departed 
from. Perhaps the reason offered by an experienced 
Cleveland shipbuilder for broadside launching may have 
been as potent a factor as that of tideless waters in 
causing such a distinct deviation from Old World practice 
in this particular. Said this gentleman: — ‘‘ When 
launching broadside on, we can build on an even keel, 
and in that way are able to utilise the labour of men 
trained to working on land structures. Many of our 
native shipyard workers were brought up to other 
trades.’ But whatever may be the cause or causes 
which have led to side launching, it is now of almost 
universal adoption from Toronto to Duluth. To 
question the wisdom of a course which commends 
itself tothe commercial judgment and experience of shrewd 
men would perhaps appear as impertinent as unwise ; 
for we may reasonably conclude that a practice which 
has survived many years, and become general in a dis- 
trict, is one which is adapted to the wants of that district. 
Still one cannot but remember that junks still find favour 
in China, while the London or Liverpool shipowner 
never thinks of building on junk lines. When one 
examines the arrangements found necessary in a ship- 
yard on the Great Lakes for broadside launching, one’s 
doubts regarding the wisdom of adopting such a system 
for vessels of moderate length are augmented. 

Our illustration shows a usual method of laying out 
the water front of a shipyard on the Great Lakes. In 
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this case berths are provided for simultaneously building 
four vessels, and to do this two launching docks are 
dredged or excavated, such docks being in length some- 
what in excess of that of the largest vessel which will 
be built, and in breadth sufficient to enable the vessel 
to be “brought up” without damage when dropped 
into the dock. If it were desired to build six ships 
at a time—not an extravagant requirement—another 
dock would have to be made. It will at once be 
seen that, whether the water front be laid out in this 
way, or the docks be dispensed with and the vessels be 
dropped broadside on into a dredged hole at the lake or 
river bank, in either case a much greater frontage is 
required than when the vessels are launched stern or bow 
first inthe manner with which we are familiar in this 
country. The question of acreage may not be an import- 
ant one to the shipbuilder in a new country where land 
is cheap; but excavating or dredging docks must be 
expensive in any case, and scarcely remunerative, if build- 
ing upon a level keel is the only advantage gained. 

At Buffalo a bold shipbuilder has resorted to a means 
of broadside launching small vessels, which is certainly 
justified by the circumstances of the case so long as he 
1s successful; but the business seems a risky one. His 
regular building berths being occupied, he laid down a 
vessel parallel to and at a short distance from a dry dock 
in frequent use. When it comes to launching time, he 
fills the dry dock with water, opens its gates, and places 
a huge “splash board” on the side of the dock opposite 
to the ship. The latter slides down to the edge of the 
dock and falls into it. Of course a great splash ensues, 
but the splash board already referred to, being firmly 
secured and placed at a suitable angle, turns the displaced 
water quickly back into the dock. When things have 





quieted down, the vessel is towed out of the dcck and 
completed for service. It seems likely, however, that a 
vessel dropped in this fashion into a narrow dock would 
in most cases afterwards require the services of the dry 
dock in another way. Indeed, a photographic “ snap 
shot” of a tug vessel being launched in this sideway 
fashion off a quay showed that at the instant of the 
exposure of the plate the vessel’s deck was actually in a 
vertical position. It seems, however, that accidents in 
ordinary broadside launching are very rare. 

Of course it is not suggested that there is anything 
remarkable in the sideway mode of launching when cir- 
cumstances render other methods impracticable. We 
have the noteworthy instance of the Great Eastern 
thirty-six years ago, to say nothing of the common prac- 
tice of so launching vessels in the narrow river Cart at 
Paisley at the present day. The singular thing is that 
our American cousins should adopt the broadside method 
by preference, when a bow or stern launch could be so 
easily effected. 

Passing on to a consideration of some of the systems 
of work in American shipyards which differ from our own, 
— the most noticeable is the disuse of the scrive 

ard, and the substitution for it of separate pine moulds 
for the curves of the frames. The scrive board, now 
almost universally used in this country, seems to have 
originated on the Clyde, but was quickly adopted on the 
north-east coast of England. For very many years after 
it became a fixed practice in our northern shipbuilding 
ports to work from a scrive, the builders on the Thames 
and in the Royal dockyards persisted in the relatively 
expensive system of setting frames to fir moulds made 
from the curves on the mould loft floor. It is very 
probable that the same practice persists in some southern 
yards to the present day, although the experience of all 
who have tried the two plans goes to show that both 
greater speed and economy of cost attend the scrive 
board system. Certain it is that not one iron or steel 
shipbuilder on the Clyde, Tyne, Tees, or Wear, could be 
found willing to-day to revert to the old practice which 
grew with wood shipbuilding. 

In the United States, however, shipbuilding in iron and 
steel has not yet reached that stage of development. 
Everywhere wood moulds are made on the mould loft 
floor, and the frames are set thereto on the setting slabs. 
The shipbuilders are not in ignorance regarding the fact 
that scrive boards are used on this side of the water. 
Indeed that would be impossible, considering the great 
number of workmen who have gone there from British 
shipyards. The American shipbuilders say that if fir 
boards were as costly there as here, they too would use a 
scrive ; but so plentiful is lumber, and so cheap are pine 
boards, that they find it good enough for them to go on 
cutting their moulds with a band-saw, and simply econo- 
mising as much as possible by making the midship mould 
broad enough to receive the lines of a great length of the 
midship framing. It is quite true that the box-like cargo 
steamers built on the Great Lakes carry their midship 
section—or a close approximation thereto—for a con- 
siderable fraction of their length, and consequently the 
nuinber of moulcs is not in their case very great. But 
the same does not hold good with their fast passenger 
steamers, nor certainly with the class of vessel built by 
Cramp and others on the seaboard. Notwithstanding the 
cheapness of pine boards in the United States, there can 
be little doubt that much would be gained in cost and 
simplicity of work by their adopting the scrive board so 
long sts 4 by British shipbuilders. Time, at least, would 
be saved; and in America, if anywhere, time is money. 

There is not much sentiment with our pushing, “ hust- 
ling,” Transatlantic cousins; and hence, high finish 
counts for very little either in shipbuilding or anything 
else. It is true that Chicago just now presents much of 
the beautiful to the world’s gaze; but, be it remembered, 
that what is beautiful in the World’s Fair is not enduring 
—it is only “ staff.” The twenty-storied buildings in that 
city may be valuable—as they are certainly imposing— 
properties, but by no stretch of the imagination can 
they be styled beautiful. In building ships, the utili- 
tarian spirit grows more or less with ourselves. Clyde 
clippers are not ornamented as they once were with 
gilded carvings and mouldings. The North-East Coast 
does not so frequently turn out the beautiful or the 
highly finished in naval design, as it does the heavy 
dead-weight carrier and the profitable ship. But even 
on the Tyne, Tees, and Wear the plate edges of outer 
strakes of a steam collier’s plating below the water-line 
are always planed. Not so in America, where both 
inner and outer strakes are almost invariably put on 
rough from the shears. To meet the exigencies of 
caulking, the edges of outer strakes in such cases have a 
bevelled shear, but that is all. In steam machinery it is 
just the same—a minimum of bright work, plenty of 
paint—but, on the whole, no loss of efficiency thereby. 

The tendency with ourselves is perhaps in the same 
direction, although, in view of the growing multiplicity 
of mechanical appliances and the consequent cheapening 
of production, there seems no good reason why, with 
greater excellence of performance, there should not be 
allied a higher finish and a more polished appearance. 
This is so with pins, needles, pens, and the thousand-and- 
one trifles which machinery produces for our use. Then 
why not also with ships and engines ? 

But let it not be supposed that American shipbuilding 
is slovenly, or that efficiency is sacrificed when the com- 
mercial value of high finish is so small. The shipbuilder 
but produces what his customers ask for, and when they 
ask for planed edges in their specifications, and insist 
upon what pleases the eye as well as that which fills 
the pocket, he, we may be sure, will rise to the occasion. 

Iron and steel shipbuilding in America is, practically, 
still in its infancy, and its methods are doubtless in- 
fluenced in many details by those of wood shipbuilding. 
In this country we have scarcely yet succeeded in divest- 
ing ourselves of all the traditionary habits of thought and 
action which grew when we were still using oak, teak, 
and pine; and much in the modes of combining iron and 





steel in ships which now prevail would never have been 
dreamt of had we not once been wood shipbuilders, and 
that for a very long time. 

A shrewd and aay nae people like the Americans 
will not long allow themselves to be hampered by 
practices which have no other recommendation than use 
and wont. The evolution of steel shipbuilding will, upon 
the whole, doubtless proceed with them upon much the 
same lines as it has with ourselves; but of this we may 
rest assured, the growth will be neither slow nor un- 
certain. 








THE WATER SUPPLY OF LONDON. 
No, II, 

In our former article we discussed that part of the 
report of the Royal Commission on the Metropolitan 
Water Supply which had more especial reference to the 
river Thames. Our present remarks will deal almost 
exclusively with the water supply derived from the valley 
of the Lea, concerning which a large amount of evidence 
was laid before the Commission, some of it possessing 
features altogether peculiar, and differing from the par- 
ticulars affecting the Thames. The total area of the Lea 
basin is computed by Mr. Topley at 542 square miles. 
But the portion situated above Fielde’s Weir, comprising 
an area of 422 square miles, includes practically all the 
drainage which supplies the two Metropolitan Water 
Companies connected with the Lea Valley. These com- 
panies are the New River and the East London. The 
supply derived from the river Lea by the former 
company is regulated by the River Lea Water Act 
of 1855, under which a quantity of about 5,400,000 
gallons of water daily is reserved for the navigation, 
and as much as may be necessary in addition to keep 
up the head of water in each level of the river. The 
two companies are empowered, pari passu, to take 
all the remaining flow of the stream. The intake of 
the New River Company is situated upon the river Lea, 
between Hertford and Ware locks. At the intake is a 
gauge capable of passing 224 million gallons per day, and 
it is stated to be the practice of the company to limit 
their draught from the Lea to this quantity. But the 
East London Company abstract a daily average of about 
33 million gallons, and in dry seasons take the whole flow 
of the river, except so much as is required for navigation, 
ard for the New River Company. In practice the 
Conservators do not take their statutory quantity, but 
usually pass down for navigation purposes not more 
than 2} million gallons, and sometimes less than two 
millions. The navigation of the river does not extend 
above Hertford. The intakes of the East London 
Company upon the river Lea are at Enfield Lock and 
Ponder’s End. In addition to the supply thus obtained, 
the East London Company are entitled to take 10 
million gallons per day from the Thames, the intake 
for this purpose being in the reach above Sunbury Lock. 
The company also derive a supply from the gravel beds at 
Hanworth. ‘Taking certain statistics for 1891, we find 
the New River and East London Companies giving a 
supply of water to a population of 2,317,760, the two 
companies sharing the total so equally between them 
that the difference in the number of persons is less than 
800. But the largest supply is given by the East London 
Company, exceeding 393 million gallons per day, the New 
River Company giving something more than 324 million 
gallons. These figures show the corrected quantities, as as- 
certained by the Assistant-Commissioner, Mr. R. E. Middle- 
ton, M. Inst. C.E., after allowing for the unavoidable want 
of perfect tightness in the pump valves, and the failure of 
the engines to maintain a uniform length of stroke. 

The pumping works of the East London Company for 
their Thames supply are situated at Hanworth, about 
two miles from the river. It was found in the course of 
constructing these works that the gravel beds already 
alluded to, and which overlie the London clay at that 
spot, were saturated with water. The company con- 
sequently determined to pump therefrom in aid of their 
supply, and in 1891 they derived an average of about 
1,200,000 gallons per day from this source. The water is 
at present good, but the Commissioners consider that its 
continuance as a legitimate source of supply must be 
dependent upon the district not being opened out for 
building purposes. Of course, the place is far away from 
the Lea Valley, being 18 miles in a direct line westward 
of Blackwall. In the Lea Valley itself we have the 
Chadwell spring, rising in the parish of Amwell, near 
Hertford, and appertaining to the New River Company. 
This is the only perfectly natural spring which at the 
present time is used by any of the Metropolitan 
companies. It has a maximum flow of about four 
million gallons per day, and a minimum of rather 
less than half a million. Whatever the spring may 
yield, the company take it all. So much as the New 
River Company need beyond the 22} million gallons 
taken from the Lea, and the amount derived from the 
Chadwell spring, is pumped from wells, a source which 
yielded a daily average of about 84 million gallons in 
1891. The East London Company has recently resorted 
to wells, with considerable lengths of headings, in the 
chalk of the Lea Valley, in order to enlarge its supply. 
These wells were not in full operation in 1891, and the 
daily average was less than two million gallons. In 
addition to the storage reservoirs suggested to be made 
in the Thames Valley, to which we referred at some 
length in our previous article, a project for similar 
constructions in the valley of the Lea has been brought 
forward by Mr. Bryan, the engineer of the East London 
Company. These reservoirs would be located just above 
the company’s existing reservoirs at Walthamstow, and 
would extend up the valley for a distance exceeding four 
miles. The storage which the company possesses at the 

resent time is equal to 740 million gallons. This would 

e increased to 1200 million gallons by raising the banks 
of the Racecourse reservoir, and constructing two new 
reservoirs on land already purchased by the company. 
In addition to these projected extensions, Mr. Bryan 
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stated before the Commission that four reservoirs 
might be made, containing together 7130 million 
gallons. These reservoirs would be constructed in 
the same manner as those of the Staines scheme already 
described. By means of this combined scheme Mr. 
Bryan estimates that 60 million gallons per day may be 
obtained from the river by his company, without injury 
to the stream or interference with the navigation. The 
maximum take hitherto has been about 37 million 
gallons in a day. With the 22} million gallons con- 
stantly abstracted by the New River Company at Hert- 
ford, this would bring up the quantity taken from the Lea 
to 82} million gallons perday. But the estimate to which 
the East London Company formally committed them- 
selves was of a more moderate character, and the Com- 
missioners looked upon Mr. Bryan’s scheme rather as 
showing what could be done, and not as intimating the 
serious intention of the company to carry out such 
extensive works. Mr. Bryan, it was remarked, did not 
withdraw the original estimate, which set out the 
company’s views on this point, and which provided for 
an average of 66 million gallons per day, including 
10 million gallons from the Thames, two million gallons 
from the gravel beds at Hanworth, 30 millions from the 
Lea and storage reservoirs, 11 millions from existing 
wells, and 13 millions from further wells, some of which 
were in progress. But it has to be observed, as men- 
tioned by the Commissioners, that to this estimate the 
company appended a note, in which they said:—‘* The 
above quantities may be largely increased by the storage 
of river water that now runs to waste, as there are many 
sites in the Lea Valley well adapted for the construction 
of large storage reservoirs.” 

Mr. Francis, the engineer of the New River Company, 
stated in his evidence before the Commission that of the 
present average daily supply furnished by that company, 
two million gallons were taken from the Chadwell spring, 
in addition to the 8} million gallons pumped from the 
several wells sunk in the chalk. He estimated that from 
the wells 23} million gallons more could be obtained, bring- 
ing the daily yield from the chalk up to 34 million gallons, 
including the Chadwell spring. As the East London 
Company consider that from existing wells, from others 
in course of construction, and from yet others that are 
contemplated, they will get 24 million gallons per day, it 
will be seen that the two companies ‘‘ assume ”—as the 
Commissioners say—that they can ultimately obtain from 
the chalk 58 million gallons per day. In comparison 
with this figure it is shown that the quantity actually 
obtained in 1891 was 10} million gallons by the New 
River Company, and about 1# by the East London, 
making together 12} million gallons, or about 21} 
per cent. of the ultimate quantity assumed. Mr. 
Hawksley gave evidence on the subject, estimating the 
total quantity of underground water procurable in the 
Lea Valley at 47 million gallons per day. The Commis- 
sioners sum up the evidence of the New River and East 
London witnesses very clearly, when they say the 
general idea entertained by these parties was, that a 
great volume of water constantly travelled slowly under- 
ground from the Colne and Lea watersheds on the 
north and north-west of the companies’ wells, proceeding 
in a south-easterly direction to the natural outlet in the 
Thames, and that from this underground stream the 
companies were drawing a mere fractional quantity, 
which had no effect whatever upon the streams at the 
surface. The Commissioners speak on.this subject, say- 
ing that after full consideration of the evidence laid 
before them, including the report prepared for them by 
Mr. Middleton, they do not feel justified in believing that 
the pumping by the New River and East London com- 
panies has produced as yet a permanent and appreciable 
depression of the water levels in Hertfordshire, and the 
upper part of the Lea Valley, although such pumping 
may temporarily affect to some extent the height of 
water in wells in the immediate neighbourhood of the 
companies’ works. But the Commissioners are not pre- 
pared to say that these two companies can continue to 
increase the quantity pumped from the chalk with equal 
immunity until it has reached five times the present 
“take.” The Commissioners believe, notwithstanding 
the evidence of Sir John Evans to the contrary, that 
water is constantly passing in considerable volume from 
the north and north-west to the south-east under the 
pumping stations in the Lea Valley, ultimately finding 
its way into the bed of the Thames some distance below 
London. There is, however, an absence of all evidence 
as to the quantity of water so discharged, and at this the 
Commissioners are not surprised, seeing that it is na- 
turally impossible to apply any measurement. If this 
leakage could be entirely stopped, the companies might 
pump its whole amount, less the quantity required in 
the tract of country intervening between their wells and 
the river. 

In estimating the quantity of underground water 
obtainable in the Lea Valley by pumping, the Com- 
missioners arrive at the conclusion that 56 million 
gallons per day is the full quantity which can be abstracted 
by the two London companies and others, without 
prejudicially interfering with the surface and underground 
water supplies higher up the valley on the average of 
three dry years. But this seems to be a kind of theo- 
retical maximum, for after taking some modifying circum- 
stances into account, the Commissioners say that in the 
driest of the three years, especially if it came last in the 
series, 56 million gallons per day would not be obtain- 
able, probably not more than 47; but a belief is expressed 
“that the companies, after providing reasonably for all 
below them, might, under the worst conditions, reckon 
on obtaining 40 million gallons per day.” Providing for 
the driest times is an obvious necessity, and hence the 
Commissioners cannot agree with the companies’ 
witnesses, who reckon that an aggregate quantity of 
58 million gallons per day may at all times be pumped 
from their underground sources. 

A decision favourable to the prospects of the two 
companies is found in the rejection by the Commissioners 





of what is called the “ cistern theory,” in respect to the 
pressure and movement of water in the chalk, and the 
acceptance of the “ river theory.” The former implies a 
limit which the latter does not. With respect to the 
supply taken direct from the Lea, the East London 
Company have at times drawn 37 million gallons per 
day, but they make a statement in which they claim to 
take only 80. Adding this to the 22} million gallons 
taken from the river above Ware by the New River 
Company, we get a total of 52}. This abstraction the 
Commissioners consider to be too great with the storage 
now in existence, but if other reservoirs were constructed, 
adequately increasing the storage on well recognised 
lines, the conclusion is that “the taking of 52} million 
gallons per day maybe continued.” It is specified that the 
taking of the water should be under regulations similar in 
character to those suggested for the Thames, that is to 
say, the first flush of floods to be rejected, and in dry 
weather no water to be abstracted when the flow has run 
down to a quantity hereafter to be determined. In this 
way the Commissioners admit into their calculations for 
1931, a supply of 524 million gallons per day from the 
river Lea, and 40 million gallons from wells in the Lea 
Valley. Adding to this 27} million gallons from wells in 
the Kent Company’s district, and 800 million gallons 
from the river Thames, the Commissioners arrive at 
the total of 420 million gallons per day, sufficient at 
35 gallons per head per day for a population of 12 
muillions. 

There remains for consideration certain facts connected 
with the Kent supply, as also the quality of the water 
obtainable from the Thames and Lea watersheds. These 
points will be discussed in our next article, which will 
conclude the series. 








LIGHTING TIDAL CHANNELS. 


At the recent International Maritime Congress, in the 
section devoted to lighthouses, attention was directed to the 
use of leading lights for marking the course of vessels through 
tidal channels in estuaries during the dark. It was pointed 
out that many small harbours and fishing ports could be 
made more useful than they are if they could be lighted at a 
small cost; and that the increase in steam coasters and 
fishing trawlers rendered this almost a necessity. In the 
articles on “ The Buoying and Lighting of Tidal Rivers,” 
which appeared in THE ENGINEER Of last year,* some illustra- 
tions were given of leading lights for rivers, and of floating 
lights in estuaries. The accompanying illustrations, Figs. 
2 and 3, show the tower and lighthouse for two leading lights 
which have recently been erected for directing steamers and 
trawlers through a channel in an open estuary on the Kast 
Coast. As the fishing and continental trades increased at 
Boston and Lynn, it became necessary to provide for the 
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navigation of the channels in dark tides. This has been 
done at the former port by leading lights and oil lamps, and 
in the latter by gas buoys placed along the channel. Vessels 
making for Boston used formerly always to cross the bar off 
Skegness, and proceed up Boston Deeps. This channel is not 
navigable at night, and could not be lighted except at a very 
considerable expense. A channel has, therefore, been buoyed 
out leading from the upper end of Lynn Well into Boston 
Deeps—see Fig. 1—and was at first made navigable at night 
by lights temporarily placed on fishing smacks moored in the 
channel. By the aid of the Lynn Well floating light, the 
lights in the new channel, those at the upper end of the 
Deeps and up the river—whkich were described and illustrated 
in THE ENGINEER of April 29th, 1892—the navigation in the 
dark to the dock was made possible at a very small outlay. 
Subsequently it was found practicable to improve the naviga- 
tion of Freeman’s Channel by placing two lights on 
Benington Main—see Fig. 1—which lead directly through 
the channe]. These lights are fixed in huts on the top of 
two wooden towers placed 500 yards apart. The back tower 
is 50ft. high from the sands to the focal plane of the light, 
and the front tower 35ft. They are constructed of creosoted 
fir bolted together. On the top is a platform 9ft. square, on 
which is placed the hut containing the lantern. The hut is 
4ft. square, and has a plate glass window through which the 
light shows, and is entered by a trap in the floor. A wooden 
step-ladder is provided to give access from the ground. The 
light is supplied by an ordinary oil lamp, having Hinck’s 
patent duplex burner, of 25-candle power, fixed on an iron 
pedestal, which also carries the lenses. These were specially 
designed and constructed for the purpose by Messrs. Chance 
and Co., of Birmingham. They are sixth-order holophote 
lenses, containing five central elements each, fixed in a gun- 
metal frame 13in. diameter, and having a focus length of 


=  Buoying and Lighting Tidal Rivers,” by W. H. Wheeler, M.I.C.E., 
April 8th and April 29th, 1892. 
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Gin. The lenses have a range in azimuth of 12 deg., and are 
distinctly visible on the clifis at Hunstanton, twelve miles 
away, and consequently are easily picked up by vessels 
coming up Lynn Well, the distance from the lights to the 
point where t!ey come in line being six miles. The framing 
of the tower is shown in the illustration, Fig. 2, and the 
lamp and pedestal in Fig. 3. The lights have now been 
in use for several months, and give entire satisfaction 
The nee are lighted and Bisel by a fisherman living 
on the shore, who attends to them at low water, and js 
paid seventeen shillings a week for his services, [To 
avoid two journeys from the shore, the lamps are filled 
with sufficient oil to last twenty-four hours, and are left 
burning during daylight, as the cost of the oil thus wasted 
is less than the wages would be if the attendant had to make 
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two journeys. Crystal oil is used, the quantity consumed 
being about one quart each a day. The cost of the two 
towers, including erection and concrete base, was £210. The 
lenses cost £25 each. The annual cost of maintenance for 
the two lights, including attendance, oil, &c., is about £50. 
The light towers and lights were designed and carried out by 
Mr. Herbert Wheeler, Assoc. M.1.C.E., for the Boston Har- 
bour Commissioners. 

Before lighting the channels leading up to Boston Dock 
by the present system of leading lights and oil lamps, the 
question of using gas buoys was considered. For lighting 
the one channel referred to above three gas buoys would 
have been required, costing, with moorings and laying at 
£400 each, £1200; in addition to which would have been the 
costs of the apparatus and vessel for making and conveying 
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the gas to the lamps, say £1000. In addition to the less cost, 
leading lights being fixed high above the water have an 
advantage over gas lamps, as they are not so frequently 
obscured by mist and drift in rough weather. 

For lighting the channel up to Lynn six gas buoys and one 
gas beacon have been used, the length of channel lighted 
being eight miles. The cost of these, with the gasworks, 
transports, &c., was about £4400; in addition to which a 
steam launch is required to convey the transports with a 
supply of compressed gas to the lamps. The annual cost of 
maintenance of these lamps is estimated at £434, including 
an allowance for renewals, but not interest or repayment of 
capital. The capital cost is therefore £632 for each light, 
and the annual cost £62 each. Lynn channel is now well 
lighted, and steamers can navigate to and from Lynn Dock 
in the dark. 
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CHICAGO EXHIBITION.—_KRUPP’S GUNS AND MOUNTINGS 
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HEAVY GUNS AND MOUNTINGS AT 
THE CHICAGO EXHIBITION, 

(From our Special Commissioner.) 

] nave recently obtained excellent photographs from 
Krupp of nearly all the guns and mountings of his 
remarkable exhibit at Chicago. I have already noticed 
the various designs in the review of the war matériel— 
September 29th last. I propose, however, to reproduce 
four of these photographs, adding a few words in explana- 


KRUPL"S 


Fig. 2—KRUPP'S 28-CENTIMETRE BREECH-LOADER ON COAST CENTRE PIVOT CARRIAGE 


tages compared with the coast ranges which are found in | experiments at fairly long range. Those who have tried 
England, and countries where long stretches of flat land | to keep their hands warm in a cutting east wind, while 
are not obtainable. As early as 1879, for example, Krupp | waiting half an hour for a barge to get out of the way at 
had a system of telephone communication between the | Shoeburyness, which was a common experience on the 
battery and the range parties, and other arrangements of | old range, would appreciate the luxury of a long stretch 
a permanent character which are luxuries unobtainable at | of flat dry sand, with a beautiful screen of firs on each 
Shoeburyness. On the other hand, for heavy plant con- | side, with no liabilty to interruption, and every kind of 
nected with armour trials, a coast position with a good | facility for constant communication between the firing 
landing-stage offers the advantages of cheap transport; point and the target. 
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tion. Two of these are givenherewith. Fig. 1 shows the 
piece which I spoke of as the most powerful gun extant. 
It is shown on its carriage on the shooting ground at 
Meppen with the cranes employed for mounting and 
dismounting guns in the battery. The piece is pointing 
up the range. This shooting ground consists of a long, 
flat, strip of sand cleared through a pine forest. It may 
be said to be characteristic of Germany, for its counter- 
part is found in Tangerhiitte, where Gruson’s Magdeburg 
trials took place in the autumn of 1890. This ground, 
I presume, now also belongs to Krupp. In both cases 
the range extends for several miles, at Meppen 10} miles, 
or ty special arrangement 15 miles. 

The surroundings of such a situation offer many advan- 


Fig. 1i—KRUPP’S 42-CENTIMETRE BRceECH-LOADING GUN ON COAST FRUN?D FIVCT CARRIAGE 


) 
and this, with the consideration of the high value of land,; To return to the gun itself. The 44 cm. (16°54in.) gun 
has caused most experimental shooting grounds to be | shown in Fig. 1 is 45-93ft. long, the length of bore being 
located on the sea shore. Of these Muggiano near Spezia, | 41°66ft., and its weight 120°46 tons. It was made in 1886. 
and Indian Head near Washington, closely resemble one | The English gun we naturally compare with it is our 
another. In each case the firing is conducted from the | Elswick 110}-ton gun, whose length is 43°67ft., and 
side of the sea. In the case of Spezia, the guns have | length of bore 40-06ft. The calibre is 16°25in. It will 
been mounted on rafts ; at Indian Head, on the shore. In | be seen that the German gun is 10 tons heavier, its total 
both cases the targets are fixed in a hollow against high | length is 2°26ft. greater, and its length of bore 1°60ft. 
banks, which catch projectiles and splinters. At Ochta, | greater than the English piece. I spoke of the German 
though the position is not quite on the shore like Shoebury- | gun as the most powerful extant. This may be ques- 
ness, the flat, muddy waste land has a strong family likeness | tioned, but I think the claim can be made good. The 
to our Essex marsh ground. With unlimited means of | muzzle energy of the Elswick gun was estimated in early 
transport and mechanical appliances, Meppen or Tanger- | tables as 61,190 foot-tons, but the highest result we 
hiitte is undoubtedly to be preferred, especially for ' have ever heard of being actually obtained is 57,630 foot- 
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tons. The Krupp gun with which I am dealing has a 
total energy of'60,003 foot-tons. Itmay be seen that the 
energy per ton of gun in the case of the Elswick gun is 
about 520 foot-tons, while that of Krupp is 498 foot-tons, 
but the Elswick gun is under an exceptional strain, and 
one that could not well be habitually endured, its energy 
in the service tables being 54,390 foot-tons. The Krupp 
gun, on the other hand, is a single specimen ; and it has 
tired only sixteen rounds. 

The gun is on a front pivot carriage, which consists of 
the upper carriage and the frame and pivot arrangement. 
The upper carriage rests on the inclined track of the 
trame or platform. The latter rests on four rollers. The 
platform is pivoted in front. Elevation is effected by 
toothed wheel gearing, and training by a pitch chain 
operated on by wheel gear. The top carriage is run out 
by a chain windlass fixed on the frame. The recoil is 
regulated by hydraulic brakes fixed in the platform, the 
pistons being attached to the carriage. The shot is lifted 
by means of a crane, and loading is performed by a ram, 
draw ropes, and windlasses. The carriage weighs 66°92 
tons, and the platform the same. The maximum recoil 
Pg maximum elevation 10} deg., and depression 

eg. 

It is a little difficult to say what the future of this 
magnificent gun will be. I imagine<thatjit may very 
likely be only used for experiment by Krupp. There 
was a popular impression that Krupp meant to make it 
a present to the town of Chicago; but, so far as I could 
learn, Krupp himself knew nothing of this plan, and I 
could scarcely conceive of a more unsuitable home for it. 
The great Chicago College refracting telescope, which at 
present has no object glass, hardly presents the com- 
bination of grand design without possibility of use more 
completely than would Krupp’s great gun in a locality 
where no enemy worthy of its steel could under any 
conceivable circumstances present itself. 

The second piece, depicted in Fig. 2, is a long 28 cm. 
(1lin.) gun, 40 calibres in length—barrel 36-75ft., bore 
34ft.—mounted on a coast carriage, designed to give 
45 deg. of elevation, the brakes acting in a direction 
parallel to the axis, to minimise strains. The mounting 
consists of upper carriage, slide, platform, and turntable, 
together with armour, shield, and base plate. 

The gun is carried by its trunnions in the upper 
carriage. The latter moves on the slide, and is furnished 
on its under side with projections for engaging with the 
pistons of the brake cylinders, which are fixed beneath 
the sides of the slide. The piston of a hydraulic cylinder 
in front raises the slide with upper carriage, and gives 
elevation. The platform and turntable are connected, 
and are supported on a ring of balls, which forms the 
upper part of the base plate, and carries a claw rail. 
An ammunition lift and hydraulic ramrod are fixed on 
the rear end of the frame. For loading the breech of the 
gun is brought in front of the raised lift, so that the ram- 
rod may push home the projectile and charge. The gun 
captain stands on the turntable from which the breech 
mechanism is worked, and the hydraulic actuating 
mechanism of the piece also. The flat dome-shaped 
shield covering the carriage and loading gear projects 
only to a slight extent above the rampart. 








THE FOUNDERING OF THE VICTORIA. 


Tue following official Minute of the Board of Admiralty 
on the loss of H.M.S. Victoria has been published :— 


1, The Lords Commissioners of the Admiralty have had under 
consideration the proceedings of the Court-martial ordered to 
assemble at Malta, under the presidency of Admiral Sir Michael 
Culme Seymour, Commander-in-Chief, to inquire into all the cir- 
cumstances attending the loss of H.M.S. Victoria, which was 
brought about by collision with H.M.S. Camperdown on the 22nd 
June last, and, having carefully weighed the evidence adduced, 
they concur in the finding of the Court. 

2. The opinion expressed by the Court as to the order and 
discipline maintained on board the Victoria up to the moment of 
her sinking, is fully shared by their Lordships. It was in the 
highest degree honourable to all concerned, and will ever remain 
a noble example to the service. 

3. Their Lordships concur in the feeling expressed by the Court 
that it is much to be regretted that Rear-Admiral A. H. Markham 
did not carry out his first intention of semaphoring to the Com- 
mander-in-Chief his doubt as to the signal; but they deem it 
necessary te point out that the Rear-Admiral’s belief that the 
Commander-in-Chief would circle round him was not justified by 
the proper interpretation of the signal. 

The evidence shows that it was owing to this misconception that 
the precaution, which mistrust of the order given by the 
Commander-in-Chief should have prompted, were not at once taken 
by the Rear-Admiral, and that he did not order Captain Johnstone 
to reverse the starboard screw, and to close the water-tight doors, 
— after the ships had turned eight points inwards, and were 
end on. 

4. The Rear-Admiral has taken all responsibility upon himself 
for the conduct of the Camperdown on this occasion, but their 
Lordships are unable to accept this as entirely relieving Captain 
Johnstone of the distinct and separate responsibility which devolved 
upon him as captain of that ship. 

». Captain Johnstone had the same mistrust of the signal as 

Rear-Admiral Markham, and shared his belief that the Com- 
mander-in-Chief intended to circle round the Second Division. 
_ To this may be attributed the fact that he did not make 
immediate preparations for the avoidance of collision and the 
safety of his own ship, by either ordering the starboard screw to 
be reversed, or suggesting this course to the Rear-Admiral, and 
by directing water-tight doors to be closed immediately the signal 
was hauled down. 

6. But it appears that when the Rear-Admiral ordered al! pre- 
parations to be made for a collision, Captain Johnstone did not 
even order extreme helm to be used, as was done from the first 
in the Victoria, nor did he carry out the orders which he had 
received with due rapidity and efficiency. 

7. While their Lordships do not consider Captain Johnstone to 
blame for the mistake in not going full speed astern, when the 
order to reverse the engines was given, they feel bound to express 
their regret that he did not manifest the promptitude and decision 
which the occasion demanded for the security of the ship under 
his command, and to diminish the risk of collision. 

Admiralty, 28th October, 1893. 

The Board of the Admiralty have issued a separate 
Minute on the question of closing the water-tight doors, 
and on the construction and stability of the ship. It is 
as follows :— 

1, The Lords Commissioners of the Admiralty in their Minute, 





dated 28th October, 1893, on the finding of the Court-martial 
which inquired into the loss of her Majesty's ship Victoria, have 
stated that the question of closing the water-tight doors of the 
Victoria and the construction and stability of that ship would be 
dealt with separately ; this Minute is, therefore, promulgated. 

The tinding of the Court-martial concluded with the following 
words :—‘* The Court has placed in the Minutes all evidence 
obtainable with regard to the closing or otherwise of the water- 
tight dvors of her Majesty's ship Victoria, but it does not fee 
itself called upon, nor does it feel itself competent, to express an 
opinion as to the causes of the capsizing of the Victoria.” — 

Consequently, on receiving the minutes of evidence, their Lord- 
ships instructed the Director of Naval Construction to make a 
thorough examination and analysis of those parts of the evidence 
which throw light on these points. The report which he accord- 
ingly prepared—dated the 15th September and published here- 
with—has been carefully considered by their Lordships, with the 
evidence on which it is based. They find that this evidence is 
ample, notwithstanding the fact that many officers and men who 
would have been valuable witnesses were unhappily lost in the 
disaster. 

2. Their Lordships have thus been able to complete a full 
investigation into the causes of the sinking of the Victoria, and to 
arrive at the definite conclusions hereinafter set forth. 

3. The evidence establishes the following facts : 

(a) That after the collision the fore part of the Victoria gradually 
sank, and the ship simultaneously heeled to starboard, and that 
after this had been going on a short time, a lurch occurred which 
resulted in the capsizing of the ship. 

(>) That up to a very short time—about one minute-—before the 
collision took place, a large number of water-tight doors, hatches, 
and ports were open, and that, owing to the inrush of water, many 
of these, situated in the forward part of the sbip, could not after- 
wards be closed. Mauy compartments must, therefore, have been 
floeded in addition to those which were actually breached by the 
collision. 

() That the sea rushing into these compartments gradually 
depressed the bow of the ship from its normal position—about 
10ft. above water—to 13ft. below water, or a total depression of 
about 23ft., while the stern rose about 6ft. to 7ft. Thus the 
forward half of the vessel was almost completely submerged. 
This extreme change of trim produced a great diminution of her 
stability. 

(d) During the same time, the heel to starboard—the wounded 
side—very slowly increased, until a transverse inclination of 18 deg. 
to 20 deg. was attained before the lurgh began. 

1, This comparatively slow but continuous change of position 
can only have been caused by the gradual flooding of compart 
ments adjacent tv, or in communication with, the compartments 
breached by the collision. 

There are many compartments forward respecting which the 
evidence does not clearly show whether or not they were closed 
before the collision. But if only those which the testimony of 
witnesses shows to have been certainly tlooded are taken into 
account, the result iz a loss of buoyancy sufficient to produce the 
change of trim and angle of heel observed before the lurch began. 

5, The great weight of water thus gradually admitted into the 
forward part of the ship might eventually have caused the ship to 
founder by the head. The reason why she capsized before 
foundering has now to be explained. 

6. The armour door on the starboard side at the forward end of 
the battery, the 6in. gun ports of that battery, and the turret 
ports were open at the time of the collision, and were not sub- 
sequently closed, Observers on other ships noted that the water 
had reached such a beight as to permit its entry through the open 
turret ports and armour door ; also that the ports at the forward 
end of the battery on the starboard side were awash at the moment 
when the lurch commenced. 

7. The consequent inrush of water into the battery, accompanied 
by the descent of large quantities of water from the upper deck 
within the battery through open hatchways into the lower portions 
of the ship, and the intlow of water through the turret ports, 
necessarily had the effect of suddenly destroying the ship's 
stability, already very serious! reduced by the submergence of the 
bow, and of making her capsize. 

8. The capsizing of the Victoria under the special circumstances 
above described does not suggest any insutticiency of stability in 
the design of that vesxel. The provision made was ample for all 
requirements, When fully laden and in seagoing trim the meta- 
centric height was 5ft., stability reached its maximum at an angle 
of 344 deg. to the vertical, and the range of stability was 67) deg. 

9% The question remains, what would probably have happened if 
all doors, hatches, Xc., had been closed in the Victoria before the 
collision took place’ Investigation shows that while the loss of 
buoyancy must in that case have been considerable, yet, making 
all due allowance for probable damage, the ship would have 
remained afloat, and under control, and able to make port under 
her own steam, Her bow would have been depressed about to the 
water level ; her heel to starboard would have been about one-half 
of that observed before the lurch began; her battery ports would 
have been several feet above water, and she would have retained 
ample stability. 

10. The detailed evidence establishes the fact that water-tight 
doors, hatches, &c., in the Victoria were in good order. It con- 
tains nothing which suggests a doubt of the efficiency of the 
system of water-tight subdivision existing in the Victoria. At 
the parts affected by the collision the subdivision was minute, 
but doors were left open. According to the established practice 
of the Admiralty, in all classes of ships the number of water-tight 
doors is made as small as possible consistently with the essential 
conditions for working and tighting the ship. 

11. The evidence clearly shows that the existence of longi- 
tudinal water-tight bulkheads in the Victoria was not the cause 
of her capsizing. There were only a few minor longitudinal par- 
titions in the fore part of the ship. Many of these were inopera- 
tive because of damage or open doors. 

12. It also proves that the loss of the ship was not due to injuries 
sustained above the protective deck. Those injuries produced a 
loss of buoyancy forward, which was unimportant compared with 
that resulting from the flooding of compartments below the pro- 
tective deck. 

13. The fact that the Victoria was not armour-belted to the bow 
had no influence upon the final result of the collision. No armour- 
belt could have prevented the ripping open of the bottom below 
water by the ram bow of the Camperdown, and the flooding of 
the compartments to which watercould find access through the breach, 

14. In conclusion, their Lordships are of opinion that the general 
structural arrangements of the Victoria—similar in many respects 
to those of other ships in her Majesty’s Navy—with the arrange- 
ments of water-tight doors, armoured belt, and protective deck, 
did not by any fault of principle contribute to the loss of the ship, 
but that, on the contrary, had the water-tight doors, hatches, and 
ports been closed, the ship would have been saved, notwithstand- 
ing the crushing blow which she received from the Camperdown. 
15. The duty remains of taking every possible step to prevent 
the recurrence, under similar circumstances, of the conditions 
which, after the collision, resulted in the loss of the ship. Regu- 
lations will, therefore, be issued to the Fleet which, while 
maintaining the responsibility and discretionary powers of com- 
manding officers, will insure that, under special circumstances, 
and particularly when there is risk of collision, doors, hatches, &c , 
shall be kept closed, as far as possible, and men stationed at any 
that are necessarily left open. These regulations will also direct 
that, under certain conditions arising out of collision, or under- 
water attack, the gun-ports and other openings in the upper 
structure shall be closed before water can enter and endanger the 
stability of the We 3 
Admiralty, October 30th, 1803. 





Appended to the Minutes is a lengthy report by Mr. 


———————— 
W. H. White, Assistant Controller and Director of N 
Construction, based upon the minutes of the proceedings 
of the Court-martial. In this report Mr. White enter. 
minutely into structural and stability questions, Slee. 
ming up the results of the careful inquiry which 9 
been made into the evidence given before the Court. 
martial, Mr. White says the following broad conclusions 
are reached :— 

1, That the interval of time which elapsed between the insty 
when orders were given to close water-tight doors and hatchw oy 
and the instant of actual collision—viz., about one minute 
necessarily inadequate for the complete fulfilment of tl 
tion, more especially in compartments forward below the 
deck, and near to the place of collision. 

2. That, although every endeavour was made to close the wate 
tight doors subsequently to the collision, the doors and hatchw om 
which are proved to have remained open permitted water 
into compartments adjacent to those breached; and conse. 
greatly increased the loss of buoyancy, the depression of th 
and the diminution of transverse stability. 

3. That, so far as can be judged, had all doors, hatchway 
&c., been closed prior to the collision, the Victoria would haya 
continued to retain ample buoyancy and stability, and would tot 
have ceased to be under control. 

1, That, under the actual circumstances of the collision and 
with the doors remaining open which have been enumerated 
above, it was inevitable that the vessel should have attained the 
position described by the various witnesses as reached before the 
lurch began ; with her bow buried about 13ft. below water and 
with a heel to starboard of about 15 to 20 deg. 

5 That, even when so seriously injured and brought to such a 
critical condition, had the ports in the turrets and upper-deck 
battery been closed, the armour door secured, and water excluded 
from turret and battery, the Victoria would not have capsized, It 
is possible that she may have eventually foundered in consequence 
of the gradual passage of water into compartments, respecting 
which the evidence leaves us in doubt. ‘ 

6. That, under the serious circumstances of this collision, or of 
any similar accident which may occur, the safety of a ship and her 
continued flotation demand that provision should be made for 
closing gun-ports and openings in upper works, through which 
water may pass into the interior of the ship, if the flooding of 
compartments produces great change of trim or serious heeling. 

If such precautions are not taken, the virtual height of freeboard 
is reduced to the height of the sills of ports or doors ; and the 
presence of the superstructure, when water is not excluded from 
them, does not assist either buoyancy or stability to a sensible 
extent. 


With the details of Mr. White's important report we 
shall deal in another impression. 
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LUDLOW SEWERAGE,—The Corporation of Ludlow lately adver. 
tised for schemes of sewage disposal of the borough, and an 
adjoining district that it is proposed to include within the limits 
of the borough area, Three premiums were offered for the best 
schemes. Eighteen schemes were submitted, and the corporation 
unanimously resolved to award the premiums to the following 
competitors:—First premium to Messrs. Pollard and Tingle, 7, 
Great Queen-street, Westminster; second premium to Mr. Henry 
Bancroft, of Kay’s-chambers, Manchester; third premium to 
Mr. H. B. Nicholls, Grosvenor-chambers, Birmingham. The 
corporation have further decided to appoint Messrs. Pollard and 
Tingle, engineers, to carry out the works, and intend to apply for 
a provisional order to acquire the land recommended to be taken 
in the event of not being able to agree with the owner for the 
purchase thereof. 


BARLEY GROWING, CLEANING, AND SEPARATION,—At the great 
Brewers’ Exhibition held in London last week Shropsbire barley 
won much honour. Competing against twenty-five other counties 
of England and Wales, Shropshire corn has carried off the chief 
prizes, and again shown the superior merits of British barley. The 
greatest number of entries came from Salop, and of these two 
samples were most distinguished. Messrs. William Jones and Son 
received the champion prize against the whole world, competing 
against some superb samples from Saale, Bohemia, California, 
Coili, Azof, Smyrna, Hungary, Moravia, and other celebrated 
barley-growing countries, and was entitled to a prize of £10 -or 
plate value £10—given by Messrs. Dale and Reynolds, to £10 given 
by Messrs, Carter and Company, High Holborn, London, for the 
Goldthorpe seed used, and to £10 given by Robert Boby, of Bury 
St. Edmunds, by whose screens and new half corn separator it was 
dressed. ‘The judges were Messrs. H. Stopes, chairman, Clare 
Sewell Read, Norfolk; IT, Earp, Newark; J. Brutton, Yeovil; JJ. 


Flinn, Bishops Stortford; H. Mackeson, Hythe; W. J. Seals, 
Newark; and T, Franklin, Hitchin. 
THE YORKSHIRE COLLEGE ENGINEERING Society,— The first 


ordinary meeting of this session was held on Monday niyht last, 
when Professor Hele-Shaw gave an address on ‘‘ The Methods of 
Graphical Calculation,” The lecturer showed that the chief uses 
of graphical workings were:—Firstly, the interpolation of unknown 
values from known values of a like kind ; and secondly, the graphic 
representation of the rate of changes of two variable quantities. 
The elaboration of these two statements form the groundwork for 
the theory and application of all graphical methods, It was also 
pointed out that the limit of usefulness of graphical work was 
reached in dealing with two variable quantities of unlike kind, aud 
that if it was required to depict graphically the rate of change 
between three variables of unlike kind, it would be necessary to 
have not only area enclosed by the diagram, but volume, ‘This 
was clearly shown by a plaster cast, which served to illustrate the 
uselessness of attempting to deal adequately with three variables 
of unlike kind by graphical methods upon plane surfaces. I’ro 
fessor Goodman occupied the chair, and a discussion took place in 
which Messrs. McLaren, Wilson-Hartnell, Drake, Watson, Clark- 
Jetferson, Popplewell, and others took part. 


LIVERPOOL ENGINEERING Soctety.—At the first meeting of the 
session, on the 25th ult., an inaugural address was delivered by 
the newly elected President, Mr. H. Percy Boulnois, M. Inst. U.E., 
city engineer of Liverpool. Mr. Boulnois chose the subject of 
municipal engineering for the purposes of his address, He pointed 
out that this branch of the profession did not exist sixty years ayu, 
and that the Corporation of Liverpool in the year 1846 had first 
legalised the position of the borough engineer, which was followed 
7 the Legislature of the country in the Public Health Act, 1848. 

e then proceeded to point out the early struggles of the 
municipal surveyor, when he suffered from what he—the President 
—styled ‘‘the cheese-paring economies of a frozen community. 
He drew a picture of the want of sanitation fifty years ago, when 
there was little or no sewerage of any kind, and cesspools honey- 
combed the earth, and pointed out that all this had been changed 
mainly through the work of the municipal surveyor, The Presi- 
dent then explained the various duties of a municipal surveyor 
under such heads as sewerage and its different systems, prevention 
of floods, water supply, road-making, tramways, street lighting, 
and also the municipal surveyor’s duties under the head of archi- 
tecture, including that of building surveyor, and his miscellaneous 
duties, including legal knowledge, surveying, and administrative 
work generally, and the President said that he did not think he 
had exaggerated the work which a municipal surveyor is expected 
to know and perform, but, on the contrary, there were several 
subjects which he had purposely omitted. For instance, in some 
towns he stated that the municipal curveyor is also sanitary 
inspector and gasworks manager, and in others he is chief rate 





collector, as well as captain of the fire brigade, 
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THE MERSEY BAR. 


A LiIvERPOOL newspaper reports that the White Star 
steamer Majestic has crossed the Bar within an hour of low- 
water. She drew 24ft., and found a minimum depth of 27ft. 
This is most satisfactory intelligence, and proves that the 
Bar has been practically removed. We congratulate the 
Mersey Dock Board and their engineer on the great success 
of their sand pumping operations. These have been 
previously noticed from time to time. We must also remind 
our readers that so long ago as 1881 Mr. Russel Aitkin, 
M. Inst. C.E., proposed the removal of the Bar by dredging, 
and that the question was discussed by the Board on the 
initiative of Mr. Alfred Holt. We publish a longitudinal 
section of the channel into Liverpool, showing a depth of 9ft. 
on the Bar, and a further section of the Bar ridge. Mr. Aitkin 
aimed at obtaining 30ft. at low-water, and estimated the 
quantity of sand to be removed would amount to 9,000,000 
cube yards. at a cost of 8id.a cube yard, or £320,000. We 
have not before us the actual cost up to date, but including 
the powerful sand pump dredgers, especially designed for the 
purpose, we believe the sum spent has only reached a fraction 
of the estimate. At their last meeting the Dock Board voted 
an additional £20,000 for continuing operations. 


| GLASGOW AND KELVINSIDE ELECTRIC LIGHT 
INSTALLATIONS. 

Tue City of Glasgow has lagged behind many other towns 
of less general enterprise in the matter of electric lighting, 
the first experiment in this direction meng. made by the 
Corporation on a very limited scale in 1887, when the Bazaar, 
the Covent Garden of Glasgow, and the City Hall were 
lighted with 2000-candle power arc lamps on the Thomson- 
Houston system. Somewhat later Messrs. Muir, Mavor, and 
Coulson started a high-pressure and transformer installation 
in John-street, near the centre of the city, which successfully 
supplied private consumers within a limited area in the 
vicinity of the generating station, till acquired by the Corpo- 
ration under the terms of the Glasgow Electric Lighting 
Act, which received the Royal Assent on the 14th of 
August, 1890. After the authorities obtained powers 
enabling them to light the streets with electric lamps, 
and to supply electricity to the general public, the services of 
Mr. William Arnot were secured as engineer, Professor 
Kennedy being appointed consulting engineer. Ground was 
obtained for a central station in Waterloo-street, and opera- 
tions were pushed forward with all practicable speed, the 
light being formally switched on to the street lamps on the 
21st of February of the present year. 


«Town of Liverpool 








. yi? 
gh? rt grit att ° 
" us ws 
,¥9 r) a 
&e* ao ac 
BAR 
Datum line Low warer 0 of a spring tide 10 feet 
. § <8 x & 


N v 





below the old Dock sill Datum at Liverpool. 


; . ; ; - 
os on © 6 6 o 
» ¢ ® gr 2 a © 2 a & 















Horizontal Scale of yards. 


Line of (=~ five fathoms | below Low Water 
0 be ' 7} ' 


q 





1000.58 9 1088 2000 3000 4000 5000 6000 7Ag0 8000 9000 10000 yO: 








Vertical Scale of [eet 
c 6 2 8M 8 


“Tue Encincen 


0 36 42 48 s# sofcet 





Swain Enc 





Sete —> = + = + 





SECTION OF THE MERSEY 


Following upon the lines adopted for deepening the en- 
trance to New York, the Dock Board in 1889 voted the 
modest sum of £10,000 to be spent in fitting two 500-ton 
steam hopper barges with sand pumps. £7000 sufficed 
for fitting them out. Work was begun in September, 1890, 
with one, and it was soon evident that some impression 
on the deposit was being made. It was not, however, until 
a second sand pump dredger was provided in the spring of 
the year following that any distinct advantage was obtained. 
By the end of 1891 657,000 cubic yards had been removed, 
and a general depth of from 14ft. to 18ft. obtained. This was 
an improvement of 5ft. on an average. Since then large 
sand pump dredgers, especially designed for the work by Mr. 
Lyster, have been employed, and the work of removal has 
progressed with rapidity. The largest dredger John Brancker 
has been delivered recently and successfully worked. It has 
removed 120,000 tons in a week, and is expected to accom- 
plish 150,000 tons. 
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SECTION OF THE MERSEY BAR 


Froin 1845 to 1854 the entrance to Liverpool was by the | 
Victoria Channel, which afforded a depth of 11ft. at low | 
water springs during that period. In 1855 a new channel, | 
named the Queen’s Channel, was buoyed, and the depths | 
were :— 


Victoria Queen's | 
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From that date there was some improvement until 1890, | 
when the depth was about 12ft. 
The great success that has been achieved reminds us of 
that quaintly-put opinion of Golborne, that to improve the 
navigation of the Clyde it was necessary to “assist Nature.” 
Nature has no predilection for a bar across the Mersey, but 
the forces at her disposal are not sufficient to eradicate it. 
A comparatively trifling aid to the scour of the tide has 
effected a wonderful change, and not only removed the Bar, 
but also a blemish from the record of the port of Liverpool. | 
We shall be anxious to learn the effect of this lowering of | 
the Bar on the tides in the estuary, and hope that careful | 
observations are being made. 

It would appear as if a new era might dawn on many | 
of our harbours, if only we can get rid of coal strikes | 
and such-like interruptions to commerce. The number of | 
harbours unobstructed by bars at their entrance is com- | 
paratively few; and when once the traffic is sufficient to pay | 
for dredging, it would seem that—at any rate, in many cases | 
—the efficiency of the port would be increased enormously 
by a judicious use of the sand pump. 











THE CHAMBER OF ARBITRATION.—A special general meeting 
is to be held in the Council-room of the London Chamber of Com- 
merce, on Tuesday, November 14th, at 2.30 p.m., Sir Albert K. 

Xollit, D.C.L., M.P., in the chair, for the purpose of discussing 
matters generally in regard to the Chamber of Arbitration. We are 
reminded that the following clause is recommended for insertion in 
contracts, agreements, charter parties, &c.:—‘‘ All disputes which 
may arise relating to this contract or agreement, &c., shall be sub- 
mitted to arbitration under the rules for the time being of the 
London Chamber of Arbitration.” 


* After this the buoys were removed from the Victoria Channel. 











—LIVERPOOL TO THE BAR 


The generating station is a substantial stone edifice, situated 
at the corner of Waterloo and Main streets, with a frontage 
of 90ft. to the first-named thoroughfare. The engine and 
dynamo-room, measuring 72ft. by 33ft., occupies the greater 
part of the front of the building. The floor level is consider- 
ably below that of the street, and the switch-boards are placed 
in a gallery carried across the east end!of the apartment at 
about the street level, from which the attendants have all 
the machinery below in easy view. The plant at present in 
position consists of seven Willans and Robinson’s central valve 
compound engines, coupled to an equal number of continuous 
current simple shunt-wound dynamos. Three of the engines 
are of 250 indicated horse-power each, two of 150 indicated 
horse-power each, and two of 80 indicated horse-power each, 
driving respectively three of Latimer Clark, Muirhead, and 
Co.’s dynamos, with an output each of 670 ampéres at 230 
volts, two dynamos with an output each of 400 ampéres at 
230 volts, and two dynamos with an output each of 400 
ampéres at 120 volts. This plant was put down for 12,000 
incandescent lamps of 8-candle power; but the demand nas 
already overlapped the supply, and two additional Willans 


'and Robinson engines, of about 350 indicated horse-power 


each, will shortly be placed in position, with dynamos to 
suppiy 12,000 additional lights, bringing the capacity of the 


| station up to 24,000 8-candle power incandescent lamps, and 
| still leaving floor space for machinery to supply a total of 


40,000 lamps. An 8-ten overhead travelling crane traverses 
the length of the engine-room, and facilitates the handling 
of heavy material for repairs or alterations. Until recently 
the station also contained two compound engines of the 
marine type, and four Brush dynamos for supplying the arc 
lamps in the streets; but these have been removed, the 
dynamos being placed in the premises in John-street, already 
mentioned as having been acquired by the Corporation from 


| Messrs. Muir, Mavor, and Coulson. 


The boiler-house is situated behind the engine-room, with 
a small yard for storage of fuel facing Mains-street. Five 
steel boilers of the marine type, 12ft. long, and 10ft. in 
diameter, made by Messrs. Lindsay, Burnet, and Co., of 
Glasgow, were originally placed, and an additional one of 
the same type and dimensions by Messrs. Anderson and 
Lyall, of Glasgow, is now being put in position. The floor 
space above the boiler-house is utilised as the battery-room, 
containing two Crompton-Howell batteries, with fifty-seven 
cells each. The floors above the engine-house are subdivided 
to form offices, workshops, &c. 

The system of distribution adopted, principally in accord- 
ance with the advice of Lord Kelvin, is that of low tension 
continuous currents, which have in practice a pressure of 
about 230 volts at the station, and 100 volts at the lamps, 
conveyed by three conductors. All the conductors are 
placed underground, and the current leaves the generating 
station by several feeder mains carried to suitable points in 
the supply area. For the most part the conductors consist 
of copper strips lin. wide by fin. thick, carried cn porcelain 
insulators in cast iron culverts, 22in. wide by 6in. deep, 
formed in sections 4ft. 6in. long. The covers of the sections 
and their junctions are made tight with red lead, and means 
are provided for draining off any water finding its wa'y into 
the interior of the culverts. This method has been found 
very satisfactory, and is adopted wherever it is practicable to 
place the mains below the footpaths, but in portions of streets 
where, owing to the existence of cellars or other obstacles, 
the mains have had to be placed under the roadway, insu- 
lated cables carried in cast iron pipes have been employed. 
At present over four miles of bare conductors in culverts, 
and over three miles of cables in pipes, have been laid. For 
the feeder mains the two methods just mentioned have been 
adopted, and also Siemens’ armoured cables—insulated cables 
covered with steel ribbon and laid in wooden troughs. Insu- 
lated cables are used for the customer connections, the 
Corporation making the connection with buildings and 
supplying a double pole fuse box without charge. The 





—— 





price charged to consumers is 7d. per Board of Trade unit 
and the popularity of the supply may be judged from the 
fact that within a few months the number of customers has 
increased from sixty to almost three hundred, comprising al] 
classes of the community. The Corporation itself is a 
very large consumer, the Municipal Buildings in George. 
square alone taking a supply equivalent to 3000 lamps of 
8-candle power. It is interesting to note that the Mitchell 
Library in Miller-street belonging to the city is now, as it 
has been for several years past, effectively lighted } 
electricity, the dynamos generating the current being drives 
by gas engines burning Corporation gas. 

The generating station in John-street is now utilised for 
supplying the current for the arc lamps employed for lighting 
the principal thoroughfares in the centre of the city. The 
four Brush dynamos removed from the central station are 
driven by two Putnam compound tandem non-condensing 
horizontal engines made by the Mirlees, Watson, and Yaryay 
Company, Glasgow, each indicating 200-horse power, The 
engines run at eighty revolutions per minute, and have fly. 
wheels 15ft. ‘in diameter, with six grooves for lfin. driving 
ropes. Steam at 100]b. pressure is supplied by two steel 
boilers of the locomotive type, having each a grate area of 
20 square feet, and a total heating surface of 920 square feet, 
The steam pipes are so arranged that either engine can be 
driven from either boiler, the exhaust steam being passed 
through a Berryman feed-water heater. 

The conductors for the street-lighting current, consisting 
of insulated cables in cast iron pipes, are laid alongside the 
private supply mains. Up to the present only about cighty 
arc lamps of 2000-candle power each are in use, but more 
will be erected as soon as the underground operations in such 
thoroughfares as Trongate and Argyle streets permit. The 
ornamental iron columns for carrying the lights are 18ift, 
high, and are placed on alternate sides of the streets, at 
distances of 160ft. from each other. The lamps, which are 
of the Brush Company’s make, and require a current of 
10 ampéres at a pressure of 50 volts, are suspended in ornate 
octagonal lanterns, glazed with very thickly corrugated glass, 
This arrangement has been adopted with a view to securing 
a less dazzling and more diffused illumination, which jt 
possibly secures, but at the cost of rendering the street 
lighting less effective than might be expected from the power 
and contiguity of the lamps. On the whole, however, the 
result is satisfactory, and a decided improvement on the 
former gas illumination. 

The Kelvinside Electricity Company obtained powers to 
supply light to private consumers in the fashionable resi- 
dential district of Kelvinside at the same time that the 
Glasgow Electric Lighting Act was passed, but not having 
the city purse to draw upon, the company took a longer 
period to get into working order; the formal switching on of 
the light taking place on the 28th of August last. The 
generating station is situated close to the Hyndland terminus 
of the North-British Railway, about three miles west of the 
Royal Exchange. The buildings, in the meantime only 
partially completed, are of red brick, and designed to produce 
a pleasing effect in keeping with the locality. The portion of th: 
engine and dynamo room already built measures 67ft. by 25ft., 
and is traversed by a six-ton travelling crane, made by Mr. 
Thomas Smith, of Leeds, carried on rails at the level of the 
switch-board gallery, which runs along the east side of the 
apartment. Two dynamos, with an output each of 500 
ampéres at 130 volts, driven by two compound Willans and 
Robinson engines of 120-indicated horse power each, are at 
present in use, but foundations have been prepared for six 
sets of similar machinery ; and as the demand for current is 
rapidly increasing, itis expected that these will soon be occupied. 
Alongside the engine-room, under the switch-board gallery 
and the offices, &c., opening off it, is the battery-room, con- 
taining 60 E.P.S. K-type cells of the largest size, with a 
working output of 1000 ampéres. In the boiler.room pro- 
vision is made for ten high-pressure boilers, two of which, of 
the water-tube type, are at presentin use, both being fitted with 
Hodgkinson’s coking stokers. The system of distribution is 
that of low tension continuous currents, with a pressure of 
about 210 volts at the station and 100 volts at the lamps. 


The conductors, arranged for either the two-wire or three- 


wire systems, are of heavy stranded copper wire, with the 
insulating material enclosed in lead tubing, protected by 
spiral steel ribbon, the whole being covered with tarred hemp 
and laid direct in the ground. The price charged for electrical 
energy is 8d. per B.T.U. There are already customers for 
current equivalent to about 2000 lamps of 16-candle power, 
and in such a wealthy neighbourhood there is every prospect 
of the installation proving a commercial success. The 
company has all along had the benefit of Lord Kelvin’s 
advice, and Mr. J. M. M. Munro, M.1.E.E., of Glasgow, has 
been mainly responsible for the carrying out of the work; 
Messrs. Sharp and Kent, of London, being the contractors. 








AMERICAN ARMOUR PLATES.— Recent trials at Sandy Hook have 
demonstrated, says the U.S. Army and Navy Journal, that this 
country, which five years ago had never manufactured a single 
armour - piercing ——. has now two independent sources 
supplying such shells, one for the forts and the other for the ships. 
The projectiles thus made are equal, if not superior, to projectiles 
made by the same systems in any part of the world. A Yin. nickel 
steel plate at Sandy Hook was cleanly perforated by two Sin. 
shells made by the Midvale Steel Company on the Holtzer system, 
which were practically uninjured. The upset of one of them 
amounted to only five-thousandths of an inch. At Indian Head an 
American 12in, shell, made by the Carpenter Steel Company on 
the Firminy system, penetrated 16}in., a second shel) went beyond 
the rear of the plate, being recovered uninjured, the point of one 
remaining still sharp. A third shell, with a high charge, pene- 
trated plate and backing. 


INTERNATIONAL CONFECTIONERS’, BAKERS’, GROCERS’, AND 
Biscuir MANUFACTURERS’ ANNUAL EXHIBITION.—This exhibition 
will take place in the Agricultural Hall, Islington, from the 4th 
inst. to the 11th. It is suggested that some information will be 
forthcoming as to why bakers’ bread and home-made bread are 
never identical in appearance or taste, though apparently com- 
posed of the same materials. In addition to the exhibition, there 
is to be a course of lectures relating to the ingredients required in 
the process of bread-making, and amongst the principal features of 
the exhibition will be competitions in bread-baking. With a view 
of promoting the making of good bread the Worshipful Company 
of Bakers decided at their court meeting to offer a gold and silver 
medal for the best bread at the International Confectioners , 
Bakers’, and Grocers’ Exhibition; at the same time appointing 
two judges on behalf of their company. In addition to this, the 
list of prizes offered by the trade societies, individuals, and 
private firms, is a very extensive one. Messrs. Dale and Reynolds, 
the managers of the Brewers’ Exhibition, are on the board of 
directors, of which Mr. W. E. Aylwin is acting as managing 
director, and W. Murdoch Wiley assistant managing director. 
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THE ROTTERDAM SEWERAGE WORKS—PUMPING STATION 


MR, I. A. VAN YSSELSTEIN, ROTTERDAM, ENGINEER 





For description see page 432 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CYLINDER CONDENSATION. 


Sir,—In reference to the letter of ‘“C. E. B.” in your issue of 
October 20th, I need only concern myself with his reply to my 
query of October 6th, viz.:—“‘ If there was no condensation in the 
ease of the Iona, how does ‘C. E. B.’ account for the water 
present in the cylinders; 29-5 per cent. in the high-pressure, 
16°8 per cent. in the intermediate-pressure, and 34 per cent. in the 
low-pressure?” ‘*C, E. B.” replies that he does not maintain that 
there was no condensation, but that the estimated amount was 
grossly exaggerated. He further remarks that if his theory of 
leakage be correct, it is not necessary to assume that the amount 
of water present in the cylinders was as much as 29°5 per cent. in the 
high-pressure, 168 per cent. in the intermediate-pressure, and 34 per 
cent. in the low-pressure. In other words, he holds that the amount of 
water in the cylinders is grossly exaggerated. I think “‘C. E. B.’s” 
meaning is quite clear from his letter, but to prevent misunder- 
standing it might be as well to put in plain language what I under- 
stand from his remarks. I take it that ‘“C. E. B.” holds that if 
he proves his leakage theory to be correct, and that no priming 
tock place, then it follows that the amount of water present in 
the cylinders—as estimated by the Research Committee and attri- 
buted to cylinder condensation—is grossly exaggerated. This 
appears to be “‘ C. E. B.'s” opinion on October 20th. 

Referring now to his original letter of May 19th, containing his 
‘* proof” of leakage, I extract the following : — ‘‘ High-pressure 
cylinder: Heat in foot-pounds of energy in ‘705lb, steam at 
125-41b. pressure = 647,366. Heat in foot-pounds of energy in 
-295 lb. water at same temperature as steam = 73,766. Interme- 
diate-pressure cylinder: Heat in foot-pounds of energy in *8821b. 
steam at 19°41b. pressure = 745,350. Heat in foot-pounds of 
energy in ‘168 lb. water at same temperature as the steam 
— 29,274.” It will be seen from the above that when proving his 
leakage theory he takes the amount of water present in the 
cylinders as 29°5 per cent. and 16°8 per cent.: but in his last letter, 
when he imagines he has proved his theory, he says that these 
amounts have been grossly exaggerated. The only conclusion 
that can be drawn from these two conflicting statements is, that 
““C. E. B,’s” leakage calculations are grossly exaggerated nonsense. 

The most ludicrous fact about “‘C. E. B.’s” leakage theory has 
yet to be pointed out. He calculates the amount of energy in the 
high-pressure cylinder from the proportion of steam and water 
assumed to be present, but he evidently overlooks the fact that 
this proportion of steam and water is calculated on the very assump- 
tion that there is no leakage from one cylinder to the other—that 
is to say, it assumes that the whole of the mixture delivered from 
the boiler is present in the on ap cylinder at the point 
where the weight of steam is calculated, and also that the whole 
cf the mixture delivered from the high-pressure cylinder is present 
in the intermediate-pressure cylinder at the point where the weight 
of steam is calculated. So that ‘‘C. E. B.’s” proof of leakage 
reads thus :—‘‘On the assumption that there is no leakage, it is 
found that the energy in the mixture of steam and water in the 
intermediate-pressure cylinder is greater than the energy in the 
mixture of steam and water in the high-pressure cylinder, instead 
of a loss due to the work done between the pressures. Therefore, 
the only explanation is that leakage took place from the high-pres- 
sure to the intermediate-pressure cylinder.” 

I believe this is called arguing in acircle. ‘‘C. E. B.” should 
have arranged his theory in the form of an algebraical expression : 
he would then perhaps not have unconsciously made an assumption 
and then disproved it. There is one other point which should be 
touched on. ‘C, E. B.” says that the salt test showed that no 
priming took place on the trial under consideration. As a matter 
ot fact, no salt test or any other test for priming was carried out 
on this trial—at least not officially. I do not think much will be 
profited by discussing ‘‘C. E. B.’s” cylinder condensation theory, 
according to which he calculates the amount of cylinder condensa- 
tion by using a formula concerning the steady flow of heat through 
a metal plate. Nor is it necessary to discuss his surface condenser 
theory, with its ‘‘ simple harmonic cyclic ” rise and fall of tempera- 
ture of the condenser tubes. 

Your correspondent has caught two formule; one by Pro- 
fessor Cotterill, dealing with the amount of heat absorbed by 
the surfaces of the cylinder walls during admission period, and 
given back from the surfaces during the remainder of the stroke. 
The other deals with the amount of heat passing steadily 
through a metal plate from, say, the steam admitted into a con- 
denser to the circulating water passing through the tubes ; or from 
the hot gases in a furnace to the water in the boiler. 

“C, E. B.” applies these two formule indiscriminately to the 
cylinder and the condenser. By applying the cylinder formula to 
the condenser he gets his ‘‘ simple harmonic cyclic” rise and fall 
of temperature of the condenser tubes, and by applying the con- 
denser formula to the cylinder he gets other absurdities. In fact, 
“C. E. B.” seems to build up his theories on other people's 
formule wrongly applied. 

In conclusion, I think I have shown, as I maintained in my first 
letter on the subject, that although leakage no doubt may have 
taken place in the case of the Iona, yet ‘*C. E. B.’s” calculations 
are utterly worthless to prove any such leakage. 

Dundee, October 24th. W. R, CumMins. 

CARNOT’S FUNCTION. 

Sir,—In reading over my letter in your last impression I find 
that 1 have not made my meaning quite clear; at all events, there 
isa chance that I may be misunderstood. 

In all cases the Carnot diagram is made up of four 
curves, two of which are isothermal and two adiabatic. Such 

a diagram is not that of a 
T \ perfect heat engine, because 
during the isothermal com- 
pression stage heat escapes 
from the working fluid. Ina 
\ ‘ perfect heat engine, although 
\ \ there is a fall in pressure and 
\ \ temperature, that is solely due 
4 to the performance of work, 
. and the diagram of such an 
engine is given by the an- 
~~ z nexed sketch. Heat is com- 
municated to the fluid during 
the time the curve T, A is 
being described, and we then 
have the curves T, A Ty, and 
the space between these and 
the adiabatic curve T, T, 
: represents work. If no heat 
were admitted or withdrawn, and a piston alternately advanced 
and receded in a cylinder, we should have the curve T, T, only. 
The work of compression exactly neutralising that of expansion. By 
making a portion of the curve of expansion isothermal, we get 
external work done, and the heat supplied is all converted into 
work, and therefore the engine is perfect. Q. E. D. 
October 30th. 











Sir,—In the letter signed ‘‘ Nib” in your last issue I find the 
statement, ‘‘the hot exhaust is not compressed in the Otto engine.” 
Of course, the fact is that between one-third and one-fourth— 
according to the relative cubic capacities of the combustion or 
clearance space, and of the piston stroke and diameter—of the 
“hot exhaust” remains and is compressed together with the new 
charge each time. Then quoting, ‘a small portion of the exhaust 
is retained to delay combustion,” It is not retained to delay com- 





bustion, but because it is inconvenient to do otherwise. An extra 
pump would have to be attached to the engine to eject and replace 
it with air, Indeed, there is really no disadvantage in an Otto 
engine retaining this exhaust, as further dilution of the charge 
with air has practically the same effect as diluting it by exhaust. 
Then ‘‘Nib” speaks of ‘‘explosion,” and, ‘‘it is perfectly clear that 
the whole of the heating of the fluid takes place before it does any 
external work whatever. It follows that no heat is communicated 
to the working fluid at any lower temperature during the remainder 
of the stroke.” Surely, ‘‘ Nib” cannot have watched a gas engine 
working with its exhaust pipe taken off. Flame repeatedly comes 
through the exhaust valve, and I have particularly noticed when 
taking diagrams that there is no appreciable difference in the card 
whether the flame is seen or not. Combustion is a far better 
expression than explosion in connection with a gas or oil engine. 

With regard to the regenerator, I carried out a series of experi- 
ments about five years ago with different forms of regenerator, 
and applied in different ways to a gas engine, and I fear that if 
Mr. Bower embarks upon a regenerator course he will lose much 
money and time, but he will, of course, gain experience, Various 
experiments were also made with a condenser attached to a gas 
engine, which were much more promising, some brief particulars 
of which I propose, with your permission, to give on another 
occasion, Jas, D, Roots, 

The Roots Oil Engine and Gas Engine Company, 
Holborn Place, 261, High Holborn, November 2nd. 





THE COAL STRIKE. 


Sir,—Your articles on this subject deserve the thanks of all 
concerned, and have met with unqualified approval from all whom 
I know that have read them. The merits of the strike have been 
well discussed ; but as a resident in the centre of a turbulent 
colliery district, I should like to say a little about the methods, 
which appear common to other districts as well as this. 

First of all came the notices for reduction in wages ; the general 
stoppage of those in the districts concerned who did not receive 
notice—all being called out by the Union who belonged to it, and 
non-union men were told plainly what they might expect if they 
exercised their right to work. It was at first attempted to prevent 
the sale of all coal in stock, but these attempts—notwithstanding 
tue violence at Wath, Watnall, Eckington, &c.—had to be aban- 
doned when—and not until—the soldiers arrived. Featherstone 
has been so fully reported that I purposely omit any reference to 
the diabolical proceedings there, except to say that some startling 
evidence could be obtained if the witnesses were secured against 
present or future injury. 

The stoppage of underground work was the subject of mob 
intimidation at numerous pits, accompanied by great destruction 
of property ; and it is the constitution and organisation of these 
nell to which I especially wish to direct attention. The general 
rule was that no pit should be looted by those employed at that pit, 
and who would of course be recognised by the colliery officials. 
Strangers, accompanied by some of the inhabitants, reconnoitred 
the colliery beforehand, mobs were organised in every centre, and 
bicycle scouts were sent to convey intelligence and give marching 
orders to those sections appointed to attack any colliery or 
individuals. The various sections all closed round the pit at the 
appointed time, and then did what was to be done, The Doncaster 
race week was a very convenient time for these operations, and the 
ee union officials who were at the Belfast Congress could not, 
of course, be at hand to prevent the violence—which in some cases 
the newspapers have reported inadequately or not at all, So that 
in all cases, to quote an almost stereotyped paragraph, ‘the 
rioting was all done by strangers, and generally condemned by the 
miners. 

As the strike went on and stocks became exhausted, the pits 
were picketed, so that all men known, or supposed, to be getting 
coal for ventilating and pumping could be ‘‘ persuaded” to stay 
away from work. Then “‘ permission” was given by the Union for 
the men to resume work where a colliery owner was willing to 
take advantage of famine prices whilst his neighbours were 
fighting for what all know to be necessary. It is fortunate for 
these owners that the methods of other owners are not those of the 
men towards each other—for where a few men have commenced 
to get coal for the colliery engines at pits where the owners would 
not re-open at the old rate of wages, the men have been waylaid, 
ill-treated, explosives have been thrown into their houses; they have 
been fetched out of the pit, marched home carrying poles with black 
stockings nailed on, and where in one case this brutal insult was 
resented, the man—to quote a mob leader—‘‘ was bronght to his 
senses by the application of a cudgel to his ribs.” In another case 
the manager was ‘‘ waited on” by a “deputation” and ordered 
— getting coal, or they would send 2000 men to sack the 
colliery. 

In the colliery villages the men are said to be perfectly ‘ quiet 
and well-behaved.” Probably the town burglar wonld be equally 
_ if allowed to follow his occupation with as little resistance. 

e police are powerless. Gangs of men go about, seize and kill 
sheep, plander coal, garden produce, and hen roosts, and blow up 
trees and pull fences to pieces for fire-wood—the owners in some 
cases stand Ly, but dare not prosecute for fear of after results. 

This tyranny is, unfortunately, gaining its end, but who shall say 
what will come after’ The information that leaks out from the 
secret meetings indicates that the next move will be to force 
double shifts on pits now open and draft in some of those men still 
out on strike ; it has also been decided—in one district at least— 
that no more attacks are to be made on colliery plant, but indi- 
viduals are to be the victims; and numerous friendly warnings 
have been secretly conveyed to managers, deputies, &c., as to what 
they may expect after the strike is over, or before, if not ended 
soon, 

I agree with most of that which your correspondent ‘ Eye- 
Witness ” writes in your issue of the 27th, but must point out one 
or two errors. The Midland Railway Company did not refuse to 
pay—for current contracts—more than 5s, per ton for locomotive 
coal, but it accepted tenders for deliveries to begin on the Ist 
August, so as to work off the stocks during July, and only 
bought in the open market because the strike compelled it to do 
so. He has also exaggerated the effects of the alterations in rates, 
The main cause of the bad trade was that the Midland Counties 
iron trade has been ruined by the high price of fuel, and of this 
the coalowners are quite aware ; but as this letter has extended to 
such a length, I do not propose to discuss the state of the coal 
trade before the stoppage. Witness No, 2, 

October 30th. 





MOTIVE POWER FOR SMALL VESSELS, 


Sir,—Messrs. Simpson Strickland’s letter is amusing. It is 
evasiveness of the most palpable description to compare with the 
weight of one engine, only that one which happened to suit them. 
They wholly ignore the weights and particulars given them in my 
letter, as this ‘clearly shows that their contention is incorrect,” 
as far as inference can show anything, and it may be fairly inferred 
that is is unanswerable by their avoidance of it. Let them now 
state, with all fairness, what the weight, including coal and 
water in the boiler, of their 3 brake horse-power engine is, 
and what the total cost per day of ten hours comes to, including 
engineers’ wages, and then, and not till then, can one judge of 
the relative weights and costs. Does the weight given by them of 
the 64 brake horse-power include the water in the boiler? 

J. D. Roots, 
Roots Oil and Gas Engine Company, 261, High Holborn, 
October 31st. a once 


Sir,—We think that Messrs. Simpson, Strickland, and Co., in 
their letter or the 23rd ult.—vide THE ENGINEER of the 27th ult.— 
have not made out a case in favour of steam as against oil 


‘ machinery as the “‘motive power for small vessels,” and we feel 





es 
———— 


sure that your readers will not be satisfied with their fi 

on the ohio, if, as they say, they have on their part oma 
the correspondence. We have answered all that they have a 
us; why, then, do they not reply to our query by stating i 
weight and horse-power the machinery was which they put in te 
yacht Venture, and which failed to propel ber across the Sol ; 
against a spring tide, whilst our oil engine drives her with t “ 
boats also in tow? The next set of steam machinery we ro i 
with our oil motors we will have carefully weighed ‘before — 
well-known engineer. VOSPER AND on 

Portsmouth, November Ist. ; ’ 





GAS LIGHTING BRIGHTON RAILWAY TRAINS, 


Sir, With a view of preventing any erroneous impression w);. 
might arise from the paragraph on page 379 of vou valued a 
cation of the 20th instant, will you please allow me to say, in the 
gas interest, that the Brighton Railway Company has issued orde * 
for the equipment of 1665 coaches with gas apparatus, some of 
the fittings being supplied by ourselves and cums by Messrs, Po; hs 
also that we have already built one gasworks for the Brighton 
Railway, and are now building two more. ; 

1 am under the impression that the electric-lighted trains 
referred to in your notice would number about 400 coaches all 
being in tied-up trains; these 400, together with the 1665 ‘gas 
coaches, would equal nearly the whole of the rolling stock of the 
Brighton Railway, the relative positions of the systems hein 
four points to gas and one point to electricity. e 

We shall be glad if you will kindly insert this letter in the next 
issue of your periodical. 

PintscuH’s Parent LIGHTING Company, Limited 
W. B. Rickman, Managing Director. : 
Clerkenwell-road, London, E.C., 
October 23rd, 


A VARIATION ON EUCLID 1., 47. 


Sir,—Let AB, AC be any two lines at right angles. Draw tho 
short lines ¢, ¢, ¢2, &e., and b, b,, be, &e., alternately parallel to 
AC and A B respectively, as shown in the diagram. 

Then, because 4, },, d, &e., are all parallel to A B, the sum of the 
short lines ¢+-¢,+r2+ Xe., is equal to the line AC. Similarly 4B 
= b+htle+ ke, ; 


c 


A =e 





Therefore, AB+ AC=hb+c+h,+e,+l2+c2+ &e.; and this 
relation will hold good whatever be the lengths of each of the 
elements /), ¢, 1, 4, Kc. But when these elements are infinitely 
small the lines ch, c; i, &c., coincide with the diagonal line B(, 
Therefore, AB + AC = BC; or the diagonal is equal to the sum 
of the base and perpendicular. Henry Lovis, 

October 30th. 





GAS TRAMCAR ENGINE, 


Sir,—-We notice in your issue of the 27th ult., under the head of 
‘* Railway Matters,” a paragraph relating to the trial of a gas 
tramcar engine at Croydon, in which it mentions that the engine 
employed is a ‘‘ Crossley-Holt” engine. 

As we are the only makers of gas engines of this name, your 
readers may be led to believe that the engine had been made in 
our works. In order not to mislead, we beg to inform you that we 
have no connection whatever with this gas tram engine. We 
understand that the tram engine itself was made in Dresden, and 
the gas engine and compressing plant were manufactured at the 
Gasmotoren Fabrik, Deutz, near Cologne. 

The engines manufactured by our firm are all on the ‘ Otto” 
cycle, and are sold as ‘‘ Crossley Otto” engines, and not under any 
other name. D. H. Irwin. 

Openshaw, Manchester, November Ist. 





FEEDING LOCOMOTIVES WITH HOT WATER. 


Sir,—In a juvenile book called ‘‘ The Parents’ Cabinet of Amuse- 
ment and Instruction,” published by Smith, Elder, and Co. in 
1835, there is an account by one “ Master Fred” of a trip on the 
Liverpool and Manchester Railway, in the course of which he 
says:—‘* Then the steam engine was unfastened from the train, 
and the engineman moved it about one hundred yards, till it came 
just under a pipe that filled it with hot water.” Can any of your 
patriarchal readers say whether this was a common practice in the 
early days of railways ? R. B. P. 

October 30th. 








THE INstTITUTION OF Civil, ENGINEERS. — The Association of 
Birmingham Students of the Institution of Civil Engineers held 
their first meeting of the session on Thursday, the 26th October, 
at the Midland Institute, when Mr. Charles Hunt, M. Inst. C.E., 
read his presidential address on the ‘‘ Birmingham Gasworks.” 
The address was illustrated by several models and cartoon 
drawings. The attendance was, with one exception, the second 
largest on record, The Association has already issued its syllabus 
for the session. 


ENGINEERING Society, Kinc’s CoLLecr, Lonpon., —The first 
general meeting of the present term was held on Friday, October 
13th. Mr. Cobb gave his presidential address, his subject being, 
‘* Raising Wrecks in the Thames.” He first showed how necessary 
it was to immediately remove wrecks and other obstacles from the 
fairway of the Thames ; how the power for doing so was conferred 
by Parliament on the Conservancy Board in 1853, and extended in 
1870. He then dealt with the fleet of lighters and tugs, their con- 
struction and appliances ; and after giving a description of raising 
sunken vessels, concluded with some statistics of the work done by 
theConservancy during the last eleven years. A discussion followed, 
in which Messrs. Buckmaster, Travers, Trill, and Laurence took 

rt. The second gener il meeting was held on October 23rd. Mr. 

rill read a r on ‘Subaqueous Foundations,” in which he 
dealt first shortly with their many different forms, and afterwards 
spoke more fully with regard to the brick cylinder foundations used 
in India-pile foundations, as in the Hull Decks, and others built 
by means of coffer dams. He gave special attention to those con- 
structed by means of caissons, such as those used in the Forth 
Bridge ; and gave a description of the several parts of a caisson, 
explaining by means of diagrams the air-lock and shaft for lifting 
the material from the bottom. He then explained how the contour 
of a river bed was taken, soundings being taken from a raft, which 
is kept in position by means of two theodolit Jiscussion 
ensued in which Messrs. Cobb, Buckmaster, Makovski, and 
Lawrence took part, as to the advisability of using iron or wooden 
caissons, and as to whether a centrifugal pump was capable of 





removing mud or silt from the bottom of the caisson, The mect- 
ing terminated with a vote of thanks to Mr, Trill. 
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RAILWAY MATTERS. 


Mr. James McLaren, the General Superintendent of 
the North British Railway Company, and perhaps one of the best 
known railway men in Scotland, died suddenly on Monday. 


Tur station building of the New York Central and 
Hudson River Railway Company, at One Hundred and Thirty- 
eighth-street, Mott Haven, New York, a brick structure 200ft. 
long and 40ft, wide, has been moved back bodily about HOft. to 
make room for additional tracks. ‘The work was successfully done 
py Benjamin C. Miller, of Brooklyn, N.Y., who loaded the Brighton 
Beach Hotel upon the flat cars in preparation for its unique removal, 
as described in the Kugineering Record of March 10th, 1888. 


Tur engineer of the proposed Birmingham, North 
Warwickshire, and Stratford-on-Avon Railway, Mr. Winby, having 
now completed his survey, the committee of promoters have 
entrusted Mr. Walter R, Ludlow, F.S.1., of the firm of Messrs. 
Ludlow, Roberts, and Weller, with the work of hn ge a 
Parliamen‘ary reference for the new line, a Bill for which will be 
deposited at Westminster by the end of next month, and Mr. 
Ludlow and a staff of surveyors are now busily engaged in pre- 
paring the necessary details. It isa local undertaking of consider- 
able magnitude, and much interest is felt in its ultimate success. 


He Dore and Chinley Railway is to be opened for 
goods trafic on Monday, November 6th, and for passengers about 
Easter. From the Dore and Totley junction with the Midland 
tailway to the junction at Chinley the distance is 20 miles 800 yards. 
By the new route the Midland Railway Company are brought 
thirty-two miles nearer Manchester from Sheffield, and afford an 
alternative route to that city. The chief tunnel is under the Derby- 
shire hills; it is 6225 yards long, and ranks fifth in point of length 
amongst the great tunnels of the world, Another, the Cowburn 
tunnel, is 3727. These tunnels, in engineering phraseology, are 
the two longest ‘‘land” tunnels in the United Kingdom. 


Tur Cirele Railway of Paris, belonging jointly to the 
five great French railways entering Paris, is twenty-two miles long, 
and has twenty-seven stations, The Jowrnal des Tiansports says 
that in 1892 this line carried 24,000,000 passengers, 4,000,000 tons 
of goods, and 2,000,000 head of cattle ; yet the total receipts failed 
to meet the expenditures by 120,000dols, The speed over this 
line is about fourteen miles per hour, The same journal says that 
in 1892 no less than 293,794 trains entered and left the Saint 
Layare Station of the Ouest Railway, or about 805 trains daily, 
including Sundays. In London, the Waterloo, Liverpool-street, 
and Broad-street Stations average about 700 trains daily ; though 
the Liverpool-street Station is expected to operate 1000 trains daily 
as soon as the new lines are completed, 


REFERRING to the St. Gothard Tunnel, a correspondent 
of the 7/mex writes under date Lucerne, October 23rd :—‘‘ A 
curious and altogether unexpected result of the tunnelling opera- 
tions in the St. Gothard is a law suit, instituted by the inhabitants 
of the adjacent valleys. They sue the Federal Government for 
damages caused by the great increase of avalanches which con- 
stantly thunder down the mountain side ; produced, it is presumed, 
by the explosions of dynamite more than by the vibrations of pass- 
ing trains in the lower tunnels of the railway, Many witnesses who 
have lived in the neighbourhood since the early part of the century 
will swear to the greatly-augmented number and force of the 
avalanches that now constantly sweep destruction down the moun- 
tain. The tirst hearing of this novel case comes before the Federal 
Judges assembled at Bellinzona to-morrow.” 


Tue officials of the Prussian State Railways have for 
several years been making use of petroleum in order to remove the 
incrustations in the boilers of locomotives and fixed machinery. 
‘bese trials have been so satisfactory that petroleum is now used 
in every case where the incrustations are not too hard and 
impermeable. Petroleum is used after washing the boiler and 
after the compartments of the latter are completely dried ; the 
jetroleum is applied with the aid of brushes, or injected by means 
ofa pump. On some occasions an attempt has been made to make 
use of petroleum before the water in the boiler has been removed. 
In this case, the Jovria/ of the Society of Chemical Industry says, 
the petroleum spreads uniformly over the whole surface of the 
water, and when the latter is allowed to run out slowly the 
reer eg fixes itself regularly in the porous incrustations, which 
absorb it, 


A COMMENCEMENT has been made with the construction 
of an important work which our contemporary the Aanales Tadus- 
trielles describes as the greatest viaduct in Germany. It is situated 
on the Solingen-Remscheid railway, which has been laid out chiefly 
with the object of serving one of the most important of the mining 
centres of that country. The viaduct has a total length of 1600ft., 
and is nuilt entirely of iron, Its centre span consists of an ellip- 
tical arch 550ft. between bearings, and 350ft. above the level of 
the ground line. Iron piers founded upon enormous masses of 
masonry support the remaining spans, which are six in number, 
Over 4000 tons of iron are used in the erection of the structure, 
and the masonry foundations amount to 150,000 cubic yards. Side 
arches are provided to allow of the roads which follow the contours 
of the valley passing underneath the viaduct. In order to place 
the central span in position, it will be necessary to erect a tem- 
porary staging nearly 100ft. in height. £125,000 is the estimated 
cost of carrying out this great work. 


THE Chesapeake and Ohio Railway Company’s annual 
report, says an American contenmporary, makes a good showing for 
the year ending June 30th, in spite of competition in the coal traffic. 
The operating expenses were 69 per cent. of the gross earnings, 
and while the rate per ton per mile was less than that for the 
previous year, owing to the coal competition, yet the freight 
rate per ton per mile, exclusive of coal, shows a satisfac- 
tory increase, The average passenger receipts were 1°989 cents 
per passenger mile, and,the average freight receipts were 
“ll mills per ton per mile, incinding coal, or 6°42 mills 
per ton per mile, exclusive of coal. The average load of 
freight cars was 14°2 tons, and freight trains averaged twenty 
loaded and ten empty cars each. Considerable work was done in 
rail renewals with 75 1b, rails, and in double tracking. The average 
results in locomotive performance were as follows :—Miles per pint 
of oil, 17-27 ; ditto per ton of coal, 21°73: coal per engine mile, 
92°05 lb.; ditto 4 passenger car mile, 14°67 1b,; ditto per freight 
car mile, 5°37 1b.; cost of motive-power per passenger car mile, 
%*22 cents; ditto freight car mile, 0°85 cent; ditto per mile run, 
16°66 cents, 


On Tuesday morning a collision took place on the 
Ribble Branch Railway, Preston, between two London and North- 
Western goods trains. The accident occurred ata point in Strand- 
road where the single line bifurcates to the dock and quay. The 
line from the dock to Preston Station was in possession of an engine 
and twelve laden coal wagons, which had attained a considerable 
speed by the time they came near the junction. Upon the line to 
the quay was a train of about eighteen empty coal wagons, which 
had been lying there in readiness to be taken up to the dock to be 
loaded. This train was in motion when the laden train was coming 
along, the driver having to come down to the junction in Strand- 
road in order to get on to the line to the docks. Thus both trains 
were making for the junction at the same time. The fore part of 
the light train from the dock dashed into the other. The noise of 
the collision attracted considerable attention, and in a few minutes 
a crowd had gathered, A gang of workmen at the docks came 
down to the scene of the accident, and at half-past six a breakdown 
wang and train arrived. The stoker of the engine of the light 
train had one of his legs fractured. The driver and stoker of the 
Jaden train also narrowly escaped being killed, and considerable 
damage was done to the fore part of their engine. 





NOTES AND MEMORANDA. 


Tue New York Herald’s correspondent reports that of 
six hundred shells fired from the rebel Brazilian ships at the 
Rio Janeiro forts only five or six struck, while not a vessel was hit 
by the fire from the land batteries. 


THE deaths registered last week in 33 great towns of 
England and Wales corresponded to an annual rate of 18-5 per 
1000 of their aggregate population, which is estimated at 
10,327,846 persons in the middle of this year. 


Tue total production of pig iron in Great Britain in 
the first half of this year was 3,665,000 tons, an increase on the 
first half of last year of 874,000 tons. Bessemer steel ingots 
totalled 784,000 tons, an increase of 135,000 tons. 


Herr H. Birt, in an article in the Berichte, v. xxvi. 
p. 1378, argues that certain explosives are bad conductors of their 
own explosive ware, explaining why they burn, when exposed to 
the air, without exploding. The shock of the fulminate sets the 
molecules of the inert explosive simultaneously in motion, 


Messrs. Newton anp Co., of Vleet-street, London, 
have just made a gigantic Wimshurst’s electrical machine for Lord 
Armstrong ; it has sixteen plates, each 34in, in diameter, and gives 
a spark in air 164in. long ; the glass case in which it is contained, 
all but the terminals and their supporting tubes, measures 7ft. by 
6ft. by 3ft. The thick glass tahukee supports of the terminals are 
made to serve also as condensers, The instrument is well centred 
and balanced, so runs easily. Mr. Wimshurst gave personal 
attention to the construction of the machine. 


Tue number and tonnage of British vessels, respecting 
whose loss reports were received at the Board of Trade during the 
month of October, and the number of lives lost, are as follows :— 
Sailing, 67 ; tonnage, 10,497 ; lives lost, 79. Steam, four; tonnage, 
1861 ; lives lost, 15. The above is a record of reports received in 
the month, and not of wrecks which occurred during the month. 
Many of the reports received relate to casualties which occurred 
in previous months. Casualties not resulting in total loss of 
vessels, and the lives lost by such casualties, are not included. 


In a paper on the electric conveyance of heat, M. L. 
Houllevigue mentions that the difference of potential between a 
conductor and iron is different accordingly as the iron is magnetised 
or not. One joint of a copper-iron couple was brought into a 
magnetic field, and the other left out. Since this arrangement 
could not give rise to a steady current without creating energy, an 
opposing electromotive force was to be ex —— between the variously 
magnetised parts of the iron. Such a difference of potential was, 
in fact, found, the balance being in favour of the less magnetised 
portions, 


M. A.pHonsk BeErRGET, according to the Annales 
Tidustrielles, has just concluded a series of experiments undertaken 
with the object of determining the mean density of the terrestrial 
globe. For his purpose he made use of a lake having a water area 
of about 100 acres, situated in the territory of Habay-la-Neuve, in 
the province of Luxembourg. By causing the waters of this lake 
to vary in level from a foot and a-half to over three feet, he was 
enabled to register the amount of influence which this enormous 
mass exercised upon a hydrogen gravimeter. The variation in the 
water level of the lake represented a plus or minus attractive mass 
amounting to many hundreds of tons, and M. Berget thus con- 
cludes that the density of the earth is represented by the number 
f-41, instead of 5:56, which appears to have been the calculation 
arrived at by former savauts when dealing with the question. 


In a recent number of the Comptes Rendus is a paper 
‘- Onthe Third Principle of Energetics,” by M. H. Le Chatelier. This 
is a reply to M. Meyerhoffer’s criticism, and shows that the term 
capacity for energy is differently defined by the two authors. 
Thermodynamic theory is based upon two experimental principles 
and an hypothesis concerning the nature cf heat. The latter may 
be eliminated by substituting for it the experimental principle, 
which can be expressed as follows:—It is impossible to extract 
energy from a system of bodies without making two at least of its 
constituents experience changes of opposite sense. From this the 
proportionality of work performed and heat consumed or generated 
is easily deduced. It is this proportionality which enables us to 
reduce the number of algebraic ejuations to two, sufficient, Nature 
remarks, to represents three distinct experimental principles. 


Gass water gauges, says M. Hervier, in a recent 
number of the Comptes Rendus, are usually regarded as giving the 
best available indications of the level of the water in the boilers to 
which they are attached ; but, nevertheless, they are liable to give 
erroneous indications under certain circumstances. Defects in the 
= of the tube, tumultuous ebullition, presence of steam 

ubbles or suspended matters, obstruction of the tubes by foreign 
substances, and condensation of steam in the connecting pipes are 
the chief sources of error; the result of which is that the water 
level indicated in the gauge is often more or less different from 
the true level in the boiler, the difference being sometimes very 
marked, ‘Tumultuous ebullition generally occurs when the water 
in the boiler has fallen below its proper level, and hence of itself 
suggests that something is wrong with the water supply. Obstruc- 
tion by deposition of crust, or otherwise, usually prevents rapid 
oscillation of the water in the gauge ; the blow-off cock should 
then be opened so as to dislodge the obstructing matter, if possible. 
In any case the cocks connecting the boiler and gauge ends should 
he closed each evening, and opened again in the morning, and not 
be left open, as this would facilitate deposition of obstructing 
matter. The author is of opinion that the use of two water level 
indicators is indispensable, working independently of each other ; 
but that these should not be on different sysems. It is absolutely 
necessary that each should control the other, but they should both 
be on identically the same system. 


In a paper on ‘The Effect of Steam Jackets upon 
Multiple Expansion Engines,” by A. Witz—Comptes Rendus, 116— 
the author refers to the doubt that exists with many as to the 
utility of steam jackets, and states that, @ priori, it must be 
greater with simple expansion than with compound or triple- 
expansion engines. The results of a series of trials made by the 
author with a “‘ Dujardin” engine of 625 nominal horse-power at 
one-eleventh cut-off are given. The trials were made under the 
following five different conditions, viz.:—Steam in (1) the jackets 
of both cylinders and the receiver jacket; (2) in the two cylinder 
jackets only; (3) in the jackets of the high-pressure cylinder and 
the receiver; (4) in the receiver jacket only; (5) none in any of 
the jackets, All other conditions of the trials remained identical 
throughout. The results arrived at are as follows:—The initia! 
condensation, and therefore the re-evaporation during expan- 
sion, is much less in the high-pressure cylinder of a compound 
engine than in a simple expansion engine. The value of 
in the equation p.cy = constant, is eye | unity for all five 
conditions. When the jackets are in use the expansion line is 
above the hyperbolic curve, and below it when they are not. 
The steam consumption under conditions (5) being 3°7 per cent. 
greater than under conditions (1), there is a real gain, but—as an 
abstract of the paper in the Journal of the Society of Chemical 
Industry says—it is of little importance. The best results being 
obtained under conditions (3), makers who have discarded the use 
of jackets round receivers are justified in doing so. The steam 
consumption with the non-jacketed engine being remarkably low— 
6°547 kilos. — shows the superiority of compound over simple 
expansion engines, and falling as it does to 6°100 kilos. with the 
jacketed engine, that triple-expansion engines can alone give 

tter results, 
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MISCELLANEA. 


Mr. G. Herpert Bayzey, C.E., of Lymm, has opened 
an office in Albert-square, Manchester. 


Tuey break a bottle of wine over the engine in naming 
or opening an electric light works in America, just as, Lightning 
says, we do over a ship at its launching. Perhaps there is reason 
for not opening the bottle by more usual means. 


Tuer principal streets of the borough of Kingston-on- 
Thames were illuminated on Wednesday night with the electric 
light for the first time. Thirty-six arc lamps have been erected in 
the streets, each having a lighting power equal to 1000 candles, 
displacing 75 gas lamps. Installation has also been effected at the 
Town Hall, municipal offices, free public library, arid several shops 
and private residences. The contract was carried out at a cost 
of £16,000. 


ARCHBISHOP BENSON, continuing his visitation at Maid- 
stone on Saturday last, hit very decisively one of the most 
important points in connection with modern uniformity brain 
grooving, cramming system of education. He said that although 
there was much improvement as a result of the unmeasured pro- 
digality of elementary education, he doubted whether originality 
was being encouraged at all. If the effect of education was to 
damage originality it was not doing what education ought to do, 
nor what a less minute education used to do, 


Tue London Chamber of Commerce now holds for inspec- 
tion inits information department thirteen specimens of tools used 
for wood-cutting in British Honduras. These samples have, through 
the Crown Agents for the Colonies, been presented to the Chamber 
by the governor of the colony, Sir Alfred Moloney, K.C.M.G., who 
urges manufacturers to endeavour to recover the ground they have 
lost to America in supplying some of the tools. It is intended, 
after the 11th November, to lend the collection to the Birmingham 
and such other country Chamber of Commerce as may apply for 
their loan. 


On the 24th inst., Colonel W. M. Ducat, R.E., Locat 
Government Board inspector, held an inquiry at Staple Hill with 
regard to an application of the Keynsham Union Rural Sanitary 
Authority to borrow £19,000 for works of sewerage and sewage 
purification for the contributory place of Mangotsfield. The clerk 
to the authority submitted details of what was proposed to be 
done by Mr. C. Nicholson Lailey, Westminster, the engineer, and 
gave information with reference to the scheme. Ferozone and 
polarite are to be used, and it is intended to proceed with the work 
without delay. 


Ar the initiative and with the co-operation of the 
Copenhagen Patent-office, the Industrial Society of Copenhagen 
intends in January, 1894—possibly also in February—to arrange a 
special exhibition of such new inventions as may be considered 
likely to be used in Denmark, Norway, and Sweden, and especially 
such as it must be supposed will be of interest for the handicrafts 
and industrial etablishments of these countries. The Industrial 
Society of Copenhagen will be best known in foreign countries 
through the fact that the unusually successful exhibition in Copen- 
hagen in 1888 was arranged by it. The Danish Government also 
entrusted this society with the arrangement of the Danish division 
of the World’s Exhibition in Chicago this year. 


Tue first-class battleship Royal Oak, built and engined 
by Messrs. Laird Brothers, and of which we gave a full detailed 
description in our last issue, reached Spithead at 2 p.m. on Sunday 
last from the Mersey, which she left at 5.30 p.m. on the 27th, after 
having undergone a two hours’ preliminary trial of her machinery. 
Heavy weather prevailing throughout Saturday, she was kept 
under easy steam, but having lost the force of the storm on round- 
ing the Land’s End at 2a.m. on the 29th, the revolutions of the 
engines were increased, and an average speed of 15 knots was 
realised up to her arrival at Spithead. Captain the Hon. A. 
Bethell had the vessel under his charge on the passage round, 
She is now in Portsmouth Harbour preparing for her official steam 
trials. 


An exhibition, which is intended to reproduce some of 
the most prominent exhibits at the World’s Columbian Exposition, 
and which is to be known as the World’s Fair Prize Winners’ 
Exposition, is to be held in the Grand Central Palace, New York 
City, from November 24th, 1893, to January 13th, 1894. The 
building is designed for trade exhibitions and similar purposes, and 
is situated on Lexington-avenue, between 43rd and 44th-streets. 
It is a six-storey fire-proof structure, 200ft. by 275ft., with a floor 
space aggregating about fifteen acres, and was only completed last 
spring. It is said that many applications for space have already 
been made by American and foreign exhibitors. The admission 
fee for the public has been fixed at twenty-five cents. There will 
be a restaurant, reading, writing, and smoking rooms and an art 
gallery; and the top floor has been set apart for a “‘ Midway 
Plaisance.” Broad stairways and large elevators, with cars carry- 
ing seventy-five persons, will provide for the handling of large 
crowds, 


A NEw departure has been adopted in the East in the 
way of mitigating the heat so much complained of in structures 
roofed with corrugated galvanised iron, &c. The method employed 
has been to place a layer of diatomite or kieselguhr composition, 
hitherto successfully employed for steam boiler covering, between 
the outer iron and an inside lining of thin wood or other suitable 
material. Last month the Stra‘ts Times reports that a large 
church erected in the Sepoy Lines at Singapore, and opened by 
the Acting-Governor of the Straits Settlement, was covered with 
composition made of Skye diatomite. This diatomite or kiesel- 
guhr, from which the composition is chiefly made, was heretofore 
supplied only from Germany and other foreign parts, but it was 
recently discovered in large quantities and of first-rate quality in 
the Island of Skye, Scotland, where the deposits are now worked 
on a large scale by the Skye Diatomite Company at Portree, Isle 
of Skye. That company now employs a large number of Skye 
crofters in working the mines, which have now to a considerable 
extent been opened up, thus giving rise to an industry success in 
which may be hoped for. 


THE German Imperial Commission on the explosions 
of petroleum lamps, from a copious collection of evidence, elicits 
evidence in support of the conclusion that scarcely 1 per cent. of 
the total lamp explosions have been occasioned by attempting to 
extinguish the lamps by blowing down the chimney. The majority 
of the explosions were occasioned by special circumstances, such 
as knocking over, or letting fall the lamps, rapid movements, or 
holding aslant, whereby frequently ignition of the vapours in the 
interior of the oil reservoir or chamber is occasion For pre- 
vention of explosions the following rules, as given in the Journal 
of the Society of Chemical Industry, are to be observed :—(1) The 
lamp must have a heavy foot with a base as broad as possible, so 
that it cannot tip over. (2) The oil reservoir ought preferably to 
be of metal, rather than of glass or porcelain, (3) The well-fitting 
chimney must be adjusted so that no side draughts of air can reach 
the flame. (4) The burner-ring must be firmly tixed. (5) The 
wick ought to be soft and not too thick, also of a width such that 
it can be easily drawn into the holder. (6) The reservoir ought to 
be filled up completely before using the lamp; during the filling 
up no flame ought to be in the immediate neighbourhood. (7) The 
lamp must always be kept clean. (8) The extinguishing of the 
lamp ought to be effected, after lowering the flame to the level of 
the burner, by blowing down the cylinder not directly but from 
one side, a kind of side-blast. The direct blowing into the cylinder 
is to be avoided. (9) The burning lamp ought not to be exposed 
toa draught. If this cannot be avoided though, since the lamp 
must be carried about, then it must be protected from the draught 
by interposing a piece of paper or cardboard, &c, ‘ 
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TO OORRESPONDENTS. 


Registered Tele; hic Address, ‘‘ENGINEER NEWSPAPE 
” vite LONDON.” ~ 


*,* In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

J. J. K.—None of the troubles that you anticipate have Leen encountered. 

G. C. O. W.—You cannot have a better book than Miller's treatise on the 
calculus, 

©. W. 8. (Gospel Oak).—You will find tables of erpansion of metals in 
every Look that deals with physics, See also Molesiorth's ‘‘ Pocket-book:” 
and Clark's Rules and Tables for Engineers.” 

T. C. 8.—You do not say how much air you want to pass per minute, A 
Jan will answer, but a Roots blower will, perhaps, give better reaulte, 
because the fan would have to be run at a high speed. The friction will not 
be very great, as there are no sharp bends, 





SHEFFIELD.—(et Calvert's ** Mechanic's Reference Book” —Mancheater : John 
Heywood—2x, Gd, ** Machine Construction and Drawing,” by Tomkins ; 
elementary, 2s.; advanced, 5a.—London : Collins and Co, Or “ Machine 


Drawing,” by T. Jones-~Manchester : John Heywood, 





BOILER MOUNTINGS. 
(To the Editor of The Engineer.) 
Sir,—-Will any correspondent kindly inform me who are the makers of 


“ Probert and Bridges’” high and low-water detector? E.W 
October 28th, oe 





DRILLING MACHINE SPECIFICATIONS. 
(To the Editor of The Engineer.) 

Sir,—I should like the opinion of your readers on the following, and 
also the opinion of any in the trade. If I buy a radial drill whose 
approximate specification, omitting a few particulars such as size of 
spindle, rise of same, &c. (which are not of interest at present), is as 
follows: Weight, 75 ewt.; four-speed cone for 3}in. belt, largest diameter 
12}in.; spur gear, jin. ag x 8in. face x 13in. diameter; slide arm, 
5ft. long x 15in. depth of face—what weight and sizes am I entitled to 
get, or what would be a fair allowance for the trade? And what am I to 
understand by depth of face of arm ? 

October 27th. D. M. 
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MEETINGS NEXT WEEK. 


InsTITUTION OF ELECTRICAL ENGINEERS. — Thursday, November 9th. 
Paper on “‘ The Electrical Transmission of Power from Niagara Falls,” by 
Professor George Forbes, F.R.8. 

Society oF ENnGINgEERS.—Monday, November 6th, at the Town Hall, 
Westminster, at 7.30 p.m. Ordinary meeting. Paper on “ Collieries 
and Colliery Engineering,” by Mr. R. Nelson Boyd, M. Inst. C.E. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Enaineers.—Wednesday, November Sth, at the Durham College 
of Science, at § p.m. Ordinary meeting. Address by the President, 
Mr. J. Watt Sandeman, M. Inst. C€.E., on ‘Concrete and Portland 
Cement.” 
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NAVAL MAN(EUVRES IN 1892. 

Ir is strange, but true, that we in this country are 
always indebted to United States officers for most 
valuable information concerning what takes place in our 
own ships of war. We have had occasion to call atten- 
tion to the phenomenon before now. The cause of it 
remains unexplained. The Lords of the Admiralty make 
no sign. We could readily understand the force of 
reasons for official silence based on public policy; but 
these cannot, consistently at all events, be advanced. 
Why should information be afforded to foreigners which 
is withheld, we shall not say from the English press, but 
from English officers? This question must remain 
among the inscrutable mysteries of Admiralty policy, 
and we can only be thankful that any source of 
information can enlighten us on points of very 
great interest. The source of information is now, 
as it has been before, one of the volumes issued from 
time to time by the United States Office of Naval Intelli- 
gence, for the receipt of which we are indebted to the cour- 
tesy of Lieut. Commander Cowles, U.S.N., naval attaché. 
This book contains an admirable account of the Inter- 
national Columbian Naval rendezvous and review of 1893, 
and a report on the naval manceuvres of 1892—not only 
those of Great Britain, but those of France, Germany, 
Austria, Russia, and Japan. As regards the first, it 
suffices to say that nothing approaching it in thorough- 
ness has been published in this country. We fear that it 
is useless to advise British naval officers to procure the 
book, because, so far as we are aware, it is not for sale 
either in this country or the United States. With the 
warlike operations of our squadrons, however, we shall 
not now concern ourselves. The facts which possess 
special interest for our readers are those connected with 
the performance of the machinery of our ships, and we 
regret to have to add that they are only too alarming and 
suggestive. Under the depressing title of ‘“ casualties,” 
we have an ominous list of breakdowns, affecting no 
fewer than seventeen ships, while twelve torpedo boats 
suffered more or less. We cannot, we think, do better 
than reprint the list as it appears in his report. It will 
be found on page 432. 

Let us consider what all this means. Presumably all 
the ships that took part in the manceuvres had been care- 
fully overhauled. They were supposed to be in a con- 
dition to go anywhere and do anything. There were in 
all sixty-five vessels in the squadrons, besides torpedo 
boats; but many of these were tugs and tenders, and 
need not be considered. The casualties reported all 
occurred, it will be seen, on board fighting ships of greater 
or less power. The casualties were of greater or less 
moment intrinsically, but they would all have been of 
great importance in actual warfare. Take the Gorgon 
for example, a vessel of 3500 tons, carrying 157 men. Her 
steam steering gear broke down, not once or twice, but 
repeatedly ; a thing extremely dangerous to herself and 
any other ships which chanced to be near her. The 
accident on board the Northampton, an armoured cruiser 
of 7600 tons, was, it will be seen, very serious. The 
Howe had to haul out of line for half an hour with a 
heated crosshead when steaming three-quarter speed. 
This was a mere trifle at the time, but it might have 
meant the loss of the ship herself or the escape of an 
enemy in actual warfare. The Arethusa’s record was 
utterly disastrous. She is comparatively a new cruiser, 
supposed to be able to steam at seventeen knots. But 
on the 10th of August she could not keep station without 
the utmost difficulty at thirteen knots, because her boilers 
primed. About noon her port engine broke down, and 
she had to make for Queenstown at a speed of nine knots. 
She got in on Friday, the 12th of August, luckily for 
her without being seen by any of the Red Squadron; 
otherwise she would certainly have been captured. 
The Thetis broke a piston, and was left dependent on 
one set of engines. It took some days to make her fit for 
sea. As for the torpedo boats, they appeared to have 
spent most of their time breaking down or damaging 
each other. The mancuvres began on the 1st of August, 
and lasted until the 13th. Thus all the casualties took 
place in less than a fortnight, and during that period the 
ships were by no means constantly steaming, and very few 
of them were pressed to the utmost for even a couple of 
hours. Is it not fair to conclude that, under the con- 
ditions of actual warfare, the results would have been far 
more unsatisfactory than they were? Above all things, it 
is necessary that the importance of the failures and break- 
downs should not be under-estimated. That which may 
scarcely do more than entail a slight inconvenience or a 
harmless delay in time of peace, may very well bring 
about the total loss of a ship—or even of a naval action— 
in time of war. 

To what are we to attribute the breaking down of so 
much machinery? Broadly, we believe that it is due to 
the mistaken estimate of the part played by steam in the 
modern warship. It ought to be evident that above and 
beyond all other qualifications, a fighting ship should at 
all times be able to move with rapidity. What would be 
the use of a foot soldier, wearing heavy armour, and carry- 
ing an admirable rifle, a big revolver, and 50 lb. or so of 
ammunition]? Under such a load his legs could not carry 





him. What would be thought of the policy which 
regarded his legs as things of secondary importance to 
his armour and his armament? Yet we find the strict 
analogue of such a policy in the system which carefully 
restricts the space and weight allowed for machinery in 
war ships. 

Not long since we saw in course of construction certain 
marine engines of very considerable power, and intended 
to drive a big man-of-war at a high speed. The caps of 
the crank-shaft plummer blocks were held down each 
with two bolts of very slender proportions. We remarked 
upon this to our guide, and pointed out that they had 
less than one-half the sectional area that would be 
allowed for bolts serving a similar purpose in engines of 
equal power in the mercantile marine. ‘‘ Oh,” was the 
reply, “but these are of tested steel, of splendid 
quality.” ‘Just the same quality,” we replied, ‘as 
those in such-and-such Atlantic liners.” ‘ Well, possibly,” 
was the answer, “but you see, if we attempted to make 
things as strong as they are in merchant steamers, we 
should never get a Government order.” Hine ille 
lacryme. Here is one direct cause of a great deal of 
sea trouble; but it would perhaps be ungenerous to insist 
on this just now, because of late the conviction has come 
home to those in authority that they had gone much too 
far, and so for the present we find that a little more 
weight and a little more space are placed at the disposal of 
the engine builders. The second cause of failure is no 
doubt to be sought in the cutting down of the engine- 
room staff, and the intrusting of important duties to men 
who have had no sufficient experience in the engine- 
room or in the workshop. On one point all the 
reports concerning the mancuvres are silent. We 
refer to what the engineers had to undergo during the 
manceuvres. All the officers had more or less hard 
work. The engineers have been too loyal to publish 
their story, but we can assure our readers that did they 
know as much as we do of the incessant bodily fatigue. 
the never-ceasing wearing mental anxiety, which chief 
engineers in particular underwent, they would wonder 
how it was possible for flesh and blood and heart and 
brain to stand it. Always one man to do the work that 
ought to devolve on two or three. The naval mancuvres 
cost a great deal of money, well spent. They teach much. 
They leave on our naval records lessons of infinite value ; 
but we do not hesitate to assert that the lesson taught by 
the list of casualties which we publish supplies a lesson 
second to none in importance to the people of Great 
Britain. The worst enemy with which an admiral can 
have to contend is that to be found under his own decks. 


EVOLUTION OF THE HORIZONTAL GIRDER. 


No sooner do the inventive faculties of the engineer 
display themselves, in giving to the world some new 
bridge or roof design, in which there is some departure 
in the combination of parts, in the particular form 
selected, or in the principles adopted, from established 
precedents, than we are at once informed that the 
identical structure existed ages ago in China, or some 
equally far distant region. We are not on the present 
occasion, fortunately for our readers, about to ask them 
to accompany us to a terra incognita in order to discover 
the prototype of the particular example of engineering 
construction prefacing our article. While it is no doubt 
exceedingly interesting from an antiquarian point of 
view, it is not always practicable, or professionally con- 
venient, to pay a visit to the land of the Rising Sun, or 
the dominions of the Grand Llama, to demonstrate 
that there is nothing new in the principles and 
practice of modern bridge building. A trunk of a 
tree in our own country — blown down by the 
storm, or fallen from the effects of senility or 
decay across a stream or a chasm—supplies us with our 
primordial example. From the unhewn log was deve- 
loped the squared beam, in all varieties of rectangular 
section. Although we are satisfied with our natural 
selection, it is not impossible that the idea of a straight 
beam or horizontal girder might have been evolved from 
the form which would be assumed by an extradosed arch 
of infinite radius. This assumption necessarily involves 
the pre-existence of the arch form, which historically is 
not unlikely, and the probability of which is still further 
accentuated, if the Greek etymology of the word be 
accepted. It is not surprising, having regard to the 
splendid specimens of timber, the magnificent material 
readily obtainable in former times, that the capabilities 
of the simple beam were, for a considerable period, equal 
to the demands made upon it. Before, however, consider- 
ing its development into a built-up girder, attention must 
be given tothe new material that was ultimately destined 
to reduce to complete insignificance its greatest achieve- 
ments, and inaugurate a fresh era in all matters pertain- 
ing to the constructive arts. 

Useful as the introduction of iron was to the engineer 
and architect, it is very doubtful if its range would have 
been so extensive, and its application so universal, had 
not its advent been accompanied, and its progress 
furthered, by certain circumstances to which we may 
briefly refer. We allude to the valuable series of scien- 
tific and analytical investigations undertaken by experts 
and mathematicians of recognised ability and experience, 
to the costly, and at that time exhaustive, character of 
the practical tests and experiments, and to the labours of 
a Royal Commission appointed for the express purpose of 
instituting a most stringent inquiry into the merits and 
demerits of the new candidate for professional favour. 
As a general result, bearing more directly upon our 
subject, among the various theoretical and empirical data 
and formul: sifted and established, may be mentioned the 
determination of the laws which govern the action of the 
fibres at different points in a beam, and hence the position 
of the neutral axis. The advantage of removing as much 
as possible the material from the neighbourhood of that 
line, and placing it elsewhere, was demonstrated beyond 
the shadow of a doubt; and the consequent introduction 
of the flanged girder—a section impossible in timber— 
was not only a fatal blow to the simple rectangular beam, 
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but also placed a limit to the employment of that material 
in another phase of evolution. It is certainly remarkable 
that men of the scientific attainments of Galileo and 
Leibnitz should have fallen into the error of supposing 
that every fibre of a beam acted with an equal amount of 
resistance; and, as a necessary corollary to this assump- 
tion, that the position of the neutral line or neutral 
axis of rotation was situated at the upper or lower 
surface of the beam, accordingly as it was supported 
at both ends, and loaded in the centre or fixed 
as a cantilever with a weight suspended from the free 
end. These radical defects in the theory of Galileo 
would not stand the crucial test of absolute experiment, 
and their fallacy was subsequently fully established. We 
have no intention of dictating the exact manner in which 
inquiries of this nature ought to be conducted, but it is 
worthy of notice that the investigations of Galileo were 
unaccompanied by any experiments, and his erroneous 
results deduced solely from mathematical and analytical 
considerations. Experience has long since shown most 
conclusively, that theory and practice must go hand in 
hand, and all abstract theoretical formule and data must 
be modified to suit the exigencies of actual practice, and 
that it is in the wise and judicious combination of the 
two that is to be found the real answers to the different 
problems requiring solution. 

Previously to the simple horizontal balk developing 
itself into the fully trussed girder, it probably passed 
through an intermediate or incipient stage of conversion, 
in which an attempt was made to increase its capabilities 
by the addition of iron struts and ties, producing the 
familar example of the ordinary travelling crane or 
gantry truss. Beyond altering the transverse stresses on 
the beam into those of a longitudinal character, no very 
great results attended the change, although it is important 
as indicating a new departure in the development of the 
original form, and how iron was called in to aid in its 
further modifications. As the flanged form was inadmis- 


as formerly, the sole arbiters of the particular design to 
be adopted under certain circumstances. 

There remains yet one more example of the horizontal 
girder to be adverted to, and that is when it involves the 
principle of continuity, embodied also in the cantilever. 
As an illustration we will select the Boyne viaduct, which is 
acknowledged to be both theoretically and practically as 
excellent a specimen of the horizontal continuous lattice 
girder of three spans as can be found anywhere. It will 
probably not have many more successors, at any rate so far 
as large spans are concerned. Uniformity in depth where 
the several spans are glaringly unequal constitutes a very 
grave objection to its use. It is argued, on the other 
hand, that this apparent want of economy is counter- 
balanced by the fact that the sectional area, being of a 
variable character, can be reduced as required by the 
diminution in the side spans. That some reduction is 
effected will be admitted, but it is very questionable 
whether it can be practically proportioned so as_ to 
meet the demands of the stresses and no more, and if 
not, then it supports the view already taken of the 
independent lattice girder. Indeed, a glance at some of 
the most recent designs of the cantilever girder, of which 
the spans do not exceed three-quarters of the central 
span of the Boyne viaduct, which is equal to 264ft., 
sufficiently indicates the abandonment of that older 
| type of construction, and the advent of a new régime. 
| A few words may perhaps be said respecting the limiting 
| span of the fin de siécle horizontal girder. If thoroughly 
| reliable steel, of a quality which would allow it with 

perfect safety to be strained up to its proper limit, could be 

obtained, the span of a horizontal girder might be extended 
| to some 800ft. or 900ft. It must, however, be kept in 
| view that in comparing the advantages of different types 
| of girder, it is not the maximum possible span that is so 
| much the object of research, as tlie span which for each 
| individual type is the most suitable and most economical 
| for the especial instance for which it is required. 





sible, the next step was to place the balks at a certain | 


vertical distance apart, and unite them by a series of 
upright and diagonal struts and ties, some of timber and 
others of iron, or sometimes both of the same material, 
thus constituting the first examples of the horizontal 
girder with a trussed or open side or web. By the term 
*‘ horizontal girder” is meant, in the present instance, a 
girder supported upon two bearings upon the same level, 
and constructed with upper and lower chords or booms, 
also horizontal. 

This phase brings under notice the numerous types of 
trussed timber girders, in the building of which our 
American confréres have shown so much skill and 
practical knowledge as to be fairly entitled to the honour- 
able distinction of facile princeps. So many and so various 
are their designs, that it requires no ordinary amount of 
acquaintance with braced structures to be able to decide 
upon mere inspection, to which particular class of truss 
the girder may belong. The advance from the solid 
horizontal beam, or the same beam strengthened as 
already described, to the deep trussed girder, was 
enormous, but still not sufficient. After a short period, 
it beeame evident that as longer spans were required, 
timber was played out, and the attention of engineers was 
directed to the capabilities of iron as the only material 
equal to the occasion. 

So far as the web is concerned, the examples of trussed, 
or as they are usually termed lattice iron girders, are 
clearly modified imitations of their timber predecessors, 
and their superiority in that particular part of the design 
is due solely to the substitution of a stronger material. 
But when we come to consider the plate girder, whether 
single or double, as in the case of tubular and box girders, 
there is a very noticeable difference. In these instances 
we have the solid web, which equally with the flange is 
impracticable in timber constructions, and it is to be 
observed that in the progress from timber to iron bridges, 
the employment of the solid-sided wrought iron girder 
upon a large scale was anterior to that of their subse- 
quent open web rivals. The latter, in fact, were pro- 
nounced by the Royal Commission already alluded to as 
being of “‘doubtful merit.” Relegating therefore to the re- 
cords of the past the tubular and box girder, although the 
latter is sometimes still used under comparatively insigni- 
ficant conditions, we have the single plate and the open 
web as the fully evolved type of the horizontal girder. It is 
possible—if we may hazard the assumption—that the 
“plate” will outlast the “lattice,” and consequently 
rank as the survival of the fittest. A distinction, essential 
to our subject, must be made between the “ lattice ” and 
other descriptions of the open web system, to which that 
type per se belongs. By the term ‘‘ lattice” is signified 
an arrangement of the diagonal bars in the web which 
causes them to intersect one another in two or more 
points in their length, and thus constitute a series of 
multiple triangulations. We are led to our predictive 
conclusion for reasons which, no doubt, have not escaped 
our readers. In the examples of open web girders 
recently illustrated and described in THE ENGINEER, there 
is clearly a tendency on the part of engineers to depart 
from the lattice principle and revert to the original or 
Warren form of web. In other words, instead of sub- 
dividing the shearing stresses among a number of bars, they 
are concentrated upon the individual struts and ties com- 
posing a single system of triangulation. One advantage 
of this method is that it effects considerable economy in 
the utilisation of the material. It is obvious that less 
margin is necessary—or less waste, as it may be termed, 
is incurred—in adapting a given sectional area of metal 
to the demands of a heavy stress, than if the single stress 
were subdivided, and the correspondingly large intact 
section cut up into a number of smaller scantlings. If 
all the bars sloping in one direction in the web of a 
lattice girder were so multiplied in number, or so flat- 
tened out, as to touch one another, we should have the 
plate girder. Although it is not necessary to quote the 
Horatian maxim as a warning to our readers, yet the 
plate girder looks stronger than the lattice, and it must 
be borne in mind that engineers are frequently, not always, 
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| EARL FITZWILLIAM AND THE COAL WAR. 


| 


| Earn Frrzwriyiam has brought to the front an aspect of 
| the coal question which has been lost sight of. One of his 
|lordship’s principal pits, Low Stubbin, is located near the 
| Parkgate Iron and Steel Works. Owing to the closing of the 
| Low Stubbin Colliery, the Parkgate Company were deprived 
| of fuel, which, of course, caused them to discharge their 
|employés. These iron and steel workers, who had no voice 
|in causing the calamity and equally little in ending it, 
| approached the earl with a request that he would re-open the 
Low Stubbin pit. They disclaimed any wish to discuss the 
merits of the dispute between the miners and their employers, 
but added—‘‘ We do ask you respectfully, in the name of 
common humanity, to grant our request. Could you see 
the pinched faces, and other signs of distress and poverty 
existing amongst us, and that through no fault of ours, I 
think you would not deny us.” Lord Fitzwilliam, in his 
reply to this appeal, puts the case very clearly. ‘‘ The suffer- 
ings and misery endured by thousands of innocent women 
and children, as well as by men equally blameless, have, he 
admits, caused him ‘deep concern.’ He has done all he 
could to mitigate that distress, but he points out that there 
can be no effectual remedy till the tyranny which one set of 
workmen are inflicting upon another set is put an end to.” 
“* You must look,”’ he says, ‘‘ to the origin of all this misery 
in our locality. Goodwill, peace, and prosperity prevailed at 
Stubbin and elsewhere. So far as I know, the workmen had 
no complaint against me: I certainly had none against them. 
Yet the men belonging to the Miners’ Federation were 
ordered out of the pits. Those not belonging to the Federa- 
tion dared not continue to work, or, in many cases, even to 
acknowledge that they were not members of that Federation, 
and most reluctantly all were compelled to remain idle and 
| see their families suffer.” His lordship adds that no com- 
| mercial enterprise can possibly prosper under such conditions, 
| and he says that even supposing he opened his pits to-day, 
the men might be ordered out to-morrow, although both 
employers and employed wish to go on working peaceably 
and profitably. Lord Fitzwilliam is one of the most generous 
of landlords and most kind-hearted of men—an English 
landlord who has even solved the problem of being popular 
in Ireland, from which he dates this letter. Yet he sees no 
way to re-open his pits until three things are restored-— 
peace, security, and freedom of action. His lordship is only 
one of many proprietors who have similarly suffered, and 
without just cause. It seems to be forgotten that the policy 
of the Miners’ Federation has completely changed during the 
conflict. A considerable number of coalowners were not 
members of the Masters’ Federation, and did not follow them 
in their request for a reduction of wages. The Miners’ 
Federation, however, with the view of effecting a complete 
stoppage in the coal trade, ordered all colliers to bring out 
their tools, whether notices for a reduction had been given or 
not. When the Union funds had been exhausted, and public 
support was found to be inadequate to keep the thousands of 
unemployed, the miners’ leaders changed their policy and 
permitted all to resume work who could do so at the old rate 
of wages, stipulating that each collier returning to work 
should contribute one shilling per day, for every day he was 
employed, towards the support of those who were still idle. 
Thereupon a number of the pits were opened, but Earl 
Fitzwilliam and a few others, who are able to stand the 
strain, declined to have their property at the caprice of any 
colliers’ executive. Hence his lordship’sletter from Coolattin, 
his estate in Ireland. 





THE FASTEST VESSEL IN HER MAJESTY’S NAVY. 


We have the pleasure to record the successful official trial 
on Saturday last of H.M.S. Havock, built by Messrs. Yarrow 
and Co. This trial was looked forward to with more than 
usual interest, the Havock being the first of twelve similar 
vessels of an entirely new and distinctive type, which are 
being built by private contract for the British Admiralty. 
They have been designed by Mr. W. H. White, Director of 
Naval Construction, and are intended to be superior to other 
fast vessels building by foreign Powers, who, it is well known, 
have made great advances of late in the construction of such 
vessels. Thename given to this new type is that of ‘ torpedo 
boat destroyer.” They are intended to act against torpedo 
boats, and to have a speed superior to that possessed by such 
craft at the present time, and, what is of the highest import- 





ance, to be capable of maintaining that speed at sea, in which 


mete boats have been found to be sadly deficient 

coal-carrying capacity will enable them to have a ra 
action far greater than the present torpedo boats, and to 
practical experience how farthe Havock can operate from aba, 

a further slow speed trial is to take place at the end of this wo, a. 
The Havock is called after a famous warship of some two + : 
dred years ago, and is 180ft. long by 18ft. 6in. beam, and ao 
200 tons displacement. She has two sets of triple-expansioy ; 
engines, with cylinders 18in., 26in., and 394in. in diameter 
by 26in. stroke, designed to give 3500-horse power at 400 
revolutions per minute. They drive twin screws, hayin 

three manganese bronze blades, 6ft. 2in. in diameter, He 
boilers are two in number and of the locomotive type, one e 
each set of engines, in separate stokeholds, forced draught 
being supplied to them by two fans by Allen and Co., and are 
designed for a working pressure of 1801b. per square inch 
Her guaranteed speed is 26 knots on a continuous run of 
three hours. This the Havock easily exceeded on Saturday 
in spite of a very heavy sea—the water finding its way eyey 
into the engine-room—when she attained a mean speed 
during the three hours of 26} knots, the boilers keep. 
ing a plentiful supply of steam, with the pressures ranging 
from 1601b, to 170 1b., and the engines averaging 360 revoly. 
tions per minute. Everything worked very satisfactorily 
with the exception of a slight mishap to one of the 
circulating pumps, which compelled the engines to be run for 
the latter half of the trial without the water service to the 
bearings, thrust, &c. Nevertheless, no trouble was caused by 
overheating, and the trial finished successfully. The arma. 
ment of the Havock consists of one 12-pounder quick-firing 
gun, mounted on the conning tower forward, and three 
6-pounder quick-firing guns, one on each side forward, and 
one aft on a high pivot. She also has one fixed bow torpedo 
tube and two revolving deck tubes, 18in. in diameter. She 
carries an electric search light, supplied with current from 
one of Allen's dynamos, placed in the engine-room, whiere are 
also the air compressors, evaporator, steering engine, «c, 
Messrs. Yarrow and Co. are also building a sister ship, the 
Hornet, to be supplied with Yarrow’s patent tubulous boilers, 
and her speed is expected to be 27 knots. 
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INCREASED BRITISH IRON AND STEEL PRODUCTION, 


TuarT a revival in the iron and steel trades had undoubtedly 
set in when the coal strike began is shown conclusively from 
the half-yearly returns of the British Iron Trade Association, 
issued for the first time in their complete form this week, 
The circumstance is important, and afforded hope for the 
belief that when the temporary though serious hindrance 
caused by the strike is 1emoved, the revival will be continued. 
So upset has business been by the almost unprecedented con- 
dition of affairs in the coal trade lately, and its deleterious 
effect upon iron and steel making and engineering, that we 
can quite understand the temptation which exists to adopt a 
pessimistic view as to trade, and to declare that the earlier 
months of the year produced but a flash in the pan—a will- 
o’-the-wisp, deninel to mislead those who trusted it. The 
present statistics appear therefore very opportunely, and 
should have a good effect upon trade, by showing the ground- 
lessness of desponding views in face of the really important 
improvement which the earlier portion of the year witnessed, 
The forward impetus, as disclosed by these figures, is so con- 
siderable that we cannot doubt that the removal of the 
present impediment—which removal will probably be not 
much longer delayed—will be accompanied by a continuance 
of the progress. Trade is elastic in its nature, and it is quite 
possible that it will go forward all the more quickly because 
of the temporary repression it has sustained. The statistics 
show that there was an increase of no less than 874,619 tons 
in the production of pig iron in the United Kingdom during 
the first half of the present year compared with the corre- 
sponding period of last year; the extent of the chief augmenta- 
tions being Cleveland, 763,466 tons; Lancashire, 96,831 tons; 
Cumberland, 93,075 tons; and South Wales, 36,254 tons. 
The same reassuring feature is presented by the steel trade, 
for the make of Bessemer ingots for the first half of this year 
was 134,896 tons in excess of the quantity produced in the 
corresponding period of 1892, the total having been 784,712 
tons, against 649,816 tons. The increased output by the 
basic Bessemer process was 22,521 tons; and by the acid 
Bessemer, 112,375 tons. 


LIVING PHOTOGRAPHS, 


At the meeting of the Camera Club last week, under the 
chairmanship of Mr. H. M. Elder, M.A., secretary to the 
Physical Society, Professor Marshall Ward, F.R.S., read a 
paper which had been announced with the above sensational 
title, which title the speaker incidentally remarked was not 
of his selection. He set forth how light kills bacteria germs, 
as already described in these pages, and stated that a con- 
tention has arisen as to whether the light really kills the 
germs or renders the gelatinous film in which they rest unfit 
for their food. He experimentally attacked this problem by 
pouring a film of distilled water, to which germs had been 
added, over a glass plate, allowing it to dry, then exposing a 
part of it to sunlight under a letter cut in a stencil plate. 
Afterwards he covered the whole surface of the plate with a 
film of agar-agar, and allowed incubation to go on under the 
gelatinous layer ; the result was that bacteria developed only 
upon that part of the plate which had not been exposed to 
light. Sunlight kills the germs more rapidly than does the 
electric light, but the spectrum of the electric light is much 
more active than that of sunlight in killing them by rays 
extending far into the ultra violet; he showed photographs 
of the spectra thus obtained. A quartz optical system had 
to be used in the latter class of experiments, in which he 
had been much aided by Doctor Oliver Lodge; glass cuts 
off most of the ultra violet spectrum. In cases of dangerous 
infection, say in a railway compartment, he thought the 
rays of an arc light not covered by glass to be excellent dis- 
infectants. He exhibited three similar photographs of a 
rough description, which he had obtained by a kind of litho- 
graphic process, from one bacteriological film. As a biologist 
he wished that physicists or photographers would tell him 
why the rays of the more refrangible end of the spectrum 
kill these bacteria; he added that he possessed evidence 
that where the light did not act long enough to kill them, 
it damaged them. Few of the exposures mentioned at the 
meeting were of less than three hours to sunshine, most of 
them not in hot weather. 
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THE CORINTH CANAL WORKS. 


THE new canal completely opened for traffic last 
month across the famous Isthmus of Corinth is the most 
jmportunt commercial and naval waterway constructed 
up to the present in Europe during the century, and 
outside Europe the canal has only a parallel in that of 
ee piercing of the Isthmus of Corinth was already 
contemplated in olden times by Periander, Tyrant of 
Corinth, 627-584 n.c., and afterwards by the Emperor 
Nero, who actually commenced the undertaking ; but a 
rebellion in Gaul compelled Cwsar to abandon it. ‘Traces, 
however, of the canal existed up to the present, for some 
distance its width having been about 200ft. In 883 it 
was taken advantage of by the Byzantine admiral 
Niketas Osyphas, who, in order to subdue Saracen pirates 
devastating the shores of Hellas, moved his ships up the 
canal, and eventually hauled them on rollers across the 
narrow isthmus at Corinth, and thereby surprised and 
scattered the enemy. 

It was the successful cutting of the Suez Canal which 
led to the Corinth Canal being projected and now com- 
sleted. In 1881 the Hungarian general Tiirr obtained a 
concession for the undertaking, and, forming a company 
for carrying it out, King George in 1882 turned the first 
sod. However, seven years later the work ceased from 
want of capital. The distance between the bays of 
Ogina and Lepanto is, in the narrowest part in which the 
canal is constructed, about four miles; and although 
the country is flat at both shores, it rises in the middle 
of the isthmus to a height of from 120ft. to 180ft. 
At either end, too, costly harbour works had to be 
constructed, and to execute all this the company dis- 
posed only of a capital of 3,900,000f. In this dilemma 
the Greek Government appointed a commission, which 
decided that a further sum of 30,000,000f. would be 
required for the carrying out of the work, and that the 
canat could not be completed till 1891. A Greek 
syndicate, the Société Héllénique du Canal de Corinthe, 
was then formed in Paris, which has brought the work to 
a successful conclusion, at an expenditure, it is said, of 
100,000,000f., the entire construction having occupied 
eleven years. The depth of the canal is 25ft., and the 
width about 100ft. 

Through the canal the steamship routes between Trieste, 
Venice, Brindisi, and Constantinople, Smyrna, «c., will 
be shortened by over 100 nautical miles. The greatest 
engineering difficulties were experienced in the rocky 
middle of the isthmus, which is only 4} miles long and 
22 yards wide, but where heavy blasting operations had 
to be effected. The quantity of earth and rock removed 
is estimated at 10,000,000 cubic metres. The great rail- 
way bridge across the canal, seen in our illustration, has 
been constructed by the Pirwus-Athens-Patras Railway 
Company. At the eastern terminus of the canal 
two new towns have already sprung up, viz., Isthmia, on 
the Zaronian Bay—in the vicinity of the famous islands 
of Salamis, Ogina, and Posedenia, on the Bay of Corinth— 
and New Corinth, about a mile from the old city. North- 
east of Isthmia is situated the railway station of Kalanaki, 
fifty miles from Athens. At Kalanaki terminates the 
gigantic barrier raised by the Greeks against the Persian 
invaders, and which also formed the boundary in more 
recent times between the Turkish and Venetian portions 
of Greece. 

The canal was opened officially in August by King 
George amid great enthusiasm, his Majesty being accom- 
panied in a trip through the canal on board the Royal 
yacht Sphakteria by his ministers, the foreign represen- 
tatives, kc., with two warships. Subsequently the 
Empress Frederick has passed through the canal on her 
way from Athens to Italy on board the British Admiralty 
yacht the Surprise, this vessel being the first of the British 
Navy to pass through a waterway which promises to play 
a very important ré/e in any future military and naval 
operations in the East. 

Our illustrations are reproduced from photographs 
= by Mons. 8. E. Pezanos, engineer of the Canal 
works. 








WATER SUPPLY NOTES. 


North-Eastern District.—The Newcastle Gas and Water 
Committee and the directors of the Water Company have 
made a joint visit to the Whittle Dene Reservoirs. They 
are stated to contain 420 million gallons, of which 150 
million is Tyne water. The average rainfall of the twenty 
years, 1863-83, is stated to have been only 26-76in., while 
at Hollington it was 31:92. In 1874 the late Alderman 
Newall, of Gateshead, proposed to supply Newcastle with 
20 millions, or more, of water daily from Ullswater Lake, 
seventy-eight miles distant, at a cost of half a million 
of money. It was then objected that it would cost two 
millions and supply water containing lead. This scheme is 
now revived by Alderman Cail, who previously supported it, 
and it is again objected on the old grounds. The Cowper 
Local Board have arranged to take the surplus water of the 
Seaton Delaval Coal Company for the augmentation of the New- 
sham water supply. At the monthly meeting of the Stockton 
and Middlesbrough Water Board the tender of Messrs. Walter 
Seott and Company for the construction of the Whorley 
Reservoir, near Winston, at a cost of £7816 19s. 3d., was 
accepted. The reservoir is a connecting link of the gravita- 
tion scheme. The tunnel is well in hand, and the statutory 
a water had been regularly discharged during the 
month, 

_, The Consett Iron Company's steel making plant is laid 
idle, owing to the impossibility of obtaining an adequate 
Supply of water. The Consett Water Company is contem- 
plating going to Parliament for powers to obtain a larger 
gathering ground, and to construct larger reservoirs. The 
works require 30 million gallons per month; the Smiddy 
Show Reservoir only holds this quantity, and water is 
required in addition for colliery and domestic supply. The 
reservoir is supplied with springs; there is practically no 
gathering ground, from its elevated position. It is stated the 
company is laying pipes to tap the supplies of the Weardale 
and Shildon Water Company's mains. In reference to the 





proposed Bill in Parliament to extend the powers of the 
company, a conference has been held by representatives of 
the Local Boards of Consett, Benfieldside, Leadgate, and 
West Stanley, and the Lanchester and Chester-le-Street 
R. S. A., and it was resolved to ask the company to supply 
filtered water. 

Barnard Castle Local Board. — The reservoir holds six 
million gallons, with a depth of 21ft.2in. The average con- 
sumption per day was 17 gallons, requiring 80,212 gallons 
per day; the inflow during the drought was 63,540 gallons 
per day, supplemented by 11,702 gallons from the reservoir. 

Yorkshire.—Batley Town Council: The reservoirs at Holme 
Valley still hold 98 days’ supply of water. There is no 
danger of scarcity. Mansfield Town Council: The new 
water supply boring has now reached 290ft., and it is expected 
the magnesia limestone will be shortly reached. The Ripley 
Local Board have the waters from the Butterley Colliery 
Company’s pits at Marchay and Hartshay analysed, and 
they were found to be free from organie impurity. The 
Beverley R. S. A. considered the question of supplying a 
number of East Riding villages with water. 

Lancashire.—L.iverpool Corporation Water Supply during 
the drought had delivered 11 million gallons of water per week 
in excess of last year. No less than 266 million gallons had 
been supplied to people living outside the compulsory area. 
The new south end main, 114 miles long, is now completed, 
and no leaking joint has occurred. Of the new Prescot main 
34 miles is laid, and five miles are in progress; when com- 
pleted, it will give full effect to the Vyrnwy scheme. The 
lining of the Llanforda and Cynynion tunnels is being 
perfected, and no less than 120 miles of telephone system has 
been completed in connection with the Rivington and Vyrnwy 
works. The Accrington Corporation and the adjacent Local 
Boards have determined to purchase the Accrington gas and 
water undertakings; the shareholders are to receive annuities 
equal to the dividends. No addition will be made to the 
rates. 








MANCHESTER SHIP CANAL. 


THE cutting at Acton Grange has been practically finished, 
and thus within three months from starting the mass of 
earth, carrying the original main line of the London and 
North-Western Railway, and parallel to it, at a distance of 
200 yards, London and North-Western Railway and Great 
Western Railway joint line has been got rid of. The 
surface of the railways was 50ft. above the bottom of the 
cana], and much of the material to be moved was red sand- 
stone rock. The speed with which the work has been accom- 
plished redounds to the credit of Mr. Jackson, the contractor, 
and all concerned. One face of the block of earth is shown 
in our recent illustration of the Acton Grange Viaduct. 

At Ellesmere Port the Dry Dock Company has lifted a fine 
three-masted ship on its pontoon, and thus commenced 
business. The dry dock above Mode Wheel Lock is ina 
forward state, and will be ready for use when the Canal is 
opened. 








BOOKS RECEIVED. 


Cussier’s Magazine. Engineering Illustrated, 
Gay and Bird. 

Round the Works of our Great Railways, 
With illustrations. London: Edward Arnold, 

Au Elementary Treatise on Theoretical Mechanics. 
Ziwet. London. Macmillan and Co, 1893. yg 

The Engineer's and Draughtsman’s Data Book, for Workshop 
and Office Use, Second edition, London: E. and F, N. Spon. 
1893, 


Vol. IV. London: 


By various authors. 


By Alexander 


An Elementary Treatise on the Geometry of Conies. 
Mukhopadhyay, M.A., F.R.S.E. 
18955, 

Reports of the Director of the Michigan Mining School Sor 
1890-1892, Lansing, Mich.: Darius D. Thorp, Printer and Binder, 
1893, 

Coal Gas as a Fuel: A Concise Guide to Fitters and Users. By 
Thomas Fletcher, F.C.S., Warrington. Liverpool: C. Tinling and 
Co, 1892, 

A Keu to Carroll's Creometru, consisting of Solutions to the Ever- 
cises th Ovihographie Projection aud Solid Geometry, London: 
Burns and Oates, 

The Ove Deposits of the United States, By James F. Kemp, 
A.B., E.M. New York: The Scientitic Publishing Company. 
London: 20, Bucklersbury. 1893, 

The A ngel of the Revolution : A Tale of the Coming Terror. By 
George Griffith. With illustrations by Fred. T, Jane. London: 
Tower Publishing Company. 1893, 


By Asutesh 
London: Macmillan and Co, 


The International Columbian Naval Rendezvous and Review of 


1893, and Naval Mane vvves of 1892, 
Naval Intelligence. 
1893, 

Everubody’s Letter Writer: heing a Complete Guide to Letter 
Writing, containing the Correct Method of Addressing Letters in all 
possih'e cases, adapted to Private, Social, Commereial, or Political 
Uses, with illustrations, By Penholder. London: Saxon and Co, 

Decorative Work for House and Home. n_ three parts. By 
George Edwinson, L, L. Stokes, and Mark Mallet. Illustrated 
with numerous explanatory sketches and diagrams. Edited by 
Francis Chilton-Young. London: Ward, Lock, Bowden, and Co. 
1893, 

Provisional Orders of the Board of Trade in reference to Gas 
and Water, Tramiray, Pier and Harbour, and Electric Light Under- 
takings. Being a Manual of Practice jor Promoters, Opponents, 
and O.hers, By Francis J, Crowther. London: Jordan and Sons. 
1893. 

Measurement of Light and Colour Sensations. 
Investigating the Phenomena of Light and Colour by means of the 
Selective Absorption in Coloured Glass, graded into Seales of Equiva- 


Navy Department—Office of 
Washington: Government Printing - office. 


lent Colour Valve. By Joseph W. Lovibond, F.R.M.S. London: 
George Gill and Sons. 
The Theory and Practice of Modern Framed Structures. Designed 


for the Use of Schools and for Eugineers in Professional Practice. 
= J. B, Johnson, C. W. Bryan, and F, E. Turneaure. First 
edition — first thousand. New York: John Wiley and Sons. 
London: Kegan Paul, Trench, Triibner, and Co, 1893, 

The Colliery Managers’ Handbook : A Comprehensive Treatise on 
the Laying-out and Working of Collieries, 
Reference for Colliery Managers, and for the Use of Coal-mining 
Students preparing for First-class Certiticates, By Caleb Pamely. 
Containing nearly 500 plans, diagrams, and other illustrations. 
Second edition, revised, with additions. London: Crosby Lock- 
wood and Son, 1893. 

Mechanics and Mechanism; being Elementary Evamples of the 
Leading Principles of Mechanics, together with Practical Diagrams 
and Drawings of the Principal Mechanical Movements, and the 
Details of Mechanical Construction and of Mackine Gearing, For 
the use mainly of schools and home students. By Robert Scott 
Burn. Seventh edition, revised and enlarged. London: Ward, 
Lock, Bowden, and Co, 4 
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THE TRAINING OF SHIPYARD APPRENTICES. 


AT a meeting of the Foremen Shipbuilders’ Mutual Association, 
held in Glasgow on the 28th ult., a paper discussing the apprentice 
question from a shipyard foreman’s point of view, was read by 
Mr. John F, Paton, of Messrs. William Denny and Brothers, 
Dumbarton. Mr. John Sinclair, foreman with Messrs. Russell and 
Company, of Greenock, presided, and there was a large gathering 
of head and under-foremen employed in Clyde shipyards. 
Although employers and workmen often met, the author said, for 
the purpose of adjusting questions affecting labour and wages, 
those —like thereselves—-who had charge of the direction of 
labour, and who stood midway between employers and workmen, 
never did. In the disputes between capital and labour, now so 
common all over the conntry, their views were seldom if ever con- 
sulted, and generally speaking they had to stand aside while the 
trouble lasted, both sides seemingly distrusting them. They were 
not, it was true, directly affected by disputes between capital and 
labour, but indirectly they had to bear the brunt of the trouble 
and antagonism, and they had to suffer much more than most 
people were aware of, He felt, however, that the restlessness of 
the workmen tended strongly to make foremen indifferent to their 
interests and those of the employers as well. If the educa- 
tion movement of late years had been the means of giving 
some people a better chance in the struggle for existence, it 
had also been the means of fostering the spirit of discontent. 
The remuneration of educated workmen or craftsmen is a 
doubtful quantity, for in many cases it has not varied for 
years, while the wages paid for uneducated or unskilled 
labour has been going upwards, The shipbuilding industry 
would, sooner or later, have to face the question of the 
advisability of abolishing the old-fashioned a system, 
Owing to the breaking up and subdivision of jobs, and the pleni- 
tude and marvellous capabilities of machinery and working 
appliances, a four or five years’ apprenticeship in any particular 
branch of shipbuilding work now appeared ridiculous. There was 
a time when shipyard apprentices were afforded the chance of 
learning all branches of the trade—fitting, riveting, and caulking : 
but now as many as three, if not four, distinct classes of workmen 
had to deal with one piece of material before riveters or caulkers 
got near it. On the whole, the present system worked very 
well in so far as rapidity of production was concerned. 
Work was more economically done, was more remunerative 
to the men, and less harassing to the foremen in charge. It 
happens at times, however, that a rush of extra work occurs in 
given places, and strange workmen have to be employed to cope 
with it. Then the great want of competent and all-round work- 
men is made evident. The right man probably is put to the wrong 
job, and the ordinary piecework rates are found barely sufficient 
to pay the help, when the inevitable row takes place. Every 
apprentice should be brought up to a fair standard of ability, but 
under present conditions the incentive to learn and the assistance 
afforded were quite inadequate. Lads were bound by agreement 
for a term of years to one department, and their earnings per 
week, from the very first, concerned them more than anything 
else. They drift along at one class of work during their 
whole apprenticeship term, with the result that good all-round 
workers are very scarce, and those that are, are not suffici- 
ently well paid compared with specialists. Apprentices should, 
the author thought, go through the constructive department 
first, and be employed simply as learners on probation. A 
short time would declare whether the novice was apt and fit for 
the work; whether, instead of the hammer and _ two-feet rule, his 
hands could be better employed with the shovel or the yard-stick. 
Foremen were mostly unable, even if so disposed, to explain, while 
work was proceeding, the details of the process, and the reasons 
why certain things were as they were, ¢.g., why holes should 
be of certain diameters for certain thicknesses of plate, or 
why given rows of holes should be closely or widely spaced, 
but the earnest apprentice was certainly entitled to receive 
such information. aval science classes were good enough in 
their way, but they were unpopular with outside workers, 
and the instruction given and the examinations set were sadly 
wanting in practical import. The true technical schools, in 
the author’s opinion, were the sheds and workshops of the ship- 
yard, and every foreman in charge of the bringing up of young 
workmen should be a technical instructor. The imparting of 
instruction during working hours, and as the actual work pro- 
gressed, was certainly beset with many difficulties, but he thought 
that with careful consideration and earnest efforts the difficulties 
might be overcome. It seemed to him that it was the duty of 
employers and managers to co-operate with the heads of depart- 
ments in seeking to meet with their young hands for at least 
one hour every week during the winter for technical instruc- 
tion. Meeting thus would enable managers and foremen to 
know much better what was really in their apprentices. At 
the end of winter an examination might be held, when, 
from exercises set, it would be apparent which of the learners 
were fit for constructive work, the remainder being passed 
along for such work as “strapping,” “slipping,” punching, rivet- 
ing, or caulking ; to do which much brain-power or technical skill 
were not required. All the youths should be retained as learners, 
without any agreement, until they were twenty-one or twenty-two 
years of age. More freedom of action would result, and both 
learners and employers would have every measure of justice done 
them. He had heard semi-officially, within the past few days, 
that an agreement had been drawn up between the employers and 
workmen's representatives fixing the number of youths to be em- 
ployed, and the rate of wages to be paid during apprenticeship. 
It is singular'that those entrusted with the training of the youths 
have not been consulted at all, and his audience would be truly 
surprised when he assured them that the wages to be paid were 
actually equivalent to a reduction of 45 per cent. on the sums paid, 
to his own knowledge, for over twenty years. All this, too, was in 
face of the fact that the remuneration of unskilled labour in 
shipyards had been going up for years, while the rates for skilled 
labour had varied only in the slightest degree. It was painfully 
evident to him that this arrangement was merely a “ patch-up” 
affair, and meant in the near future serious trouble for all concerned. 





PROVISIONAL ORDERS FOR 1894,.—Both the Corporations of Peter- 
borough and Bournemouth have given notice of their intention to 
apply to the Board of Trade, in the next session, for provisional 
orders for the electric lighting of their respective boroughs. It is 
possible that the expiration of the Swan-Edison patent, and 
the consequent reduction in the price of the lamp, will result in 
a considerable number of similar applications as the year advances 
to a conclusion. In the case of the cathedral city, the powers 
sought seem to indicate that the authorities are starting ab initio, 
and that all their work in the acquisition of land, the erection of 
machinery, the production of electricity, its storage and distribu- 
tion, comes under the category of an entirely new undertaking. 
The Corporation also petitions to be authorised to manufacture, 
sell, hire, or let dynamos, meters, lamps, and all other machinery 
and appliances which are necessary to the production of electricity. 
While the application of the Mayor, and other civic functionaries 
of Bournemouth, contains numerous clauses nearly identical with 
those inserted in the Peterborough order, it states that the former 
town is already in possession of existing generating stations and 
other works. Both orders are applied for under the provisions of 
the Electric Lighting Acts of 1882 and 1888. It may be mentioned 
that in the usual clauses empowering the applicants to cross over or 
under, break up and generally interfere with the existing condition 
of roads, railways, and thoroughfares of all descriptions, the 
Corporation of Peterborough particularly allude to the Great 
Northern, the London and North-Western, and the Great Eastern 





Railways, and the river Nene. 
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MANCHESTER ELECTRIC LIGHT.—COMPOUND ENGINES 


MESSRS. RICHARD HORNSBY AND SONS, GRANTHAM, ENGINEERS 














ELECTRIC LIGHT ENGINES FOR THE 
MANCHESTER CORPORATION. 
THE accompanying engraving illustrates one of several 
engines supplied to the Manchester Corporation for driving 
dynamos, by Messrs. Richard Hornsby and Sons, Grantham. 


They are compound vertical, with 103in. and 16in. cylinders, | 


24in. stroke, and are arranged to run from 120 to 135 revo- 
lutions per minute, a special form of gear being attached to 
the governors, so that by simply moving a lever more or 
less weight is added to or taken from the counterpoise. 
The engines are arranged to work with steam at 120]b. 
pressure, and are fitted with Ledward’s patent condensers, 
and we understand these engines are now running, and 
giving the greatest satisfaction, 


steadiness. 
and control the engines in the most efficient manner. The 
engines are designed to give off 90 brake horse-power when 
running at 120 revolutions per minute, and this they do 
easily. We understand Messrs. Hornsby have supplied a 
large ‘number of engines for electric lighting purposes in 
various parts of the world. 








WASTE SLUICES. 


THE question of securing the storage due to the depth of 
the highest flood level over the crests of weirs, more especi- 
ally of waste weirs of storage reservoirs, has exercised the 
ingenuity of engineers both in India and on the Continent. 
Falling gates, sluice gates, and needles, &c., have been 
designed with this end, and have proved more or less efficient 
in special cases, but none of the arrangements are entirely 
satisfactory. The length of waste weir in a large storage 
work is calculated so as to pass off floods with a given maxi- 
mum depth of flow over its crest, and it is clear that without 
the means of closing the space through which the flood water 
has been discharging so soon as the level of the water begins 


They are very well propor- | 
tioned and massive in design, and run with the greatest | 
The governing arrangements are very perfect, | 


to fall, a loss of storage corresponding to the depth of flow 
will occur. 

The special circumstances attending the problem in the 
| class of large storage works designed for irrigation in the 
Bombay Presidency is that at the close of the rainy season, 
when the reservoir is full, storms may occur of such intensity 
as to produce suddenly a heavy if not a maximum flood, and 
a free passage for the water by the immediate removal of all 
obstructions on the weir crest must be provided, otherwise 
the stability of the whole work may be endangered, and at 
the same time, as these floods are of short duration, the 
obstruction must be restored with as little delay as possible 
after the level of the water begins to fall. As, moreover, 
these sudden storms may occur at night, when the vigilance 
of native watchmen cannot be depended upon, or when, 
owing to the distance of the catchment basin, timely notice 
| of the flood may not be received, it is absolutely necessary 

that the arrangement for opening and closing the gates should 
be automatic. 

The first engineer in the Bombay Presidency to offer a 

solution of the problem was Mr. J. E. Whiting, M. Inst.C.E., 
| who in 1887 designed self-acting falling gates for the storage 
works of the Nira Canal, under construction by him, at 
Bhatghur, where he proposed to retain the flood waters to a 
depth of 8ft. over the level of the waste weir crest. In his 
design the gates worked as flaps on a hinge in the weir 
crest, and were to be kept shut by aid of counterweights 
| attached to the top corners of the gates. The counter- 
| weights were to be suspended in water-tight chambers 
constructed in the body of the waste weir, and water was to 
be admitted to the chambers when the level in the reservoir 
reached the highest flood line for which the stability of the 
dam had been calculated. The gates, forty-five in number, 
were to be 10ft. long by 8ft. high, and the water pressure 
pushed the gates open when the loss of weight in the sub- 
| merged counterweights released the gates. This system was 
made the subject of a practical trial, during which it was 
found that, though opening automatically, the gate would 


not close till the level of the water had fallen within 2ft. of 


ee 


the weir crest, and that thus under unfavourable o 
storage to the extent of 6ft. might have been lo 
season. This important objection, and one or two other 
defects having been brought to light, it was not considered 
safe to adopt it on such a large scale as proposed. 
In 1889 Mr. EK. K. Reinold, another engineer 
Bombay establishment, proposed and patented a form of 
sluice-gate which promised to answer the required Purpose 
more efficiently, and a committee of engineers was appointed 
to report on it. They found that the new form of gate, go 
far as their judgment went, offered a satisfactory solution of 
the problem of movable waste weirs, and that the system 
ain allow all the surplus water to be discharged with prac. 
tically no risk of loss of the extra storage above the level of 
the weir crest. The invention consists of a gate on rollers 
combined with a special form of joint, which is water-tight 
without sliding friction. When the gate is in action the 
resistance to be overcome is therefore that of rolling friction 
only. Mr. Reinold claims that this design of gate is applic. 
able to any form of sluice, and can be worked by means of 
any suitable hoist, or can be made to work automatically, 
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The annexed sketch of the arrangement, and a note by 
Mr. Le Quesne, C.F., now executive engineer of the Nira 
Canal, will lead to a clear comprehension of the system: 
“The above sketch illustrates the general principle of the 
design. The gate is suspended by means of chains, which, 
going over pulleys, are attached to a counterweight placed 
in a water-tight chamber, to which water is admitted at level 
of full supply in the reservoir, and provided at the bottom 
with an outlet pipe, which always discharges /ess than the 
maximum discharge from the inlet pipe. When the 
discharge from the inlet stops, i.c., when the level of the 
water in the reservoir falls below the sill of the inlet, the outlet 
pipe, which always remains open, empties the counterweight 
chamber. The action is then as follows :—When the water 
in the reservoir rises to the level of the inlet pipe, the counter. 
weight chamber gradually fills, and immerses the counter- 
weight. When the counterweight has in this manner lost 
sufficient weight to release the proportion of the weight of 
the gate required to overcome all friction, the gate begins to 
move downwards, and continues to do so as long as the water 
in the chamber rises. When the discharge through the 
opened sluice lowers the water in the reservoir below inlet 
level, the water is discharged from the chamber through the 
outlet pipe, and the counterweight regains the weight 
| necessary to bring up the gate and close the sluice. The gate 
| weighs 6328lb. The counterweight is 74ft. by 2}ft. by 54ft., 
| giving a displacement of 113 cubic feet, or 7051 1b.; itis made 
| of wrought iron }in. thick, and is quite water-tight. Sand 
| has been added, so as to bring up its net weight to 
| 9200lb. When the weight hangs free in air, the power 

available to draw the gate up is 9200 - 6328 = 2872\b. 

When the counterweight is immersed in water, it weighs 
| 9200 — 7051 = 2149)b., or less than the weight of the gate 
| by 4179 lb. The power, therefore, to release or open the gate 

is 4179 lb., considerably more than what is available to close 

it. The weights have been fixed in this manner purposely 
| to have a large balance of power in hand, quite certain of 
| opening, and the result, as regards the closing, is that the 
| motion is a little slower than it would be if the counter- 
| weight were made heavier. This, however, can be adjusted 
| hereafter, when it has been ascertained, by means of a 
| gauge, exactly how much of the counterweight is immersed 
when the gate begins to open, showing the exact power to 
overcome all friction. The weights can be adjusted to pro- 
| vide exactly equal power for both opening and closing, by 
making the counterweight equal the weight of the gate plus 
| half the weight of its own displacement. Thus, the counter- 
| weight = 6928 + Lo 
| the gate closed is 3525:°51b. The counterweight, immersed, 
| weighs 9853°5 —- 7051 - 2802°5 lb. The power then available 
| to release or open the gate 6328 - 2802°5 = 3525°5 lb. It will 
| be seen that the limit up to which the actuating power 
|can be brought, is by making the counterweight of such 
dimensions that half of its displacement equals the weight of 
the gate.” 

An extract from the report of the Committee above referred 
to is as follows :—‘‘ 4. The Committee having made themselves 
acquainted with all the features of the design, proceeded to 
examine the experimental gate; the conditions under which 
it had been erected being:—(1) That it should meet the 

| requirements of the Bhatghur North Waste Weir in that the 
gate should be 10ft. wide by 8ft. high, and that the counter- 
weight necessary for the automatic action should be of the 
dimensions fixed by the size of the chambers already built in 
the weir; (2) that the gate should be perfectly automatic 
both as to opening and closing ; (3) that it should be practically 
| water-tight. 5. Some defects that had occurred in the con- 
| struction of the gate were then pointed out. (1) Owing to 
the lugs from which the gate is suspended being incorrectly 
| placed with reference to the centre of gravity, the four wheels 
| of the gate do not all press evenly on the runners as it was 
designed they should do. The gate is, however, 
brought to its bearings by the water-pressure ; (2) owing to & 
defect in construction one of the wheels is not in plane with the 
other three ; (3) owing probably to thesoft character of the metal 
used, the lower horizontal rib of the gate bends slightly when 
there is a full head of water against it. 6. The Committee 
are satisfied that these defects in no way affect the principle 
of the design, and that they prove how important it was to 
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have an experiment on this scale. . The Committee 
are of opinion that the above defects can without difficulty be 
all remedied, and they argue that if this gate working 
under these disadvantages satisfies all the conditions 
required, other gates from which these errors have been 
eliminated will be necessarily more perfect in their action. 
7. The Committee then proceeded to test the gate; first, as 
regards its automatic action. Water was admitted to the 
reservoir until it reached the sill of the inlet to the counter- 
weight chambers. The action was then precisely that 
described in the note. It was also noted by means of the 
gauge erected for the purpose, that the gate began to open 
when the counter-weight was submerged to a depth of 6ft. Yin. 
from the bottom, showing that there was still a margin of 
power available, as the total height of the counter-weight is 
Tift. The gate was worked repeatedly under varying dis- 
charges, and the test was as thorough as the Committee could 
wish. Secondly, the gate was tested for water-tightness. The 
set screws provided to adjust the position of the gate with 
respect to the frame were released, and the gate allowed to 
come into actual contact with the frame. In this position, 
with a full head and with water only 7ft. above the lower 
edge, it was absolutely water-tight. The water was lowered to 
within 2ft. of the lower edge, and as the pressure decreased, 
a slight separation of the gate from the frame occurred, 
resulting in leakage to the extent of about | of a cubic foot 
per second as a@ maximum. The set screws were then 
lowered so as to bring the gate to its working condition, /.c., 
to prevent any contact of the gate with the frame, and the 
leakage in the position under heads of 7ft. to 2ft. varied from 
4 cubic foot'to 4 cubic per second. 8. The Committee are 
unanimously of opinion that the automatic action of the gate, 
both as to opening and shutting, is practically perfect. They 
are further of opinion that it is superior to every form of 
automatic gate they are acquainted with for storing water in 
reservoirs to the depth of the maximum flood level, or 
in other positions under similar conditions, because it is 
simple in design, completely under control, and so sensitive 
and certain in its action that the smallest loss of storage 
water is practically impossible. 9. As regards the leakage 
observed in the experimental gate, the Committee consider it 
of no consequence whatever, in the case of the Bhatghur and 
Gokak weirs. But, supposing that in future gates of this 
design it were impossible to reduce the amount of leakage, 
they would unhesitatingly recommend this form of automatic 
gate being adopted in both the works above referred to, and 
they think it difficult to over-estimate the value and import- 
ance of the invention for similar purposes.” 

The detailed design actually adopted for the works of the 
reservoir at Bhatghur, now approaching completion, is shown 
in the accompanying drawing. The reservoir is a large lake 
formed to secure an unfailing supply of water to the Nira 
Canal. It has a catchment basin of 128 square miles, a total 
capacity of 4641 millions of cubic feet. The dam is of 
masonry, 103ft. high, and 3020ft. long. The waste weirs are 
810ft. in clear length, and are calculated to discharge 56,457 
cubic feet per second. The estimated cost of the works is 
2,135,405 rupees. 








CASUALTIES ON BOARD SHIPS OF WAR. 





We have referred in another place to the list of casua!- 
ties which we publish below. We extract them from a 
singularly able report on the Naval Manceuvres of 1892, 
contained in the last volume just issued by ‘‘ The United 
States Office of Naval Intelligence.” 

The Hero, tender to the gunnery ship at Portsmouth, and 
supposed to be ready for service at a few hours’ notice, was to 
have taken part in the manceuvres, but at the last moment it 
was discovered that one of her 45-ton gun mounts was defec- 

. tive, and she was withdrawn. 

The Conqueror, tender to the gunnery ship at Devonport, 
showed minor defects in the hydraulic machinery for work- 
ing her turret, when about to be mobilised. The necessary 
repairs were soon made. 

The Gorgon, before leaving Devonport to join the Red 
Covering Squadron, had preliminary engine trials,’during 
which her steam steering gear broke down. Similar trouble 
was experienced repeatedly afterwards while she was taking 
part in tactical exercises. 

The Glatton also had difficulty with her steering gear. 

The Cyclops was found to have defective feed pipes. 

The Spanker, before she left Plymouth to join the Red 
First Division at Portland, developed a defect in her boilers, 
causing leakage, not of a serious nature, however. After 
leaving Portland Roads on the July 26th, she broke down 
owing to a defective feed pipe, but was able to make her way 
to Torbay, and, after repairing, reported to Vice-Admiral Fair- 
fax again at Killery Bay, on August 1st. Her machinery gave 
more or less tronble at other times. On August 9th she was 
obliged to leave the Red First Division shortly after a speed 
of 12 knots was ordered, owing to threatened collapse of the 
crown of one of her furnaces. She was sent into port for 
repairs, and was able to rejoin the division on August 11th. 

The Thetis was obliged to put back to Devonport while the 
Red Second Division was assembling at Torbay. She 
required repairs on account of a damaged piston, as a result 
of which she could use one set of engines only. The repairs 
were effected in a few days. 

The Andromache got aground in the Medway, while pre- 
paring to join the Red Second Division, but the bottom being 
soft she got off promptly and without injury. 

The Sharpshooter, during her preliminary engine trials, 
showed serious leakages from her boilers, and had to return 
for repairs. On August 14th in rough weather her boiler 
tubes leaked so badly that her engines could not be kept 
going. She was taken in tow and was afterwards able to 
steam slowly into port. Similar trouble has been experienced 
before, but in a less degree. 

The Pheebe broke down on July 27th, while the Red Second 
Division was proceeding from Torbay to Scilly. This was 
caused by leaky pipes, which were repaired at once by her 
own engine-room force. Trouble has also been experienced 
with her capstan engine. 

The Northampton’s steam capstan broke down in getting 
under weigh at Penzance to join the Blue Squadron prior to 
the beginning of hostilities. Her chain parted, one man 
was killed, and an anchor was lost. She was fitted out asa 
supply ship for torpedo boats. It was found that she could 
scarcely make a speed of eight knots. 

The Gleaner had trouble with her steering gear, but it was 
repaired at once. 

The Grasshopper also developed defects in her steering 
gear. 


The Arethusa was delayed in leaving Queenstown by the 
bursting of a steam pipe on August 3rd. She was able to 
leave on the following day. While endeavouring to steam at 
a speed of 13 knots on August 10th she experienced much 
difficulty, owing to the priming of her boilers. About noon 
an accident happened to the low-pressure piston of her port 
engine. She was able to stand on under one engine. After- 
wards, at night, the Arethusa’s second-class torpedo boat, 
which had been hoisted out and was towing astern, assisted 
by its own engines, got under the counter and was struck by 
the ship’s propeller, cutting the boat down nearly to the keel. 
The rescue of the crew and the hoisting-in of the boat were 
successfully accomplished. 

The Howe was compelled to haul out of the formation of 
the Red First Division on August 9th for half an hour, owing 
toa heated crosshead, but afterwards regained her station 
and maintained the speed of 12 knots at which the division 
was steaming. 

The Naiad and the Apollo on August 11th got aground on 
the Skelligs, on the south-west coast of Ireland. There was 
a thick fog at the time. The Naiad broke a shaft and had 
her propellers damaged besides other injuries. The Apollo 
also sustained severe damage. Had it not been for their 
double bottoms both vessels would have been lost. The Naiad 
was towed to Berehayen, where the Apollo also made her way 
under one engine. 

Torpedo boat No. 33, which was mobilised at Portsmouth, 
had to be withdrawn immediately afterwards, owing to 
serious defects in her machinery, No. 82 taking her place. 

Nos. 47, 65, and 68, while exercising soon after reaching 
Falmouth, manifested defects which were soon remedied. 

No. 87 was run into by No. 26 at Falmouth and had a 
large hole knocked in her side, but was promptly repaired. 

No. 55, having damaged her bows by a collision prior to the 
outbreak of hostilities, had to be sent to Pembroke for repairs. 

No. 58, while exercising off Devonport on July 25th, frac- 
tured the cylinder head of her circulating pump, and had to 
be towed back to harbour for repairs. 

No. 75 was sunk on August Sth in 80 fathoms of water by 
collision with No. 77, the crew being saved. No. 77 had her 
bows crushed in. It was rainy and foggy at the time and 
the boats were showing no lights. 

No. 41 was proceeding to (Jueenstown in company with 
other boats on August 11th, when the steering gear failed for 
a time, and she was obliged to drop astern temporarily, but 
the damage was soon repaired, and she was able to take part 
with the other boats in an engagement with the Rattlesnake. 

No. 25 was towed into Queenstown on August 12th, having 
been disabled by a boiler explosion, as a result of which three 
men were seriously injured, one fatally. 








WELCH’S NUT LOCK. 


Tuer engravings below illustrate a form of nut lock, which 
consists of a cotter in a slot in the bolt, upon which the nut 
The slot is made sufticiently far back into 


Fig. 1 


is to be locked. 
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the part covered by the nut, so that with one of several sizes 
of cotters the nut may be always locked by driving in the 
cotter, or by dropping the cotter in the slot and bending the 
small end over as shown in Fig. 1. The nut-lock nut is 
made by Mr. W. J. Welch, of Wellington-street, Strand, by 
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whom it is stated that the formation of the bolts with the slots 
does not materially increase their cost. The bolt is not 
damaged by the locking cotter, and may be used in any 
position, and is no doubt an effective lock. 


HARBOURS AND WATERWAYS. 








Workington.—A movement is on foot for making a new 
deep water dock at this place. As a preliminary to this it is 
proposed to purchase the rights of Lord Lonsdale’s trustees 
in the existing dock. The sum originally asked for this was 
£200,000. The committee then offered £120,000, and the 
negotiations fell through. A fresh offer of £75,000 has now 
been made, but the trustees have refused to entertain this. 
The average annual profit from the existing dock during the 
last five years has been £7353, the net profit for last year 
being £4394. The dock has an area of 44 acres, with a depth 
of 18ft. on the sill at spring tides. 

Canals.—At the half-yearly meeting of the Liverpool and 
Leeds Canal Company, the chairman stated that the Winter- 
burn reservoir has been completed, and the increased water 
supply had already proved beneficial to the navigation of the 
canal. The frost at the beginning of the year involved the 
company in a loss of about £8000, and owing to this and other 
causes the dividend was smaller than usual, being only at 
the rate of 3 per cent. Very great complaint of the way 


in which the case of this company had been dealt with 
by the Parliamentary Committee on rates and charges, 
owing to the irregular attendance and frequent changes 





—, 
attendance at the end. The schedule finally passed by 

- : ; Maly passed by the 
committee entailed considerable reductions of the 'prese: 
revenue, which would not only entail a loss on the fen 
revenue, but the company were put to an expense of £3500 
in defending their rights. With reference to this, the Chai 
man remarked that although some gains might accrue to the 
traders through the alteration of the rates, yet these would 
be more than counterbalanced by the restriction which the 
company must now place pa further expenditure jn the 
structural improvements of the canal. The effect of Govern. 
ment interference with the vested interests of existing com 
panies must inevitably result in a loss of public confidence in 
industrial enterprise. 

The barge and boat owners, as well as the traders who are 
interested in the navigation and working of the Thames and 
Severn Canal, have given vent to the dissatisfaction which 
they entertain in the management of this canal by the Great 
Western Railway Company, in a memorial which has been 
drawn up for presentation to Parliament. This document 
sets forth that trade has for several years past been obstructed 
owing to the systematic neglect of the waterway; that the 
staff necessary for its maintenance has been reduced: that 
the supply of water has been discontinued, and that in con. 
sequence the higher levels have been nearly dry during the 
summer; that the puddle is cracked, and there is constant 
leakage; and generally that the works on the canal are 
neglected, and the waterway rendered unnavigable. The 
result of this is that the railway company obtain higher 
rates than could be obtained if the traftic were carried by 
water. Attention is directed to the fact that a memoria} 
embodying these complaints was sent to the Board of Trade 
in 1886, but that since then nothing more had been done to 
facilitate trade by dredging or increased water supply, and 
that the canal is gradually deteriorating. 

The Corinth Canal, after overcoming the financial dif. 
culties which have impeded its construction, has been finally 
opened, and is now in use for vessels. This canal may be 
said to have been in contemplated construction for centuries, 
The first commencement was made by the Emperor Nero, 
who, notwithstanding his inexhaustible levies of forced 
labour, was finally obliged to give it up. The scheme was 
continually revived, but it was not until the success of the 
Suez Canal had been demonstrated that matters assumed a 
practical shape, and a company was formed to carry out the 
work. The difticulties were not even then all over, and for 
some time financial troubles delayed the progress of th 
canal. When two-thirds of the work was completed, the 
canal was for the time abandoned. In 1882 the works were 
again commenced. They were to have been completed at the 
beginning of this year, but fresh engineering difficulties de- 
layed the opening till the autumn. The length of the caual is 
only three and a-quarter miles. Its breadth and depth are 
the same as the Suez Canal. The cutting has been princi- 
pally through rock, and the sides are lined with masonry 
throughout. The estimated cost is 24 millions sterling. The 
canal will shorten the route from the ports in European 
Turkey and the Black Sea, and others on the northern coast- 
line of Asia Minor, 200 miles, and will obviate the dangerous 
navigation of the waters that wash the rock-bound coast of 
Southern Greece. 








PAXTON’S SPOKE OR WIRE GRIP. 


THE engraving below illustrates an exceedingly simple and 
effective spoke or wire grip for turning or holding cycle 
epokes or wire in other work. It automatically adjusts itself 





to the diameter of the spoke, grips firmly, and releases 
without effort. It weighs one ounce, and the price is very 
low. Itis made by Messrs. Wynn, Timmins, and Co., Century 
Works, Birmingham. 





THE ROTTERDAM SEWERAGE WORKS. 


On pages 421 and 423 we give the first of several engravings 
for the purpose of illustrating the Rotterdam sewerage works 
and pumping station, together with the pumping engines. 
The works have been designed by Mr. H. A. Van Yssclstein, 
and the construction and erection of the pumps have been 
carried out by Messrs. James Simpson and Co., Pimlico, 
London, by whom the pumps have been made of the Worth- 
ington type. These and their engines bave given excellent 
results, to which we shall refer in describing the works and 
machinery with further illustrations. 








NAvAt ENGINEER APPOINTMENTS.—The followiug appointments 
have been made at the Admiralty :—Engineers: H. 5. Coad, to 
the Hornet, to date October 24th ; Lawrence Bell, to the Bramble, 
and James A. Reynolds, to the Narcissus, to date October 26th ; 
Sidney J. Drake, to the Sparrow, and Alexander Baker, to the 
Vivid, additional, to date October 26th ; Joseph P, Galpin, to the 
Rambler, to date October 28th. 

SHIPBUILDING IN THE UnrtED Strates.—There has been a heavy 
fall in the cost of ship construction, if the figures submitted by the 
Newport News Dry Dock Company for the three new gunboats are 
to be considered as the market price now-a-days. Firms with 
experience, and naval experts generally, are satisfied, however, 
that the ships cannot be built for the prices submitted without loss 
to the builders. There were six bidders in all, as follows: New- 

rt News Shipbuilding and Dry Dock Company, of Newport 

ews, Va.: For gunboat No. 7, 290,000 dols.: for No. 8 or 9, 
306,000 dols.; for all three, 280,000 dols. each. The Union Iron- 
works, of San Francisco, Cal.: For No. 7, 400,000 dols.; for 8 or ®, 
380,000 dols.; for all three, 400,000 dols. for No. 7, and 350,000 
each for Nos. 8 and 9, These bids were upon departmental plans. 
For the same ships upon bidder's designs this firm bid 400,000 dols. 
for No. 7 and 342,000 dols. each for Nos. 8 and 9. Tho Maryland 
Steel Company, of Sparrow Point, Md.: For No. 7, 380,000 dols. 
or 370,000 dols. each for all three, John Dialogue, Camden, N..¥).: 
All three ships for 1,186,000 dols. Coronada Foundry and Machine 
Company, of San Diego County, Cal.: For No.7 only, 372,000 dols. 
Bath Ironworks,of Bath, Me.: For No, 7, 425,000 dols.; for 8 or", 
468,000 dols.—these upon departmental designs, Upon bidder's 
designs this company bid 368,000 dols. for No. 7 and 377,000 dole. 
for 8 and 9, An American contemporary thinks that if low prices 
for shipbuilding could be maintained they would in time turn the 
tide of marine construction from England to their side of the 





in its constitution, very few of those first appointed being in 
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GIRDER YARD 


PORTABLE DRILLING MACHINERY FOR 
GIRDER YARDS. 


Sour time since we gave a description of some girder 
work constructed by the Phenix Foundry Company at 
Derby. Some of these machines for special work are shown 
in the annexed engravings. The first illustrates a form of 
machine for carrying a large boring tool for the large holes 
in pin girders, while the second shows an arrangement of 
machine for drilling four holes at one time in top or bottom 
booms or channels, the drill spindles being in a line and 
driven by a pulley and a simple train of gearing clearly 
shown. In the third and nearest mackine six drills are 
driven in zig-zag positions by chain gear. These machines 
were used in the construction of the girders of the new 
Battersea Bridge amongst others. 








KELLY BALL COCK. 


Tur accompanying illustration shows a sectional view of a 
ball cock by Messrs. Thomas Kelly and Brothers, Chicago. 
The principle is stated to be the opposite of that of a cup 
leather, and the points claimed are a syphonage breaker, a 
waste preventer, and a silent valve. The rod connecting with 
the float passes out of the casing of the cock through the 


waterway, thus avoiding the necessity of a stufting-box. The 
spindle or waterway is hollow, with three openings. The 


water enters through the lower holes and passes out into the 





DRILLING 


MACHINE 





of deepening this part is far alvanced. The quay wa'l cn 
the north side, where the mail packets lie, has been com- 
pleted, and carried round seawards, round the old Quai de 
Marée, now being removed for the purpose of having the 
entrance channel widened and deepened. This wall turns 
round to the eastward, and joins on to the apron on the land 
side of the approach or entrance to a new sluice basin. On 
the opposite side of the approach the apron is completed, 
and from it is to start the new eastern pier, which will be an 
immense benefit to the port, especially to the cross-Channel 
mail and passenger service from and to Dover. The sinking 
of the blocks into the sand to form the foundations has been 
proceeded with, and work commenced at the sea end by sink- 
ing iron caissons and building inside them. The accom- 
modation in the interior of the harbour is very good, 
but a safe and wide entrance is still required. The dry dock 
is available for ships, but very few have used it. Electric 
lights have been fixed round the dock, so that vessels can be 
docked and work carried on at night. 

At Boulogne the construction of the new quay walls has 
made good progress. On the west side, or Quai Chanzy, the 
work is completed, and on the east side, or Quai Gambetta, 
the wall is completed for a length of 500ft., and the construc- 
tion of the remaining 700ft. far advanced. The work of 
dredging inside the south-west breakwater and the interior 
of the harbour has been pushed on. 

At Dieppe the extensive harbour improvements and con- 
struction of new docks, which have been going on for some 
years, are all completed except the dry dock of over 328ft. in 
length, which has not proceeded so expeditiously as it might 
have done had funds been more abundant, but it will be open 
to shipping by the end of the year. The channel between the 
piers—eighty-two yards wide—has been deepened so that there 
is 30ft. of wazer at ordinary neap tides, and 36ft, at ordinary 
spring tides. 

At Fécamp the new dock has been opened and the electric 
light established on the quays. The dredging of the harbour 
continues, and the entrance is nearly finished. 

At Havre dredging operations have been carried on outside 
the port; in the outer harbour, where it is proposed to attain 
an increased depth of 3ft. 34in., and in the western half of the 
Vauban basin various minor works have been executed, and 
a petroleum basin, situate at the east of the Bellot dock, and 
to be finished in 1894, has been commenced. The sum set 
down in the Budget for the port of Havre not being sufficient 
for the prompt carrying out of these works, the Chamber of 
Commerce voted £62,400 for the purpose, divided into 
£35,600 for the purchase of a dredger, £24,000 for the 
petroleum basin, £2000 towards dredging the Vauban basin, 
and £800 for repairs to the bridge of the bondeddock. Seven 
additional hydraulic cranes, with a lifting power of 1 ton 
4 ewt. 2 qr. 12 1b., have been placed on the quays round the 
Bellot basin, and two floating ones of the same power. Five 
steam cranes for discharging coals have been placed on the 
quay of the Vauban basin. The long-talked of alterations 
and improvements in the estuary of the Seine, the port of 
Havre, and the river up to Rouen, for which numerous 
plans have been presented, and about which the various 
corporate bodies of the departments and towns have been 
fighting for the last ten years, have so far advanced, that a 
project proposed by the Government, who have promised to 
present it to, and support it before the Chambers, has been 
accepted by these bodies. Under this project, the original 
estimated expenditure of £3,520,000 has been cut down to 


| £1,700,000, of which £1,100,000 will be allotted to the port of 
| Havre. 
| outer harbour by removing the entrance 500 yards more to the 
| north, and by dredging outside three channels leading to it. 


The projected works comprise the enlargement of the 


Works for consolidating Cape la Héve will also be undertaken. 


| Useful as these improvements will be, it is much to be 


tank through the upper onc. When the tank has been | 
emptied the supply is all cut off except by the small opening | 
at the lower end of the spindle. This admits sufficient water | 
{o gradually raise the float and open a full head of water. It 

thus breaks the syphonage in the tank and prevents continuous | 
syphoning. The outlet of the valve is submerged before the | 
valve is opened full. The Kngineering Record says the firm 

also rakes a self-closing basin cock upon the same principle. 
| 
ABSTRACTS OF CONSULAR AND DIPLOMATIC | 

REPORTS. 

Trance: Harbours, ports, and railways.—At Dunkirk the 
large new entrance lock of the Bassin Freycinet will 
probably be opened in 1895, at which time it is hoped that 
the new eastern pier will be finished. When these important 
works are completed Dunkirk will be able to receive con- 
Veniently the largest merchant vessels. 

At Calais work has been carried on steadily, and consider- 
able progress has been made towards the completion of the 
quay walls. The south quay wall of the new outer harbour 
has been completed, and carried round so as to join on to 
the former quay wall of the old tidal harbour, and the work 











| gers embarking or landing at Havre. 
| river Seine is marked on the north side by fourteen meta! 


regretted that it is not possible to carry out at once the 
original more extended scheme which sooner or latter will 
have to be executed. Towards the £1,100,000 required, the 
Havre Chamber of Commerce offers a subsidy spread over 
eight years of £550,000, receiving for its share the £114,180 
contributed by the department, and the £48,000 voted by the 
town municipality. It asks permission to contract a loan of 
£387,400 to meet this engagement, and while reducing the 
quay dues at present paid by shipping, to levy taxes of ‘96d. 
and 1:92d. per ton on goods loaded or discharged, and taxes 
of 4°8d., 9°6d., and Is. 7:2d. on the different classes of passen- 
The estuary of the 


boats placed at from 3937ft. to 5250ft. apart, carrying a red 
light which stands 11ft. 10in. above the level of the 
water. The south side of the channel is lighted by two 
boats carrying green lights, but others are building, 
and when these are completed the channel will be 
marked on both sides by from twenty-four to thirty boats, 
enabling vessels to safely enter and leave the river at night. 
A chart of the estuary—the absence of which has occa- 
sioned some surprise—would hardly be of any use, as the 
sandbanks are of a shiftiug nature, and frequently after a 
heavy gale the navigable channel is displaced by several 








hundred yards. This makes it necessary for constant sound- 
ings to be taken by the pilotage service. Works for the altera- 
tion of the electric lights on Cape la Héve consist in re- 
placing the two existing lights by a single scintillating one, 
with a red sector to indicate the anchoring ground called 
‘“* La Carosse,”’ with an illuminating power of over 2,000,000 
candles. In ordinary weather its lighting range will be forty- 
three miles—its reflection on the sky being visible at a much 
longer distance—and in hazy weather twenty-two miles. A 
new lighthouse has been built on Cape Antifer, between 
Havre and Fécamp. It has a powerful fog signal, and the 
light is an eclipsing one of twenty seconds’ interval, with a 
range of thirty-four miles in clear, and fifteen miles in hazy, 
weather. The new railway from Havre to Dieppe, with 
branches to Etretat and Fécamp, will be commenced this 
year. The other line, placing Havre in connection with the 
South-west of France, is still in abeyance. Havre wishes 
the river Seine to be crossed by abridge. Rouen insists that 
the crossing shall be by a tunnel. The Western Railway 


| Company says that when a decision shall have been arrived at 


on the point, it will see about executing the work. In the 
meanwhile, the important port of Havre is dependent for the 
transport of its commerce on one line of railway, some of 
the bridges and viaducts of which are a constant subject of 
anxiety to its engineers. 

At Trouville the harbour works are completed, and have 
greatly facilitated the navigation of the port. The pier has 
been opened to traffic, and has proved of great convenience 
to travellers, visitors, Xc., as steamers can go backwards and 
forwards at low tides. 

At Caen important improvements are about to be com- 
menced which will facilitate the growing trade, and be the 
means of bringing that town, situate inland, into closer con- 
tact and quicker communication with the neighbouring ports. 
These improvements will permit vessels of 2500 tons to enter 
the canal at the seaport of Ouistreham at ordinary tides. To 
obtain this result the following works are proposed :—To 
widen and deepen the channel of the “ delta’ of the river Orne. 
To construct a new lock, the apron of which will be 29ft. 
below the level of full tides. This improvement is indispens- 
able, the sill of the present lock being too high, and con- 
sequently vessels drawing from 14ft. to 17ft. are often unable 
toenter. To widen the canal from the right bank and increase 
its depth from 17ft. to 29ft. To reconstruct all the swing 
bridges, so as to obtain an increased width of 45ft. between 
the parapets. To enable vessels to pass through the canal at 
night, electric light will be fitted to the swing bridges, and 
supplied to the vessels at a small cost. The expenditure for 
the above work has been estimated at £240,000. It is pro- 
posed to divide the operations into two parts, the first com- 
prising the deepening of the channel of the delta of the Orne, 
and of the inner basin, and constructing a new lock, at thecost of 
£120,000. The second part of the work will be undertaken on 
completion of the first. The Chamber of Commerce is 
raising a loan of £80,000 to commence with. The Munici- 
pality of Caen have voted £10,000 towards the expenses, and 
on the completion of the works a toll of 2-88d. per ton is to be 
imposed on all vessels entering the port. A steam tramway 
connecting St. Aubyn, Luc, and other French towns on the 
coast with Cabourg and Dives has been opened. A branch 
line is to be continued to Caen. with intermediate stations. 
Caen is situate in an exceptionaily favourable position as a 
port of transit for Central France, and an extensive field for 
exportation has, within the last two years, presented itself by 
the opening of the iron mines of St. Remy, which are within 
an easy distance of the port, the ores thereof being rich in 
quality. The neighbouring ports of Havre and Honfleur 
have been endeavouring to attract this trade—the former 
seeking direct railway communication with Central France, - 
and the latter, whose port admits vessels of larger tonnage, 
agitating for a reduction of tariffs, Kc. 

At Cherbourg, the new breakwaters to close the roads have 
been very actively pushed forward, and as far as under- 
taken they can be finished within the contract time. The 
eastern breakwater from the mainland to the island of Pelée 
is the most advanced; it is nearly at its full height, and 
requires but little more work. The western, from the port of 
Querqueville to the Island of Chavaignac, is the larger and 
far more difficult work, being in deeper water and distant 
from the supply of material. It has made much progress, 
and is above water at low tides. No measures have been 
taken to reduce the widths of the passages between Chavaignac 
and Pelée Islands respectively, and the ancient breakwater, 
by carrying forward additional ones beyond the two islands, 
and it is hoped that the project may be abandoned, as the 
present channels, in view of the prevailing strong currents 
and violent winds, are none toolarge. Narrowing them would 
inflict great injury on Cherbourg commercially, and deprive 
it of its important advantages as a port of refuge. The 
principal works urgently required are:—The eastern jetty of 
the port should be extended to deep water, to enable heavy 
draught vessels to come alongside at all states of the tide, and 
a tramway constructed thereon connected with the Ouest Rail- 
way Station and the Custom House which was commenced, but 
soon abandoned, some years ago. A large sheet of water near 
and parallel to the floating dock should be connected with the 
latter by a canal, so as to relieve it when overcrowded. The 
Ouest Railway to Paris and the interior should have double 
rails throughout, so as to accommodate the increased traffic, 
the line to Havre often being encumbered. Cherbourg 
would become the best point from which to receive or supply 
the trade to many parts of the interior of France, as was 
proved when the line of steamers from Weymouth brought a 
large amount of goods for distribution in the interior here, 
instead of Havre. A concession to make tramways at Cher- 
bourg was granted to the French company for railways of 
secondary importance, who commenced the work with energy. 
Rails were laid from the principal quarries to the Rue du 
Val-de-Saire, and along that street to the quay, when the 
work suddenly collapsed, and has been in abeyance for some 
months. The completion of the works is to be put up to 
auction, and if not sold, the rails are to be removed. 

France and Algeria: Harbours, ports, and railways. 
At Brest, the construction of the Vauban quay at Port du 
Palais is being proceeded with. A turning bridge is being 
constructed across the shipping basin at Légué, to facilitate 
transit between the shores, and the channel to the basin is 
being improved. The want of a proper slip at the commer- 
cial port for the repair of large merchant vessels has long 
been felt. The Chamber of Commerce, which is willing to 
contribute a third of the cost of the work, has been in com- 
munication with the Government, and the matter is being 
considered. Three new lighthouses are to be established 
in the Chenal du Four and its southern approaches. Two 
more new turret lights have been provided at Port Tudy, Ile 
de Groix-Morbihan. In Finistére the construction of the 
railway from Brest to Ploudelmézeau is rapidly approaching 
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completion, and considerable progress has been made in the 
building of the terminus—adjoining, and connected with, 
that of the Chemin de Fer de ]’Ouest at Brest. Work on the 
projected lines from Brest to Llanilis, and from Landerneau 
to Lesneven and Plouéour-Trez, will be commenced upon the 
completion of the purchase of lands. A narrow gauge line is 
under construction from Carhaix, the terminus of the Mor- 
laix and Carhaix line, to Rosporden-Morbihan. Work is con- 
fined to the Carhaix side, the precise route of the line in the 
Rosporden section not having been determined. When this 
line is completed Lorient will have additional and more 
direct railway communication with Morlaix. A concession 
has been granted for the construction of the new narrow 
gauge line from Douarnenez to Audirne. In Cotes du Nord 
works on the new lines from Guingamp to Cairhaix, and to 
Paimpol, are being actively proceeded with. An extension is 
proposed to connect the Morlaix station with the port—a 
much-needed accommodation to the commerce of the place. 
In Morbihan it has been decided to proceed as early as possible 
with the construction of the following light railways: From 
Plouay to Plouermel, by Baud and Locminé ; from La Roche- 
Bernand to Locminé, by Vannes ; and from Lorient to Gourin, 
by Plouay. The length of these lines will be about 1554 
miles. 
(To be continued.) 








THE RELATIVE MERITS OF WORKING HOIST- 
ING MACHINERY BY STEAM, WATER, AND 
ELECTRICITY.* 

By Georce A. Goopwin, Assoc. M. Inst. C.E. 

Iy dealing with this question the author examines the cost of 

installation and working in a certain number of cases. The 

advantages and disadvantages of the several systems are summed 
up in the paper as follows :— 

Steam advantages.—(a) The first cost of installation is less than 
for hydraulic or electric plants. (+) In the case of the cranes only, 
as they supply their own motive power, they cannot be affected by 
the failure of a main or the machinery at the power station, as in 
hydraulic or electric. (c) The installation can be added to 
gradually at a less initial cost than with hydraulic or electric 
plants, where the power station should be sutticiently large for the 
maximum duty likely to be required from it. 

Disadvantages.—{1) It is slow in action compared to hydraulic or 
electric power, only working at about half the speed. (2) Each 
crane generating its own power, they are more costly to work than 
hydraulic or electric cranes, where one generating station supplies 
power for the whole plant. (3) The drivers of the cranes have to 
be men of above the average intelligence, and fairly good 
mechanics. (4) The consumption of coal and fresh water is con- 
siderable; and if the cranes and capstans were not required to 
work, but kept in a state of readiness, more coal and water would 

consumed than for the hydraulic or electric plant if they were 
kept idle in a similar manner, there being so many more boilers to 
keep under fire, viz., one to each crane, and one stationary one to 
each group of capstans. (5) The cranes are noisy, and, owing to 
great speed, have much vibration, with consequent wear and tear, 
entailing a high cost for repairs, and danger of fire, as the boilers 
are liable to emit sparks with the smoke. (6) Generally they 
require to be supplied with coal from a store, entailing labour and 
creating dirt on the quay. The machinery is more complicated 
than hydraulic, and partly exposed to the weather, in addition to 
which its wear and tear is considerable, and there are possible 
risks of explosion. (7) The cost of working is higher than 
hydraulic or electric. 

Hudraulic : Adcantages.—(a) The power for working the plant 
being generated at a central station, the cost of working is reduced 
to a minimum, there being only one set of boilers to fire, and 
practically no fresh water is required beyond a few gallons daily. 
(>) The machinery is quick in action, at least twice the speed of 
steam, and speed for speed for lifting, compared with electric, has 
a much less wear and tear, the cranes being capable of working 
sixty lifts per hour or more if desired. At the trial of the large 
hydraulic 35 ewt. cranes made for the Tilbury Docks, eighty- 
one working lifts were made in forty-seven minutes, in which the 
goods were lifted out of a boat, slewed round, and landed on the 
quay. (c) Only one driver and stoker is necessary ; a lower and 
cheaper class of men can work the cranes and capstan than is the 
case in steam-driven ones. It is, however, necessary to have one 
skilled mechanic to generally look after the work. (d) If the 
plant should be required to stand idle for any length of time, only 
a very small amount of fuel would be consumed. (e) Generally the 
machinery is noiseless, simple, clean, all protected from the 
weather, and has not much wear and tear; the cranes can be easily 
moved along the quay. (jf) Besides the hydraulic power being 
used to work the machinery already referred to, it would be avail- 
able for elevating purposes in neighbouring warehouses and for the 
extinction of fires by means of injector hydrants. (y) The cost of 
working is less than by steam, but about the same as by electricity, 
but the upkeep is less than either. 

Disadvantages.—(1) The initial cost is greater than for steam and 
slightly more than for electric cranes. (2) In the case of a break- 
down at the power generating station, or failure of the mains, all 
the plant would be temporarily stopped. Although the author 
mentions this, he does not consider it at all likely to occur, nor 
does he know of any case where this has taken place; it is only 
necessary to have all details made amply strong. 

Electric: Adcantages.—(4) The power for working the plant 
being generated at a central station, the cost of generating is 
reduced to a minimum, &c., the same as in hydraulic. (4) Ma- 
chinery is quick in action, though not quite so quick as hydraulic. 
(c) Only one driver and stoker is necessary, &c., the same as in a 
hydraulic plant. (d) If the plant should be required to stand idle, 
&2., the cost is the same as forahydraulicplant. (¢) Generally the 
machinery is fairly noiseless ; it is cleaner than either steam and 
hydraulic, and can easily be arranged to be self-propelling along 
the quays. (jf) The power can be also used for lifting purposes in 
neighbouring warehouses. 

Electric: Disadvantages.—(1) Speed for speed of lifting, there 
would be more wear and tear than in the hydraulic system. (2) 
In the case of breakdown at the power generating station or the 
failure of a main, all the plant would be temporarily stopped. (3) 
The drivers of the cranes would have to be men of above the 
average intelligence. (4) The upkeep would be slightly more than 
in the case of a hydraulic plant. 

From a general consideration of the above statements, it appears 
from the author’s point of view, that for a system such as is 
assumed, hydraulic would be the most suitable. In connection 
with hoisting machinery and the motive power for working it, 
steam engines have now reached such a state of perfection that 
little more improvement in their designing and construction 
appears possible. Electric dynamos and motors can be made to 
reach 95 per cent. efficiency, so but little remains to economise upon 
here. The only remaining power dealt with in this paper is 
hydraulic, and in this room does exist for economising the 
actuating water, and much should be possible in making further 
and enhanced economies. When a load is moved at a constant 
level and not against gravity, obviously no power would be 
required except for overcoming friction. Again, if it could be 
possible to so arrange the machinery and the work, that all loads 
should restore the water on which they descend into a reservoir, 
that is to say, should force the exhaust water previously used in the 
hydraulic cylinders as power-water into a reservoir, where it would 
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be subjected to yielding pressure or utilised to assist the steam 
engines in pumping, it will be seen thatagreat gain would be possible. 
For example, say, in the case of a lift or jigger, if the same load 
was lifted as was lowered, no water should be used beyond that 
required for overcoming the friction of the machines, and a 
method of working analogous to a regenerating system would be 
established. This suggestion the author ventures to throw out 
for the consideration of engineers interested in this branch of 
mechanical science, and because he considers the present time so 
opportune for the inauguration of hydraulic power supplies in the 
several large cities in this great republic, and none more ripe and 
suitable than this vast one, in which representatives from all parts 
of the world are now congregated. When buildings exist, as they 
do here, of such enormous elevation—the rookery and auditorium 
as examples, which by their height -e ongy sesuganend the likelihood 
of their occupants and visitors walking down—much the same 
weight could be relied upon to be lowered as is raised, and the 
gain to be derived is at once evident. For the purpose of supply- 
ing motive power to a city, such as this hydraulic power is 
eminently suitable, as it could be used for passenger and goods 
lifts, and hoists for various pressing operations, the working of 
charging and discharging cranes along the large river frontage, for 
working the swing bridges, coal tips, railroad-zrossing gates, grain 
elevators, hydraulic riveting, raising and lowering of theatre 
fire-proof curtains, and would be generally available wherever 
mechanical motive power is required. When extremely high 
pressures should be necessary, a simple, well-known form of 
mechanism known as an “intensifier” gives the ready means of 
raising it to any amount. Lastly, and far from least, is the ready 
means the hydraulic system gives for the extinction of fires. In 
the face of all these advantages, the author suggests that this 
power would be the right and fit one for the particular — 
under review. The London Power Company is allowed to draw 
500,000 gallons daily from the river Thames free, on condition of 
returning it through the sewers, so flushing them. This is an 
extremely important point, and for flushing the sewers of this or 
other important cities during long spells of dry weather cannot be 
andes One great advantage in the use of water supplied from 
a central station is, that the greater the demand the better is the 
pressure maintained in the mains, and over 50 per cent. of the 
power at the generating station would be effective in 
work done on the consumer's premises. The author knows of 
a case where steam - power has been dispensed with — for 
pumping water for working lifts — and the public hydraulic 
power substituted, with a saving of 30 per cent. in the cost 
of working, and if this had been adopted at the outset the 
economy would have been greater. Some objections may be 
raised that the water would be liable to freeze in very cold 
weather, but if the mains are laid well below the surface and 
covered, all buildings being heated in the winter, the author does 
not think any trouble would arise. Pressure raises the temperature 
of the freezing point. Apart from this, if desired, salt water could 
be used, and, as an actual case in point, the Barcelona Power 
Supply is all salt water. Steam is out of the question as the 
motive power for such a case as is now being referred to, and 
electricity does not give facilities for adapting it to the multi- 
farious processes alluded to, and, instead of being an aid in 
extinguishing fires, would rather tend to increase them, although 
certain advantages would exist in being able to work electric 
fire engines from electric mains, which never require firing 
up and are always ready. For occasional users of inter- 
mittent motive power, water, although at first glance it might 
not be considered suitable, would in practice be found to be 
so, and to be very economical, particularly with motors such 
as the Rigg engine, or even what is known as the Armstrong 
type. The space occupied by the motors would be small, 
the speed slow, the wear and tear very small, and they 
would require no skilled attendant ; besides being safe, no risks 
would exist of shocks, of explosions, and consequent loss of life. 
Of course, electricity would equally well serve as a motive power, 
and the hydraulic power is not put forward asa more suitable one, 
but simply to show that it could be used with many advantages 
over electricity, and certainly with more applications for its use. 
Probably if motive power was the chief public requirement, it 
would pay to instal an electric service in addition to the hydraulic, 
as there would be room for both ; and if qualified experts were 
called in to advise thereon, there is no doubt but that the right 
power would be apportioned to the right duty. For central supply 
stations, the motive power should be subdivided into small units, 
say, 150 to 200-horse power, depending on the size of the station 
and the fluctuation in the demand, and the engines should be of 
the vertical inverted triple-expansion condensing type ; they give 
less wear and tear, and such as there is, is more even, Although 
not forming a part of the subject of this paper, to prevent mis- 
understanding the author would point out that the fire-extinguish- 
ing facilities given by a service of hydraulic power are not obtained 
by a wasteful expenditure of water, for the injector hydrants 
referred to act on the injector principle, viz., a very small jet of 
high-pressure water injected into the centre of a large jet drawn 
from the public service mains increases the quantity so drawn, 
and intensifies the pressure of the latter on the delivery side of the 
injector so as to throw a jet equal to that of any fire engine. 

With regard to the cost of working the above systems, the 
author estimates them as follows:— 

Approximate Estimate Affecting the Cost of Working. 








Hydraulic and electric. Steam. 


Coal for capstans, vege 
ing steam in boilers is 
kept up all day and cap- 
stans ordinarily at — - 

Coal consumed per day o' 35 to 40 cwt. The 
10 hours wd nln ba greater would pc 
eight cranes continu- { bably include the use { 
_ 3a ae of capstans. : 

Water (fresh) consumed 
per day of 10 hours when 
working eight cranes | 
continuously... .. .. 


20 to 25 ewt, 


70 to 80 cwt. 


Practically »‘/. 4600 gallons. 


} ewt. per hour 
each crane, and 
}cwt. per hour 
each capstan 
boiler. 


Coal consumed when ma- 
chinery standing idle | 
and steam in boilers { 
keptup. .. oe J 


lcwt. per hour. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A LARGE quantity of steel continues to be rolled in this district in 
the form of nse strips, bars, sheets, &c., from blooms, billets, 
and ingots purchased from the North of England, South Wales, the 
West Coast, Lancashire, and other outside steel making districts. 
Staffordshire ironmasters mostly find it more profitable to manu- 
facture steel in this way from imported half-finished material than 
to themselves lay down steel plant and incur all the expenditure 
and anxiety which such work entails. There is a good sale for the 
steel, when rolled, amongst the Birmingham and South Stafford- 
shire hardware industries, in which this metal is more than ever 
taking the place of iron for an immense number of miscellaneous 

urposes. Competition among firms who roll imported material is 

een, and prices favour consumers in such cases, but the large 
firms who make throughout are very full of work, and are able to 
command high rates just now. 

Both in iron and steel circles the hope was expressed on Change, 
on Thursday, that the conference on the su ing day in London 
might lead to a settlement, It is felt that the winter demand is 





| 
being kept back, and that the sooner the impediment to business 


is removed the better. Sheets—doubles—are in fair demand, and 
are quoted £7 to £7 2s. 6d.; hoops, £6 10s., as the assoviatin 
price ; gas strip, £6 to £6 2s, 6d., with some makers quoting 
£6 5s., but unable to obtain it; good merchant bars, £4 5s, : and 
“ee. £6 sok sg 17s. 6d. ji 

e plate trade is still experiencing severe competition } ; 
iron and steel from the North of naiend, Lancachicn ond A. 
districts, especially in the Staffordshire iron tank plate trade where 
the nominal quotation is £7. Common Staffordshire boiler lates 
are £8, or, occasionally, slightly less ; but for really good plates 
to bear high pressure, boiler makers prefer to give £9 to £10 and 
in some cases more than that. ‘ 

Consumers are still complaining of the shortness of pig iron 
supplies. Northampton and Derbyshire pigs are realising 45s, 
46s. at stations in this district, less 24 per cent.; and Lincolnshires 
are about the same figure ora little more, occasionally 47s, net cash 

Midland makers of machinery and plant incidental to water 
storage and supply schemes, are looking forward with expectation 
to the advance of such undertakings in Egypt. It is therefore 
noted with pleasure in this district that the report on the various 
schemes for the construction of a great reservoir in Upper Egypt re 
now being compiled by the Director of the General Reservoirs, and 
it will be submitted to the Council of Ministers some time this 
month. The Under-Secretary of State for Public Works is to pro. 
ceed up the Nile towards the end of November, preparatory to 
giving a final opinion upon the several schemes embodied in the 
report. These are five in number. It is understood that the 
Government will ask the Powers to concur in the appointment of a 
Commission of European experts, to visit Egypt in the early part 
of last year, in order to make a definite selection of the most suit. 
able scheme for the construction of the reservoir. In the event of 
this arrangement having a successful issue, it is probable that the 
work will be put in hand next year. Sanguine advocates of the 
project estimate that it will add £4,000,000 to the annual value of 
the produce of Upper Egypt. 

Engineers and tool makers will be interested in noting a sugges. 
tion emanating from Dudley, the chief seat of the vice and anvil 
trades, with reference to Government work. It is proposed that 
an attempt should be made to do away entirely with second quality 
anvils for Government use. Several grades are at present manu- 
factured. First there are common anvils, sometimes made of cast 
iron, but generally of common wrought iron, with no steel on the 
faces ; then the same kind of anvil with steeled faces; and then 
what is known as ‘‘ best export.” All these are made at the same 
rate of wages. Then there are ‘“‘ best warranted ” anvils, and also 
“patent” or ‘‘solid” anvils. The proposal emanates from the 
workpeople, who are asking for a revision in wages in accordance 
with the class of work undertaken. It is hardly likely, however, that 
the suggested elimination of second grade qualities will be carried 
into effect. 

Valuations of machinery and plant are proverbially elastic. A 
case in point is afforded by the issue this week of the sixth annual 
report of the directors of the Rudge Cycle Company. The report 
is for the ten months ending August 31st last, and in this, in 
reporting a deficiency of £31,256, the directors state that this 
unsatisfactory result is owing mainly to the difference in valua- 
tions as compared with the year previous. They continue :— 
‘From investigations made, your directors were of opinion that 
the valuations previously made by their valuers were in excess of 
the real value. They therefore engaged Mr. H. J. T. Piercy, of 
Birmingham, to value the plant, tools, and machinery this year, 
with the result that their anticipations were confirmed.” It 
appears from the accounts that the old valuation, made in 
October last year, of the fixed plant and machinery and loose 
tools was £28,666, and the new valuation is £13,015, It 
will therefore be seen that there is a difference of some 
£15,500. The general position of the company is, however, 
better than would at first sight appear, for they have a 
reserve fund of £15,000, which they are able to appropriate 
towards wiping out the deficiency, leaving £16,256 to be carried 
forward to the debit of next year's profit and loss account. More- 
over, in addition to the £15, worth of fixed plant and 
machinery and loose tools, they are able to calculate among their 
assets the sum of £36,699 as the value of the stock of machines, 
materials, and stores at works and depdts, as valued by the 
managers and passed by the directors. In addition to this, they 
have trade debts due to them to the value of £46,700, Altogether, 
therefore, the position is better than would at first appear. 

The feed-water for the boilers of the pumping engines of the 
South Staffordshire Mines Drainage Commissioners is in most cases 
pit water, but in others it is taken from brooks, and at a meeting 
of the Commissioners on Wednesday complaint was made that 
manufacturers were sending waste acids into the brooks, and these 
were damaging some of the boilers, The same thing has been 
complained of frequently in this district with regard to the pollu- 
tion of town sewers. Much has been done by manufacturers to 
lessen the evil, but it would seem that further efforts are necessary. 

Local traders are concerned in the evidence given this week at 
the canal rates inquiry as to the case of the Trent and Mersey 
Navigation. It was stated in the course of the evidence that the 
company desired to make an extra charge on account of heavy 
expenditure in connection with the Harecastle Tunnel. The com 
pany have spent on the tunnel since the original purchase no less 
than £190, for minerals, making a total of £350,000. Amony 
other firms who object to the proposed schedule as detrimental to 
business are Robert Heath and Sons, the well-known North 
Staffordshire ironmasters and colliery proprietors. 

‘‘A great quantity of machinery,” to use the words of the 
Chairman, is possessed by the newly-started company of William 
Bown, of Birmingham, ‘‘and of a class most easily adaptable tv 
various manufactures.” In his opinion, no business in the district 
is better laid out for coping with the changing conditions of trade. 
The whole of the ordinary shares are taken by the vendor, Mr 
William Bown. All the capital offered to the company has now 
been subscribed and allotted, with the exception of about £1000. 
The directors at the recent statutory meeting observed that it was, 
of course, as yet, too early to submit figures, but they were satistied 
with the business and future prospects of the concern. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The main feature of the present situation just now 
is the probability of some settlement of the dispute in the coal 
trade being agreed to at the joint meeting in London to-day— 
Friday—of representatives of the Coalowners’ and the Miners 
Federations. Although expectation generally is by no means tov 
sanguine that the dispute will be definitely or satisfactorily ended, 
the prospect is regarded as decidedly more hopeful—that at any 
rate the result will in some way be to hasten a more or less general 
resumption of work at the collieries, and there is a general holding 
back from buying further fuel supplies at present high rates, 
except for small quantities that are absolutely required for imme- 
diate consumption. All through the engineering and iron trades 
of the district the further development of events is being watched 
very anxiously, as there seems to be little or no anticipation of any 
improvement in the present depressed condition generally until 
the coal dispute is in some way or other settled. 

No material change can as yet be reported in the condition of the 
iron market generally, business still dragging on from hand to 
mouth, until some settlement of the coal dispute is effected. The 
attendance on Tuesday at the Manchester Exchange was about an 
average, but no buying of any weight whatever was reported, and 
prices were nominally about the same as last week, except, 
perhaps, a tendency to harden rather than otherwise. In pig iron, 
with the present restricted make of district brands, prices for 
these stiffen up slightly, especially for foundry qualities, and 
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Lincolnshire is firm at 42s, to 42s, 6d., with Derbyshire fetchii 
60s., net cash, delivered Manchester; but at these prices only sma 
quantities for immediate delivery are being bought. In fo 
vualities the small Lincolnshire production is meeting with a fairly 
vedy sale in Staffordshire at prices a to about dis, to 41s, 6d., 
net cash, delivered Manchester. © specially new feature is 
noticeable in respect to outside brands. The comparatively low 
rice of Middlesbrough has bled some derate sales to be 
made at about 433, 4d., net cash, delivered Manchester. In Scotch 
jron the only business doing is through merchants who hold stocks 
at the ports, and they are still taking under makers’ nominal 
notations; Eglinton is obtainable at about 45s. 9d. to 46s,, and 
jengarnock at 46s, 9d., net prompt cash, at the Lancashire ports. 

Only a slow business is being put through in the finished iron 
trade. North Staffordshire makers are firm at £5 17s. 6d. for 
pars, delivered in the Manchester district, and these are difficult 
to secure for anything like prompt specification. Moderate pur- 
chases of Scotch bars hava, however, been made at about £5 12s.6d., 
delivered in this district. 

In the steel trade business continnes very quiet. Hematites are 
weak in price, good foundry qualities not fetching anything above 
63s, to 53s. 6d., less 25, delivered; and steel boiler plates, which 
continue in but limited demand, do not average more than about 
£6 10s. per ton for good qualities, delivered to consumers in the 
neighbourhood of Manchester. 

With regard to the engineering industries, no change of any 
moment can be noted, operations being still more or less generally 
interfered with by the continued coal stoppage. Rather more 
inquiry is, however, in isolated cases, reported, and the outlook 
for the future is perhaps here and there regarded as somewhat 
more hopeful when some settlement of the coal trade dispute 
can be arrived at. Engineering establishments generally, however 
continue but moderately off for work, and it is only in exceptional 
cases where they are at all pressed with orders. 

Messrs. De Bergue and Co, are engaged in pleting the 
erection of a further lot of transhipment sheds at the Salford 
Docks of the Manchester Ship Canal, these making seven sheds 
which the cogent have in hand. e general dimensions are 
about 200ft. long by 70ft. wide, and they are built upon steel 
pillars and framing, with roofs of cor sheeting and glass, 

At the opening meeting of the hest iation of 
Engineers, Messrs. Schiffer and Budenberg exhibited an interestin 
collection of instruments, including several novelties, of which 
have since obtained further particnlars. Amongst these a steam 
engine indicator was shown, fitted with a spare piston of one half 
the usual area, and intended for very high steam pressures and for 
gas engine work. _ The combination in the same indicator of two 
pistons is accomplished by utilising the inlet to the usual cylinder 
for the purposes of the secend cylinder, the passage being of course 
bored out very accurately. The piston-rod or the spare piston is 
elongated, and a boss is fitted on the end to take the bottom end of 
the spring. An indicator fitted up in this manner can, if required, 
be made to be used for any pressure up to 750lb. per square 
inch ; and we are informed that Messrs. Schiiffer and Budenberg 
have carried the principle even further, and have made an 
indicator with a piston of about yin. diameter, and avail- 
able for pressures up to 3000]b. per square inch, The special 
indicator referred to is constructed on the ‘‘ Thompson” principle, 
with extra strong parallel motion for gas engines, and it is fitted 
with a very convenient self-contained reducing gear, which is 
direct!y connected with the crosshead or other convenient moving 
part of the engine. The firm also showed a very neat adaptation 
of a small pressure gauge, with a dial of less than lin. diameter— 
for use on pneumatic tires of cycles—weighing only about 1} oz., 
and a specially light pattern weighing 4 0z. only, for racin 
machines, These gauges are graduated to 601b., a red mar' 
being shown at 301lb. per square inch, the usual pressure ranging 
between 20 lb, and 301b., according to weight of rider and nature 
of the road, and they can be combined with the non-return valve 
through which air is pumped into the tire, or they may be 
attached by an independent connection, In either case the gauge 
is permanently on the tire whilst running. 

Ata meeting of the Manchester Association of Engineers, held 
on Saturday, Mr. Thomas Daniels, the president, occupying the 
chair, the evening was devoted to a discussion on the Chicago 
Exhibition, and those present who had visited the World’s Fair 
spoke with regard to the views or opinions they had formed in 
reference especially to the mechanical and engineering portions of 
the exhibition. Mr. Follows, referring to the agricultural section 
of the exhibition, said he had noticed American machines—such as 
reapers, harvesters, mowing machines, &c.—that were far superior, 
both in finish and display, to those made by British manufac- 
turers, the decorative work which was introduced in some of 
the designs being of a most elaborate character. In the machinery 
section, the Brown Sharp Manufacturing Company made a splendid 
reg | of milling machines, and he had been struck with the fact 
that the milling tools were made to do quite three-quarters of the 
work which in England was done by a file ; in fact, they seemed to 
consider the latter article an almost unnecessary tool. He must 
say that America was to the fore in the matter a emery grinding, 
this being almost reduced to a science in the States. Mr. Boswoll 
remarked that the water-tube boiler seemed to have got such a 
hold in America —no doubt, for one reasen, becausy of its 
handiness for transit that they made no advance in this 
class of work, and he doubted whether they had as yet learned 
how to make a proper boiler in the United States. The Chair- 
man then read a letter from Professor Goodman, regretting 
his inability to attend, in which the writer spoke in the highest 
possible terms of the Exhibition, the only disappointing portion of 
which was, he said, the English section. Mr. Webb remarked 
that the machinery exhibits were very poor indeed, and in the 
largest and best types of stationary engines there was little worthy 
of note in the Exhibition. Mr, Duxbury said the engines built in 
America shown in the Machinery Hall appeared to him not made 
sufficiently strong for the power they were intended to exert. He 
thought the wood-cutting machinery exhibited was of a very 
effective character. Mr. Follows remarked that during his stay in 
America he had noted that most mannfacturers in the States 
—_— all their energies to the improvement of one special class 
Say and he thought British firms might learn a lesson from 

is. 

In the coal market, buying, except for the most urgent require- 
ments, has been almost entirely suspended during the last few 
days, in anticipation of some settlement being arrived at by the 
oint meeting of representatives of the coalowners and the Miners’ 

ederations in London. Although in the actual quoted rates for 
coal coming in from outside districts there has been no material 
giving way, the whole tone of the market has been easier, and 
buyers have been able to place orders at substantially under the 
rates ruling: last week. For the moment, however, with so little 
actually doing in the way of business of any weight, prices are 
scarcely more than nominal, but they may be said to average about 
16s, to 17s. for engine fuel, 19s. to 21s. for steam coal, and from 
22s, up to 25s. and 26s. for the better qualities of round coal, at the 
stations and wharves in the district. 

Barrow.—There has been but little business during the week in 
hematite pig iron, and orders from all quarters are exceedingly 
ew. There is almost a complete absence of inquiries on home 
account, consequent to some extent on the coal strike, and there is 
very little doing on continental, colonial, or fo account. 
Business in Bessemer iron is much smaller thau it oe been, as 
steelmakers are not requiring many deliveries, In fo! and 
foundry iron the trade doing is practically ni/. Prices show no 
variation, Bessemer qualities are quoted at 45s. by makers, and 
warrant iron is selling at 44s, 6d, net cash, while buyers are offer- 
ing 44s, 4d, 

In iron ore there is very little doing. The mines are not half so 
well employed as they were previously, and as business is 
practically confined to local sales, there is not a large consumption, 














Prices are unchanged at 8s. 6d. to 9s. per ton for ordinary qualities, 
net at mines, and 11s. 6d. for best descriptions, 

Steel makers are not well off for orders, and new trade is not 
coming to hand on either home or foreign account. The rail mills 
are irregularly em =. and orders are not well held. Prices 
remain steady at £3 15s. per ton for heavy rails net f.o.b. In steel 
eo material there is practically nothing doing. The few 
orders on offer in this district are sent away to Scotland and the 
East Coast, as local makers cannot compete, but arrangements are 
in progress which it is anticipated will not only put makers in a 
cae position to compete, but give them a better chance of doing 

usiness with the largest consumers, 

Shipbuilders and marine engineers are doing but very little 
business, and no new orders are reported on the week. Very few 
inquiries aro being made, and great competition is experienced for 
these. Only two — are at present on the stocks at Barrow. 

The supply of coal and coke is still very small, and the steel] 
works at Barrow have frequently had to stop lately owing to this 
fact. It is felt, however, even with an immediate settlement of 
the coal strike there would not be much material improvement in 
the general trade of the district before Christmas. 

_In the shipping trade there is very little doing, and exports of 
pig iron and steel are on a small scale, comparing unfavourably 
with the returns last year. 

About 2000 skilled and unskilled men are out of work at Barrow, 
and the Corporation are considering means of providing relief 
works, Various means are also at work to relieve the men and 
their wives and families, many of whom are destitute. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE can be no question that trade in the iron and allied indus- 
tries is going from bad to worse in all departments, and the tone of 
business altogether is very despondent, for we have now entered 
upon the quietest ee of the year, and there is little hope of any 
improvement until the spring at t. Th are out of 
employment in this district, and the number must be largely added 
to before Christmas, for several shipbuilders are almost at the end 
of the contracts they have on their books, blast furnaces are bein 
blown out, and it does not look as if all the finished ironworks an 
foundries could be kept going when so few orders are offering. 
Under these circumstances the very satisfactory statistics which 
relate to the month of October have had no influence in improving 
the market or in making consumers more ready to buy, as 
we are not likely to see the heavy shipments repeated, and 
stocks are more likely to increase than to decrease, though the 
reduction in the production caused by the blowing out of some of 
the furnaces may serve to counterbalance this to some extent. 
What is known as the regular shipping season closed with the end 
of October, and pretty nearly all the iron that bas this year to go 
to the ports in Northern Europe will now have been sent. Alto- 
gether the prospects are so bad, and the difficulty of realising any 
profits during the winter will to all appearance be so great, that 
several firms will take advantage of the quietude to reline some of 
their furnaces which need it, and the number of furnaces in 
operation in the winter months will certainly not be as great as it 
has been all the year. Three furnaces were blown out last month, 
as recorded in my last report, all for relining, and this week 
the Tees Bridge Iron Company, Stockton, have blown out one for 
the same purpose, leaving them with only one furnace at work 
out of three built. The difficulty of getting coke, and its dear- 
ness, have also contributed to induce the managers to take this 
step. The Consett Iron Company are also blowing out a furnace, 
owing to the scarcity of water caused by the prolonged drought, 
which circumstance has led to the curtailment of operations in 
other branches of the company’s business. The Consett Company, 
after blowing out this furnace, will have four in blast out of 
seven built. At other works it is intended to blow out furnaces 
very shortly. This will prevent so rapid an accumulation of stock 
as is usual in the winter. 

The pig irca exports from this district for October are more than 
usually worth notice, as, with the exception of those of May last, they 
are the best reported in any month since the autumn of 1889, and 
taking this into consideration, and also the fact that the deliveries on 
inland account were much above the average, it is surprising that 
sellers should not have been able to get better prices for their 
senee a as the coalowners have done for theirs. From Middles- 

rough and Skinningrove, which practically ship all the pig iron 
that is sent from the North of England, no less than 102, tons 
of pig iron were exported—8000 tons more than in September, and 
about 34,000 tons more than in October, 1892, the increase over 
September being mainly in the quantity sent to Scotland, which 
had 40,265 tons from this district, against 35,749 tons in September, 
and 15,721 tons in October, 1892. Russian demands have also 
kept up, thanks to the tariff war between that country and 
Germany, and never in any year has there been anything like so 
much iron sent from the Tees to Russian ports; 80,115 tons 
has this year been forwarded, against 15,089 tons in 1892, 
and for several years past the average has not been above 
that. Italian requirements have also been extra heavy this 
year, 48,550 tons having been dispatched from the Tees, as com- 

with 14,441 tons in 1892. To Germany this year over 

81,000 tons of iron have been sent from the Tees, the largest 
amount since 1890, and to Scotland 321,017 tons were dispatched, 
against 180,022 tons in 1892. Altogether this year’s pig iron ship- 
ments have been the largest that have ever been noted. The 
figures are as follows, compared with those for the previous three 
years :— 
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The price of No. 3 Cleveland G.M.B. pig iron has been weak 
this week, and makers have readily sold it at 34s. 74d., and even 
at 34s, 6d. there has been some business for prompt f.o.b. delivery, 
as producers are getting short of orders and are anxious to book 
more. A considerable quantity of Cleveland foundry iron is being 
sent into the Midlands and other districts where the founders 
cannot get their supplies from the usual quarters, owing to the 
blast furnaces being idle through the colliers’ strike. Cleveland 
warrants have been at 34s. 8d. cash this week, but closed on 
Wednesday at 34s. 64d. Connals at the close of October held 
88,077 tons of Cleveland pig iron, the increase for the month being 
111] tons, They also held 26,541 tons of hematite iron, or 1560 tons 
decrease for October. Forge pigs are steady in price, as they are 
scarce, and demand is well maintained. The fluctuations in warrants 
and No. 3 have fractically no effect on the value of forge, and 
grey continues at 32s. 6d., mottled 32s. 3d., and white 32s., prices 
which are relatively cheaper than No, 3. Local East Coast hema 
tite is about 43s. 3d. per ton for M. Nos., and is stiff, there being 
a tendency towards advance in the price of Spen’sh ore, owing to 
the rise in freights. 

Business in the finished iron and steel industries is most dis- 
couraging, and more especially is this so in the finished iron trade, 
and the production, small though it is or ie with what it 
formerly was, is likely to be further reduced. The stoppages of 
the works in the Midlands and Sheffield have been of little benefit 
here, and prices have for some time been so poor that profits have 
been almost ni/, and in too many cases have not been realised at 
all. Most of the prices have recently been reduced, but without 
bringing in any more work. Al y in Middlesbrough alone, 
which suffers perhaps more than any other town in the North 
from the depression, over 3000 persons are in receipt of outdoor 
relief, and the workhouse is nearly full. What will be the state 
of affairs before the winter is over it is not comforting to con- 
template. Heavy steel rails can be bought at £3 12s, 6d.; steel 





ship plates, £5; iron ship plates, £4 15s.; iron angles, £4 12s. 6d.; 
steel angles, £4 15s.; common iron bars, £4 17s. 6d., all less 24 per 
cent.—except rails, which are net—and f.o.t. 

The activity in the coal trade is maintained, and owners can 
bardly meet the demands made upon them, ——— in Durham. 
The pressure to buy is very great, and large deliveries are made to 
the gas and railway companies in the South and the Midlands, 
The Northumberland miners’ representatives will meet the owners 
on Saturday, to discuss with them the application that has been 
made for an advance of wages. The Durham owners have sug- 
gested to their men the formation of a Wages or Conciliation Board. 

The lack of water, as well for manufacturing as for household 
pu , continues to cause much inconvenience and loss at some 
of the works, especially at Consett and the Hartlepools. So great 
is the scarcity at the latter place that the locomotives running 
from there to Newcastle cannot get supplies, but have to stop at 
Castle Eden to fill their tanks, this causing loss of time and 
irregular running of the trains. The Seaton Carew Iron Company 
have to fall back upon the water in a well at their works, and at 
Gray’s shipyard an attempt is being made to utilise water from the 
dock, while at Messrs. Thomas Richardson and Son’s engineering 
works, where 1600 men are employed, operations are only to be 
carried on three-quarter time. 

The death took place on Sunday of Mr. William Younghusband, 
the mechanical works manager at the North-road Locomotive 
Works of the North-Eastern Railway Company. He was 62 years 
of age, and had been 50 years in the service of the North-Eastern 
and its predecessor, the Stockton and Darlington Railway Com- 
. Mir. Younghusband was a native of Richmond, Yorkshire, 

rom which place his father, who was a fitter by trade, removed to 

Shildon to work in the locomotive building and repairing shops of 
the Stockton and Darlington Railway. There Mr. Younghusband 
served his apprenticeship under Mr. William Bouch, and he 
remained at Shildon from 1845 to 1859, with the exception of a 
short interval when Mr. Bouch sent him to York. In 1859 he was 
appointed foreman of the locomotive department at Middlesbrough, 
and in 1862, when the North-road Locomotive Works at Darlington 
were opened, Mr. Bouch appointed Mr. Younghusband to the 
position of mechanical works manager, a tt which he retained 
until his death. He introduced several valuable improvements in 
locomotives, and in connection with the Railway Jubilee of 1875 
he built several highly-finished models of locomotives, which formed 
conspicuous features of the celebration, and were subsequently 
shown at various exhibitions throughout the country. 

The project of a railway between Middlesbrough and South 
Eston, Normanby, &c., has been revived. The promoters appealed 
to the North-Eastern Railway Company to construct the line, but 
in vain, the directors failing to see their way to make it pay. A 
public meeting held on Monday decided to ask the North-Eastern 
directors to receive a further deputation, to consist of some of the 
most influential landowners and others in the district, as they 
believe that the scheme is financially sound, and would pay a 
interest on the capital invested. If they cannot induce the North- 
Eastern to carry out the work, it would be advisable for them to 
adopt the policy of the Upper Weardale people, and form an inde- 
pendent company to do the work. 

At Stockton recently the member for the borough, Mr. Thomas 
Wrightson, of the firm of Head, Wrightson, and Co., Teesda'e 
Iron and Engineering Works, Thornaby-on-Tees, promulgated a 
proposition for improving the position of the port, viz., to divert 
the course of the river Tees near Stockton, and make the present 
channel of the river into a dock which should have a depth of 
vater at all times of 27ft., the cost of the scheme being estimated 
at about £400,000. Mr. Ballan, the Corporation wharfinger, at the 
meeting of the Chamber of Commerce this week, read a paper 
advocating that Mr. Wrightson’s scheme might be partially 
adopted at once, and at comparatively little expense, by building 
the lockpit indicated by him on the north bank of the river, and 
making the dam in connection therewith of a sufficient height to 
hold a tidal rise of 8ft. only, thereby making practically a half-tide 
dock, with a depth under present conditions, and without further 
dredging, of 15ft. in the channel at low-water, or depths varyin, 
at the different wharves and shipyards from 8ft. to 16ft., or equa 
to 19ft. alongside the Corporation grain warehouses, where a grain 
ship of 3000 tons would be always afloat. Mr. Ballan undertook 
to prepare for the Chamber statistics of ways and means in connec- 
tion with his scheme. 4 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


EvENTs have moved rapidly in the coal war since my last letter. 
It was evident then that affairs were making for peace. A less 
belligerent tone was observable on both sides, and the general 
— pointed towards a settlement on some basis. e miners’ 
officials who spoke on the subject last Saturday let it be clearly 
understvod that the only difficulty they had in meeting the 
employers was the condition—or what they understood to be the 
condition—that there should first be a reduction. They had steadily 
stood out for ‘‘ No reduction.” When the Coalowners’ Executive 
offered to meet them ‘‘todiscuss the question without prejudice to the 
position of either party,” they regarded that proposal as practi- 
cally an acceptance of their own terms, and it has been cl with. 
The joint meeting is appointed to be held on Friday, at the 
Westminster Palace Hotel, London. The men were anxious that 
it should have taken place on an earlier date, but the owners in 
other districts of the poe ser tn required time to consider the 
reduction, and the 3rd November was the soonest date that could 
be conveniently arranged for. 

The expectation of an amicable close of the strike in its four- 
teenth week has had a prompt effect upon the coal business, 
Manufacturers and large consumers generally, as well as merchants, 
are ceasing to exercise any pressure on the market, in the belief that 
the general resumption of work, which they confidently look for, will 
be followed by a substantial fall in prices. A sharp touch of frost 
this week has stiffened the quotations in house fuel, which has 
been sold during yesterday and to-day—Wednesday—at rates 
varying from 21s, to 30s. per ton. Engine fuel is selling at 17s. 6d. 
to 20s.; steam coal, 20s. to 22s. per ton. The re-opening of tte 
Birley pits, belonging to the Sheffield Coal Company, has partially 
relieved the local famine, but has had no appreciable influence on 
the situation as a whole. The bulk of the fuel now coming into 
Sheffield is from the Nottingham coalfield, where several large 
pits—such as Tibshelf—are working. The congestion of the rail- 
ways in the North is not so severe as it was, and deliveries 
are freely made from Durham and the other North-country pits. 
The unusual sight of 200 loaded coal wagons caused quite a stir 
at Retford Station—Manchester, Sheffield, and Lincolnshire—this 
week, The supplies were from the Nottingham side of the 
company’s line. e experiment tried with Belgian coal cannot 
be written down a success. It is very inferior to good Midland 
or North-country coal, and costs too much to place it on the 
market. 

In the course of conversation with leading miners and their 
representatives, I gather that they anticipate a return to work at 
the old rate of wages. They argue that the protracted stoppage 
has swept away the accumulations at the collieries: that gas and 
railway companies, and large manufacturers have no fuel in hand ; 
that the public find their cellars empty. That being so, they see 
no reason why prices should not be maintained until the —< ; 
ergo, they argue there is no need to take down the pay. pre- 
sentative coalowners still insist upon the necessity for a reduction, 
in view of the general condition of the trade of the country, and the 
largeconcessions made by Northern miners. They have nofaith inthe 
present abnormal prices being maintained for any time. A vast 
amount of trade, they say, has been lost; business generally is 
depressed all round; and as soon as the urgent needs of manu- 
facturers and householders are supplied, it will be impossible to 
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maintain values, and wages must fall with falling prices. Hope is 
held that before the reaction comes arrangements may be made 
for the regulation of wages in the future by some Board of Con- 
ciliation or other means. These are the views entertained by both 
sides ; and they are not irreconcilable with a peaceful arrangement 
on Friday. I should not be surprised to see the pits once more at 
work next week. 

Mr. Pickard’s refusal to have the “ living wage ” question settled 
by an independent accountant selected by himself from six named 
by the Mayor of Sheffield, has been severely commented upon. 
The masters’ offer was met, you will remember, by the counter- 
demand from Mr. Pickard that any such examination should be 
extended to the profits made over a period of years, capital em- 
ployed, salaries of managers, directors, kc. This ‘‘ roving com- 
mission” was, of course, impracticable; but I had the curiosit 
this week, in view of the glowing statements made about coal- 
owners’ profits, to tabulate about a dozen coal and iron concerns 
in this and other districts. The particulars were obtained from 
the share lists. The result, in the case of twelve companies, was 
to show that an invested capital of £15,000,000 had returned 
under 25 per cent. per annum, taking into account the divi- 
dends on preference and debenture stock as well as on ordi- 
nary shares. Nor would it be difficult to find quite as many 
companies where the share capital has shrunk to half its value and 
less. The coalowners are not likely to disclose their private affairs, 
but the working of the iron and coal companies of the kingdom— 
which indicate the transactions of private firms generally—can be 
ascertained from the Stock Exchange quotations. 

There is no change in the trades of the district, which remain, 
with few exceptions, paralysed by the strike. A t business is 
doing in skates for the home and foreign markets; silver and 
electro-plated goods are in the usual brisk condition at this season 
of the year, Christmas requirements being now in course of com- 
pletion, and firms en; on specialities for presents, &c., are well 
— 

e Cutlers’ Feast this year takes place to-morrow—Thursday. 
The Master Cutler, Mr. George Howson, of the firm of Messrs. 
Harrison Brothers and Howson, cutlery and silver-plate manufac- 
turers, Norfolk-street, will have a brilliant gathering, the chief 
guests being Earl Spencer, First Lord of the Admiralty, who is 
expected to set forth the *‘Spencer” mme, and Lord 
Roberts, of Kandahar. The following day the Master Cutler's 
guests are to visit the Cyclops Steel and Ironworks to witness the 
rolling of an armour-plate and other processes, and at a later hour 
they will go over the Master Cutler’s establishment. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


OnLy a small business has been done in Scotch pig iron in 
Glasgow markets this week, at prices on the basis of 42s. 3d. to 
42s, 44d., cash. Cleveland warrants have been in poor request, 
the cash price being 34s. 6d. to 34s. 7d. Hematites were idle, 
Cumberland being at 44s. 6d., and Middlesbrough 43s. 3d., cash. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
G w, No.1, 43s. 6d. per ton ; No. 3, 43s. ; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Clyde, No. 1, 47s. 6d.; No.3, 44s. 6d.; Gartsherrie and 
Summerlee, No. 1, 49s.; No. 3, 46s.; Langloan, No. 1, 55s. 6d.; 
No. 3, 46s. 6d.; Coltness, No. 1, 55s. 6d.; No. 3, 48s. 6d.; Calder, 
No. 1, 49s.; No. 3, 47s.; Glengarnock, at Ardrossan, No. 1, 49s.; 
No. 3, 45s. 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; 
Eglinton, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Carron, at Grange- 
mouth, No. 1, 53s. 6d.; No. 3, 47s. 6d.; Shotts, at Leith, No. 1, 
5ls. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 6354 tons, compared with 7541 in the same week of 1892, 
There was despatched to Canada, 1100 tons, Italy 530, South 
America 50, Holland 750, India 168, France 95, Australia 75, 
Germany 420, Russia 530, Belgium 20, Spain and Portugal 140, 
other countries 65, the coastwise shipments being 2415 against 
3995 tons in the corresponding week. 

The production of pig iron has been curtailed by the damping 
of five furnaces. All those blowing at the Govan Ironworks have 
been extinguished to admit of the carrying out of certain altera- 
tions and repairs. It is not thought that these furnaces will be 
long idle. There are now in Scotland 27 furnaces producing 
ordinary and special brands, 16 hematite, and two basic, total 45, 
against 76 at this time last year. 

A good deal of adverse comment is made with respect to the 
condition of the steel industry, some of it alleged to be due to 
purely ‘‘ bear” talk, merchants desiring to place contracts at 
lower prices, Efforts have been made to run down rates, with the 
object of obtaining shipbuilding steel below the current figures, 
and were it not that dear fuel does not at present admit of makers 
agreeing to any concessions, these efforts would probably have met 
with success. There is a fair amount of work of a miscellaneous 
character now being put through. Shipbuilding steel will be 
wanted ere long in large quantities; but at present work is not 
being pushed forward as it might be in the shipyards, because of 
labour disputes. Steel is quoted on the basis of £5 5s. to 
£5 7s. 6d. for a less the usual 5 per cent. discount for 
delivery in Clyde district. 

There is a steady demand for finished iron, bars being wanted in 
large quantities for the home trade. The shipping trade is un- 
satisfactory. Prices are fully maintained. The lowest grade of 
common bars is quoted £5 5s. ; second grade, £5 7s. 6d. ; highest 
grade, £5 12s. 6d.; best bars ranging up to £6 2s. 6d. The trade 
in thin sheets continues very active, but the thicker sorts are 
rather less wanted. The prices of sheets are on the basis of 
£7 7s. 6d. for iron, and £7 17s. 6d. for steel singles. 

The export trade in iron and steel manufactured goods is quiet. 
In the week there was shipped from Glasgow for abroad 
locomotive engines and tenders worth £4690; sewing machines, 
£6470 ; other kinds of a es steel goods, £5880 ; and 
general iron manufactures, £20,035. 

A regular daily copper market has now been started in the “‘iron 
ring” in Glasgow Royal Exchange, Hitherto the business has been 
done outside the ‘‘ ring,” and there is nothing to hinder merchants 
who prefer to operate in that way doing so; but a regular market, 
forenoon and afternoon, with official quotations, such as has now 
been established, has no doubt many advantages. Only a week 
has elapsed since this market was begun, and the amount of copper 
that has changed hands in it is, so far, not pn 4 large. Prices have 
ranged from £42 15s, 3d. to £42 7s. 6d. cash, and £43 2s. 6d. to 
£42 17s. 6d. three months. 

The new vessels launched from the Clyde shipyards during the 

ast month number 21, with a tonnage of 42,F31, this being the 

est output in October for many years. In the nine months 
212 vessels have been put into the water, with an regate 
tonnage of 243,862, com with 243 vessels and 289, in the 
corresponding period of last year. 

The collieries have been taxed to their utmost capacity to meet 
the demand for coals, and the scarcity has been greater than ever, 
with the result that those cg f gemaye for supplies have had to 
pay higher prices by 1s. to 1s. 6d. per ton than those current a 
week ago. Inland consumers have had 1s. put on to prices at the 
pits, and a similar advance has been onde on dross, The coal 
shipments in the past week amounted to 217,205 tons, being 4727 
tons more than in the preceding week, and 41,783 above the 
quantity dispatched in the corresponding week of 1892. Prices 
are the same as those quoted last week. 








WALES AND ADJOINING COUNTIES. 
(From our own 
Ix connection with the steam coal and house coal trades, another 
good week must be placed on record. 
In all directions collieries have been taxed to the uttermost. Not 





only has foreign trade been sustained, but a steady i has 
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been shown ; and the consignment of Welsh coals to the English 
districts by rail, and shipment, has shown no falling off. 

In no case is there the slightest disposition shown to kamper the 
flow of trade, The labour market continues tranquil, though it is 
evident that antagonistic agencies are at work to and bring 
about a federation of all the English and Welsh collieries, This is 
referred to as, first, ‘‘ The Round Table Conference,” which is to 
bring about an organisation between all sections of coal miners ; 
and the aim of the Conference, to take place shortly, is evidently 
to secure this. But as David Morgan, the miners’ agent, 

inted out this week to a local interviewer, the elsh 

aving enjoyed eighteen years of ey under the sliding 
scale, are more bent upon having. a Home Rule arrangement 
amongst themselves than joining any Federation. The impres- 
sion conveyed by Mr. Morgan is that the sliding scale in Wales 
is, with some changes, all that colliers require, and this seems to be 
the opinion of the great majority of the Welsk colliers. There is, 
it is admitted, a section, mostly young men, who are desirous of a 
change. In this they are stoutly opposed by the old colliers, and 
all who have passed through the bitter experience of strikes; and 
should the next audit, as is certain, record a substantial advance, 
this opinion will sway the great majority. 

I have never known such steady and persistent working as at 
present. Every coalowner spoken to at present upon the subject 
says in effect, ‘‘ We are as busy as can be,” and this is practically 
shown on the various lines of rails and the ships and steamers at 
Newport, Barry, Penarth, Bute Docks, and Swansea. 

Reverting to labour movements, one authority, but in m 
opinion not a trustworthy one, claims that a fourth of the Wels 
colliers are enrolled in financial membership with other organisa- 
tions than that of the sliding scale. This authority claims that 
there are 3000 members in the Monmouthshire district, 5000 in 
the Merthyr and Aberdare district, 8000 to 10,000 in the 
Rhondda, 2000 in the Garw and Ogmore, and 1200 in the Neath 
district. This gives 12,200, the highest possible figure, out of a 
total of 70,000, and when the youth and impulsiveness of this 
section is considered, the fear of any ill effect, with such as Mr. 
Abraham—Mabon—and David Morgan at the head of the 
organisation for peace and steady working in unison with the 
coalowners, may be safely dismissed. As far as Wales and 
adjacent counties are concerned, the strike wave has 
away. The Forest of Dean men are at work, and there is almost 
a general resumption of work in North Wales. 

veral important rumours are under consideration and discus- 
sion in the district. One is that Barry is going in for a railway 
system of its own, getting direct connection with the Rhondda, 
and by way of Treforest with the Albion—Cilfynydd—Treharris, 
and other important collieries in that direction. There is an 
impression abroad that the pro fusion of the Taff Vale and 
Rhymney lines is favoured by the Bute Docks Company, and that 
this contemplated movement of the Barry isa counter move. Upon 
that matter I am not prepared to give an opinion at present. 
Another current rumour is that the Great Western Railway, who 
have running powers over the Rhymney to Llancaiach, are opposed 
toafusion. In any case it is expected to be a question for an 
Act of Parliament. Mid-week at Cardiff coal prices were a trifle 
easier, though the condition of things all round was reported as 
satisfactory. 

On ’Change quotations were as follows:—Best steam, 14s. 6d. to 
14s, 9d.; ordinary steam, from 13s. 9d. to 14s, 3d.; small, 7s, 6d., 
in some cases 7s. House coals are very firm, and in some districts 
the price from the first advance from has now touched 5s. No. 3 
Rhondda is quoted at 14s.; brush, 11s.; small, 83. 6d. to 8s, 9d. 
No. 2 Rhondda, 13s.; through, 10s. 6d.; small, 7s. 6d. to 7s. 9d. 
Other industries continue to show corresponding improvement. 
Patent fuel, which is in good demand at Swansea and Cardiff, sells 
from 13s. 6d. to 14s. 6d. Coke, furnace, 18s. to 19s. 6d.; foundry, 
20s. 6d. to 21s. Large demand for pitwood at last prices. 

The officials of the Dunraven Colliery were paid off on Saturday. 
There are hopes of something being done with the Blaen Rhondda 
Colliery. This week Mr. Miles, agent of the National Colliery ; 
Mr. Evan Davies, Treherbert, and others inspected it, and the pro- 
hability of a limited liability company being formed is discussed. 
Taff Vale shares are looking up. Mineral revenue shows a marked 
increase. Last week the total receipts on the Taff were £16,031, 
as compared with £14,860 for the corresponding week last year. 
Brecon Railway receipts are also on the ascending scale, due, of 
course, to mineral traffic. 

There is a slight brightening of iron and steel prospects, though 
a worthy ironmaster, who is gst the leading ones of South 
Wales, shrugs his shoulders and questions its accuracy. ‘Prices 
are low,” he said, ‘‘demand smal]. As regards home demand the 
life of a steel rail and the durability of general make lead to few 
renewals,” 

It is, however, evident that steel rails for foreign destinations 
are being placed in South Wales, per contra, and it is — true 
that the steel bar trade for tin-plate works, now the staple, has not 
been quite so brisk as it has been. But as the briskne’s in the 
coal trade indicates, in the opinion of shrewd observers of the 
situation, an improvement in the general industries of the country, 
there is a fair prospect of better times for iron and steel. The 
holiday season on the railways is fairly over, and some extra home 
business is expected. Welsh steel continues in demand for other 
than bar or railway needs, and Cyfarthfa steel is in good inquiry 
Midland and further afield for a variety of uses, and Dowlais has 
been sending off quantities of billets for wire works. 

Speculation ing Rhymney Ironworks continues, and both 
in regard to Rhymney and Ebbw Vale future prospects are held to 


be — 

ere is little or no change in quotations. On’Change mid-week 
Swansea prices were as follows :—Glasgow pig, 42s. 44d.; Middles- 
brough, 34s. 7d.; hematites, 44s. 3d.; Cumberland, 44s. 6d.; Welsh 
bars, £4 1s, to £4 17s. 6d.; sheet iron, £6 15s. to £7 5s.; steel, 
£7 to £8; steel rails, heavy, £3 17s. 6d. to £4; light, £4 10s. to 
£4 15s.; Bessemer steel bars, £4 5s. to £4 7s. 6d.; Siemens, 
£4 7s. 6d. to £4 12s. 6d. Tin-plates, steel cokes, 11s, to 11s, 3d.; 
Siemens, 11s. 3d. to 11s. 6d.; ternes, 21s. to 23s. and 25s. to 26s.; 
best charcoal, 12s. 3d. to 13s. 3d.; block tin, £76 15s. to £77 5s.: 
lead, English, to £9 16s. 3d. Iron ore unchanged ; a few cargoes 
came in this week for Blaenavon—one large one—and several for 
Dowlais and Cyfarthfa. 

There is no change for the better at the tin-plate works, and 
exports are down to their minimum, which last week was only 
about one-half the total make of the week. Still, makers are by no 
means disheartened. They quote firmly, and one hears of no 
ruinous contracts. There is a strong impression held that now the 
bottom is reached a change for the better must take place. 
Business now is generally hand to mouth. 

A fine cargo of coal, 5000 tons, left Cardiff this week for 
Singapore. 

ext week a large and infiuential 
Merthyr to discuss the eight hours’ scheme. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


In this country the general outlook in the iron and steel indus- 
tries is still unfavourable. A weak tone prevails in most branches 
of the pig iron trade, and the business done during the week has 
been limited in extent, and merely on account of prompt deliveries, 
Export orders for raw iron are, if possible, fewer than they have 
been some weeks ago, and there is next to nothing gained at the 
present low quotations. 

Not the slightest relief from the dulness that has ‘for long over- 
shadowed the iron and allied trades of the Silesian district can be 
reported. Makers of both raw and finished iron complain of the 
veneral want of animation ; consumers are holding off as much as 





possible, thinking that if they wait a little longer they will be able 


to buy on more advantageous terms, rs are in comparative] 
fair request, and so are plates and sheets. The latte. 
have rather well maintained former quotations, which m 4 
be considered as tolerably satisfactory. The steel trade) 
in a most unfavourable condition, oalleting from a continued 
want of employment. The period of the year is now at hand when 
the iron busi usually b dull, but in former years th, 
orders from Russia, which now are wanting, kept the works in 
regular, though moderate, employment. It is ver likely, na: 
almost certain, that, unless an improvement sets in, blast furence, 
will be damped down or blown out, and a number of men will have 
to be dismissed before many weeks have passed. Forge ig is 
quoted M. 49 to M. 51; foundry pig, M. 51; bars, M. 13256 pat: 
heavy plates, M. 142°50; sheets, M. 140; corrugated sheets 
M. 190 p.t. at works, , 

All reports that come in from the Austro-Hungarian iron market 
bear a satisfactory character, makers as well as dealers maintaini 
a firm position, although German firms are trying, and with moss | 
success, to sell their articles on the Austrian market. Orders and 
inquiries on home account have been coming in quite regularly 
and there is no change whatever perceptible in the condition of 
prices, which, though not very favourable, may still be considered 
as remunerative, and that is “a. a good deal under present 
circumstances. With regard to the different sorts of iron, there ig 
rather more wong | coming in for finished iron than for pig iron 
Bars and plates, for instance, are quite briskly called for, The 
active employment at the steel works, due to some fair orders 
from railway administrations, is expected to be maintained for 
some time. 

The French iron market is reported to have been quiet during 
the week now past, and the prices quoted—bars 150f., iron plates 
160f. p.t.—are only with difficulty maintained. The ir ters 
of the Nord have resolved to firmly resist a further pressing down 
of prices which had been attempted by the dealers. According to 
latest statistics, the production of pig iron, as well as of malleable 
iron and steel, has increased pretty considerably against last year, 
The Aciéries de France make 82f. dividend for 1892.93. The forges 
and steel works of the East have gained three million francs, and 
make 55f. dividend. The steel works of Longwy report a gross 

in of 4,679,000f. for 1892-93, while net profit amounted to 

.727,000f. The shareholders get 1,400,000f., or 7 per cent. divi. 
dend per share. 

On the Belgian iron market all articles for export show the same 
firmness that has been reported in letters of previous weeks. On 
home account there is also a somewhat improving inquiry coming 
in for pig iron, and also for most articles of finished iron. There 
are some pretty large orders reported to be under negotiation, and 
the tone among makers and consumers is decidedly less despondent, 
Concerning the pig iron market, demand and inguiry have slightly 
improved upon the week. According to the onder des Intevets 
Matérielles, pig iron is likely to become very scarce when all the 
steel works that are now in course of erection in Belgium are in 
full blow. On the Ist of October there were blowing twenty four 
blast furnaces out of forty-eight, eighteen havin , Bens damped 
down or blown out. During the nine months from the Ist of 
January till the end of September production was, in forge 
and foundry pig and in steel, 523,800 t., against 563,870 t. 
for the corresponding period of last year, showing a decrease 
in output of 40,070 t. On the malleable iron market plates 
are in active request just at present, a particularly lively 
inquiry for that article coming in from Holland. The company 
Albus, with a capital of 4,000,000f., have gained in 1892-93 
496,538f., shareholders receiving 50f. dividend, as in the preceding 
year. Present quotations are:—For Luxemburg forge pig, 43f. 
to 44f.; ditto, Charleroi, 44f. to 52f.; Luxemburg foundry pig, 
No. 3, 45f. to 46f.; merchant bars, for home consumption, 112f, 
to 115f.; girders, 115f. to 124f.; angles, 116f. to 126f.; thin sheets, 
154f. to 160. p.t. 

To judge from reports recently received, the situation of the 
Rhenish - Westphalian iron market seems to be getting worse 
instead of better. In the pig iron trade the volume of business 
for home users is, all things considered, most unsatisfactory, and 
there is also exceedingly little demand coming in from abroad. 
Competition continues very keen, even for small lots, and the 
prices finally agreed on are, in most instances, so low that a still 
further going down would be well-nigh impossible. The depressed 
tone among both buyers and consumers has, naturally, not im- 
proved, and stocks are steadily increasing. The physiognomy of 
the manufactured iron market is, if possible, even more dull than 
that of the pig iron trade. 

Inland and foreign demand for bars continues very small, and is 
in most instances even worse than during previous weeks. Negotia- 
tions regarding the prolongation of the rolling mill convention 
have, as yet, led to no final result. Prices for bars, and also for 
girders, remain extremely depressed ; for the last-named article 
demand has slightly decreased since iast week. In the hoop trade 
buyers maintain their reserved position, prices showing no change 
upon what was previously noted, lates are in quiet but 
regular request, and so are sheets, on the whole. Wire and wire 
nails remain much neglected, both as regards price and demand ; 
the business done in rivets is also very small and unsatisfactory. 
There is a want of steady employment at the locomotive and 
engineering shops, and it would be highly desirable that further 
ord 2 soon coming in, to prevent a number of men being 
paid off, 

















AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 25th, 1893, 

THE decline of steel blooms to 18 dols. per ton at Pittsburg, and 
the holding of steel rails at 29 dols. at mill, making a difference of 
11 dols. for rolling, is given as a reason why so few steel rail orders 
have been placed during the past few months. The economic policy 
pursued by railroad managers is due more to the general stringency 
and to the falling off in traffic, than to tke high prices for rails. 
The industrial situation has not improved. ngress is still 
haggling at the financial question. A strong pressure is being 
brought to bear by business and manufacturing interests on repre- 
sentatives, and it is believed to-day that a disposal of the question 
will be brought about in ten days’ time. The banks are drawing 
in money, and loaning very little. The surplus reserve in New 
York is higher than it has been at this time for years, viz., 
42,000,000 dols. This money will shortly be put to use, when 
there will be a general revival of business growing out of the extra- 
ordinary restriction which has prevailed in all branches. Stocks 
of merchandise and material of all kinds arelow. The merchandise 
balance of trade in September was 25,000,000 dols. in our favour, 
as against an adverse balance of 5,000,000 for the same month last 
year. Reports from 133 railroads for September show, as compared 
to September, 1892, a decrease of 13 per cent. in gross earnings, 
and of 19 per cent. in net earnings. The earnings of 125 railroads 
for the year to September Ist show a decrease of net earnings 
amounting to 4,639,000 dols. A general improvement in traffic is 
in sight. The low prices which have been reached in the indus- 
tries will also stimulate demand at an early day, 








BroMLEY-BY-Bow.—The following tenders were sent in for 
engineering work, consisting of boilers, laundry pond hot- 
water supply, &c., at the extension of the Poplar and Stepney 
Sick es ape Devons-road, Bromley, E., for the managers of 
the Poplar and Stepney Sick Asylum District ; Messrs. A. and C. 
Harston, architects, 15, Leadenhall-street, E.C.:—Bradford and 
Co., £2130 ; Armstrong and Co., £2121; Braithwaite and Son, 

75; J. Fraser and Son, £1963; Clements, Jeakes and Co., 
£1920; Fraser and Fraser, £1692; Constructional Iron Company, 
£1690; J. and F. wr £1655. Accepted: Benham and Son, 
Wigmore-street, W., £ $35, 
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LAUNCHES AND TRIAL TRIPS. 


ednesday, the 25th inst., the handsomely 
biel steel pb tug Cardiff, built by Messrs, 
E. Finch and Co., of Bridge Works, Chepstow, to 
the order of the Brazilian Coal Company, Cardiff, 
for their Rio de Janeiro depot, ran a very 
successful trial trip in the Bristol Channel. She 
is No. 162 in the builders’ books, and is the 
second tug-boat built by Messrs. Finch and Co. 
for this firm. Her principal dimensions are :— 
Length between perpendicnlars, 90ft.; breadth, 
17ft. 3in.; depth, =~ keel to be of beam, 
9ft, Zin. e has n built under Lloyd's 
special survey for the 100 A class for tug pur- 

and has accommodation for captain and 
engineer aft and for crew forward. She is fitted 
with compound surface-condensing engines, 16in. 
and 30in. by 22in. stroke, made by the builders : 
boiler, 10ft. diameter by 9ft. 9in. long, with two 
furnaces 3ft. internal diameter, with a working 

ressure of 1001b, per square inch. . 

On Thursday afternoon Sir Raylton Dixon and 
Co, launched from their Cleveland dockyard, 
Middlesbrough, a steel screw oil steamer, which 
has been built to the order of Messrs, J. M. 
Lennard and Sons, Middlesbrough, for the pur- 

of carrying petroleum in bulk, She has 
ae built under special survey to take the 
highest class in both Lloyd’s and Bureau Veritas, 
and the construction has been carried out under 
the superintendence of Mr. R. Hartness, for 
Bureau Veritas; Mr, A. B. Wilson, for Lloyd’s; 
and Mr. M. W. Ruthven, for the owners. The 
rincipal dimensions are: Length, 322ft.; beam 
Nit; depth moulded, 26ft. 6in. The spar and 
main decks are of steel, and the p and fore- 
castle decks of pine, and she will be rigged as a 
three-masted schooner. The vessel is fitted with 
thirteen transverse bulkheads, and a centre line 
bulkhead running right fore and aft, thus dividing 
the ship into tanks for the carrying of oil. This 
js the first oil-carrying steamer built on Kendall’s 
tent system of expansion trunkways for regu- 
ating the oil cargoes under varying temperatures. 
Instead of being fitted on each side of the middle 
line bulkhead as heretofore, these expansion 
trunks are placed at the sides of the vessel, and 
thus allow a clear space in the middle of the ship 
for the stowage of coal or general cargo. Water 
ballast is provided for in tanks under the engines, 
boilers, and pump room, and also in the fore and 
after peaks. A considerable amount of hydraulic 
riveting has been introduced in the construction of 
the vessel, and the oil-tightness and water-tight- 
ness of every portion has been effected by caulking 
‘iron to iron,” to the absolute exclusion of either 
felt or canvas. The oil pumping installation has 
been fitted by Messrs. Hayward Tyler and Co., of 
London, and this firm are also fitting the electric 
lighting arrangements, which will extend to every 
rt of the vessel, including the side and mast- 
fread signal lamps. For the working of general 
cargoes the steamer has been supplied with two 
large steam winches by Messrs. Copley, Turner, 
aol Co, of Middlesbrough. The accommoda- 
tion for the captain, officers, and engineers is 
provided in the poop aft, and the seamen and 
firemen are berthed in the topgallant forecastle 
forward. The whole of the accommodation will 
be heated by steam, and the cooking is also 
done by steam, so that the risks from fire are 

d to a mini The engines and boilers 
are placed aft, and these will be fitted by 
the North-Eastern Marine Engineering Company, 
of Sunderland, the cylinders being Ssin., in., 
and 64in. by 42in, stroke, with two large steel 
boilers working at 160lb. pressure. Amongst 
those present to witness the launch were Mr. 
Milner Lennard, Mr. Wm. Lennard, Mr. and Mrs. 
Arthur Lennard, and a large party of friends, 
including Mr, A. G. Schaeffer and Mr. R. Hart- 
ness, of the Bureau Veritas Register, Mr. A. H. 
Whipham, Mr. Edward Kirby, Mr. and Mrs, 
Jaeger, Mr. and Mrs. Robert Stephenson, Mr. 
and Mrs, Ronnebeck, Mr. J. Frederick Wilson, 
&ec, &c, As the steamer was leaving the ways 
she was named the Hotham Newton by Mrs, 
Arthur Lennard, of Saltburn. 

There was launched on Thursday week from 
the —— yard of Messrs. David J. Dunlop 
and », engineers and shipbuilders, Port 
Glasgow, the s.s. Lackawanna, built to the order 
of the Anglo-American Oil Company, London, for 
carrying petroleum oil in bulk, S which the 
vessel has been specially designed, being divided 
by strong thwartship bulkheads into ten oil-tight 
compartments, which are again subdivided by a 
longitudinal bulkhead in the middle line of the 
vessel; these compartments have all been sepa- 
rately tested in the presence of the owners’ and 
Lloyd’s surveyors, and under the most severe 
pressure to which the bulkheads will ever be 
subjected, each compartment proved itself tho- 
roughly satisfactory. At the forward and after 
end of the oil compartments is a 4ft. well extend- 
ing the full breadth of the vessel, and carried up 
to the height of the spar deck ; the well also satis- 
factorily stood the same test as applied to each 
oil compartment. The fore hold, fore peak, and 
after peak, and tanks under the engines and 
boilers—the latter built on the cellular principle 
—are all arranged for carrying water ballast for 
trimming a. e Lackawanna is fit 
with all the latest improvements to suit her 
special trade, including Clarke Chapman’s com- 
bined steam capstan windlass, steam warping 
winches, Muir and Caldwell’s steam steering gear 
electric light fittings throughout by Holmes an 
Co., of Newcastle. The accommodation and all 
appliances on board the vessel have been specially 
arranged to give the utmost comfort and facilities 
for the trade in which she is to be engaged. On 
leaving the ways the ceremony of naming the 
t t Lack was performed by Mrs. 
Frank EK. Bliss. The dimensions of the Lacka- 
wanna are as Lory ey Tien, 345ft.; breadth, 
44ft.; depth moulded to spar eck, 31ft. 6in.; 
tonnage, about 4000 tons; and classed 100 Al in 
Lloyd's registry, The construction of the Lacka- 
wanna has been under the direct superintendence 
of Mr. Blair, chief superintendent, and Mr. 
McEwan, local surveyor, acting for the Anglo- 
American Oil Company. Immediately after the 
launch | the Lackawanna was towed under the 
builder 's 60-ton derrick crane at their wet dock to 
receive her machinery and boilers. This ma- 
chinery consists of a set of triple-expansion single 
Screw engines, having cylinders 27in., 434in., 70in. 











diameter by 5lin. stroke, fitted with Brown’s 
getent steam and hydraulic starti: ear, &c. 

ere are two large double-ended boilers, con- 
structed for a working pressure of 160 1b. per 
square inch, The engine-room auxiliary ma- 
chinery includes Worthi ton feed and ballast 
pumping engines, Holmes’ electric light engine 
anddynamo, Weiss’ surface feed heater, Morrison’s 
evaporator, Dunlop’s patent steam and pneumatic 
marine engine governor. The oil pumping engines, 
l4in. by 14in, by 12in., consist of two Snow duplex 
pumps placed in a pump room amidshi These 
pumps are capable of a combined maximum out- 
put of 1000 tons per hour. In thesame pump room 
1s placed a Snow pump, size 8in. by 7in. by 10in., 
arranged to fill and empty the wells and amt 
ballast tanks, In the boiler casing there is placed 
a large donkey boiler, capable of supplying steam 
to all oil and water ballast pumping engines, feed 
pumping donkey, electric light, and cargo winches 
at the same time. The pumping machinery of 
this vessel is a special feature, everything being 
designed and fitted to allow of the oil being dis- 
charged and water ballast taken on board in as 
short a space of time as possible, 








THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When ine have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

18th October, 1893. 

19,617. InpicaTING Broken Tureaps in Lace Ma- 
CHINERY, E. Cope, London. 

19,618. INTeNsiryinG FLuIp Pressure, E. J. Preston 
and F, L. Conway, London, 

19,619. PNeumaTic Sapp.es for Cycies, J. P. John- 
ston, London. 

19,620. Coin-FREED DeLIvERY Apparatus, J. R. Hughes 
and G. Haydon, London. 

19,621. THe BankING Frxanciat Protection, A. Bell, 
London. 

19,622. Anrisertics, H. E. Newton.—(Th: Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 
19,623. CoLourtnc Matters, H. E. Newton. Th« 
Jarbenfabriken vormals Friedrich Bayer and Co., Ger- 

many. 

19,624. Propuction of SuLPHo-acips, H. E. Newton.— 
The Farlenfabriken cormals Friedrich Bayer and 
Co., Germany.) 

19,625. Giass BuLB3 for ELecrric Lamps, M. Williams, 
London. 

19,626. Pyeumatic Tires, P. Gendron, London. 

19,627. Looms for Weavine, H. H. Lake.—(Lu Société 
Crozier Freres, France.) 

19,628. Propucine Carson TETRACHLORIDE, A. Miiller 
and H. Dubois, London. 

19,629. Sewinac Macuines, G. Sawyer.—(The White 
Sewing Machine Company, United States.) 

19,630. AMMONIA Apparatus, G. E. Davis, London. 

19,631. Music Sroo.s, &c., J. Harrison, London. 

a Guarps for Hairpressers, H. Schitz, 

mdon. 

19,683, AUXILIARY Driving Apparatus, T. Dunn, 


mdon. 

19,634. PNeumatic Tire Aik Tupes, F. H. Sprang, 
ndon. 

ene Tires, H. Arnott and E. Edwards, 


London. 

19,636. Tire VaLves, H. T. Arnott and E. Edwards, 
London. 

19,637. NiGHT-MARCHING Compass, G. A. Lewes, Cam- 
berley. 


19th October, 1898. 
19,638. Srzam Rapiators, J. Jerram and T. Furner, 


rby. 
19,639. Stoves and Firepiaces, &c., J. V. Porter, 
rby. 
—_ Cycue Tirks, 8. Wilson and W. Paulson, Long 
on, 
19,641. PorTaBLE TRAVELLING Sack Horst, T. Powell, 
Bristel. 


19,642. Watcnes, R. Turner, Bury. 
“= Sypuon Vatves for Cisterns, &c., J. Reid, 
fer 


19,644. Fo_pinc Boxes, W. Sanders, Manchester. 

19,645. Sash Fastener, A. Stafford and J. Dickinson, 
Blackburn, 

19,646. Botts for BoiLer MANHOLEs, &c., T. Harris, 
Luton. 

— ALARM-BELL MARKING RecoisTER, W. F. Wetten, 


on. 
—— Brusues, P. Carty and W. Harvey, 
on. 


mdon. 

19,649, SeraARABLE TasLe Cutrtery, W. Lennon, 
Sheffield. 

19 650. ComBinep Stoprer and Opener, W. Henderson, 
Northumberland. 

19,651. Boots and SHoes, W. 
Northampton. 

19,652. CARDBOARD and STRAWBUARD Boxes, J. Jowett, 
Bradford. 

19,653. Huss for WHEELED VeHicLes, F. Greener, Bir- 
mingham, 

19,654. Apparatus for Exnavustine, 8. H. Wright, 
Hereford. 

19,655. Protector for the 

mdon. 

19,656. Watcn Pocket, D. H. Kershaw, and W. G. and 
C. Ashford, Birmingham. 

19,657. Scarr-prn, F, Lyon, London. 

19,658. Motions of Looms, J. Broadhead and J. W. 
Schofield, Halifax. 

19,659. Douste-werr Fork, R. Ashworth and G. 
Howorth, Shaw. 

19,660. OpHTHALMOscoPEs, S. Coxeter, London. 

19,661. Macuinery for Drittinc Rock, G F. Wynne, 
Minera, 

19,662. Composite Ro.., H. Banks, Salford. 

19,663. Tor-cLip for VELOcIPEDE Pepats, F. Chapman, 
Birmingham. 

19,664. Toys, J. Walker and C. H. Bikker, Birming- 


Wills and G. Cooley, 


Hanps, L. Nievsky, 


am. 
ne Mupevarps for Sarery Bicycues, J. Donnelly, 


ast. 
19,666. MINERAL RaiLway Wagons, M. Heron, New- 
eastle-on-Tyne. 
19,667. MANUFACTURING CIGARETTES, R. A. Sloan and 
J. E. Barnes, Liverpool. 
19,668. Packino Casss, A. B. Beale, London. 
19,669. Carpet Fect, H. R. Wilkinson, Birmingham. 
19,670. Toaster, R. Swain, Worcester. 
19,671. PortaBLE SuspenpDER for Hats, R. Swain, 
Worcester. 
19,672. Viotin Tone STRENGTHENER, P. Bertram, 
Galston. 
19,673. Fisninc Rees, A. Smith and H. Wall, Bir- 
mingham, 
19 —, IMPROVED Revotvinc Bookcases, C. Wicks, 
ndon, 
19,675. MecHanism for VenpING Goons, H. Y. Dickin- 
son, London. 
19,676. ELectric Arc Lamp, E. Torrini, London. 
19 eal Hor Water Boor Warmer, W. E. Mauro, 
mdon. 
19,678. Purse Fasteninas, J. Y. Johnson.—(&. P. 
Hinkel, Germany.) 
19,679. ‘* Dorrine” of Bossins from Spinpies, P. and 
J. Clough, London, 
9,680. Non-LosaBLe, &c, Purse, G. H. Fowler, 
London. 





19,681. ATTacHING Knoss to Seinpies, H. Barrance 
and E. Simmons, London. 

19,682. TRaNsmITTING Power, B. J. Diplock, London. 

19,688. GoveRNING APPARATUS of CompouND STEAM 
Enarxes, H. W. Bowden and W. Boby, London. 


19 a. Traps for Catcnina Vexmin, J. Hunter, 
mdon. 

19,685. SicnaL Wastes, I. Smith and W. Smith, 
London. 

19,686. Improvep Dust Cox.ecrors, P. Turner, 
London. 


19,687. Raitway SicNaL Apparatus, J. P. Annett, 
London. 

— Decomposino Apparatus, J. C. Richardson, 
mdaon, 


19,689. Pneumatic Tires for Cycies, E. Hélie, 
London. 
19 es. ImpLEMENT for TiLLinc Lanp, W. Knowlson, 
ndon, 
19,691. Secuninc Scarro.pinc, J. W. Shering, 
London. 
19,692. Toy, A. B. Knight, London. 


19,693. Diccinc Macuines, T. C. Darby, London. 
a INsTRUMENT for ASTRONOMERS, A. Underhill, 
mdon. 

19,695, Steam Rapiators, E. E. Gold, London. 

19,6.6. CasH-b>xes, R. C. Ilopkins and W. F. Elliott, 
London. 

19,697. Cicar Cutters, O. Kaufman, London. 

19,698. ImPRoveD Protector for Corsets, J. Prout, 
London. 

19,699. Rerininc Cuina Cray, W. W. R. Nicholls and 
R. C. Daley, London. 

19,700. Surrr Coitars, A. J. Boult.—(G. Thalemann, 
Germany.) 

19,701. HorsesHors, P. J. Grandsire, jun., and G. 
Braun, Liverpool 

19,702. Linotype Macuixes, R. Crosthwaite, London. 

— Manvuracture of Fire-ciay, L. Jones, Liver- 


poo 

19,704. Cotiars and the like, F. Tibble, London. 

19,705. Cement, B. K. Rigby, F. A. Remington, and 
A. C. Carr, Liverpool. 

19,706. IMPROVED HEATING APPARATUS, J. A. Hunter, 


mdon. 

19,707. Sarery Work Bencu, W. P. Thompson.—(K. 
Thomann and F. Peter, Germany ) 

19,708. Pneumatic Tires, A. J. Boult —(4. Boucher, 


France.) 
19,709. Stanps fur Bonnets, &c., 8. A. Jackson, 
ndon. 
19,710. KitcHeN Fire-RANGEs, J. W. Wilson, London. 
19,711. Preumatic Tires for Cyces, F.C. Armstrong, 
London. : 
19,712. CoIN- FREED Apparatus, A. G. Macculloch, 


mdon. 

19,713. Driving Gear for VenicLes, H. P. Holt, 
London. 

19,714. MinixG MacuIyes, O. 
United States.) 

19,715. Prosectinc Lanterns. W. C. Hughes, London. 

19,716. FLux and So_per for ALuminium, R. J. Crow- 
ley, Queenstown. 

19,717. RatLroaps, A. Leblanc, London. 

19,718. PHotocraruy, R. J. Fry and H. F. Knight, 


Imray.—(J. A. Jeffrey, 


19 719, Puriricarios of Sewace, &c., G. E. Davis, 
mdon. 
19,720. Recorpinc Apparatus, G. F. Redfern.—(H. 
Pottin, France.) 
19,721. Surps’ STEERING Apparatus, &c., R. H. Woods, 


don. 
—, ComBineD Tap and Vent, E. W. Haslehurst, 
mdon. 
19,723. Bripves, P. Desroches and A. Damon, London. 
19,724. Tires, T. Whittingham and M. H. Wilkin, 


mdon. 
19,725. Curtain Rop Brackets, 8. W. C. Clapp, 
mdon. 


20th October, 1893. 


19,726. Buast Furnace for Sme.tinc Irox, 8. D. 
Williams, Newport, Mon. 

19,727. Manuracture of CaNpDLesticxs, A. Heath, 
Birmingham. 

19,728. WirE Matrresses, W. Waterhouse and T. W. 
B tern, Birmingham. 

19,729. CoLLar for Horses, H. Beach and J. T. Harris, 


mdon. 

19,730. Top CLEaNeR for the RoLuers of SPinninc 
Frames, B. A. Dobson and T. Varley, Manchester. 

19,731. Soap, M. Baerlein, Manchester. 

19,732. Soap Compositions, M. Baerlin, Manchester. 

19,733. Mixture for CLEANING ARTICLEs, M. Baerlein 
and C. Dreyfus, Manchester. 

19,734. Tripop or other like Stanp, F. T. Warburton, 


mdon. 
19,735. Nettinc of Lawn Tennis Racquets, A. Chaplin, 
mdon. 

19,736. Fire-Escares, W. H. L. Hodgens, Liverpool. 

19,787. Toy, T. Metcher, Southampton. 

10,738, OIL-FEEDING APPARATUS for BOILER FURNACES, 
F. L. Parkinson, Accrington. 

19,739. Drawers with Paps, J. H. Mutz, Berlin. 

19,740. Lock Jotnt for Sweep Macuines, J. W. Bristol 
and Co., Birmingham. 

19,741. ConTRoLLinG TILLs, E. H. Miiller, Glasgow. 

19,742. Miners’ Sarety Lamps, J. Cooper, Birming- 

am. 

19,743. RELIANCE SprinG WHEEL, W. Crowe, Dublin. 

19,744. Boots and SHoes, R. Roger, Leeds. 

19,745. CoLLAR STIFFENERS, A. Vorwerk, Germany. 

19,746. Boss fur WaTER Taps, G. Morris and J. Harvey, 
Bristol. 

19,747. SuBMARINE Work, W. P. English, London. 

19,748. Moutps for Castinc Cements, J. and E. 
Robbins, London. 

19,749. CarRiaGE Reapinc Lamp, W. L. Cox, Bir- 
mingham. 

19,750. Bittiarp Lamp Guass Suave, C. Benjamin, 
London. 

19,751. ANTI-DIFHTHERITE, G. C. Stenning, London. 

19,752. FLUID PRESSURE APPARATUS, A. Bodenstedt, 
jun., London. 

19,758. Ratcuet Braces, A. Bodens‘ edt, jun., London. 

19,754. Cuucks for Dritis, &c., A. Bodenstedt, jun., 


on. 
19,755. Suirtinc Spanners, A. Bodenstedt, jun., 

London. 
19,756. Dyeine Fipres in SkErys, R. and R. Wansleben, 

on. 
19,757. Winpow and Door Fastener, C. N. Nixon, 


mdon. 
19,758. Securinc Steam Bo1ver Tuses, W. M. Angus, 
mdon. 

19,759. Dynamo Macuinas, F. W. Lanchester, London. 

19,760. Steritistinc Liquips, J. H. W. Ortmann and 
Cc. . Herbst, London. 

19,761. Securinc Door Knoss, G. F. Vaughan and T. 
Hulse, London. 

19,762. BREATHING ReauLator, A. J. Boult.—(H. 
Simons, Germany.) 

19,768. ReMovING FrsreE from CoTrTon-sEED, W. T. 
Boxwell and J. W. Hope, Liverpool. 

19,764. BicycLe Tires, W. P. Thompson.—(0. Schlick, 
Germany.) 

19,765. ELectric Switcues, J. L. Durward, London. 

19,766. MecHaNicAL DiccErs, W. P. Thompson.—(La 
Sociéte Galland, Granjon, and Cie., France.) 

19,767. Trousers’ Pockets, W. P. Thom,son.—(J. 
Maass, Germany.) 

a Writine Tabies and Desks, W. Tripp, Liver- 


pool. 
19,769. Rotary WasHinc Macuings, J. W. Crabtree, 
Bradfo 


19,770. Corn-FREED MACHINES, S. Richardson, Glasgow. 

19,771. Coox1ne UTensixs, C. E. Challis, London. 

19,772. UrntnaL FiusHinc Apparatus, W. Clark, A. 
Cameron, and C. Kirk, Birmingham. 

19,778. Woven Wire Martrresses, T. E. Wale, Bir- 


19,774, Scorinc Matca Box, H. M. Mayhew, London. 
19,775. PiLtar Press, H. M. Mayhew, London. 





19,776. Gear Case for Cycies, J. and W McHardy, 
on. 

19,777. Power Transuitrinc Ciutcn, A. C. Moffatt, 
on. 

19,778. COMBINATION PrinTING Macuine, J. Clark, 


mdon. 

19,779. TreaTinc TextTILe Fasrics, J. T. Tussaud, 
ndon. 

19,780. Lacinc AppLiances of Boots, &c., W. Smith 
mdon. 


19,781. PHotocRapHic Printinc Survaces, H. Pearce, 
London. 

19,782. ADVERTISING, A. M. Scarff, London. 

19,783. Brush Boxinc Macaine, G. Anderson and F. 
Margrave, Boxmoor. — 


19,784. INCANDESCENT ELectric Lamps, 
bertson, London. 
19,785. Piz Crust Supportinc Apparatus, A. Kt. Roe, 


London. 
me eel PeriopicaL Posiication Cover, G. Strong, 
mdon. 
19,787. ORNAMENTAL SHow CaRDs for ADVERTISING, G. 
“~ London. 
19,788. Distnrectinc Apparatus, E. Hérissé, London. 


19,789. ELectric Raitways, 8. Pitt.—(The Universal 
Blectric Company, Unite! States.) 

19,790. KNitrep Vests, J. H. Woodward, Londun. 

19,791. Evecrrotytic Cexis, F. Hurter, H. Auer, and 
E. K. Muspratt, Londop. 

19,792. Screws, R. Restall, London. 

19,793. PLovcu, P. R. J. Willis -(B. A. Cardinal and 
J. Love, United States.) 

19,794 Car Courtine, J. B. Riddle, Londun. 

19,795. Portas £ Hanp Puncn, R. Davis, London. 

19,796. Wacons, A. Jennings, London. 

19,797, MAKING GLazeD Bricks, &c., J. W. Martin, 
London. 

19,798. SPRING Stopper, A. Searl, Dartford 

19,799. Composition for Coverinc Boiters, A. J. 
Boult —(J. D. Jones, India.) 

19,800. SIGNALLING and SpeaAkING on Trains, H. 
Binko, London 

19,801. OPERATION of REFRIGERATING APPARATUS, F. N, 
Mackay, London. 

19,802. Key Caains, L. V. Orth, London. 

19,803. Prorectinc the Leos of Trousers, J. M. 
London. 

19,804. Key, H. Harvey, London 

19,805. Cases or Hotpers for Lerrers, I. C Gould, 
London. 

19,806. BLEACHING Powpers, M. Guthrie, London. 

19,807. BLeacuine Fiprous Mareriats, C. G. Hage- 
mann, London. 

19,808. Fincer and Scarr Rinos, R. P. Moncrieff, 
London. 

19,809. Carpons for ELecrropes, &c., H. Y. Castner, 
London. 

19,810. SEPARATING PHOTOGRAPHIC GELATINE FiLMs 
from CELLULOID Surports, A. A. Barratt and A. J. 
E. Hill, London. 

19,811. Harr Matrresses, W. Williamson. London. 

19,812. DRAWING-BOARD and TEE-sQuARE, W. F. Stanley, 
London. 

Qlst October, 1893. 

19,813. Frame for Bicycies, T. A. Bell, Walton-on- 
the-Hill. 

19,814. CiRcULAR KNITTING MacuHIneEs, W. I. Jamcs, 

itafford. 


to) 

19,815. CycLe Mup-Gvuarp, C. Lee, Coventry. 

19,816. Supptyine Liquip Fue to Furnaces, C. E. 
Hall, Sheffield. 

19,817. AGRICULTURAL DrILLs, T. C. Sargeant, North- 
ampton. 

19,818. FasTENING Tires to WHerELs of Cycies, J. 
Griffiths, Wrexham. 

19,819. RarLway Burrers, W. Platts and G. Turton, 
Sheffield. 

19,80. AIR-I ROPELLING and MOISTENING APPARA‘LS, 
O. Hoffmann, Manchester. 

19,821. Comrpounp for TREATMENT of Sewace, C. A. 
Burghardt, Manchester. 

19,822. Taps, A. Dean, jun., Brighton. 

19,823. Remn Bripies for Ripinc Purposes, J. Sumi er, 
jun., Birmingham. 

19,824. CoRRUGATED and Spirat Piston Sprinos, W. 
Laing, Sunderland. 

—_ of Meter Diaus, H. W. Handccck, 

mdon. 

19,826. PNeumatic Tires, A. 8. Cartwright, London. 

19,827. Date Inpex for Casks, &c., A. Cotgreave, 
London. 

19,828. ImpRoveD Hot waTER Apparatus, R. Poore, 
London. 

19,829. TirE VaLve, W. Bowden and R. J. Urquhart, 

auchester. 
19,830. IMPROVEMENTS in BaLLoons, J. Thompson, 


mdon. 
19,831. Goverxors for TurBINEs, &c., E H. Rieter, 
Manchester. 
19,882. Saint Cotitars, T. Delamere and A. Cook, 
ve. 
19,883. VENTILATING AP ARATUS, F. Diets, Manchester. 
19.834. Toe Curps, J. 5. Cousland and J. Duncan, 


ow. 

19,835. DeveLopinc Puoto Necartives, J. F. Hammond, 
Manchester. 

18,836. PHorocRapuic CameRAs, H. H. Leigh.—(¥. 
Hansen, France.) 

19,837 TANSPARENCY PRINTING Frames, J. Wilkinson 
and A. Wilkivson, Manchester. 

19,838. Fittinc and Corkinc Borties, E. 8. Chavasse, 
Birmingham. 

19,839 RecuLatinc Water Suppty, E. 8. Chavasse, 
Birmingham. 

19,840, ANaTomicaL CycLe Sappie, W. J. Henson, 

mdon. 

19,841. IMPROVEMENTS in HorsesHors, E Dejean, 
London. 

19,842. Dust-proor Watcn Key Cover, J. A. L. Nixon, 
East Newport. 

19,843. Yeast, W. 8. Squire, London. 

19,844. INK Eraser Case, W. J. Bayliss and W. T. Hall, 
London. 

19,845. INpicatinc the Depth of Water, J Dillon, 
Dublin. 

19,846. Kins, A. A. and A, A. Staples, London. 

19,847. NeEpLes for Sewinc Macuines, G. E. Maurice, 


London. 

19,848. Kit~ for Burnixc Bricks, &c., R. Cook, 
London. 

19,849. PRopucING ORNAMENTAL CoLours, C. Looker, 


London. 

19,850. Toos for Evectric Licut Fixturss, C. Bishop, 
Liverpool. 

19,851. TeLErHones, W. P. Thompson.—(G V. Ben- 
jamin, United States.) 

19,852. Coat EconomiserR for Grates, 8. A Blundell, 


19 853. WATER-TUBE STEAM Borers, A. E. Seaton, 
Sheffield. 

19,854. Mope of Parntinc Gor Ba.us, J. B. Pace, 
Birmingham. 

19,855. SHAPING, &c., HoiLow Arric.es, F, Moorfield, 
London. 

19,856. Toy or Game, C. Bennett, London. 

19,857. ARRESTING INDUCED ELEcTRIC CURRENTs, W. 
C. Johnson and L. J. Steele, London. 

19,858. Lamps for Use in Sicnatuinc, A. W. Ellis, 
London. 

19,859. Toy, A. J. Garraway, London. 

19,860. An IMPROVED Sarety ENve.opr, M. Krause, 
London. 

19,861. Revotvinc SmAut-arms, &c., J. F. Latham, 
London. 

19,862. Eron Cricket and Gotr Spike, J. R. Rese, 
Buckinghamshire. 

19,863. Hosiery, &c., J. W. Lamb and T. Wakefield, 
London. 

19,864, Or. Press, Greenwood and Batley and H. Lam- 
bert, Lindon. 

19,865. Freepers for Carpine Enotes, J. V. D. Hegen, 


London. 
19,866. Gates, C, Eintz, London. 
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19,867. GuLLY Trap, W. Shoosmith, London. 

19,868. Torninc Over Leaves of Music, C. L. Murray 
and J. L. Thomas, London. 

19,869. Rartway Foo SiGaNaLLing APPARaATUs, H. 
Mitchell, Manchester. 

19,870. INpicatinc Heat in Buitpines, 8. Briggs.— 
(J. Schneider, Belgium.) 

19,871. Puzzie, C. C. Leathers and W. S. Oliver, 
t ondon. 

19,872. Factne and CoLourinc ASPHALTE, A. Martyn, 
London. 

19,873. Manoractore of Fitters, H. H. Lake.— 
(Bittel and Co., Germany.) 

19,874. Driving Gear and Brake MEcHANISM, B. 
Ljungstrém, London. 

19,875. Rotts for Hotpine Decorative Fits, W. H. 
Coe, London. 

19,876. Levetuine the Soies of Boots, H. H. Lake.— 
(B.C. Judd, United States.) 

19,877. Apparatus for Diccrnc, R. H. Fowler and T. 
Benstead, London. 

19,878. Macuines for Breakinc up Roaps Previous 
to Repairs, R. H. Fowler, T. Benstead, and J. 
Gozney, London. 

19,879. Reeps for WeEavinc 
and H. Emmott, London. 
19,880. Manuracture of CoLourinc Matters, R. 

Vidal, London. 

19,881. Macurye for Cutrinc Soues, &c., H. H. Lake. 
— Sole Cutting Machine Company, United 
States. 

19,882. Toy, M. Cole, London. 

19,883. InstrumENT for DecineaTinG Curves, J. A. 
Gillett, London. 

23rd October, 1893. 

19,884. Evectric InpicaTors, &c., Max Binswanger, 
London. 

19,885. CORNER BooK-MARKERS, T. Colley, Leaming- 
ton Spa. 

19,886. Vatves for Tires, T. Guthrie and W. T. Hall, 
South Shields. 

19,887. Prerparinc Surraces for Emproipery, R. N. 
Havers, G. W. Harwin, and L. R Havers, Bradford. 

19,888. Wixpow Sasues, T. C. White and G. Phillips, 
Southampton. 

19,889. Bepsteaps, C. P. Robins, Birmingham. 

19,890. Burner for Or Lamps, 8. Le Bass, Dublin. 

19,891. Sprnnine and other Macuryegs, T. Slingsby, 
Keighley. 

19,892. Lorries or Wacons, H. J. Simpson, Liverpool. 

19,893. Tap or Cuastnc Toot for AXLE Caps, W. H. 
and F. Woodhead, Bradford. 

19,894. Bunes, R. E. Dickinson, Bradford. 

19,895. CoverinG Laptés’ Dress FasTenrnos, L. Miller, 
London. 

19,896. Drytnc Matt Grain, G. Wynn and C. R. 
Honiball, Liverpool. 


Purposes, J. Reixach 





19,897. Trre, H. S. Halford, London. 

19,898. ApverTisinc, P. J. Jackson, Newcastle-on- 
Tyne. 

19,899. Marine Encrive Susarts, G. Robson, New- 


castle-on-Tyne. 

19,900. Inspection Frame for Drains, H. White, 
Derbyshire. 

19,901. Signatytrnc Raitway Trains, J. E. Strang, 
Glasgow. 

19,902. Scissors, J. Whitehead, Birmingham. 


19,958. AIR-FILTERING StorrerR for Borr.es, J. J. van 
Hest, London. 
19,959. Resicrentr Winpow CuvusHion, C. Miiller, 
ndon. 
19,960. Tosacco Pipes, E. Lofts, London. 
19,961. Packine Cases, 8. Royle, London. 
19,962. Dye1nc CoLourtnG Matrers, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany.) 
19,963. MaNuFacTURE of Tosacco Pirgs, C. M. Brix, 
London. 
19,964. Lamps, G. Sttibgen London. 
19,965. Preumatic Tires, A. Maltby, London. 
19,966. Preumatic Tires, C. T. Austen, London. 
“—.. Seconpary Evecrric Batreriss, W. Petschel, 
rlin. 


24th October, 1893. 


19,968. Drivinc Gear for Vevocirepes, 8. Betts, 
ndon. 

19,969. PotisHine the Surrace of Woop, &c, A. G. 
Brookes.—(V. Victorson, United States ) 

19,970. Game, T. Bastin, London. 

19,971. AxLEe-Boxes, H. H. Stout, Southsea. 

2. Facias, H. Jennings, Leicester. 

3. Apparatus for PLayinc New Game, W. E. 
Bryan, Hants. 

19,974. BicycLes, G. Edwards and A. M. Thompson, 
Crewe. 

19,975. Microscopic TURN-TABLEs, A. J. Limebeer and 
A. W. Pollock, London. 

19.976. Sanrrary Apparatus, &c., A. E. Muirhead, 
Glasgow. 

19,977. Esectinc O11 on TRouBLED WarTERs, R. Baird 
and J. Cochrane, jun., Glasgow. 

19,978. Manuracture of Biscuits, J., T., and J. 
Vicars, jun., Liverpool. 

19,979. DispLayinG Microscopic x. % 

| Dickinson, London. 

| 19,980. Reversinc Driving Gear, W. Robertson, J. 
G. Orchar, and W. Adie, Glasgow. 

19,98L. Preumatic Tires, J. H. Grant, Newcastle-on- 

'yne. 

19,982. Fishine Hook, W. and J. J. Hardy, Alnwick. 

19,983. GLass-cuTTers and Guipes, E. Walsh, jun., 
London. 

19,984. TREATMENT of TEXTILE Fipres, E. Maertens, 










OBJECTS, 


ndon. 
19,985. FitTeRING Apparatus, J. D. G. Thompson, 


19,986. CorK Extractor, A. Cotgreave, London. 

19,987. CycLte Lamps, B. Barton, C. Arnold, and T. 
Devoil, Birmingham. 

19,988. Mecuanicat Stoxers, &c., J. W. Claridge, 
Croydon. 

19,989. OprRaTING Evectric Bets, J. J. Husselbee, 
Birmingham. 

19,990. Cork Extractor, G. Dawes, Birmingham. 

19,991. PortaBLeE Spirit Stove Stanps, J. Brookes, 
Birmingham. 

19,992. ILLUMINATING GasEs, G. F. Long and C. Rose, 
London. 

19,993. Trousers and Vests, J. M. Thompson, Man- 





| _ chester. 


| 19,994. Sprnninc Macuinery, &2., A. M. Sutcliffe, 


19,903. Vatve Gear for Steam Enoines, J. Frew, | 


Glasgow. 

19,904. Case for Drawine INstRUMENTs, W. J. Riley, 
Birmingham. 

19,905. Toy Game at Foorsa.y, H. Procter, Leeds. 

19,906. Carrier for VELociPeEpEs, F. Chapman, Bir- 
mingham 


jun,, Glasgow. 

19,908. Speep InpicaTors, S. 
near Malvern. 

19,909. Locxinc Cover for Drains, W. J. Bugler, 
Putney. 

19,9.0. Roastinc Aurirerous Sutpaurets, H. H. 
Gunn and J. H. R. Paterson, Edinburgh. 

19,911. Umprewras, L. B. Beard, Somerset. 

19,912. Provectites, C. Krnka and W. Hebler, 

ow. 

19,913. Uritistnc Exercy in the Heat of the Sun- 
SHINE, W. H. Duncan, Coalbrookdale. 

19,914. PHotocrarHic Cameras, H. and C. Gamwell, 
Liverpool. 

19,915. Tea-pots, W Wade, Longport. 

19,916. LABELLING Macuing, W. Slack, Stockport. 

19,917. Tires, H. Bennett, J. F. Pease, and R. A. 
Luck, Durham. 

19,918. Corn-actvaTep Automatic Apparatus, H. Y. 
Dickinson, London. 

19,919. Makino Sart Fronts, W. Austin, London. 

19,920. Digs and Supports, N. G. Kimberley, New 
Southgate. 

19,921. Time Apparatus for Switcuinc Gas, H. Y. 
Dickinson, London. 

19,922. Bopprns used in Lace Macuings, J. Jardine, 
London. 

19,923. Gas or Air Bacs of Tires, P. A. Craven, 
Wimbledon. 

19,924. MaTHematicaL INsTRUMENTs, L. A. Walker, 
London. 

19,925. Fixinc Pyeumatic Tires to Rims, P. Davies, 


A. Houghton, Colwall, 


nm. 

19,926. SuspenpDeED WeIGHING Macuines, H. Mohr, 
London. 

19,927. Naits, W. H. Trowbridge and F. and H. 
Nehmer, London. 

19,928. Foop, W. Gearren, London. 

19,929. Fire ALaRMs, M. Wedlake, London. 

19,930. Locks and Latcues, J. E. A. and H. A. Squire, 
London. 

19,931. Manuracture of Expiosives, W. Evelyn- 
Liardét, London. 

19,932. Rairway Brake Apparatus, C. W. Carter, 
London. 

19,933. Brake Vatve, H. H. Vaughan and M. E. 
McKee, London. 

19,934. Ecectriciry Meter, C. D. Abel.—(Compagnie 
Anonyme Continentale pour la Fabrication des Comp- 
teurs « gaz et Autres Appareils, France.) 

19,935. Horse Brake, H. Beasley and A. Hall, 
London. 

19,936. ELEcTRO-MEDICAL Bett, H. C. Braun and G. E. 
Meyrick, London. 

19,937. Letrer-Box, E. H. Couzens, London. 

19,938. Construction of Tosacco Pipes, A. Oldroyd, 
London. , 

19,939. Composire Stass for Buitpinc, A. Mack, 
London. 

19,940. Wink Ropes, T. C. Batchelor and A. Latch, 
London. 

19,941. ConstrucTION of Cycle WHEELS, R. Tatham, 
London. 

19,942. CycLe Sappies, A. J. Boult.—(VJ. H. Sager, 

Jnited States.) 

19,943. Stoppers for Drains, J. Jones, London. 

19,944. COIN-CONTROLLED Apparatus, W. P. Thomp- 
son.—(W. Butcher, United States.) 

19,945. SoLDERING Lamps, A. J. Boult.—(G. Barthel, 
Germany.) 

19,946. SHart Coup.ine, J. P. Schmidt, Liverpool. 

19,947. Looms, I. Heinrich, London. 

19,948. Opgratinc CiLocks Syncnronousty, A. J. 
Boult.—(£. Ayres, New South Wales.) 

19,949. Jiccers, W. Schroller and J. Klauke, London. 

19,950. Lamps for RatLway Carriaces, W. McLaren 
and C. Richards, London. 

19,951. Insectors, J. Gresham and H. E. Gresham, 
Manchester. 

19,952. Pepats for VeLocipepes, H. H. Lake.—(La 
Société Malinge et Lauvlan, France.) 

19,953. CENTRIFUGAL Pomps, G. M. Capell, London. 

19,954. Fastentnc Lapres’ Hats, L. Czernoch, London. 

19,955. Nicut Lamps, G. C. Fowler and M. B. Fowler, 
London. 

19,956. Cases for Nicut-Licuts, G. C. and M. B. 
Fowler, London. 

19,957. Steam Pumps, E. Bastien, London. 


Bradford. 


| 19,995. TRIPLE Vatves for Air Brakes, H. L. Howe, 


‘ow. 
19,996. BurToNHOLE Carp, J. H. Maden, Manchester. 
7. Drums, 8. C. Jackson, Manchester. 
,998. VENTILATING AppaRaTUs, R. Lofthouse, Man- 
chester. 
> Securinc the Enps of Rais, J. Williams, 
a 






| 20.000. Potato Separator, G. H. Tyson, Dalton-in- 
19,907. Tea-TRay, J. Somerville, jun., and P. Gibb, | 


Furness, 
20,001. MarL-cart, G. L. Rothschild and H. V. Baker, 
Birmingham. 
20,002. CanDBOARD Scorinc Macuine, N. B. Chadwick, 
a 
| 20,003. WricHInc Macuines, H. Smith, jun., and 0. 


Smith, Glasgow. 
20,004. Stop Vatves, H. Smith, jun., and O. Smith, 
Glasgow. 
20,005. Venicces for Manvat Power, D. France, Man- 
chester. 
20,006. Fitters, J. N. 
Sandiich Islands.) 
20,007. ExpLosion Enotnes, T. Ryland, Dublin. 
 ~ Semeamel Basins and Barus, M. J. Adams, 
ork. 
— SpaNNeRS or WRENCHES, J. Walker, Birming- 
am. 


8. Williams.—(Z. Spalding, 


| 20,010. Construction of Gas Stoves, T. Batty, Col- 


chester. 
20,011. Evectric Lamp Houipers, &c,, G. Binswanger, 


20,012. Liqurp Fuver Apparatus, P. Dvorkovitz, 
on. 

20,013. CELLULOID Suapes, T. Thompson, F. Richmond, 
and T. H. Marsland, London. 

20,014. Measurinc CLotu in Macurnes, I. M. Ineson, 
London. 

20,015. Macuivery for Roiuina, &c., Tea, J. E. Ward, 
London. 

20,016. “‘Lincor” Wires for Weavinc, 8. Brown, 
Manchester. 

20,017. O11 Burners of Ovurpoor Lamps, A. Forrest, 
Manchester. 

20,018. Printers’ Gauueys, J. Cowie, London. 

20,019. Fire Sicvau Posts, B. P. Stockman, London. 

20,020. Measure for FrLiino Bott ies, W. C. Turnham, 


don. 
20,021. Inpicaror for Lavatory Doors, H. Defries, 


ndon. 

20,022. Hanp Trucks, E. Cardarelli and G. W. Dick, 
London. 

20,023. Workinc Merats Evectrica..y, W. P. Thomp- 
son.—(C. L. Coflin, United States.) 

20,024. MeTas with Smoorn Surraces, W. P. Thomp- 
son.—{ W. Kiesel, Germany.) 

20,025. Wuips, H. G. H. Shortand J. Howell, London. 

20,026. PottsHinc Macuines, W. P. Thompson.—{ The 
Moore Carving Machine Company, United States.) 

20,027. Butrer, &c., W. P. Thompson.—(C. <Artua, 
France ) 

20,028. Exastic Tires for Cycies, H. Faulkner, 
London. 

20,029. Manvracture of “‘CaBLe Cuarn,” F. Egge, 
London. 

20,030. METALLURGICAL, &c., Furnaces, E. J. Bird, 

mdon. 

20,031. Pius Tap, E. Ingram, London. 

20,032. Makinc Cocoa Fisre Mats, T. Rauthmell, 
Westmoreland. 

a, Brakes for Cycte Wuee.s, J. V. Pugh, 


on. 

20,034. PerampBucators, 8. T. Fawcett, D. Simpson, 
and J. J. Simpson, London. 

20,035. Turninc Leaves of Music, J. Meiklejohn, 
Londo 


20,036. MANUFACTURE of the CeLLuLosz, C. D. Ekman, 
London. 

—_, Improvep Sarery Civutcues, R. W. Gorton, 

mdon. 

20,038. CaLcuLatTinc Apparatus, E. De Pass.—(P. 
Soulier, France ) 

20,039. Nicut Licuts, G. C Fowler and M. B. Fowler, 
London. 

20,040. Incubators, R. Webb, London. 

20,041. Movutps for MeTauiic Castines, R. Haddan.— 
(B. Jones, United States.) 

20,042. Sensitive Paper for PHotroGrapPHic PuRposEs, 
A. Hesekiel, London. 

20,048. Continvous Paper for Writine, E. G. Law, 


London. 
20,044. VeLociprepes, C. F. Lavender, London. 
20,045. MercHanicaL Apparatus, R. Mackic 
Electric Selector and Signal Company, London. 
20,046. ELectric Se.ectine Devices, 8. 8. and 
Electric Selector and Signal ey London. 
20,047. ExLecrricaL Apparatus, M. B. Leonard and 
Electric Selector and 8 Company, London. 


and 





20,048. Lock, T. MeCulloch, Leytonstone. 





20,049. Liquip DisPensinc Apparatus, W. M. Fowler, 
London. 
20,050. Maxine Joints by means of Clamps, J. Temler, 
mdon. 
20,051. Mecuanicat Siena, A. Gregory, London. 
20,052. Improvep OscrLLatine Joints, E. F. Morse, 


mdon. 

20,053. Manuracture of Fuet, W. B. Hartridye, 
ndon. 

= Barsettre Gun Movuntinos, J. Vavasseur, 
nm 


on. 

20,055. Improvep Hooks and Eyes, M. Karoly, 
London. 

20,056. Winpow Sitencers, R. H. Harry, London. 

20,057. ArracHMENTs to Soap for Patxs, R. H. Harry, 
London. 

20,058. Drivinc Rern and Tait Hoiper, B. Blake, 
London. 


20,059. Mepico-eLecrRic Banps, &c., N. Mitchell, 
London. 

20,060. Treatine Yeast, E. W. and E. O. Greening, 
London. 

20,061. UMBRELLA Fastenina Banps, H. Pratt, 
mdon. 


20,062. Cure for INpicEesTion, E. Vaisey, London. 
20,063. WinpMILLs, J. Moore and H. F. Josephs, 


mdon. 

20,064. Macuine Gun and Carriacg, W. H. FitzGerald, 

London. 

20,065. Improvep Penci, SHarPener, C. 8. Cohen, 

mdon. 

20,066. Gunpowper, M. E. Leonard, London. 

20,067. MeasuriNnG VEssELs, T. A. Hince, London. 

20,068. MeTaLLuRGICAL Furnaces, H. H. Lake.—(@. 
F. Simonds, United States.) 

20,069. ConTRoLiinec ELectric Currents, R. Lundell 
and E. H. Johnson, London. 

20,070. Woop-cuttinc Macuines, H. H. Lake. —(The 
International Wood Working Machine Company, 
United States.) 

20,071. Wire Covertnc Macuinery, J. A. Sparling 
and A. D. Thornton, London. 

20,072. Fisrous Stem CLEANING MacuINe, F. Pears, 
London. 

20,073. Securtnc Boats on Suips, C. J. F. de Vos, 
London. 

20,074. Warer Evevartors, J. Y. Johnson.—(The Auto- 
matic Water Tank Company, United Oy 

20,075. Gas Stoves, F. W. D. Long, W. 8. Evans, and 
M. H. Hawes, London. 


25th October, 1893. 


20,076. Construction of AsH Pans, E. Clark, New- 
castle-on-Tyne. 

20,077. Securinc Straits in Brooms, J. Watkins, 
Wolverhampton. 

20,078. Cricket and like Bats, R. W. Anderson, 
Live: o 

20,079. Scissors, &c., H. Parker and J. B. Bruce, 
Birmingham. 

20,080. RapraTors for HEATING BuILpINGs, P. O'Connar, 
Glasgow. 

20,081. Typewriters, 8S. D. Williams, Newport. 

20,082. Keermna Ties in Position, G. J. Gissing, 
London. 

20,083. Pressep Linincs for Usions, J. Langston, Bir- 
mingham. 

20,084. Curr for Securtnc Enve orgs, J. E. L. Green- 
sill, Birmingham. 

20,085. Boats and VessExs, C. A. de L. C. de Lambert, 
London. 

20,086. Gavcinc Spuericat Bopigs, &c., W. Rown, 
Birmingham. 

oo ArracHinc CLotu to Hooks, &c., L. Glover, 

peds. 

20,088. SuppLyinc Air to Furnaces, D. B. Morison, 
Hartlepool 

20,089. Tire Brakes for VeLocrrepes, &c., J. Meek, 
Leicester. 

20,090. ‘TReatTiING METALS by Swacinc, G. Hookham, 
London 


20,091. DRIVING Gear of Vetocipepes, J. Meek, 
Leicester. 

20,092. Preventixc Loss of Purses, E. Campbell, 
Lo 


mdon. 

20,093. Sanrtate VENTILATOR, A. Marchant, Birming- 
am. 

20,094. Expanpinc Wire Cnain, &c., J. W. Benson, 


mndaon. 

20,095. Securinec Door Furniture, J. Atkinson, Win- 
dermere. 

20,096. Winpow Fasteners, J. Atkinson, Windermere. 

20,097. Pickina Motion for Looms, W. A. Rothwell, 
Manchester. 

20,098. Rottinc Ur Winpow Bu nps, W. Brierley.—(F. 
Schired, Germany.) 

20,099. Drivinc MecnanisM for Cycies, W. Brierley. 
—(V. Schneider, Germany.) 

20,100. CLEANING Wixpows from Insipz, J. Paterson, 


ow. 

— Pepats for VeLocirepss, T. Mabbutt, Birming, - 

am. 

20,102. Counters for Games, J. L. and A. C. Wright, 
Birmingham. 

20,103. Sprinc Hooks for Capes, &c., C. Crowther, 
Manchester. 

20,104. Vatves for Pipes and Tanks, T. B. Sharp, Bir- 
mingham. 

— Weir Gavoegs, C. E. Wolff and D. L. Hutchison, 


erby. 
20,106. Roiiters of Drawinc Macuinegs, C. C. Fauzdar, 
Manchester. 


London. 

20,108. Treatinc TextTiLe, &c., Fasrics, A. E. Pike, 
London. 

20,109. Fire Enoines, J.C. Merryweather and C. J. W. 
Jakeman, Greenwich. 

20,110. Bicycies and other Venicies, T. S. James, 


London. 

a Knee Cap for Horses and the like, H. Carr, 

mdon. 

20,112. Assestos and other Packinc, C. McLaren, 
Manchester. 

20,113. Foc, &c., SigNaLtinc Apparatus, J. Orme, 
London. 

20,114. Decorative Opsects, E. de Pass.—(J. Ranvier, 
France. 

20,115. Prorectinc Pyeumatic WuHEELs, G. C. Topp, 
London. 

— icra Ce.ts, L. and R. L. Mond, 

ve 

20,117. Srop Motions for Macuines, M. M. Greeves 
and T. Lucas, Manchester. 

20,118. Inzectors for BurninG O11, E. Dyson, Man- 
chester. 

20.119. ATTACHMENT for Tires of Bicyc.es, F. Stokes, 
Manchester. 

20,120. Foc-stcnaLLInG Apparatus, G. Wood, Man- 
chester. 

20,121. Bittiarp TaBLe Pocket, P. T. E. Hennig, 
Wimbledon. 

20,122. Drop-pown Guns, J. Robertson, London. 

20,123. Hot-arr BaLions, H. N. Balleni, London. 

20,124. Puriryine, &c., ATMOSPHERE, J. J. Hartnett, 
London. 

20,125. Construction of War Vesseis, J. Angus, 


ndaon,. 
20,126. Kitns for Burninc Bricks, &c., W. Bull, 
London. 
et Makino LeapeN Traps or Benps, A. F. Davies, 
mndaon, 
20,128. APPLIANCE for Power Looms, R. Haddan,—(J/. 
Chery, Spain.) 
20,129. Macnines for Feepino Fisres, A. H. Morton, 
London. 
20,130. ALBuM, E. Pinkau, London. 
— PackinG Case, E. T. Hughes.—(W. de Haven, 
ne . 
20.182. PREPARATION of Caustic Sopa, G. E. Davis, 


ndaon. 
ee Hanpies to Jues, &., W. Fryer, 





———: 

20,134. Bouts, E. Gorton, copie. 
20,135. Guarps for WALL LetTrer-Boxes E 7 
London. 1 & Steer, 
a eo Means for Lockine Nurs, B. F. ghafer 
’ 


ndon. 
gy ne ImpRoveD Brake, J. Bidgood and T, Oni 
ndon. 
20,138. VeLocipepes, E. H. Hodgkinson, London, 
20,189. Automatic Guns, J. F. Stilwell, London, 
20,140, InpicatinaG the Game of Go.r, H. Hawkins 
, 


London, 
20,141. Boiters, &c., W. and E. Allday and A, Day 
London. if 
20,142. WATER-HEATING Apparatus, &c., W, Edgo, 
—— . 
20,148. Privies or Dry CLosets, A. Fox, London, 
20,144. ARTIFICIAL WHALEBONE, M. Levy, A. Rustin 
and L. Boyer, London. P 
20,145. Facina and CoLourine ASPHALTE, A. Martyn, 
mdon. ae 
20,146. Propucine Carsonic Acip, &c. A. Gratafg, 


ons, 


ndon. 
20,147. Improvep Stor for Winpows, A. Blake, 
mdon. 

20,148. PREVENTING VipraToRY Motion, W. W. Beau. 
mont, London. 

20,149. Skates, A. Rochat, London. 

20,150. ORNAMENTAL Paper, F. W. Hayward, A, §, 
King, and A, W. Loveland, Norwich. 








SELECTED AMERICAN PATENTs. 


From the United States’ Patent Office Official Gazette, 


503,492. Power Hammer, 0. W. Orcutt, St. Johns. 
bury, Vt.—Filed April 20th, 1891. 
Claim.—In a power h , the combination with 
a crank plate mounted on a driving shaft, and an 
adjustable disc and adjusting devices mounted on the 











crank plate, of a connecting rod secured to the 
pin of the crank disc, the double springs secured to the 
shoulders of the sleeve on the connecting rod, and 
connected to the hammer, and the set screws bearing 
against the free ends of the springs, whereby their 
tensions may be regulated, substantially as specified. 


503,554. Venice Wueet, J. G. Roseloom, Cincinnati, 
Ohio.—Filed February 10th, 1890. 

Claim.—In a vehicle wheel, the combination with a 
hub, of the spokes B, C, arranged alternately with 
respect to each other; the spokes B being provided in 
their transverse sides at or adjacent to their inner 





ends with recesses, and the spokes C, having enlarge: 

ments upon their transverse sides adapted to rest in 

the recesses of the spokes B, whereby said spokes B, 

C, will serve mutually to prevent the withdrawal or 

displacement of each other in a radial direction, sub- 

stantially as specified. 

503,581. Se.r-excitinc ALTERNATE CURRENT 
Evecrric Generator, P. Diehl, Elizabeth, N.J.— 
Filed April lth, 1887. 

Claim.—(1) The combination with the field magnet of 
an electric generator delivering alternate electric cur- 
rents and its magnetising coils, of a single armature core 
revolved within the field of force created by such field 
magnets, two coils wound thereon adapted to revolve 
simultaneously in the same field, and means for 


[503,561] 

















rendering continuous a portion of the currents 
same and transmitting the same through said 
magnetising coils. (2) The combination in an electric 
generator of an armature having two circuits, adapted 
to revolve simultaneously in the same field, one 
delivering alternating currents and the other con- 
tinuous currents, and connections from the last- 
named circuit through the field magnet coils of the 
generator. 


503,589. Execrric MeasurRiNG APPARATUS FOR 
ALTERNATE CuRRENTS, S&S. Evershed, London, 
England.—Filed December 22nd, 1891. 

Claim.—(1) In any electro-magnetic apparatus for 
the measurement of electric pressure, power, or work, 
in an alternating current, the combination with the 
working coil of the said apparatus of a shunt 
impedence coil, about the said working coil, to pro- 
duce an effect on the measuring instrument compen- 
sating for the errors due to an alternating current. 














(2) In any electro-magnetic apparatus for the measure- 
ment of electric pressure, power, or work, in any 
alternating current circuit, a shunt circuit about the 
working coil of about one-twentieth the area of the 
coil circuit, inductive iron wire in or about a coil of 
the said shunt circuit, in combination with the usual 

ting coil furnished with means for indicating 
the value of the passing current, substantially as 
described, 
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—— 
H.M.S. SPEEDY. 


Tur exhaustive series of trials of this vessel which 
have taken place during the past month being now con- 
cluded, we are enabled to give, as promised in our issue of 
the 6th of October, their details and the results attained 
thereat. From the brief notice of the launch of the 
Speedy given in our issue for May 26th ult., our readers 
will have gathered that she is one of the new first-class 
torpedo gunboats ordered under the Naval Defence Act 
of 1889; and although of the same general design and 
dimensions as other sister ships of the same class, she 
js of more than ordinary interest, in being the largest 
warship ever built on the Thames above London Bridge, 
and the first ship in the British Navy fitted with a special 
type of water-tube boilers. 2 

“he Speedy was built and engined by the now well- 
known Chiswick firm, Messrs. Jno. I. Thornycroft and 
Co., of torpedo-boat fame, and the exhaustive series of 
trials which she has lately undergone were more espe- 
cially directed to the testing of the capabilities of the 
patent water-tube boilers invented by Mr. Thornycroft 
with which she is fitted, and which were guaranteed to 
develope under forced draught, 1000 indicated horse- 
power more than that promised by other contractors in 
sister ships of the same class, and this without any 
increase of weight in her propelling machinery. 

As the speed and boiler 
trials of the vessel pro- 
mised to be of exceptional 
interest, they have been 
attended by a more than 
ordinary gathering of 
representative gentlemen, 
which included the Naval 
Attachés of the French, 
German, and Austrian 
Governments, the Engi- 
neers-in-Chief of the 
German, Austrian, and 
Italian Navies, the chief 
engineers of the torpedo 
departments at Kiel, with 
several officers of her 
Lritannic Majesty's Navy, 
and other interested ex- 
perts in boiler engineering 
and naval architecture. 

At the trials the British 
Admiralty was repre- 
sented by Mr. Deadman 
and Mr. Pledge, of the 
Constructive Department, 
and Mr. Oram and Mr. 
Butler, engineer inspec- 
tors; Sheerness Dockyard 
by its chief and assistant 
engineers; the Steam 
Reserve by Mr. Moon; 
and the contracting engi- 
neers and builders by Mr. 
John I. Thornycroft and 
Mr. J. Donaldson, the 
former assisted by Mr. 
Geo. Brown, taking charge 
of the machinery. 

To insure all boiler and 
engine connections being 
in order, a preliminary 
run with the vessel was 
made on September 28th, 
when, all being found 
satisfactory, on her return 
the boilers were filled 
with water locally ob- 


tained, in readiness for a ———— — 


full- power trial under 
natural draught. Steam 
having been got up to 


| 

After re-adjustment of the crank-pin brasses and | 
lubricators, the Speedy again left Sheerness at 8 a.m. on 
the 26th October, and proceeded to sea for the official | 
three hours’ full power trial under forced draught. It 
| having been deemed necessary for the ship to be in deep | 
water before commencing the trial, about forty miles had | 
to be run before reaching the trial ground and setting the | 
|log. While covering this distance, a favourable oppor- | 
| tunity was afforded of noting the apparent ease with | 
| which the boilers responded to the requirements of the 
| engines for a larger supply of steam as their speed and 
| that of the ship increased. When finally on the trial, 
with steam at 2001b. pressure per square inch and the 
engines making 245 revolutions per minute, for four con- 
secutive half hours they developed 4564°5, 4674-6, 4635°9, 
and 4708°1 indicated horse-power respectively, and the 
ship a speed of 21 knots, but while running the fifth half 


hour it was found that the boilers were being fed by salt | 
water, caused by a leakage in one of the condensers. | 
As the heat developed by the combustion of the fuel in 


On this being discovered it was decided to return to 
Sheerness. 
On Tuesday last the final official trial of the Speedy 


was completed. She left Sheerness at 8 a.m., and pro- | 


ceeded tosea. In an hour and a-half, in rather shallow 


water—the weather being very rough—a continuous trial 
of three hours’ duration under forced draught was under- 
gone, with the following results :—Steam of a pressure of 





WATER TUBE BOILER, CASING REMOVED, H.M.S. SPEEDY 





| than those of other gunboats of the same size. 





we give of one of these boilers, its speeial feature is the 
generation of steam from water contained within, instead 
of outside of a number of tubes of small internal dia- 
meter, arranged in rows in such a way that the inner 
ones form what would be the crown of the fire-box, and 
the outer ones the shell, of an ordinary boiler; the tubes 
being, by a simple alternation of their ends, made to lie 
so close together that none of the products of combustion 
can pass directly outwards. The products of combustion 
have therefore to pass among the tubes which are not in 
contact, between the inner and outer tiers. A great 
saving of weight of water, &c., is effected, the boilers 
fitted in the Speedy when full being some 20 tons lighter 
With this 
decrease in weight there is also the further advantage of 
an increase in stoking space, there being in the Speedy 
ample room for the examination of the tubes of any one 
of her boilers, although double the number, but occupying 
only the same space as those in other vessels of her class. 


this type of boiler is mainly absorbed by the steam gene- 
rating tubes, and is prevented by their peculiar arrange- 
ment, as shown, from passing to the outside, and causing 
a radiation of heat into the stokeholds, their tempera- 
ture, during the exhaustive trials of the vessel just com- 
pleted, will compare very favourably with that experi- 
enced in similar gunboats fitted with boilers of the 
locomotive type. The 
advantages claimed by 
Messrs. Thornycroft for 
the water-tube boilers 
fitted by them in the 
Speedy have, we think, 
been fully realised in the 
trials of the vessel now so 
satisfactorily concluded. 
The results attained have 
specially brought out the 
following points in their 
favour :—Ease and rapi- 
dity with which steam 
can be raised to any pres- 
sure within the limits 
for which they are con- 
structed, shown by the 
time occupied in effect- 
ing this, at the com- 
mencement of the trials. 
Freedom from leakage, 
proved by the behaviour 
of the generating tubes 
under the extremes of 
temperature and pres- 
sure to which they have 
been subjected. The ab- 
sence of priming caused 
by the good circulation of 
the water was particu- 
larly marked, and the 
large and very effective 
heating surface, causing 
the heat developed by 
combustion to be given 
off by the waste gases 
before they enter the fun- 
nels, and thus prevent 
the emission of flame or 
unburnt fuel, has proved 
the boilers to be very 
economical in coal. 

As the Navy stokers 
engaged on the above 
recorded trials of the 
Speedy were men having 
no experience whatever 
of the special type of 
boilers they were called 
upon to stoke, the results 
attained cannot be con- 


2001b. pressure per square inch, in from twenty-five to | 193°6]b. per square inch was maintained with easy firing | sidered otherwise than highly satisfactory, it being asserted 


thirty minutes from the time of lighting fires, on the 
morning of October 3rd, the vessel, under the command 
of Captain Douglas, R.N., of the Steam Reserve, left her 
anchorage and proceeded to sea. When deep water was 
reached, the trial was entered upon and continued for 
eight consecutive hours, and gave the following mean 
results:—An ample supply of steam at a pressure of 
183°3 1b. per square iach was easily maintained, with a 
full 4in. of air pressure in the stokeholds, and with the 
vacuum at 27}in.; the engines made 204°6 revolutions 
per minute, and developed 8048-7 indicated horse-power, 
the port engines giving off 1488-2 horses, and the star- 
board 1605°5; the resultant speed of the vessel—which 
had at the time a mean draught of 9ft. 84in.—being 
18} knots per hour by log. 

Some little trouble having been experienced on this 
trial with the Sheerness water used in the boilers, it was 
decided that in any further runs, none but distilled or 
fresh water should be used for steaming purposes. This 
being supplied, and some necessary alterations having 
been made in her steering gear, she left Sheerness on 
October 20th for a preliminary trial under forced draught. 
On this occasion, as on the previous trials, the boilers 
steamed admirably, a full supply at 190 1b. pressure per 
square inch being maintained with 1}in. of air pressure, 
the power developed by the engines was 4890 horses, and 
the vessel was making 20°4 knots per hour when one of 
the starboard engine crank pins was found to be getting hot, 
and necessitated a stoppage. After examination it was 
decided to postpone the trial for the day and to return to 
Sheerness. The vessel was accordingly put about, and 
the run back showed to great advantage the superiority 
of the twin over the single-screw system of propulsion, 
for with one set of engines only in use, and some of the 
boilers nearly shut off, the vessel maintained for over 
three hours an average speed of 11 knots while covering 
the distance back to her anchorage. 


of the boilers by 1-7in. of air pressure; the starboard | by some critics, who consider themselves entitled to be 
engines made 247 and the port 248 revolutions per minute | judges in such matters, that it is the contractor-trained 
respectively, the vacuums being 27}in. and 27in., and the | stokers alone who can obtain good results on such trials, 


total indicated horse-power developed by them was 4674°7, 
giving the ship—which at the time had a mean draught of 
9ft. Tina speed of 20 knots an hour by log, against a 
heavy sea. There was not the least priming of the boilers 
throughout the trial ; and it was evident from their work- 


them during the run. 

The principal dimensions of the Speedy are :—Length, 
between the perpendiculars, 230ft.; breadth, 27ft.; and 
displacement, at a load draught of 8ft. 9in., 810 tons. 
Her propelling machinery, supplied and fitted by her 
builders, is of the same type and dimensions as fitted to 
the other gunboats of the Jason class, viz.: Triple expan- 
sion three-cylinder twin engines, each driving a gun- 
metal propeller 8ft. 8in. diameter. The engine cylinders 
are 22in., 84in., and 5lin. diameter, the piston stroke of 
each being 2lin.; they are each carried independently 
on forged steel columns, firmly bolted to continuous 
girders, to which the crank shaft bearings are attached. 
The high-pressure cylinders are fitted with piston valves, 
and the intermediate and low-pressure with ordinary 
slide valves. The engines being intended to run at a 
maximum of 250 revolutions per minute, with a steam 
poses of 200 lb. per square inch, are fitted with large 

earing surfaces throughout, and to prevent vibration are 
stayed to each other, and the longitudinal and athwart- 
ships bulkheads by steel stay rods. They have been 
designed to develope 4500 indicated horse-power under 
forced draught, and 2500 under natural draught. 

Steam is generated in eight boilers of the special water- 
tube type invented by Mr. Thornycroft, having a total 
heating surface of 14,720 square feet, and a grate surface 
of 204 square feet. As will be seen from the illustration 








ing that, with a greater air pressure, they were capable of | 
——— a much larger power than that given out by | 


| Sioners on the Metropolitan Water Supply so far as 


results, they say, which are never repeated by Navy 
stokers. 








THE WATER SUPPLY OF LONDON. 
No. Ill. 
Havine dealt with the Report of the Royal Commis: 


| relates more immediately to the river Thames and the 
| valley of the Lea, we proceed in the next place to con- 
| sider the facts and opinions concerning the wells of the 
Kent Company, and the supply to be obtained from the 
| chalk further eastward. In this latter inquiry the Com- 
| missioners range nearly as far as the Straits of Dover, 
but exclude from consideration north-east Thanet, and 
the ground which drains towards the aforesaid Cinque 
port, these parts not being within the basin of the 
Thames. Speaking now of the district assigned to the 
Kent Company, we refer to a return prepared by Major- 
General Scott, the Metropolitan Water Examiner, which 
shows that the area so occupied is the largest possessed 
by any of the eight London water companies. Within 
the metropolitan boundary the Kent Company’s dis- 
trict covers 80 square miles, and outside it extends to 
147, making a total of 177 square miles as constituting 
the entire area. The population in 1891 appears to have 
been about 460,000, receiving an average daily supply of 
18} million gallons. Last year, according to Mr. Lass’s 
annual “Analysis,” the quantity was increased by 
856,000 gallons per day. The company aflirms that from 
the wells it has already in use it can give a supply 
up to 21 million gallons as a daily average. The area of 
chalk within the district is stated to be 93 square miles, 
while 17 other square miles contribute to the supply, 
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giving 110 square miles as gathering ground of chalk 
within the limits of the company’s present powers. The 
Commissioners see no reason to doubt that a considerable 
addition to the amount of water now raised by this com- 
pany could be gained by sinking other wells. Mr. Whitaker 
estimated that double, or perhaps treble, the amount now 
obtained could thus be raised. It is by means of wells in 
the chalk that the company procure the whole of the pre- 
sent supply, and it estimates that, by the help of other 
wells upon the present stations and lands, it could 
obtain a daily yield of 29 million gallons. The conclusion 
arrived at by the Commissioners is that, from the exist- 
ing wells of the Kent Company, and others which may 
be sunk within its district, 27} million gallons per day 
‘““may safely be taken.” But the resources in the chalk 
south of the Thames do not end here. The Commissioners 
considered there was a strong probability that a large 
amount of water might be obtained farther eastward, 
with little disturbance of any surface rights; and it 
appeared to them necessary to institute a special inquiry 
on the subject. For this reason they requested Messrs. 
Whitaker, Topley, and Easton to make a careful examina- 
tion of the ground, and present a report. Mr. Whitaker 
and Mr. Topley, as officers of the Geological Survey, 
were intimately acquainted with the geology of the 
district, while Mr. Easton, in his duties as an engineer, 
had been frequently required to pay close attention to 
the streams and springs. The area to be explored 
embraced the long strip of chalk country which rises 
along the south side of the Thames, beyond the boundary 
of the district occupied by the Kent Company. 

Taking first that part of the area which lies to the east 
of the Kent Company’s district, but to the west of the 
Medway, the total extent dominated by the chalk 
amounts to 75 square miles. East of the Medway chalk 
is characteristic of 361 square miles. Assuming an 
average annual percolation of only 4in. of rainfall over 
the whole chalk area, the 78 square miles west of the 
Medway should yield 12,480,000 gallons per day, while 
the 361 square miles east of the river should afford 
57,760,000 gallons, making a daily total of fully 
70,000,000 gallons. If, instead of the low estimate of 4in. 
of percolation, 7in. are reckoned upon, the chalk areas 
west and east of the Medway will yield 123 million 
gallons per day. It is stated that the great proportion 
of the water thrown out from the chalk in the part of 
Kent thus referred to is not utilised for waterworks, but 
runs out into the Thames. It is allowed that perhaps 
10 million gallons are pumped daily from chalk wells 
within the district. Mr. Whitaker’s opinion as to the 
possible quantity of water to be obtained from the 
East Kent area per day, for the purpose of supply- 
ing London, is that “ undoubtedly 50 or 60 million 
gallons, or something of that sort, could be got —a 
very large supplemental supply; it might be a good 
deal more.” Mr. Topley thinks that even a greater 
amount than that would be available. Mr. Easton 
agrees with Mr. Whitaker that a large additional supply 
could be had without affecting surface interests. The 
evidence thus given possesses peculiar importance as 
showing the quantity of water available for the 
metropolis; and although Mr. Binnie and others objected 
to any great increase in the pumping from the chalk, as 
likely to lower the water level of the surrounding districts, 
the Commissioners considered that a large supply of 
water might be obtained from the chalk area east of the 
Kent Company’s district, in the basin of the Medway, 
and in the district further east, without any risk whatever 
of damage to that area. On the opposite side of the 
Thames, east of the valley of the Lea, the thick tertiary 
covering places the chalk several hundred feet below the 
surface. Wells sunk into the chalk in that district would 
not affect any surface supplies, but it is not believed that 
the water obtained in this way would be other than small 
in amount. The Commissioners decided that the ground 
east of the Lea basin, and north of the Thames, may be 
left out of account in any inquiry into the future water 
supply of London. 

While the Kent Company draws its water wholly from 
the chalk, the two other water companies on the southern 
side are looking to the same source for an auxiliary 
supply. The Southwark and Vauxhall Company has an 
experimental well at Streatham, from which nearly two 
million gallons per day have been pumped, and which it 
is believed will yield another million. But it was 
observed that when the Streatham well was being 
actively pumped, the water-level in surrounding wells 
was lowered, and the well is no longer worked. 
The Commissioners say there seems good reason to 
conclude that pumping on a large scale in the lower 
part of the basin of the Mole and Wandle could 
hardly fail to affect seriously the local supplies. The 
Southwark and Vauxhall Company proposes, by means of 
seven wells yet to be constructed, to raise 10} million 
gallons per day in addition to the amount drawn from 
the Streatham well. The Lambeth Company has 
recently sunk a well into the chalk at Selhurst, from 
which it anticipates getting a supply of three million 
gallons per day. The Commissioners remark that as the 
estimates of the two companies refer practically to the 
same districts, the proposed wells are not unlikely to 
interfere with each other. With respect to the whole of 
the chalk areas traversed by the rivers Mole and Wandle, 
reasons are given for apprehending strong local opposition 
to any proposal to increase the London water supply by 
sinking new wells in those parts. Croydon would object to 
any such scheme, and serious pumping would doubtless 
diminish the flow of the Wardle, where valuable mill 
rights and fishing rights are concerned. 

The excellence of the water obtained from the chalk wells 
renders it of special value as contributing to the supply 
of the Metropolis. Rather more than 15 per cent. of the 
metropolitan water supply in 1891 was derived from 
springs and wells, as compared with 12 per cent. in 1883. 
In September last the proportion exceeded 18 per cent. 
Concerning the supply taken direct from the rivers, 
the Commissioners state that a considerable amount of 


evidence was brought before them as to the chemical 
constitution of the Thames and Lea water; but no 
witness made this the basis of any charge that the water 
was unwholesome as delivered to the consumer. Con- 
sequently the Commissioners consider it unnecessary to 
give in their report any analysis of this purely chemical 
evidence. They recognise the remarkable change which 
has come over the water question, whereby it has 
“passed from the domain of chemistry into one of 
biology.” This bring us into the region of the microbes, 
creatures ‘ not only infinite in variety and number, but 
also ubiquitous.” We have them not only in the 
water we drink, but in the air we breathe and the food 
we swallow. It is even said that six different species 
are invariably present inside the human mouth, while 
many other species are to be found there with more or 
less frequency. The great majority of microbes are 
understood to be harmless, and some are even beneficial, 
but there is a mischievous minority consisting of indi- 
viduals capable of setting up serious disease when intro- 
duced into the human body. By the discharge of sewage 
into astream, the pathogenic bacteria may find their way 
into the drinking supply, and so imperil the public 
health. On this basis it was argued by some of the 
witnesses who appeared before the Commission, that 
the water of the Thames and the Lea should be 
abandoned as a source of supply for London. The Com- 
missioners have carefully examined the data bearing on 
this question, and are able to cite important medical and 
official testimony in favour of the river supply given to the 
Metropolis, so far as relates to the condition of the water 
when it reaches the consumer. The efficiency of filtration 
thus forms part of the argument; but in addition it is 
declared as ‘“ certainly true” that no pathogenic bacteria 
have yet been detected in the water of the Thames or 
the Lea, even before filtration. Speaking of river supplies 
in general, Dr. E. Frankland told the Commissioners 
that he knew of no instance where the polluted water of 
a river, after storage and filtration, had produced cholera, 
and he had searched so carefully that he felt assured no 
such case existed. As pointing in the same direction, we 
may refer to the almost complete immunity from cholera 
exhibited by the inhabitants of Altona, while drinking 
water derived from the Elbe, at a time when cholera- 
stricken Hamburg was discharging sewage into that river 
above the Altona intake. The facts are narrated by Dr. 
Koch, who describes the action of the filter-beds at the 
Altona waterworks, and attributes to these appliances 
the protection of the inhabitants from the choleraic 
scourge. On the other hand, evidence was laid before 
the Commissioners by Dr. Barry, one of the medical 
inspectors of the Local Government Board, to show that 
certain districts in the valley of the Tees had been visited 
with enteric fever, as the direct result of a polluted water 
supply. The connection between the water and the 
fever is held to be doubtful by the Commissioners ; but, 
supposing it to be established, it would seem that the 
process of filtration was so imperfectly applied as to 
justify the inference that, had it been properly performed, 
the people on the banks of the Tees would have been as 
safe from the attacks of enteric fever as were those of 
Altona from cholera. 

As an additional safezuard in respect to the water 
supply of the Metropolis, the Commissioners advise 
further precautions for the exclusion of polluting matter, 
and the granting of enlarged powers to the Water 
Examiner in inspecting the process of filtration, together 
with the provision for storage. Under existing circum- 
stances, the water as supplied to the consumer in 
London is declared to sustain “a very high standard of 
excellence and of purity,”’ and to be ‘suitable in quality 
for all household purposes.” Experience shows its whole- 
some character during recent years, though of course 
this kind of record cannot be pushed very far back. 
Warning has been taken by past disasters, and the water 
supply of London now exists under conditions altogether 
different from those of a former period. In respect to 
quantity, the researches of the Royal Commission show 
that, with a reasonable expenditure of capital, enough 
water will be forthcoming in the drainage areas of the 
Thames and the Lea to meet the growing wants of 
London and its environs for another forty years. It is 
true that this is not a very lengthened period of time, but 
it possibly admits of extension, considering what is said 
as to the amount of water which may be won from the 
chalk area in the south and east. It is also not unlikely, 
judging by the flagging ratio of recent years, that the 
population dependent on the supply will increase with 
less rapidity than has been anticipated and provided for. 
Should this be the case, existing sources will retain their 
sufficiency so much the longer. 








Society OF ENGINEERS.—At a meeting of the Society of Engi- 
neers, held at the Town Hall, Westminster, on Monday even- 
ing, the 6th November, Mr. William A. McIntosh Valon, J.P., 
President, in the chair, a paper was read by Mr. R. Nelson Boyd 
on ‘‘Collieries and Colliery Engineering.” The author commenced 
by referring to the great importance of coal to all works connected 
with engineering. After alluding to the old workings before the 
introduction of machinery, the author pointed out how enormously 
and rapidly the development of the coal trade took place after the 
steam engine was invented. The increase in the depth and exten- 
sion of the pits produced greater omens from explosions, which 
led to the invention of safety lamps, and the introduction of mechani- 
cal means of ventilation. The application of wire ropes to under- 
ground haulage was then referred to. Some data regarding modern 
explosives were given, and the author passed on to the consideration 
of the mechanical means of cutting coal, and the modern electrical 
installations underground for various purposes. The effect of the 
introduction of machinery on the number of men employed was 
alluded to, and after noticing the quantity of coal transported on 
the railways, the important subject of the duration of the coal- 
fields was referred to, drawing especial attention to the wasteful 
use of coal and the necessity for economy. A few words were said 
about the possible introduction of petroleum as an adjunct to coal, 
and the reserves of peat which might come into use. The author 
concluded by a reference to the development of the collieries, 
which had enabled the output of 10 millions of tons at the be- 





a of the century to be raised up to 182 millions of tons in 
2. 
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THE LOSS OF H.M.S. VICTORIA. 





Tue following is a report by the Assistant-Contro] 

; ; : roller 
and Director of Naval Construction, based upon Minutes 
of Proceedings of the Court-martial appointed to inquir 
: A e 
into the cause of the loss of her Majesty's ship 
Victoria :— 

It has been thought desirable by their Lordships that the 
Minutes of Evidence given before the Court-martial on the loss of 
the Victoria should be carefully gone through, in order that all im. 
portant statements made by witnesses on matters relating to the 
collision between the Camperdown and Victoria, and the circum. 
stances attending the subsequent sinking of the Victoria, should 
be ised and classi Having been directed to undertake 
this work, I now submit the following remarks :— 

The Minutes of Evidence being voluminous, and the evidence 
bearing on the matters above mentioned being scattered over the 
whole of the Minutes, it appeared necessary to bring together in a 
tabular form and under various heads a summary of the statements 
made by various witnesses, giving the substance of each statement. 
as well as references to the original Minutes of Evidence, his 
has been done in the ‘* Tabular Summary ” annexed hereto*, which 
is a digest of the evidence under the various headings therein con. 
tained. The references to the original Minutes will facilitate further 
investigation by any one desiring to form an independent opinion 
respecting the relative authority of ditferent witnesses where their 
opinions differ. As might be expected under the circumstances 
witnesses are not in absolute agreement on every point. In many 
cases the impressions and estimates of individuals differ. Such 
differences do not, hower, affect the principal circumstances or the 
order of events from the time that the manceuvre began until the 
moment when the Victoria sank, On all essential matters there ig 
practical agreement. The investigations of the Court-martial were 
most searching, and have put on record in a definite form the 
causes contributing to the loss of the Victoria. 

Their Lordships have desired also that | should prepare a report 
based upon the enclosed summary of evidence, in which the main 
facts established by the Court-martial should be set out briefly and 
in order. This has been done in the following pages. For the 
most part the statements made are supported by unquestioned 
evidence. Where differences of opinion occur in the evidence 
they are indicated ; there are in most instances good grounds for 
reaching a decision, and an attempt is made to decide where the 
balance of evidence lies. In a few instances the evidence given 
before the Court-martial has been made the basis of certain 
calculations, the results of which are stated. Care bas been taken 
to indicate clearly where the evidence is either criticised or sup. 
plemented. From the evidence it is established that before the 
manceuvre began the ships were proceeding at a speed of 8°8 knots, 
the two lines —— 1200 yards apart. 

When the signal to turn inwards sixteen points was hauled down, 
the helm of tbe Victoria was put hard to starboard—35 deg.— 
which corresponded to a tactical diameter of about 600 yards. At 
the same moment the helm of the Camperdown was put at 28 deg, 
to port, which corresponded to a tactical diameter estimated at 
about 800 yards. Had the helm of the Camperdown been put 
hard to port, the tactical diameter would have been reduced about 
20 per cent. The two ships continued to turn under these con- 
ditions, until they had each turned through about eight points, 
and were very nearly end-on to one‘another. Their distance apart 
at that instant was estimated at two to two and a-half cables— 
400 to 500 yards. Both ships must then have acquired practically 
their full ‘**swing’”—or angular velocity—corresponding to the 
conditions of speed and helm angle above stated. Apart from 
change of helm or alteration in speed and direction of the engines, 
the ships would have continued to turn in practically circular arcs 
from eight points onwards. At or near the eight-points position 
it was recognised in both ships that a collision was imminent, and 
steps were taken to avoid it if possible. The port engines of the 
Victoria and starboard engines of the Camperdown were ordered 
to be reversed practically at the same moment for the purpose of 
making the ships turn more quickly. These orders were given 
only about one minute before the collision took place. Assuming 
that the orders were executed with all possible despatch, these 
engines could have been working astern only a very short time 
before the collision, so that the movements of the ships could have 
been but little affected thereby. The evidence bears out this con- 
clusion, 

In the Victoria the order to reverse the port engines was quickly 
followed by the order to reverse the starboard engines, The 
tendency, therefore, during the minute preceding the collision, 
was to somewhat check her headway. Captain Bourke considers 
she was moving at about 6 knots at the instant of collision. 
Staff-Commander Hawkins Smith estimates the speed at not more 
than 5 knots. In the Camperdown, according to Admiral Mark- 
ham’s and Captain Johnstone's evidence, it was intended to go fu// 
speed astern with the starboard screw; but, probably through some 
misunderstanding or error in working the telegraphs—not fault in 
the instruments—only three quarters xpeed astern was shown on the 
dial in the engine room: ond the starboard engines were so worked 
up to the instant of collision, Almost simultaneously the order 
was received in the engine-room to stop the port engines, The 
evidence of the engineer officer of the watch, and the chief engine- 
room artificer proves that the port engines were stopped for about 
one minute—that is, practically up to the instant of collision. 
They were then ordered to go three-quarters speed astern. 
Admiral Markham stated that he ordered full speed, but the 
seaman working the telegraph asserted that he received the order 
three-quarters speed and acted onit. The engine-room staff, of 
course, only knew what the dial showed, and jobeyed that order. 
While the misunderstanding is to be regretted, it cannot have 
sensibly influenced the result, since the time was so short. 

Witnesses differ in their estimates of the speed of Camperdown 
when she struck Victoria. Lieutenant Barr puts it at 4 to 5 knots; 
Captain Johnstone at 6 knots; Staff-Commander Hawkins Smith 
at 5 knots ; Admiral Markham considered that the way of the sbip 
had not been much checked. This point admits of independent 
verification. The engine-room register of the Camperdown shows 
that up toeight points—90deg.—in turning, the engines wererunning 
at fifty-four revolutions, corresponding to a speed on a straight 
course of 8? to 9 knots. In ining, this eek wedi. of course, 
be reduced. According to records of turning trials of similar 
ships at about the oat in question, the speed from eight to twelve 
points on an approximately circular path would be about 75 per 
cent. of the speed on a straight course before the helm was put 
over. The Camperdown’s speed, therefore, at the moment when 
the starboard engine was reversed and the port engine stopped, 
must have been about 6} knots. In the brief interval—less than a 
minute—before the collision, this speed could have been but little 
lessened, Hence it appears that Captain Johnstone's estimate of 
6 knots is fairly accurate, and not in excess, This is confirmed by 
the fact that as the Victoria was using about 25 per cent. greater 
helm than the Camperdown, her speed on the circular path from 
eight to twelve points must have been checked more from that 
on a straight course than was the case in the Camperdown. 
Moreover, both the Victoria’s engines were reversed before the 
collision, and only one engine in Camperdown. Consequently the 
Victoria must have been moving more slowly than Camperdown, 
and yet her speed, as above stated, was estimated at 5 to 6 knots. 

There is practical agreement that both ships occupied about one 
minute in turning from eight to twelve points, in which latter 
position they were when the collision took place. This estimate 
of time is confirmed by recorded observations on similar Faips 
made during turning trials; and the fact that they were turning 
rapidly at the instant of collision had an important influence on 
the injuries received by both ships. 








All the witnesses agree that the Camperdown struck the Victoria 


* We have not thought it necessary to reproduce this Summary.—Ep. E. 
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nearly at right angles, The weight of evidence is in favour of the 
view that the keel-line of Camperdown was about 10 deg. abaft the 
beam of the Victoria, the keel-lines then being at an angle of about 
80 deg. is is confirmed by an examination of the paths 
actually traversed under similar circumstances by similar ships when 
turning from eight to twelve points. The blow was delivered on 
the starboard side of the Victoria, about 65ft. abaft the 
stem-head, and just before important transverse bulkheads 
which extended from the keel to the upper deck. These bulk- 
heads are lettered E and F where shown on PlatesIII. toX. With 
the estimated speed of 6 knots the ‘‘energy” of the blow 
delivered by the Camperdown must have been about 17,000 to 
18,000 foot-tons. This is about the muzzle energy of a 12in. 
45-ton breech-loader gun, the estimated perforation of its projectile 
being about 22}in. of wrought iron armour. Observers agree that 
this territic blow delivered on the bow of the Victoria, at a time 
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| bow, which plating was broken through by contact with the sideand | they were probably flooded to a serious extent C 
| decks of the yictoria, abaft the breach made by the first impact. On | dom tenaed. : papenenicameade 


, the starboard bow of the Camperdown, where the swinging was prac- | 


| tically a freeing one, the damage done was relatively inconsiderable. 
| The damage to the port bow of Camperdown was chiefly caused 
by contact with the protective deck of the Victoria. The main 
part of the bow plating on both sides of the Camperdown, both 
| above and below water, retained its general form. In swinging, 
| therefore, the bow of Camperdown must have crushed in the 
adjacent plating and structure of the Victoria, and produced a 
serious enlargement of the breach caused by the first blow. More- 


| over, it must have destroyed the water-tight connection to the | 


ulkheads E and F, 


| side plating of the important transverse 
Those bulkheads con- 


situated just abaft the place of collision. 


| sequently ceased to be water-tight partitions for several feet from | 


| the starboard side of the ship. 


ee 
—— 
amper. 


The whole arrangements of the water-tight subdivisio 
are indicated on Plates III. to 1X. It will be seen that the s 
below the main deck were minutely subdivided by teanveue 
bulkheads, horizontal decks and platforms, and a few longituding 
bulkheads, The governing idea, as in all warships, was to a 
each compartment necessary for stowage into a separate the as 
tight enclosure when doors, scuttles, &c., were closed and se “J 
The evidence establishes the fact that a number of these 
&c., were open at the instant of collision, and could 1 


ns forward 


cured, 
doors, 


subsequently closed. Further, the shock of collision ho oa 
destroyed the absolute water-tightness of some of the parti. 


tions adjacent to the place where the blow was struck a 
allowing water to pass through interstices. Water entering 
through the breach could not pass away into compartments 


Rerercnces 


The various comparticuts are coloured to wdreute thr endition as shenn by the evielen 
; K valence 


Seale 
° s 0 20 30 a had 
i ——ad 














A) 


i 


i loleur 
CORE 








Condition 

Inevitably feeded through damaged side,decks und bulkheutls 
Subsequently Medel through pen doors hatches and ports 
Probubly filled after riding bitts were submergeal 
Some of these muy have been Mooded. evidence is not deur 
huteates a Watertyght , Door 

” ” » Sauttle 
Manhole 














Ballast 
Compartment \ 
™ \ 


Water 















! | Boatewain's 
Room Pre 


Shell rtswon Room 


Extra 


| Stere Room 





Wate. Ballast Compartment 


mal a ail wey 















= 


a 





5 
3 


when she was rapidly turning, caused the fore-cnd of tuat vessel 
to move about 60ft. or 70ft. to port. This bodily movement of the 
Victoria absorbed some of the energy of impact, and tended to 
lessen the shock and injury done to the structure. Even with this 
reduction the shock must have been very great. It caused 
a tremor throughout the whole length of the vessel, and 
the noise of the collision was heard on board other vessels at 
some distance from the Victoria. The upper decks of the 
two ships were nearly at the same height above water. Before 
the Camperdown was “brought up,” which must have been 
done chietiy by the strong under-water protective deck of the 


Victoria, her stem and ram-bow penetrated some distance into | 


Scale 
0 


PLATE Ill. 


A careful examination, based upon the known injuries to the 
plating on the Camperdown’s port bow, and the angle abaft the 
Victoria's beam to which the Camperdown swung while she was 
locked, gives what must be a very close approximation to the 
extreme penetration into the side of Victoria effected by the stem 
of Camperdown. The result of thisexamination is shown in Plates 
IV. to X., and indicates, as above stated, a penetration of about 5}ft. 
to 6ft. for the vertical portion of the stem. The extreme point or 
‘‘spur” of the ram-bow projects about 7ft. before this upright 
portion ; and this spur pierced the thin plating below the protec- 
tive deck, as it was designed to do, Notwithstanding the form of 
the athwartship section of the Victoria at the place of collision, the 
spur of the Camperdown was 
driven about 9ft. within the 
side plating, at a depth of 
about 12ft. below water-—see 





Plate IX. These results are of 
; interest, chiefly as a check 
upon the estimates of eye- 
witnesses, as to the extent to 


penetrated. 
to notice, however, that even 
a considerably less penetra- 
tion than that which has been 
shown to have occurred would 
‘have produced the same ulti- 
mate results by flooding the 
compartments to which water 
flowing through the breach 
could find access under the 
circumstances of the collision. 
The ram-bow of the Cam- 
perdown would have ripped 
open the thin bottom plating 
of the Victoria below the pro- 
tective deck even if the ver- 
tical portion of her stem had 
not penetrated sensibly. More- 
over, the Victoria was moving 
directly across the bows of the 
Camperdown at a speed of 
tive tosix knots. Apart from 
any sensible penetration of 
the Victoria’s side, therefore, 
it was inevitable that, if this 
forward movement of the 
Victoria relatively to the 
Camperdown had taken place, 


2 aaa 13 a which the Camperdown’s bow | 














(ee: 


her bottom must have been 
torn open for some distance 





PLATE X.—DIAGRAM SHOWING HOLE 


the side of the Victoria. Observers, for the most part, saw only 
the damage done to the upper deck of the Victoria. Several of 
the witnesses spoke of that deck having been broken and injured 
for a distance of Sft. to llft. from the side, Accepting this 
estimate of the extent to which injury or disturbance was carried, 
it obviously does not follow that the upper portion of the stem of 
the Camperdown actually penetrated so far. The best evidence 
on this point is to be found in the damage done to the bows of the 
Camperdown. Drawings and photographs have been received 
showing the nature and extent of that damage. Using this data 
in association with the evidence given respecting the movements 
of the ships while they were Soehell Seaputnen, it is possible to decide 
with some certainty bow far the Camperdown’s stem entered the 
Victoria. On this basis the actual penetration—normal to the 
side—of the upper portion of the stem is shown to have been S}ft. 
to 6ft.—see Plate IX. 

When the ships collided, as explained above, they were both 
turning rapidly. Consequently after the bow of the Camperdown 
was engaged in the side of the Victoria, the sterns swung together 
to some extent. This fact was noted by several witnesses. Those 
most competent to form an opinion—particularly Lieutenant Barr, 
of the Camperdown—state that the movement involved a swinging 
of the Camperdown relatively to the Victoria through an arc of 
about 20 deg. It is stated further that the two ships were locked 
together for about a minute, before the Camperdown backed astern 
and cleared-—-which she did at an angle of about 30 deg. abaft the 
beam of the Victoria. This swingin 
exaggerated the injuries done to both. For the Camperdown it 
probably meant the fracture of the stem forging ; and it certainly 
involved very serious damage to the thin side plating on the port 


INSIDE OF VICTORIA 


together of the two ships | 


\ abaft the first breach, during 
the time the vessels were in 
contact. This tearing action 
actually happened in the 

collision between the Grosser Kurfiirst and Kénig Wilhelm, 

when the former ship quickened her speed in the endeavour to 
clear the latter by crossing her bows, As a matter of fact the 

Camperdown’'s bow was virtually locked in the protective deck of 

the Victoria during the time the vessels were engaged together. 

The relative forward movement of Victoria across the Camperdown's 

bow was thus practically destroyed, and consequently the tearing 

action of the spur on the bottom plating was lessened ; although 
the swinging movement above described neceessarily involved 
an enlargement of the breach. 
method above described, to closely approximate to the area and 
form of the breach made in the side of the Victoria by the collision 
and subsequent swinging together of the ships. The result is shown 
on the diagrams. e breach must have extended vertically from 
the upper deck to a point about 28ft. below that deck, and 18ft. 
below the water-line at which the Victoria floated before collision, 


a 


The width of the breach varied. At the upper deck it was about | 


12ft.; at the original water-line about 11ft.; then it gradually 
diminished in general breadth towards the Jower termination. The 
area of the breach below the original water-line must have been 
100 to 110 square feet. 
breach to a great extent during the minute the ships were locked 
together. When the Camperdown went astern and cleared, the 
full area of the breach was left open to the entry of water, The 


It is important , 


It is possible, following the , 
the breach, remained in place after the collision, 


a 
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adjacent to those first put directly into communication with 
the sea, at anything approaching the rate of intlow appropriate to 
the unobstructed metion due to the area and depth of the breach 
below the water surface. It had to find its way through doors, 
scuttles, &c., ata rate determined by the area and _ positions of 
these openings. Even when thus checked, the evidence clearly 
shows that a very large weight of water found its way into the 
interior, and passed for a considerable distance fore and aft in a 
very short time. A very great depression of the bow was observed 
within three or four minutes of the collision, 

It is proved by the evidence that the water-tight doors, 
hatches, Xc., were in good order and perfectly etficient. The ship 
had been recently recommissioned at Malta, and had passed 
through the dockyard hands, all defects having been made good. 
The chief constructor of Malta Dockyard certified to this fact, and 
his evidence is contirmed by that of the officers of the Victoria. 
Moreover the men who closed, or attempted to close, the doors, Kc., 
with one single exception, made no statement suggestive of any 
fault in these fittings. The exception applies to a sliding door in 
bulkhead H below the protective deck and just before the turret. 
This door could not be closed completely. No sufficient reason is 
given for the stoppage. Captain Bourke suggests that the shock 
of the collision may have disturbed the fittings. This view is not 
concurred in. The bulkhead in question is of exceptional strength, 
being one of the principal supports of the athwartship armour at 
the end of the belt. It is situated 35ft. from the place where the 
blow was struck ; and many doors much nearer to that place were 
shown by the evidence to be uninjured. Most probably there was 
some temporary obstruction to the closing, and the evidence of 
Rufus Ruff—{. 1419-30-—shows that he had no time to look care- 
fully into the matter, as water was rushing into the compartment 
from forward. It should be noted that the failure to close this 
door was not a matter of great importance under the circum 
stances ; because the compartment abaft, to which—according to 
the evidence—water could find access, only contained 75 tons, and 
the effect of that small additional weight of water was trivial 
compared with that of over 1000 tons in other flooded compart- 
ments, 

The true cause of failure to close the doors, hatches, Xc., in the 
forward part of the ship is to be found in the very short time 
before the collision that orders were given to make the attempt. 
Captain Bourke states that under ordinary conditions of drill, with 
a trained crew, three minutes were required to close the doors, Xe. 
It is also proved that the order to close doors was given about one 
minute only before the collision, The men were in their messes 
or on deck for the most part when this order was given. Using 
all possible exertions they could not reach the compartments 
forward, and especially those below the protective deck, in time to 
do much, if anything, before the collision had happened, and large 
quantitics of water were entering. In the evidence this is con- 
clusively proved by incidental statements made by the men. 
Abaft the turret the case was different ; as water took some time 
to find its way into those compartments, the men could work 
without disturbance or danger, and the doors, &c., were closed 
and secured. 

In the course of the inquiry many allusions were made to the 
possibility of partitions originally water-tight having ceased to be 
so in consequence of the great shock sustained by the structure. 
No doubt damage of the kind occurred in the immediate neigh 
bourhood of the place where the blow was struck; and it is not 
possible to determine exactly the limits wherein such damage may 
have been sustained, 

There is indirect evidence that the extent of serious disturbance 
by shock was not so great as some persons have supposed. For 
example, the anchor on the starboard side, only about 20ft. before 
Again, two 
witnesses testified that after the collision they were able to close 


{and secure a door in the divisional bulkhead on the mess deck, 


only 10ft. or 12ft. from the place where the blow was struck, and 
about 10ft. from the ship’s side. Experience in other cases of 
collision confirms the view that serious damage is likely to have been 
localised in close neighbourhood to the place where the blow was 
struck, This is quite consistent, moreover, with the tremor con- 
sequent on collision being felt at a considerable distance from that 


| place. The point has but little real importance, however, because, 


The bow of the Camperdown filled this | 


initial rate of inflow of water through an unobstructed aperture of | 


this size would be over 3000 tons per minute. The actual rate of 
inflow was governed by many circumstances, Compartments which 
were directly breached by the blow and put in free communication 
with the sea mugt have filled very Lyf These compartments, 
in the aggregate, required only about 500 tons fo fill them, so that 


as above stated, it is established by evidence that doors, &c., were 
not closed both in partitions which it is reasonable to suppose 
might have been effected by the shock, and in others which were 
further off the seat of injury, and consequently not likely to be 
disturbed. ‘ 

From the evidence it is possible to ascertain, in considerable 


| detail, facts concerning the behavivur of the Victoria from the 


instant of collision up to the time she foundered. The impressions 


_ of various witnesses have been grouped in the tabular summary of 


evidence annexed hereto. It will be seen that, while there is 
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on important points amongst those who were well 
5 poems date the tt camonlbs of the ship, other spectators, 
pace favourably placed, give somewhat different accounts 
on estimates. ‘Tbe most valuable evidence on these points 
= that of Staff - Commander Hawkins Smith and Flag - Lieu- 
is ee Lord Gillford, of the Victoria ; Captain Moore, 
wr ibe Dreadnought, and Captain Nole, of the Nile. 
These officers are in substantial agreement, and their evidence is 
sypported by that of other witnesses in most particulars, From 
a sources the following account has been framed :—The Victoria 
po Camperdown remained locked together about one minute. 
During this short time the Victoria is thought to have heeled 
Jightly to the starboard side, and settled a little by the bow. 
W en the Camperdown had gone astern and cleared, the Victoria 
‘ontinued to settle by the bow and to increase her heel to star- 
bean. Vor nine or ten minutes these movements continued to 
yroceed gradually and steadily. Then came a ‘Jurch” to star- 
Coed which commenced suddenly ; the ship fell over on her side, 
and turning bottom up, finally sank by the head at an angle of 
00 deg. or 50 deg. to the vertical. At the instant the lurch began, 
the Victoria was steaming slowly ahead with both screws, her helm 
being hard-a-starboard. ‘The intention was to make for the land. 
For convenience it will be desirable to consider separately the 
two movements which proceeded simultaneously, viz., depression 
of the bow, and heel to the wounded—starbourd—side. It appears 
that about four minutes after the collision, the bow had dipped so 
much that water was coming through the hawse pipes on to the 
upper deck. ‘That is to say, the bow had sunk about 10ft. in four 
minutes. This change of trim continued, and about two minutes 
later the water had risen so much on the forecastle that men who 
had been working there were called away. Immediately before 
the lurch took place the water was washing into the open turret 
ports, situated nearly at the middle line 100ft. from the bow, and 
at a height of 14ft. above the original water-line, Captain Moore 
states that the water was then half-way up the turret wall ; and 
Captain Noel saw the water 2ft. to 3ft. deep against the sides of 
the turret. On investigation it is found that at this moment— 
accepting Captain Moore’s careful obeervations—the 7" deck 
right forward was 13ft. under water, having been depressed 
about 23ft, below its original position, The forward part of 
the upper deck was then almost entirely under water, from 
the bow to the bulkheads forming the forward termination 
of the upper deck battery. In other words, nearly half 
the length of the ship was submerged. The after portion 
of the ship was lifted considerably above its normal position, 
and the upper blades of the port screw were showing above 
water to a large extent. 
blades was 11ft. below water. This emergence of the screw was 
partly due to the heel, but chiefly to change of trim. Litho- 
graphic reproductions of photographs obtained from a model of 
tbe ship are attached. These show her in the position which she 


had reached before the lurch began, according to the evidence of | 


the officers above-mentioned. 

Simultaneously with this extraordinary change of trim by the 
bow, the Victoria was heeling to starboard. All the witnesses on 
board that ship agree that the motion was gradual and steady 
until the lurch took place. Their conclusion is supported by wit- 
nesses from other ships, and by the fact that nine or ten minutes were 
occupied in reaching a heel of 18deg. or 20 deg. from the vertical. 
There is practical agreement that this was about the heel 
to starboard at the moment when the lurch took place. Captain 
Moore, who was taking note of the Victoria at that time, confirms 
this estimate, and adds some most important information, He 
saw the water half-way up the turret wall, and consequently it 
must have been flowing through the open ports into the turret, 
from which it could pass into the redoubt, surrounding the turret- 
base, and thence could find access to certain spaces below. 
Further, he noted that the armour-door in the oblique bulkhead 
at the forward end of the upper deck battery was partly under 
water. It has been given in evidence that this door was never 
closed. Consequently water was at the same time passing into the 
battery, and accumulating on the starboard side. Captain Moore 
remarked also that the two foremost 6in. gun ports on the star- 
board broadside were then just awash. These ports, according to 
the evidence, were not closed, and therefore when they became 
“awash” large quantities of water could enter rapidly. In these 
circumstances it is obvious that a sudden increase of heel was 
inevitable ; and the ship bad sustained such a loss of stability from 
the submergence of her bow and the rise of her stern that she 
could not recover herself, and eventually capsized. 

Captain Noel describes the motion of the Victoria at this time 
in some detail. He says she fell over to starboard slowly at first, 
but afterwards with increasing rapidity. He adds the important 
fact that as this movement took place, boats and other weights fell 
to leeward with a terrible crash. This ‘‘ fetching-away ” of weights 
no doubt contributed to hasten the capsizing when the motion had 
begun, It is practically certain also that large quantities of water 
which entered the upper deck battery, through the open ports and 
armour door, must have passed below into the deck and hold 
spaces through open hatchways, doors, &c., thus flooding the ship 
and further accelerating her foundering. The attempt made to 
steam towards the land with the helm hard-a-starboard tended to 
increase somewhat both the depression of the bow and the heel to 
starboard. It is true that only a low speed was reached, but with 
the forecastle buried dee} under water, any headway tended to 
further “tip’’ and heel the vessel, and to accelerate the inflow of 
water through the turret ports and oe door, The transverse 
stability had been so seriously diminished by the submergence of 
the bow that inclining forces of small absolute amount, which 
would have been of no importance in the ordinary condition of the 
ship, produced an appreciable effect. The ——— steering gear 
in the Victoria ceased to act very soon after the collision, Captain 
Bourke (Q. 67—69 and par. 20 of Defence) attributes the circum- 
stance directly to the inflow of water consequence on the collision. 
His opinion is concurred in. It is important to note that this 
steering gear had given no trouble previously ; and that alterna- 
tive hand-steering gear, placed far abaft the compartments flooded, 
was still available for controlling the ship. This hand gear could 
be brought into operation very quickly when required, and was of 
ample power for moderate speeds. That it was not used was 
undoubtedly due to the short time the ship remained afloat. 

Passing from the bebaviour of the Victoria during the interval 
before she sank, to the consideration of the causes which pro- 
duced the great change of trim and the heel to starboard 
observed, it is necessary to examine closely into the facts placed 
before the Court-martial respecting the compartments which were 
flooded. ‘The evidence on these points is exhaustive, and has been 
classified in Section VII. of the tabular summary annexed. 

Up to the time when the ships had turned eight points—or about 
one minute before the collision—no orders were given to close the 
water-tight doors, &c., then open. It was ‘‘make and mend” 
afternoon, and the men were in their messes. After the orders 
were given, every possible endeavour was made to close doors and 
scuttles ; but the time available was very short and the inrush of 
water was rapid. The Court-martial examined individually the 
officers and men who closed or attempted to close doors and 
scuttles. It is clear from the evidence that in some cases doors, 
&ec., which were attempted to be closed, were not properly secured 
or really made water-tight, the men having no time or being 
driven away by the inrush of water. An important example 
of this occurs in the evidence relating to the door in the 
bulkhead E: at the forward end of the submerged torpedo- 
room—Plate VII, Petty-oflice Jacobs—Q, 1381-84—stated that 
he proceeded from the spar deck to this compartment and closed 
the door in question, It will be seen that the compartment before 
the bulkhead E2 was breached, as the Camperdown swung while 
locked in Victoria ; consequently it must have been in free com- 
munication with the sea. Jacobs confirmed this—Q. 1384—and 
admitted—Q, 1388—that he might not have completely secured 
the door, Another wituess—Rufus Ruff, Q. 1423-25—proved that, 


whatever Jacobs may have attempted, water in considerable 
quantities was passing through the bulkhead at or near the place 
where the door was fitted, which Jacobs thought he had closed, 
This door was situated about 30ft. from the breach made by the 
Camperdown’s bow, and the nearést part of the bulkhead on the 
starboard side was about 10ft. abaft the breach—Plate X. It 
appears highly probable, therefore, that neither .ae bulkhead nor 
the door could have been seriously damaged, so as to admit the 
quantities of water seen by Ruff—Q., 1424--and that Jacobs failed 
to close the door, although he made the attempt. 

This has been described both as a typical case of what must have 
happened in many instances under the circumstances, and because 
it is the only important point in which reason is seen to differ from 
the statement put in by Captain Bourke as to doors which were 
closed. Its importance arises from the fact that the flooding of 
the submerged torpedo-room involved the entry of fully 260 tons 
of water into that space, and its passage aft into spaces below the 
turret. Having regard to the evidence of Ruff, it is certain that 
the submerged torpedo-room was flooded. On the basis of the facts 
set out in detuil in Section VII. of the Tabular Summary of Evidence, 
diagrams have been prepared which graphically illustrate the 
extent to which the Victoria was flooded. ‘The evidence of Captain 
Bourke has been generally followed; but on the unquestioned 
evidence above-mentioned, it has been accepted that the submerged 
torpedo-room was flooded. Further, the water-tightness of the 
provision-room and of the compartment in hold between stations 12 
and 22, port side—Plate VILI.—has been taken as xot destroyed by 
the shock of the collision. These diagrams show:—(a) The com- 
partments which would have been flooded as a necessary conse- 
quence of the collision, if all doors, &c., in bulkheads and plat- 
forms had been closed prior to the collision, (4) The compart- 
ments subsequently flooded through doors, hatchways, &c., which 
remained open after the collision. (c) The compartments respect- 
ing which the evidence is doubtful, and into some of which water 
may _ found its way because doors and hatches were not 
closed, 

On these diagrams are also indicated the probable positions of 
the bow of the Camperdown as she struck, and after she swung 
towards the Victoria before clearing. In deciding on the compart- 
ments under group (a), care has been taken to include all spaces 





The normal position of the tips of the | 


which could reasonably be supposed to have been injured by the 
collision in such a way as to permit of access of water to them. 
| It has been explained above that the extent to which the shock 
may have carried injuries is not absolutely determinable ; but that 
there are good evidences that the principal effects were compara- 
| tively local, Tbe other groups were based strictly on the evidence, 
with the correction as to the bulkhead Ez above described. 
| The facts represented graphically in Plates III. to IX. have been 
| grouped in the following tables, The flooded compartments have 
been enumerated and classified ; and for each of them the ‘loss of 
| buoyancy” consequent on flooding has been calculated in the Con- 
structive Department of the Admiralty. These calculations are of 
the simplest character, detailing only with the unoccupied spaces in 
flooded compartments, and the positions of the centres of gravity 
of those spaces. 

In the Minutes of Evidence—pages 132 to 133—it will be seen 
that the Court-martial had a somewhat similar statement presented 
to it by Mr. Newnham, Chief Constructor at Malta. That officer, 
however, had not the full evidence before him at the time, and 
made certain assumptions as to the compartments flooded which 
are not borne out by the evidence. For example, he assumed that 
on the platforms—Plate VII.—the water did not pass abaft the bulk- 
head E., whereas it was proved to have reached I bulkhead about 
36ft. further aft than E, Under these circumstances Mr. Newn- 
ham’s calculations do not represent the actual conditions, and need 
not further be considered. His estimates for the capacities of 
compartments are, on the whole, in fair agreement with those given 
in the annexed tables. 

Taking the facts established by the evidence, and recorded in 
Table I., an inquiry has been made into the effect which flocding 
the compartments therein enumerated should have had upon the 
trim and transverse inclination of tbe Victoria. This inquiry has 
necessitated the performance of certain calculations in the Con- 
structive Department of the Admiralty, those calculations being 

upon well-known principles which are universally applied 
in estimates of the buoyancy and stability of ships. The following 
is a summary of results :—(1) The flooded compartments, nineteen 
in number, had a capacity which involved a total ‘loss of buoy- 
ancy ” (up to the original water-line) of 1110 tons ; off this amount 
less than 110 tons were in compartments above the protective deck ; 
and about 1000 tons in the spaces below that deck. (2) This loss 
of buoyancy in compartments so far forward produced a ‘‘ moment 
to change trim ” of about 140,000 foot-tons. Of this total moment 
the 110 tons above the protective deck account for only 15 000 
foot-tons—the balance, nine-tenths of the whole, being due to the 
water below that deck. The moment due to the 110 tons above 
the protective deck corresponds to a change of trim of 3ft. only. 
The additional moment due to the 1000 tons below the protective 
deck brings up the change of trim to the enormous amount of 29ft. 
Allowing, as is done only for compartments enumerated in Table I., 
the calculation shows the depression of the bow to be about 2I1ft., 
and rise of stern 8ft., as compared with their positions before the 
collision took place. Such a change of trim, however, necessarily 
flooded also the compartments named in Table IIIT. Consequently, 
the final depression of the bow, by calculation, fully equals that 
which was observed by several witnesses as having been reached 
before the lurch began, and which is estimated from their 
evidence at 23ft. (3) As the bow sank, water entered the upper 
rt of the vessel through the breach, and filled all the space 
cond the upper and main decks back to the oblique water-tight 
bulkheads shown on Plate V., as situated just abaft the turret. 
Certain small store-rooms—Plate VI.—were also filled from above as 
the bow sank, but this circumstance was relatively unimportant. 
(4) Neglecting water which may have entered through the turret 
ports, when the Victoria had reached the position occupied before 
the lurch, there must have been about 2200 tons of water in the 
interior of the ship, before the fore boiler-room and below the 
upper deck—Plates III, to IX. (5) 'The case was aygravated by the 
entry of water in the turret, redoubt, and spaces below. (6) As 
explained above, the sudden entry of water into the 6in. gun 
battery above the upper deck through the open ports and door, 
caused the final lurch which led to the capsizing and foundering of 
the vessel. (7) Had the ports in battery and turret, and the 
armour door, been closed and water excluded from both battery 
and turret, the Victoria would not have capsized, and would have 
remained afloat for a much longer time even if eventually she had 
foundered. 

It is not possible to state absolutely that the Victoria, with 
turret and battery closed, c:uld have been kept afloat permanently 
under the actual circumstances of the collision. There are so 
many compartments—see Table II1,—into which water may bave 
found its way eventually, through doors or hatches respecting 
which there is no direct evidence whether they were closed or not. 
But this would have involved still further change of trim by the head. 
and her capsizing would have been improbable even if she had 
eventually foundered. Allusion has been made above to the great 
reduction in stability necessarily produced by such an extreme sub- 
mergence of the bow and accompanying rise of the stern as were 
observed in the Victoria before the lurch began. This fact is well 
known to naval architects, and can be readily understood apart 
from exact calculations, 

The power of a ship to resist inclination from any position in 
which she floats at rest, depends greatly upon the moment of 
inertia of her buoyant water-line section—or plane of flotation. 
Any causes which reduce this moment of inertia lessen the stability. 
To illustrate the remarkable change, which the submergence of 
the bow and consequent eutry of water into the Victoria produced 
upon the form of the buoyant water-line section, two diagrams 
have been prepared—Plato II; = ees, 

The first diagram shows the form of the water-line section of 








the ship when intact, as she floated before the collision, contrasted 
with the corresponding water-line section which she must have had 
before the water entered the turret through the gun ports and the 
upper deck battery through the armour door and 6in. gun ports. 
In the latter condition the power to resist transverse inclination still 
remains, but is only about oxe-sizth of the corresponding power 
when the ship was intact and upright. Before the collision the 
Victoria had a metacentric height of 5ft. After the collision, 
when her bow had sunk deeply and she had heeled considerably 
the corresponding metacentrie height was about cight-tenths of a 
foot. The second diagram in Plate II. similarly contrasts the water- 
line section when the ship was intact and upright with her water- 
line section when the water had entered the battery and turret, as 
observed at the moment before the lurch began. The consequent 
reduction in buoyant water-line area caused a still further fall in 
the metacentre, and instead of being 5ft. above the centre of 
pat, it was 1°8ft. below that point. In other words, the ship 

ad become unstable, and lost the power to right herself. Sub- 
mergence of the bow and entry of water also seriously diminished 
the power of the ship to resist changes of trim. In the damaged 
condition this was only about one-third as great as in the intact 
condition, even supposing water to be excluded from the turret 
and the battery. Hence appears more clearly the force of the 
remarks made above as to the possible influence of even slow 
motion ahead in producing greater depression of the bow. 


Taste IJ.- Compartments shown bu the Evidence to have been thrown 
open to the seu, either hy direct damuge or through open doors, 
hatches, ade, 


Loss Distance in feet from 
v 


Name of compartment. buoy- — Middle lire 








ancy, of ship- 
in | length) starboard 
tons. | of ship. side. 
Above protective deck— 

Small compartment leading to capstan flat Sh 32 

Fresh-water tank room .. .. .. .. . 25 122 

i... eer ee 34 109 

No. 1 coal bunker, 18 to 23, starboard side 8 108 18 
*Coal bunkers Nos, 3and5 .. .. .. . 33 sv It 

Total above protective deck 108} | 
Platforms to protective deck— 

Compartment fore end of capstan room .. 18 130 - 
“Capstanenginc-room.. .. .. .. 80 1k - 
‘Carpenter's store, 14to22 .. .. .. .. 50 | 114 13 

Torpedo flat, 22to27 .. . 200 6 2 poit side 

Submerged torpedo room .. 260 73 -- 


Spaces between 25, the ring bulkhead, 
aia an ok cage WG cae, ae os 
Hold | elew platforms — 
Water-tight compartment starboard side, 
” 


o 
*Water-tight compartment below, from 12 
to 22 oe er eo eee ae ee pad ary 4 
*Water-tight compartinent, 22 to 31, star- 
board side re re ae hae 50 88 Is} 
*Water-tight compartment below provision 
room, &c., 22 to 31 me wer we 1 60 8s 
“Torpedo magazine, or gun-cotton magazine 334 | Ws 5 
No. 7 coal bunker and shoot .. oo « 47 4 25 


Total below protective deck .. .. 10014 





Grand total .. .. .. .. 110 

Notes.—(1) The compartments marked with an asterisk are those 
—included in group (a) above—which it is considered must have been 
flooded in consequence of the collision, even had doors, hatches, &c., 
been closed prior thereto. (2) For compartments above the protective 
deck the loss of buoyanecy—108} tons -is estimated up to the water-bne 
at which the Victoria floated before the collision. This loss w'll be scen 
to be about 10 per cent. of the total loss. Had no loss taken place below 
the protective deck, the flooding of compartments named above that 
deck would have produced a change of trim of only 3ft., and a heel of 
less than 3deg. When the compartments below the protective deck 
were also flooded, the change of trim became 29ft.; and the heel to star- 
board 18 to 20 deg. 


TABLE IT. — Compartments shown by the Evidence to have heen pro- 
bably or possibly Nlled through doors, hatches, de. 


Loss Distance in feet from 
of 2 














Neweetc it buoy-| Middle Middle linc 
Name of compartment. ancy, 0 of ship— 
in length starboard 
tons. of ship. side 
Above protective or lower deck— 
Air-compressing room, port side... .. 22 oa 16 port sid 
Sail room. chest room, torpedo reom, with ) 
turret support, 35 to 53; «. «-| 300 oA 1} 
Platforms to protective or lower deck— 
Compartment between bulkheads, 43 and 
53, and turret support. Space for empty 
wder cases ‘a 46 ee se oe eh 7 - 
Hold below platforms— 
Water-tight compartment, yort side, 12 ; 
22 ieee 6h “es xe Ou we cof OO 1l7 6 port side 
Postepeeee tan 6. ck ce cs we ee | 70 ae 
Total .. Tons | 665 -- 


Nore.—All the compartments mentioned in Table I1., except those below 
platforms, are within the limits of the armour be!t. 


TABLE 11I.— Compartments ultimately Jilled through videng bitts by 


the depression of the Lor. 





Loss Distance in fect from 








i) —  — 

* buoy-. Middle’ Middle line 

Name of compartment. ancy, of of ship- 
in length = starboard 

tons. of ship. side. 
Above protective deck 
Boatswain's and carpenter's stures, 7 100 138 
oe. ee ee ee er 


The foregoing considerations have an important bearing on the 
heeling which accompanied change of trim in the Victoria. No 
doubt the primary cause of the heel to starboard must be found in 
the circumstance that the first rush of water filled very rapidly 
certain compartments on the wounded side. Subsequently the 
water found its way into other compartments through open doors 
or scuttles, or damaged bulkheads, but this, as above remarked, 
was comparatively a slow process, as is proved by the movement of 
the ship, both in heeling and changing trim ; although the water 
sought to find its level there must always have been a preponder- 
ance on the wounded side, and possibly this increased gradually. 
In the forward part of the Victoria there 7s xo continuous centra/ 
longitudinal bulkhead. That feature does not appear in the vessel 
except in the stokeholds and engine-room, which were far abaft 
the place of collision. It is established by the evidence that 
water had not entered even the foremost stokehold up to 
the moment immediately preceding the commencement of the 
lurch. There were a few longitudinal partitions in the fore part of 
the ship, built primarily for the enclosure of compartments needed 
for stowage of stores, provisions, &c., and then made water-tight 
—Plates VL to X. Many of those partitions were inoperative, 
because of damage or open doors.. The few which remained intact 
did not produce such an ox-centzic ppp of bhoyancy as 
would bie beén of dhy importahtd, bad it nbt bkppenel that the 








THE ENGINEER. 





444 














pvey-ma3s 043 3v yoop saddn ayy 
3U42 J[VY UBT} ssa] 40 “IITEL usaq AAT prnom ou 
O81L “802-3003 0000s Ueeq oAvY pjnom ‘Aouvd 
-01109 ‘UIlI} Jo aduvyo Satnpoad yuomour euL (Zz) aatqoez01d an 
MOTOd U9Eq GALT P[NOM SUZ ONY “SSO] S14} Jo : S40} O89 Jo AouLLONg Jo sso] v 
pesjOauleavq plnom puv ‘iequInu UI 8A[om} UsEq AVY P]NoM syuMZILdUIOD 
pepooy ey, ([)—? SMo]joy sv u9eq oAvY P[NOM UOISTI[OD 943 Jo yooYe 043 
Fog} MOYs sUOIzE[NI[vo Ueq} ‘eseMeEp Jo yuezxe a[quqoid oq} Jo oansvoul 
aes B SVT aqUy, Ul ysWoyse uv Aq payseU syueUZAvduIOD 94} BZuryRy, 
“e781 MOS B ye ssed 0} J03eM Jo SoNUEND [[eUIs AyJUO yULIAd plnom qorqa 
“ow ‘syoop ‘spvayx[ng ul sseuzyZy-107eK ayNJosqe YIM e0uei9j10}UL UL 
pue oul} j0Ys B Ul 40zeM Jo satMULNb Ziv, Jo aSussud oy} Jur4z1Mpe 
eZvulep snolias de0mz0q soUEJEYIp [VIQUASSe UB A[sNOTAGO St e404} 3Uuq ‘yooYs 
ey} Aq poyooye useq oavy Aum suoyyied ut 8890} 431}-19}UM oyN[Osqu 
orgs 0} 300}x9 043 03 sev astiy AvuI uorudo jo saousIeyKy ‘uoIst{}oo 
eq} Aq ves 043 03 uado umoIq} Udeq aaeq ApUMssao0u prnom yor szuow 


‘uvseq youn] 94} e10J9q poAsasqo 
nse Wy jo oZu 


14} 0} Surpuods 













L Ul 
UOISI|[O9 aq} JO JooYo o 








1103 ILM nq vas ZL 





-urByUodd * 





a 


QICH #0 NYW1d LYVd— IIIA 3LV1d 


ape proogeng 
70 we unoys 1 any Cuxpwodrosar — 
jo umopuatusry yo moy po wsog “Rog 















—| | 
— +. 


| Suthe ue ci a } 
wooy | worrnoag | nee are ae icc all 
a Sea ——- 


osony | 








i 
i 


ey | + 


| ! 


eulvboy > pur do 


i 
i 
t} 








| 
i 


vurmaermeg | 


A] 
i 
f 


—— | | 























ye word poxojo 


I 








? 


oid at{} 04 os[e u9ALd U9eq sey UOLBJEpIsUO,) 


*‘pauezureur (41]1qU}s as10AsuTIy 
Avy Dul[jo1 UsyM pood pjey vavg pjnom uvgq3 3Uezxe 
1078013 UAB UL 0} A10}}Uq PUL JOLIN} OY} WIOIZ JoqUA Jo UOIsnjoxe oy 
uodn yuapuedap ouvaeq diqs aq} 40 Ajazes 04} ‘paonpos AaBavy os 
eSIOASUBIZ OY} PUL pessoidap A}yveI% Os aUIODeq pew Mog O43 
Jozem Jo sayyuunb aFavy yo Laque ayy Aq ‘ueqa yng ‘ua 

s100p puv syod yj0q 4vy} [BINZVU sUM 4I ‘I0}vM YOOUIs UT ZULAOUI sdiqs 
24} YIM “GOIST/jOO 94} jo sooUBYsMNOIID [eNZoR 943 JOpUy) 
daoy 0} pus ‘pasojs £10730q ‘UIQ oY oyar sZuruado d 
suojnvoeid pemnbes aavyq A[snotaqo pynom ‘saj3ue eZavl yAnosgy Suryyos 
veya “oqzvem Aavay ur diqs 04} Jo Ayoyus oq] “yous uy 








moey «9pmwy esey 


| 
Ti ee 


, 


ere te Ee a Ee 


| 


| 1 | nadiieg Cunturny seymmapay ' 
mompsoduoy gg | guny sowery | amnaty elias | H 
eas | 
sacs _ le plies - Lyte ——_—— —______—___+ 
wong TyonwINy 0 « 4 . | i | 10> j wen 
<0UP wu wnepue pepony wey 4+ orn _— | . - - + aa } 
od paw myprey sscop usdo ybuang papony 4 mg .. ray em 
EOI pe eemep are patiowany ying prpony Sryeraeny “ A i ous ar i 
4 arg) 
Pumper ms Sy mgs Fe MCR D FIY) TIEN parr se) ersrwn ee 7 = ir tae 
Seater ajeos 
4930 NIVW 43O NV1d Luvd A 31V71d 
~~ 
apy promo Ss 
mo umoye &1 Jana) Guppuadvasiny —__ WY on 
ee UM cobUany? 4O wim yo “Manny Tony - Se 
4n0ey9 





ibe ae OF 


2/B99 


s 0 


ies Siw 
woog Winwtay — wry ak iM 
waacd pun wnppoy ‘ssoop undo firang pepory Ajumbwguy, mame 
perry pm neep spe peboup yYbrong prpons Sympeng Cy 
wenyepus) amp, 
CRP GM UIE FO TRIPP 1K ROTI 4 PAKOOH) “BLO eTamuetua) Prednis 44) 
Tourer 





yop 
many 


pry 


‘qno J07,UM 
90% 0} UeyxEZ 9q 07 


‘sung ‘ulg 04} Sut 
94} JO aud 40438 YSIq 94} Jo ssouQyTy-s0yvm puv AzUFaQUt 
94} UlEZUIE 07 SB OS ‘podnddaS pUR paso]? UdEq AAvY P[NoM sOOp ano 








AGUTIqUys | 
“psvmioj 
o useq oavg prnoys 








ei eg 





oj} puv szaod uns assay} aoyzvem pvq Ul Vas yw UGEq PLY VLIOPTA 949 JT 
‘Te 
oy} Jo avd © Sv pasoj> oq you prnom oJ0Jo10q3 puL , ‘sUOI;TyS umes” 
94} Ul pepnjout jou o1om s}Jod puu Joop ey, *4410330q 943 Jo pua O10} oY} 
4¥ JOOp ANOULIY 84} OSO]9 07 OpwUT Ueeq oAvT{ 07 SUIS 4dU19z38 ON *poynd 
“Oxe oq JOU p[Nod slepsO asayz ynq ‘sysod und 04} 98910 0} UeAL# oom 
Suepso ‘aoujd 400} youn] ey} e10Jaq ouNLy yaoys vB [UC *pazisdys aavy jou 
plHov BAOWLA OY} “SV OYS SU papuNom Ajosos vy soaosd UOLZY{NoTLO 
uoyy ‘pozucaeid snyy 41033eq yoep seddn oy} o7ur 297eM jo aque 04} puv 
pasojo ueeq sjiod puv svop 04} pup, ‘uILZy Jo eduvyo snowouos oy} Woy 
perused yoryM AZITIqUIs osoAsUvI} UL UOONper 4eeIZ 044 fq peytuseu 
SUM JO}VM JO YSNIUL O43 Jo ooyo ogy, ‘szs0d unS opispvoiq oy puv 
Joop inoue 943 Ysnorg} sennUUNb ov] ur 4£1943vq 04} pasozUE Ajpidva 
Joyem vege ‘oaoqu paurydxa sem sev ‘poouauiu0D Youn, 4eqL, “Bop 0z 
0} ST ‘904 Jo o[FZuv paasasqo oy} 20¥ YUNODDE ‘Opis prvoqivzs oy} uo 
707!M Jo MOHR[NMNIOB OY} PUL pazvsoUINue szueUTzIedWIOD OY} Jo Surpooy 








94} ‘Uvdeq Youn] oy} o10jaq potduoso vUOzoL\, 944 Woy UvigZisod euloizxe 
oy} 78 puv uolyIpuco pesemMep oy} Ul 7vY} UOTZUSySoaut uo ssvedde 4] 
"4070013 ouUI¥OeY FUSION ZurutjoUur siq} Jo ooo oy ‘peonpor 
eurwoeq Ajueubesuos AzYIQV}s osIoAsuLIy oyy puv peddip oq ay} sy 
“Bop ¢ ynoqu A[uo ueeq eavy plnom sjueunsedui0d eseq3 jo Zuipooy ayy 
03 Surpuodsess09 jooq 04} diys oy} Jo uoKIpuos yowzUI 343 uy = “popoog 
s19Mm YOY spusuyrvdui0s o1zUe0xe oY} ][e Jo AzIAVIZ JO <agjUeD 0m} jo 
suo}zisod osiaasuvl} puv sorytoudyo 04} [Ivjop UI pozeys ore “| Nquy uy 
*PlO4e40}8 pavoqayys pava 
“AJ OY} OAOJaq ysnl—"]]] A OF¥[q C9S—soyUN 4F ‘oN []Y 0} Os put ‘yooys [voo 
94} YSN0IG} UMOp yoop eatQ0030Id oY} oAOge SIoyUN HOIy LUM S}I puy 0} 
914¥ SUM J0zvM “suoop Usdo 07 SuLmo “yv4} Yous OY} UT puNoy aq 0} st pavoq 
“Av4S 0} VOVUTOUL JO SAND JoIYO 94} JO OUD ‘SUOISTAIPQns jeuIpNyLsuo; 
[¥4zUe0 Jo soudsoid oy} WOIy poezNser oavy 02 posoddns ueeq sey digs oy} 
jo Burzisdvo 043 ‘suosiod owls Aq ‘esneoeq SpeUl UsEq SY FUdUIEZEzS STU. 
*APITIQU}8 OS1OAsuLI} 94} pegsturup L]snowwos os MOq 94} JO eoue#ueuIqns 


WHOSLWId 4O NVId LYVd —IIA 31V1d 





ope prEegeey 7) wo 
wary #1 jeer Ourpumtesen yo 
Mmopsnturr) yo nog 70 uisog 








igor ce oz o s oO 
2/895 
Patt 
" 
Tanweapseed oF pnemearnrintienr) 


wong ue 





yey Wise 

ees Ss nations ° Sia 

400g niPanimy © vom of iy 

mn WN ms mores pop mney gay Kira may, jy 

pant pre angry esorp wodo yin popany Aparbarying: CU 


Frervig paw eamep ope pioup nang pepooy Myoung | 
woripeay awe) 


ayes Sey) PROTA Oy PROD a ermenipsntuar, 


1 M umeye ee argue. 





Saou awnany 






oP Pampa ayy 
tar aap oe pay Lrprannaan 
Ie Mmopouy 0 m0y yo wsvg — TTR 





oe mural 

= Om 
; ¥ | 
Ce hf 7 7 ak Wie | 
“pe ° ‘ * se = 


wou sy Omang wv wom “tse@im 

<P NA ap “popary weg samy how rary) po 200s 
Fehauym aan mg tapes apo prity Sppeyagy 

reed prow ergy ssocp vedo ybwanny pop 





srenboryog 





wooy svege raseg 

















1HVd — IA 21iW1d 








SS SS SSS 














PRIN pwD epep epw prbvump youang ppl Aqonrary 
wompuey 
ernanprae ayy Ay mys ob WOR HTERS FINN REINA 1) preoe 200 Sparurprntuar 6 


Baowauaa ry 


(Obp 6nd aos uorjdrwsep .0,7) 


VIUOLOILA dIHS 


SALSUCVW WAH 








Big it 


aksesone 








2ST RN 








Nov. 10, 1893. 





THE ENGINEER. 


445 














PUMPING ENGINES, 


ie 
| 3 


MU Tm HU Thu rn ! 
{sa 








ROTTERDAM AND ABBEY MILLS 


MESSRS, JAMES SIMPSON AND CO., LONDON, ENGINEERS 


(For deserrptron see page 451) 









4 





SEWAGE 


PUMPING STATION 


HICH PRESSURE CYLINDER 


VOT. 





ATMOSPHERIC LINE 





LOW PRESSURE CYLINDER 
ATMS. LINE 








—— 





would have remained just above water. (3) The heel to starboard | 
would have been about 9 deg. (4) The ship would have retained 
ample transverse stability, the metacentric height being 2}ft. (5) | 
The forward 6in, gun ports would have remained 44ft. above water. 
Under these circumstances the Victoria should have been under | 
control and navigable. The diagrams in Plate I. have been pre- | 
pared for the purpose of illustrating the results of calculations | 
made at the Admiralty. 

Fig. 1 shows the Victoria intact and upright. Fig. 2 shows her 
in the position it is estimated she would have occupied after the 
collision had the water-tight doors and hatches been closed prior 
thereto. Fig. 3 shows her in the position itis estimated she would 
have reached had all the compartments enumerated in Tables I. 
and ITT, been flooded, but on the supposition that water had been 
kept out of the battery and turret. This corresponds to the conditions 
illustrated by the upper diagram in Plate II. The estimated 
change of trim is close to that observed by Captain Moore, and 
the estimated heel is rather less than that observed. This should 
be so,as the water was not actually kept out of the battery or 
turret, and, accumulating on the starboard side, must have 
increased the heel. 

Had the battery and turret been kept free of water, then even if 
the Victoria had been inclined to 30 deg. from the upright, she 
would have had a righting moment of about 6000 foot-tons. On the 
contrary, when—as actually happened—water could find access to 
the battery and turret, the stability was destroyed ; and at 
30 deg. of inclination there would have been an upsetting moment 
of 4000 foot-tons. The failure to close the water-tight doors in the 
forward part of the Victoria, and the similar failure in the Camper- 
down, has caused suggestions to be made that automatic or “ self- 
closing” doors heal be adopted instead of existing arrangements. 
This suggestion is a revival of one made long ago, then carefully 
considered and put aside after certain experimental doors had 
been tried. Automatic arrangements are applied in valves to 
ventilating trunks and other small openings in bulkheads and 
pers, Even in such cases the feeling of the Naval Service has 
ed to the automatic fittings being supplemented by the means of 
closing the valves when desired. In doors and scuttles the risks 
of the automatic appliances failing to act, or of solid materials 
being carried into openings by a rush of water, and preventing 
doors from closing properly, would be much greater. 

These considerations have led to the retention of existing fittings, 
the design of which provides that, when properly closed and 
secured, doors and hatchway covers shall be as strong as the 
neighbouring partitions, and water-tight under considerable pres- 
sure. There is no mechanical difficulty in making automatic 
appliances, It is a question of what plan secures the maximum 
of safety under the working conditions of the Royal Navy. With 
large numbers of disciplined men, familiar with the fittings, and 
constantly drilled in their use, it is possible to close and properly 
secure all the doors, &c., in a battleship in three or four 
minutes, or possibly a less time for ships after long periods in 
commission. 

In the Victoria, as above stated, no orders were given to close 
doors until one minute before collision. It is established by the 
evidence that the doors, &c., were in good order. The failure to 
close doors, therefore, was due entirely to the insufficiency of the 
time available, especially in compartments breached by the 
collision, Under these circumstances no new argument in favour 
of the use of automatic doors seems to arise out of the loss of the 
Victoria. It has been asserted that if a strong armour belt had 
existed at the place where the blow was struck, the damage to the 
Victoria might have been greatly reduced and the ship kept afloat. 
From the foregoing remarks it is clear, however, that even if the 
belt had been so strong as to absolutely resist penetration, the 
thin bottom plating below it must have been very seriously 
damaged by the spur of the Camperdown, and the thin side above 
it must have been so injured as to cease to be water-tight. All 


| suffered from collision in the manner indicated. 


| spur of the Camperdown. 








the most important compartments which were flooded in the | 


Victoria, therefore, must have been thrown open to the sea under 
the conditions of the collision, even if there had been such a belt. 


| The breach in the side might have been different in form and | 
possibly less extensive, especially above water ; but it must in any | 


case have been of large extent, and have admitted very large 
quantities of water in a short time. 

Attention has been previously drawn to the fact that the 
locking of the Camperdown’s bow in the protective deck of the 


Victoria prevented the relative forward movement of the latter | 


ship, and reduced the tearing of the thin bottom plating by the 


penetrable armour-belt, this relative forward movement and tear- 
ing action must have taken place. 
hility, however, cannot be admitted. Itisin the highest degree 
robable that under a blow of such energy as was delivered on the 

Victoria, the strongest armoured side ever constructed must have 
yielded and been driven in. 


was struck, must have been destroyed, and the ultimate result— 
as regards the admission of water—would have been practically as 
serious under the same conditions of open water-tight doors, &c., 
as that which actually occurred in the Victoria, 

There have been many instances where armour-belted ships have 
In some collisions 
comparatively light and grazing blows have crushed in and dis- 
turbed the water-tightness of the armoured side and of the thin 
plating below it. In other collisions heavy blows delivered nearly 
at right angles have produced fatal results on belted ships. As 
examples, reference may be made to the well-known cases of the 
collisions between Vanguard and Iron Duke, and between Grosser 


| Kurfiirst and Kinig Wilhelm. 


In the Vanguard the armour was driven bodily inwards more 
than a foot, and the bottom plating below was torn open to the 
extent of about 25 square feet. This armour was only 6in. to 8in. 


thick, it is true; but on the other hand the force of the blow was | 


only about two-thirds that delivered by the Camperdown, and 
the ram-bow of the Iron Duke was not so well shaped for destroy- 
ing the bottom and wing bulkheads below the armour as was the 
bow of the Camperdown. 
projected forward only 2ft. before that portion of the stem which 
struck the lower edge of armour in the Vanguard. Consequently 
the spur only penetrated about 3}ft. within the Vanguard's side, 
and did not pierce the inner skin situated about 44ft. from the 
outer bottom plating. Had the Iron Duke’s bow been — 
like the Camperdown’s, with the spur projecting about 7ft. before 
the vertical portion of the stem, the spur would have pierced and 
seriously damaged the inner skin of the Vanguard, and that shi 
must kave been sunk with much greater rapidity. That she poe 
so slowly was entirely due to the less efficient form of the ram-bow 
in the Iron Duke, and to the slow passage of water into the hold 
through comparatively small leaks in the unperforated inner skin. 
Moreover, in the Vanguard the blow was struck at a place where 
the entry of water produced small change of trim; and the very 
slow rate of inflow of water into the hold—due to the non-perfora- 
tion of the inner skin—prevented any serious heel. 

In the Grosser Kurfiirst the armour belt proved equally incapable 
of saving the ship. As explained above, she was moving at con- 
siderable speed across the bows of the Kinig Wilhelm when the 
latter struck her a very heavy blow. Tis tanieg, no doubt, 
produced serious tearing of the bottom Plating, and greater 
damage was done than to the Vanguard. The water-tight doors 
were open, and the Grosser Kurfiirst sank in ten minutes. Some 
eye-witnesses alleged that she capsized in foundering. 

Other cases are on record, but need not be cited, proving that 
the existence of an armour belt is no sufficient safeguard against 
injuries resulting from serious collision. 


Summing up the results of the careful inquiry which has been | 


Under the assumed condition of a non- | 


The assumption of impenetra- | 


Its water-tightness and that of the | 
buikheads, &c., within it, adjacent to the place where the blow | 


The point of the spur in the Iron Duke | 


made into the evidence given before the Court-martial, of which 
details appear in the foregoing remarks, the following broad 
conclusions are reached:—(1) That the interval of time which 
elapsed between the instant when orders were given to close water- 
tight doors and hatchways, and the instant of actual collision— 
viz., about one minute—was necessarily inadequate for the com- 
plete fulfilment of that intention, more especially in compartments 
forward below the protective deck, and near to the place of collision, 
| (2) That, although every endeavour was made to close the water- 
tight doors subsequently to the collision, the doors and hatchways 
which are proved to have remained open, permitted water to pass 
into compartments adjacent to those breached ; and consequently 
| greatly increased the loss of buoyancy, the depression of the bow, 
and the diminution of transverse stability. (3) That, so far as 
can be judged, had all doors, hatchways, &c., been closed prior to 
| the collision, the Victoria would have continued to retain ample 
| buoyancy and stability, and would not have ceased to be under con- 
trol. (4) That, under the actual circumstances of the collision, and 
with the doors remaining open which have been enumerated above, 
it was inevitable that the vessel should have attained the position 
described by the various witnesses as reached before the lurch 
began ; with her bow buried about 13ft. below water, and with a 
heel to starboard of about 18 deg. to 20deg. (5) That, even when 
so seriously injured and brought to such a critical condition, had 
the ports in the turret and upper-deck battery been closed, the 
armour door secured, and water excluded from turret and battery, 
the Victoria would not have capsized. It is possible that 
she may have eventually foundered in consequence of the gradual 
passage of water into compartments respecting which the 
evidence leaves us in doubt. (6) That, under the serious circum- 
stances of this collision or of any similar accident which may occur, 
the safety of a ship and her continued flotation demand that pro- 
vision should be made for closing gun ports and openings in upper 
works, through which water may pass into the interior of the ship. 
| if the flooding of compartments produces great change of trim or 
serious heeling. If such precautions are not taken the virtual 
| height of freeboard is reduced to the height of the sills of ports or 
| doors, and the presence of the superstructures when water is not 
| excluded from them, does not assist either buoyancy or stability to 
| a sensible extent. W. H. WHITE. 

| September 15th, 1893. 








| 

| SUPPRESSION OF THE EIFFEL ToweR.—It would appear, from 
| information culled from Les Travaux Publics, that those interested 
in the matter may fairly congratulate themselves that the com- 
mencement of the tower at Wembley, which is to top the Parisian 
chef d’euvre by some 150ft., has been made, for it has put our 
French neighbours out of conceit with their own present unrivalled 
undertaking. According to our authority, M. Bouvard, who has 
been recently appointed director of the architectural department 
of the Exhibition of 1900, has expressed himself in favour of an 
‘attraction” of the great show to which he attaches considerable 


importance. He orn to ‘*suppress,” not demolish, mind, nor 
raze to the ground, the Eiffel Tower, because the company which 
has obtained the concession for a term of years ending in 1909, 


counts on the future Exhibition to raise its receipts, and to purchase 
it from its present proprietors for the purpose ofjdemolition would 
be too expensive an operation for the finances of the capital. But 
although it is neither practicable nor desirable to destroy it, 
M. Bouvard considers that its existing appearance might be advan- 
tageously modified and shorn of its fair proportions in the follow- 
ing manner. He observes that the scheme which would please 
him most, would be to cut down the tower as far as the first plat- 
form or storey, and from that altitude construct a palace which 
would be replete with every possible attraction. e director 
wisely observes that in 1889, the number of visitors who ascended 
to the second and third storeys were comparatively few, 
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LETTERS TO THE EDITOR. 
We do not hold oursel: for the opwnions of our 
(We do ou as oe 





CARNOT’S FUNCTION. 

Sir,—All your correspondents appear to be wandering entirely 
away from the points at issue. So faras I am concerned these are, 
and always have been:—(1) That an elementary heat engine, such 
as an isothermal air engine with a regenerator, or Carnot’s cycle 


engine, can attain the highest possible efficiency of 2 = 72 7; being 





1 
the highest and 7, the lowest temperatures that obtain in such 
engines. (2) That no heat engine can do so if there be any adia- 
batic curves about it, unless the areas underneath them mutually 
destroy one another's influence upon the working diagram. 
Neither of these statements has been refuted in the remotest 
possible manner, nor can they be. As to statement (1), Mr. 
Mansel says that Rankine states that the efficiency of an elementary 
thermodynamical machine is Hy — = M—%e = 1-7. 


T 





1 * eer 
Precisely, and this merely confirms my views instead of militating 


against them. I have always said that Ti_— 72 expresses the effi- 
1 

ciency of an elementary heat engine, also that it may be used to 

indicate the maximum any engine could possibly attain if it 

worked as an elementary one between the limits of temperature 

7, and t., but it can never be applied to indicate the exact 

efficiency of any engine which is not elementary, while the formula 


T—' with the significance that “T. W.” puts upon T and ¢ is 


"? 


a 


not applicable to any engine at all; and where, pray, is there any 
connection between “T, W.’s” ¢ and Rankine’s 7, or T., in the 
H, - H, 


case quoted by Mr. Mansel ? 2 also truly represents the 


1 
efficiency of an elementary heat engine where H, is the heat 
received by the fluid, and H, that rejected. In no other case is 


H, — H, _ 1 ~ 72, or does the latter fraction indicate the exact 


H, 7) 
efficiency thereof. The remainder of Mr. Mansel’s letter appa- 
rently refers to Carnot’s Function, and includes quotations, poetical 
and otherwise, of various people’s utterances, which have nothing 
to do with my original statements. 

tH as used by “T. W.,” is a monstrosity, which should be 
mercilessly attacked whenever it appears. The only way of 
expressing the efficiency of any an 
useful work divided by the total heat received by the fluid in order 
to obtain that useful work. 

If Mr. Mansel has anything to say upon any of these subjects, or 
can produce an adiabatic heat machine which shall attain the 
efficiency of 71— 72, with the proper significance attached to the 

7 
symbols, I shall be glad to listen. As the matter stands at present, 
he has merely corroborated my views, for which I thank him, 
although it was quite unnecessary. 





The regenerator in Ericsson's big engine was not perfect—we do 
not know of any that are, or can be—but after due allowance had 
been made for this, necessitating an addition to the bottom of the 
above fraction, the theoretical almost exactly coincided with the 
observed practical results. Then let ‘‘ Nib” study Joule's engine, 
an adiabatic one, and also discussed by Rankine. Where is the 
maximum ssible efficiency there? Not to be had, of course, 
thongh Soto atien was not supposed to work with its cylinder 
in a bucket of water, as does the beautiful modern gas engine. 
And in the case of these two engines, may I ask ‘‘ Nib” whether 
he supposes that men like Rankine, Joule, and Lord Kelvin, did 
not understand the elementary part of their business / 

He then proceeds to say that all Mr. Bower's reasoning comes to 
this—that he thinks an air engine working isothermally with a 
regenerator is more economical than the same engine worki 
without one. I do not think at all about it, for the veriest dulla 
must be sure of it. If I had any doubt that it was a fact, I should 
not have the impertinence to ask you to publish a word of mine. 
Even “ Nib” himself says that he has no intention of disputing 
the soundness of this statement—which is very kind of him—but 
that it is a very different thing from asserting that an engine to 
be economical must expand its working fluid isothermally. Quite 
so, we have done with that discussion, and it only remains for 
“Nib,” “'T, W.,” and others to put their respective fingers upon 
the spot where I ever said anything of the sort. They evidently 
do not possess the virtue of reading letters carefully, and their 
little task is now to produce the adiabatic engine which can give 


an efficiency of 7! — 72, 


When they do, they will have proved 
1 

that the adiabatically expanding engine is as efficient as the iso- 
thermal engine with a regenerator, not until. ‘‘ Nib” is quite 
welcome to use the little glass regenerator in his cylinder if he 
likes, it is not one of my pet schemes. Perhaps, also, a Dewar 
vacuum jacket to prevent radiation might help him. Anyhow, 
until he or one of your correspondents does prove the matter, | 
stand first in the discussion, for one of my ‘‘cruces” is that no 
adiabatically expanding engine can attain the efficiency of at LaslP 

v1, 

‘* Nib,” in his transports, is good enough to tell me that I have 
got my ideas a little mixed as to the reception of heat in an ex- 
plosive engine. The mixture of ideas as to the meaning of recep- 


| tion of heat is entirely on his side, as I have had once before to 


| that 100 deg. before it can rise in temperature at all ! 


| remark, 


If a fluid is at 100 deg. Fah., must it not receive some heat at 
What else 
is to make it rise? Similarly when it has risen to 10] deg., 


| 102 deg., &c., the same argument applies until it reaches the 


The theory of Ericsson's air engine is that of an elementary one, | 
the conditions as to the working of which are, as Rankine states, | 


that the fluid must receive heat wholly at the highest, and reject 


it wholly at the lowest temperature which obtains in the engine. | 


In other words, the compression and expansion curves, which 
really affect the working diagram as to its area, must be isothermal. 
I have the evidence of my own senses to know that no other class 
of engine can be as efficient; and I am not likely to exchange 
Rankine’s theory for Mr. Mansel’s, that is very certain. 

In Eriesson’s engine H, — H, represents the useful work, and is 
usually represented by U in Rankine’s treatise, and he, in common 
with any other sensible person, denotes, upon every occasion, the 
efficiency of an engine, air, steam, or otherwise, to be: U, the 


produce that useful work. ‘‘T. W.” apparently cannot see this, 
and keeps hair-splitting about work done in the boiler. Is not the 
boiler just the same to a steam engine as the cylinder bottoms and 
sides were to Ericsson’s and Stirling’s air engines’ Of course it is. 
The two together form, properly speaking, an engine in which a 


| engines. 


| paratively small quantity of gas, and so in the most 


every heat engine is, the | highest temperature due to the explosion, when it does not receive 
By a ms) 


any more heat unless other conditions step in. Therefore, in such 
a case, matters are as I say: the fluid receives heat at every tem- 
perature but the highest. The remarl:s this correspondent makes 
as to Carnot’s cycle are perfectly devoid of intelligence, while he 
talks glibly about the temperature at which heat is supplied, this 
having nothing whatever to do with the efficiency of any engine, 
though it may, or may not, have something to do with the 
efficiency of the furnace. The confusion of supply with reception 
of heat is peculiar to ‘‘T. W.” and ‘‘ Nib,” oad te less they talk 


| about my mixture of ideas the better I think for their own peace 


of mind. 

Next, ‘“‘ Nib” says that the gas engine is the most economical 

sible with its adiabatic expansion, because the cylinder must be 
sept cool. This gives one a fair idea as to his knowledge of heat 
Was Ericsson's cylinder kept cool? Cannot hot air be 
kept hot, while expanding, by the combustion within it of a com- 
rfect 
manner carry out the idea of isothermal expansion? Need a gas 
engine be explosive at all’? Lastly, has ‘‘ Nib” got any originality 
of ideas about him / 

He then most kindly recommends me to read something by Pro- 


| fessor Fleeming Jenkin, as does ‘‘'T. W.” something by Professor 


useful work, divided by the total heat received by the finid to | Somnedy- 


tinid receives heat, rejects a portion, and performs a certain amount | 


of useful work. His own sketch serves to emphasise this connec- 
tion between them. Once more, then, the efficiency in any heat 


engine whatsoever is the useful indicated work, or indicator | 


diagram of work, divided by the total heat received by the fluid 
while it is producing such diagram. 

I note that ‘‘ T. W.” says that the piece stuck on to the end of 
his diagram represents the heating of the feed-water. I am glad 
to hear it. Will he be good enough to tell us what we are to do 
with it when we have gotit? Is its area to be measured?’ Is it 
to be added to or subtracted from something, or of what good is 
it at all? Ishould like to learn something from ‘“‘T. W.,” how- 
ever little it might be; but I fear that there is not much chance of 
doing so, since he has ferice been at the trouble to tell us that he 
cannot write so long letters as I. Perhaps he will consider that I 
have several correspondents to reply to at once, not one only. 

“Nib” says he is not talking about regenerator or “ paper” 
engines. I am; for the merest tyro knows that no engine can 
7 — Ts 





attain the maximum efficiency of unless it has got a re- 


1 
generator, or its equivalent in the shape of Carnot’s ingenious 
adiabatic curves for raising and lowering the temperature of the 
tluid without drawing upon the source of heat; and again I say 
that no engine wherein the temperature of the working fiuid is 
raised one jot or tittle by the source of heat can attain the highest 
efficiency possible due to the temperatures between which it works, 
with the single exception that the lowest temperature is zero. 
If your correspondents believe otherwise, why don’t they produce 
the engine, and let us see the shape of it’ 1 will undertake to 
dissect it very quickly. 

Furthermore, ‘‘ Nib” says:—‘“‘ As to the relative efficiency of 
isothermal and adiabatic expansion, Mr. Bower seems to be talking 
of an impossible engine.” Iam, and have been, talking all along 
about the greatest possible efficiency of a theoretical machine, but 
your corresponcents will persist in misinterpreting me. I never 
once said that an adiabatically expanding engire could not be 
economical. Who is to gauge what economical means! I said, 
and repeat, that in theory an adiabatically expanding engine 


i but that one 


with isothermal compression and expansion curves can. 

Why do not your correspondents try to comprehend the clearest. 
of statements, instead of wandering away to points which do not 
affect the matter at issue? And why do they not draw out heat 





cannot attain the maximum efficiency of 7!— 
bd | 


I do not see that I have any need of the professorial 
element at all ; besides, there is often a spice of egotism and sophi- 
stry about it that is not to my taste. I received instruction in my 
youthful days from one of the best thermodynamicians that ever 
lived, and who, if living, would soon compel Mr. Mansel to curtail 
his language with reference to his writings. Moreover, since that 
time, I venture to say that I have studied thermodynamical sub- 
jects for mere pleasure to quite as great an extent as any so-called 
professor. 

I am also invited to study the action of the “Otto” gas engine, 
but this is unnecessary, for I have done that with, I believe, almost 
every possible heat engine, and so it is that I see that ‘‘ Nib” 
knows but little about the engine, since he says that hot exhaust 
is not compressed. Indeed! There is a chamber at the end of the 


| cylinder of this machine into which the piston does not enter ; is 


| exhaust is compressed. 
| about the ‘ Otto” engine, he would appreciate that compression 


there not? When the return stroke is completed, is not that 
chamber still full of hot products of combustion’ On the next 
outstroke does not that hot exhaust follow the piston with the 
next charge of gas and air at the back of it’? How, then, on the 
return compression stroke, can this hot exhaust escape compression ! 
This is the much vaunted stratification theory ; but suppose, which 


| is highly probable, that this does not exist, then the new charge 


must mix with the residue of the hot exhaust, and once more hot 
If your correspondent did know a little 


before ignition is theoretically the sole point about it. That the 


| idea in doing this was mainly to make a much greater range of ex- 


pansion, while performing work, possible; thereby reducing the 
waste of heat in the exhaust. That a so-called weak mixture 
may be readily fired withovt compression if you keep the residuum 
out of the way. Its presence delays ignition in any mixture, and 


| so is utterly against all theory in an adiabatically expanding 


engine. It is, ir fact, about on a par with letting fresh boiler 
steam into a cylinder while expansion is going on, the effect being 
that the greater part of even the work that might have been per- 
formed under ordinary conditions goes to the exhaust as heat. 
The quicker the ignition the better, and the value of a weak 
mixture is merely to obviate the disadvantages accruing through 
non-association by reason of an excessively high temperature. 
When such obtains, combination is perfected while the piston 


| moves onwards, and the result is as bad as slow inflammation. In 


| whereas «ith a regenerator it is the most economical. 
| direction, and it may be that ‘‘ Nib” will see that he 


| recommending me to learn. 


balance-sheets of the various engines they talk about, to do the | 


which Carnot’s Function is totally unnecessary? Then they would 
see for themselves what the respective efficiencies are, and this 
would be beiter in every way than making wild shots and surmises, 
which only show that they have no real familiarity with the 
subject. 

I recommend “‘ Nib” to read Rankine’s theory of Ericsson’s air 
engine, which was a regenerator engine, and yet not a “‘ paper” 
one. In it H,, the heat received during expansion, is 53°15 cal 
log. r x tT, foot-pounds per pound of air per stroke; H,, the heat 
rejected, is 53°15 hyp. log. 7 x tT. foot-pounds. The difference 
between the two gives the useful work per pound of air per stroke 
for this particular engine. This-useful work divided by H, gives 
7) — Te. 

7, 


the efficiency of the fluid, or , which is independent of 7, the 





: — 1 . 
ratio of expansion, and it is only elementary heat engines that 
are 80, 





either case the engine works somewhat after the style of an 
isothermal one with zo regenerator, a most wasteful machine, 
All this is 
understood by many scientific workers in the explosion ~ engine 

been a 
little ‘‘ previous ” in airing his knowledge about the gas engine and 
It is not likely that I shall ever apply 
to him for information upon any thermodynamical subject what- 
soever; and whatever my ideas may be as to the application of a 
regenerator to an explosion engine, they will not be transmitted to 
‘* Nib,” who apparently scarcely appreciates the rudiments of the 
science he talks so much about, and exposes the fact with almost 
every sentence he writes. 

“T, W.” says, ‘* Does Rankine mean by 7, the lowest tempera- 
ture which obtains in the engine /” Why in the name of eagle 
does he not use his eyes and look for himself, and not ask such 
silly questions? He then goes on to say, in the most amusing 
manner, that Mr. Bower attaches some extraordinary meaning to 


The 


extraordinary meaning is that of ‘‘T. W.” himself, for he dis- 
tinctly said that it expressed the efficiency of a steam engine, T 
being the highest temperature, and ¢ that which obtains just 
before the exhaust valve opened. I say 0 this statement is a 
t—¢ 


—t 
the fraction 7" which it was never intended to bear. 


gross exhibition of ignorance, and that under such hypo- 


1 


thesis does not express the efficiency of any heat engine whatever. 





Nov. 10, 1893, 


Ns 


. ii 
I am told now that I fail to see that 'T’ expresses quantity, which 
doesn’t, so that —— : : : 


= 8-9 : 
= -*, Q being the whole quantity of heat 
received by the engine, and g that left in the 
the end of the stroke, There is no engine in 





steam and water 
’ the world, with on 
single exception of the elementary class, where even 71> 7: 
‘ “, as 
ras ni me 
used by Rankine, is = Q 4, let alone the abomination ! ~ . 
mo» as 
this correspondent uses it. Furthermore, the diffe 
Q the mre heat received, and ¢ that left in the steam and wat? 
at the end of the stroke, by no means represents the whole yd 
effective work done, and, therefore, does not = the numerat, _ 
The difference Q — 4, as ‘‘'T, W.” takes them, is precisely — righ : 
area A B CU H inan unjacketed steam engine, and if he will toa te 
Rankine upon the subject he will find that such is the fact — 
is the formula of efficiency of such an engine, which «7 wo 
may compare with his beautifully simple one of , 
ya ® 
EK, =H - 4, — £*(h, 
7) 
{Po >. 
oe ed ae 
all divided by the heat received, or H, - /,. 
In a jacketed engine in which the steam is not 
ciably liquefy 
11,155,000 hyp. log. 7! ~ 550 (4, ~ 7.) + (py —p,) He~de 
E, = *s aes 
“11,155,000 hyp. log. 7! - 550 (7,-7,) + H. hy 
T, ei 2 


H, H, are the total heats of evaporation of one pound of ste: 
from water at 32 deg. Fah., and at the temporateres and rete 
7) Py and T2 Pa» and p37. These latter are respectively the tem. 
peratures and pressures of admission of the steam just before the 
exhaust valve opens, of the back pressure, and of the temperature 
of the condenser or of the feed-water, as the case may be 
If the pressures only are given, the temperatures can be found by 
the tables and expressed as absolute ones. L, is the latent heat 
of evaporation of one cubic foot of the vaponr at 7. and hy, h5, and 
h,, are simply the amounts of heat required to raise 1 lb. of water 
from 32 deg. Fah. to 7), 72, and 74. All these things may he found 
directly from Rankine’s or other tables, 

The first formula is absolutely exact if Regnault’s experimental 
results are. The second one can only in extreme cases differ from 
the truth by about one part in 2000, and they have the merit that 
nothing more than ordinary arithmetic is uired to apply them 
The second formula might be made estan y exact also, but the 
result of a certain integral is complicated, so the game is not worth 
the candle. As an arithmetical example of both cases, I will take 
T, = 374, 7, = 835°2, p, = 26,270 lb. per square foot, or about 

q 168 lb, on the gauge. 
176°, 7, = 637°2, py = 987°6, or about 7 Ib. per square inch 
cia absolute. 
= 108, 7, = 565 2, p, = 576 = 4 Ib, per square inch absolute, 
By Rankine's rather scanty tables H, = 923,247 foot-pounds per 
pound of steam, H, = 876,715, h, = 267,013, 4, = 111,363 
4, = 55,612,and L, = 14,200 foot-pounds per cubic foot of vapour. 
E, for the unjacketed non-conducting cylinder engine = ‘22846, 
: E, for the jacketed engine = *20283, 
——- that if no initial condensation took place upon the piston 
faces, X&c., jacketing actually reduces the efficiency. This is 
a theoretical truth, and in practice it has been frequently stated 
by people who have had ample opportunity to prove their state- 
ments by observed facts, that the larger and better the engine, 
of the less use is the jacket. There is evidence that in some cases 
it is of none at all, as might be expected, but the ordinary style of 
jacketing is quite a different matter from my proposal to’ work the 
steam throughout at a very high temperature, using regenerators 
and heated tubular ends to the cylinders. In the formulw the 


hy) J To hyp. log. v 
Ve 


hyp. log. 7" 4.72 (H, - 4,) ! 
T T vy 
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allowed to appre. 
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numerators of the fractions represent U, the useful work, or the 
whole area ABC DG, The Q- 4 ‘“T. W.” talks about is in the 
steam engine represented by the area A B C H, and in the square 
engine becomes x//, but U the numerator is made up of A BCH 
and H C D G, showing how ridiculous is the idea that any engine 
with a positive working diagram at all can have an efficiency of 1//. 
1 doubt whether anyone ever heard of such an absurdity until 
“*T, W.” came upon the scene. 

In the case of E, A B C D G = 196,486 foot-pounds, and in that 
of E2 215,124 foot-pounds per pound of steam per stroke, a differ- 
ence of but 18,638 foot-pounds. ‘The denominators of the fractions 
give the total heat received per pound of fluid at any time while 
producing the working diagram A BC DG, 

In the case of E, this is 867,635 foot-pounds, in that of E, 
1,060,575 foot-pounds, per pound of fluid per stroke, or a differ- 
ence of 192,940 foot-pounds, to create an increase in useful work 
of but 18,638 foot-pounds, The jacket is responsible for this great 
increase in the expenditure of heat, and small wonder is it that, 
if initial condensation and subsequent re-evaporation could be 
annihilated, jacketing would be sheer waste. 


The portions H, - 4, - 7° (I, - Ay) - Sry hyp. log. 7" and 
1 2 


1,115,500 hyp. log. 7' — 55 
ABC UH, or the useful works performed if the steam were expelled 
from the cylinder, after entire or partial adiabatic expansion, at the 
constant pressure obtaining at the close of such expansion. 
These, then, are the formule to be used to find the velocity of 
steam issuing from a properly constructed nozzle when 7, and T, 
are known, Putting these in a convenient form for use, 


(tT, — T,) represent the areas 


V,;= F “BA-3 ne | : L tela. - ' 
— [ 64-38156 | H, he 7 (Hh hy) 


~ 114,444 7, com. leg. 7 |, re | 
T. 


or V.= a,/ 185,386,300 com. log. 7! — 35,409°4 (7, - 7.) (2) 
f ¢, 


V, is the velocity in feet per second after the steam has passed 
through a properly constructed non-conducting cone, while V2 refers 
toa onne, aated so that no appreciable portion of the steam Is 
liquefied during its passage through it. If superheated steam be 
used, yet another formula is required. The two now given aro the 
simplest known where exactness is required, and are in every way 
better than the one of Zeuner’s, as mentioned in the description of 
Laval’s steam turbine. 

As a collateral proof of the general formule for efficiency, 
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that the diagram is the square one that ‘T. W.” talks 
about. Then p) = Po Ti = To, h, =h., L, = Lg, and H, = H,. 
In both formule the portions, just referred to, of the numerators 
vohrw in accordance with the obvious fact that in a square dia- 
eran there isno A BC H, and the efficiencies become :- 

; H, -A 

(pi ~ Pz) ~ ‘ (Pi - Ps) 
eames) Wm. ER 
H, - Ay 
here *, is the volume of one und of steam at p, and 7,, 80 that 
ben numerator or effective work done is simply the area A BK G, as 
it is, of course, known to be, and the precy | of the square engine 
diagram with 1681b, per square inch upon the gauge and a back 
ressure of 4 1b, absolute is by the tables :— 
F (26,270 — 578) x 2478 _ wgraoe 
ne & = ‘07327, 
923,247 — 55,612 

and who but “'T. W.” ever thought of calling the efficiency ai/ of 
jor engine that indicated useful work at all? He asks how would 


Mr. Bower apply the formula ny ‘or any other heat formula to 

such acase, I have shown how one is applicable, but the thing 

T ~ fas he defines it I should prefer to leave him to amuse himself 
1 


T 
T 
since, according to ‘I’, W.,” the efficiency of an engine with a 
square diagram is 0, we have two monstrous absurdities agreeing 
well with one another—a most fitting and just result, 
I see “T, W.” quotes Professor Kennedy, who says that the 


with, but as applied to the present case, sinceT =¢, -— f. 0, and 


formu'a a 2 indicates the limiting value of the efficiency of 
an engine working between the temperatures T; and T,. So it 
may be if T, represents the highest and Tes the lowest absolute 
temperatures which obtain in the engine. If the fluid is steam, T, is 
that of the cold feed-water. The expression, ‘‘ the temperature at 
which the fluid parts with its heat,” is just as bad as that made 
use of by ‘I. W.” and others when they talk about the tempera- 
ture at which heat is supplied, meaning that at which heat is 
eceived. 

, Why does not ‘‘T, W.” try to grasp what Professor Kennedy 
probably intanded to say, for the context shows that he meant 
nearly correctiy, at all events. In the modern steam engine we 
may have, as in my example, 7, = 835-2, and Professor gan | 
has obviously taken for 7, the temperature of the hot well, which 
may be, say, 104 deg. Fah., or 565-2 absolute, so that the possible 
KE, if the engine were a perfect one, wader these conditions, or the 
limits the Professor calls it, is 5° za : 
airengine 7, would be that of the surroundings, or, say, 60 deg. Fah., 
or 521-2 deg. abs., and the true limit of efficiency is °377. If he had 
taken 7, or ¢, according to ‘IT. W.s” idea, or the temperature 
just before the exhaust valve opens, it would have been 637°2, 
and the limit of efficiency ‘237 only. Also in finding the limit of 
efliciency of the gas engine, if it worked as an elementary heat 
engine, 7: would be that of the surroundings, or, say, 565°2 deg., 
while 7,, 28 it obtains in an explosion engine, would be ata very 
moderate estimate six times this, making the efficiency about 
85 per cent.: and I repeat that the modern gas engine throws 70 
or 70 per cent. of its possibilities to waste, while the steam engine 
does no such thing, but makes very fair use indeed of the possi- 
bilities it is entrusted with. 

It only has, under modern conditions, about 22 per cent. to play 
with, because of the nature of the working fluid. The gas engine 
has 80 or 85 per cent., and *‘ T, W.,” ‘‘ Nib,” &c., are very much 
mistaken if they think that inventors will rest contented with 
the wretched adiabatic affair with a wet jacket to keep it 
warm. ‘*T, W.” once more displays his utter want of know- 
ledge about heat engines when he discusses the action of 
the fluid in an air engine while passing through the regener- 
ator. He says:—“‘Is it not as clear as anything can be 
that during the passage of the fluid through the regenerator 
—-that is to say, the exhaust period—it will expand adiabatically, 
parting with heat to the regenerator the whole time ’” Certainly 
not. The fluid is forced through the regenerator under constant 
pressure, and contracts under constant pressure as it is cooled, as 
anyone knows who has examined the action of Ericsson's air 
engine; but ‘‘T, W.” dees not apparently understand a diagram 
when it is put before him, and I am not going to waste more time 
in trying to teach him first principles. He talks about the bulk of 
air engines, but if he had examined Rankine, for instance, he would 
have seen how that may be immensely reduced ; and since we may 
use gas internally consumed to keep up the temperature of the 
expanding air, the difficulties as to heating surface are disposed of. 
This was the great difficulty with Stirling’s engine, but the mean 
— pressure was 37°5 1b. per square inch in the cold working 
cviinder, 

But the last paragraph of his letter is the masterpiece, and is 
pitiful in the extreme, He says; ‘‘In any heat engine working with 
a closed circuit—thbat is to say, never rejecting the fluid at all, but 
using it over and over again—there can be but two sources of loss, 
namely, radiation or conduction and work. If we assume that 
there is no radiation or conduction, then the whole heat supplied 
must be turned into work ; for if it were not, the apparatus would 
continually grow hotter and hotter, till it was destroyed.” 

Dear me! this is sad. How comes it, then, that in the Stirling air 
engine, which uses the same fluid over and over again, the whole 
heat is not turned into useful work or anything like it, and yet 
— is no evidence that it ever burnt itself up with internal com- 
vustion / 

Is not “'T, W.” aware of the fact that isothermal compression is 
an absolute necessity in elementary air engines, and that during 
that compression heat has to be abstracted by the refrigerator—an 
article that he seems to ignore—otherwise the compression could 
not be isothermal, any more than expansion can isothermal 
unless heat were continually supplied to and received by the ex- 
panding fluid’ That in the said elementary engine the heat 
abstracted by the refrigerator, together with a heat equivalent of 
the effective work done, precisely make up the amount of heat 
received if the regenerator be a perfect one! Has this gentleman 
ever studied heat engines at all’ I much doubt it. It might be 
well for him to look at the action of Stirling's air engine, and note 
how much heat went to its refrigerator—perhaps he will then take 
a more modest view of his capabilities anent the science of thermo- 
dynamics, and write more wisely than he has done hitherto. 

Your other two correspondents scarcely require any reply now, 
as the ground is practically covered. Sadi” had better read 
Maxwell himself and find out where he makes ¢ equal to the tem- 
perature when the exhaust is about to take place when calculating 
the efficiency of an engine, as does “‘T. W.”. When he has found 
this I shall he pleased to hear from him again. ‘Q. E. D.” will see 
from the foregoing in what sense Rankine used the word efficiency, 
und he never used it in any other way. All the heat supplied to a 
perfect reversible heat engine, Carnot’s cycle, is not converted into 
work, Here is another correspondent who forgets the refrigerator, 
but he will, I hope, see it all now. 

T1= Ts op T1- Ty - 
7 T, represents the ratio of the useful work to the 


, or 824, but in an 


heat received to perform such useful work only when the engine is 
an elementary one. In all other cases the useful work must be 
calculated, as also the heat received by the fluid while such useful 
work is being performed. Divide the former by the latter and 
you have the efficiency of the engine, or to express the true 
meaning scientifically, the efliciency of the fluid, whetber this be 
steam, gas, or air, 
_, 4 notice in this week's issue of THE ENGINEER a letter from 
. E. D.,” together with a sketch of what he calls a perfect 
engine, These are interesting, since they afford a rich example 


as to how easily people may and do go wrong over therme- | 
dynamical matters, 





E c aii ~ 

The above is his sketch with a necessary line or two added; T’; 
and A are two points upon the same isothermal T, A; A T. 
and T; T, are two adiabatics starting from the points T; and A. 
A point 'I', upon these adiabatics is, according to ‘Q. E. D.,” 
common, meaning that the curves touch or intersect at that point. 

Now since the same weight of fluid exists at all times in the 
engine, this being one of the closed cycle type, the volumes and 
pressures at the point T, are equal, if the diagram has any 
significance at all, and therefore the temperatures are equal also, 
The temperatures at T, and A are equal, since, by hypothesis, 
T, A is isothermal, And since the volume at A is obviously 
greater than that at T|, the ratio of expansion from A to T, is 
considerably less than that from 'l'; to T.. 

Now, by a well-known law, absolute temperatures along adia- 
batic curves are equal to the initial temperatures just before 
expansion divided by + ¥~1, 7 being the ratio of expansion; the 
initial temperatures at T, and A being equal, and since + is less 
when the fluid expands from A to T., than when the same fluid 
expands from T’, to T,, therefore the temperatures are not the 
same at T,. The volumes are, and therefore the pressures cannot be 
the same, and the curve A T,, under the conditions which obtain, 
is an absurdity. A BM is much more like that which it is known 
to be. When ‘‘Q. E. D.” understands this matter a little better 
he will see that when any straight line, such as DT. B in the 
diagram, is drawn vertically from any point D upon the line E P 
of zero pressure, cutting the indefinitely extended adiabatics 
ABM, T, F Nin B and T., then the pressure or temperature at 
B is to the corresponding one at T,, as is + ¥~ 1 to unity, * being 
the ratio of the preliminary isothermal expansion from T, to A. 
Band T, never can coincide, and simple geometry even is sufficient 
to prove it. 

If A B and T, I’, be supposed to be indefinitely produced so that 
they indefinitely nearly coincide with E P produced, then so also 
do the pressures and temperatures of the fluid become indefinitely 
near to zero. So, therefore, the indefinitely produced areas 
AMP and T, N PE both represent the work required to be per- 
formed upon externals by the same fluid, originally at the same 
temperature, to totally deprive itself of heat. These areas must 
therefore be equal to one another. Now subtract from each the 
common indefinitely produced area F N PC, and add to each of 
the equal remainders the area T, A F, and we have the fact that in 
an engine using a perfect fluid, whose lowest temperature is zero, 
the area of the effective working diagram, or T, A M N 1), is exactly 
equal to the heat received, or T; AC E,, but T; AMN'T, is much 
greater than your correspondents ‘1’; A ¥ 

Here the conditions obtain which I have always insisted upon, 
namely, that the areas under the adiabatic curves should mutually 
destroy one another's effect upon the working diagram, and 
AMP C is equal to T; N P E, so the engine is an elementary one, 
™|-T 


iv. 


whose efliciency is *, but 7, = 0, therefore E is unity. This 
1 

is merely an extreme case of Carnot’s cycle, the lower isothermal 

line being infinitely close to E P. 

In no case need ‘‘Q. E. D.” flatter himself that he can dispense 

with the lower isothermal in an elementary heat engine, neither, 
when Tz is not zero, can you dispense with a refrigerator or 
abstractor of the heat of compression. How ‘Q. E. D.” could 
ever have got himself to think that his area T, A T, F T, was equal 
to the hea: received, or T, A C E, is a mystery, and why does he 
not read a little before foisting upon us such a ridiculous curve 
as A T,?! 
I see Mr, Jas. D. Roots talks about my gaining experience if I em- 
bark upon a gas engine regenerator course. Possibly so, but I may be 
possessed of as much of that commodity as ke himself is at this pre- 
sent moment, and | would certainly put on one side such a thing as 
a gas engine with flames coming out of its mouth. As soon as people 
begin to try as earnestly to get as much of the possible out of the 
gas engine as they have done in the past with the steam engine, 
things that blow flames out of the cylinder will be relegated to 
their proper place, the scrap heap. Quick ignition and great range 
of expansion are desirable in the adiabatically expanding gas 
engine, Ir the type which will surely make its way, a different 
action altogether is imperative, but the flame-spouting engine is of 
the nature, only worse, of the isothermally expanding air engine 
without a regenerator, and 1 suspect that if Mr. Roots did not 
see any difference in the diagrams he would have noticed some- 
thing funny in the gas consumption per indicated horse-power per 
hour, and I trust this is not an ordinary freak of Mr. Roots’ 
engines. AytHoyy 8, Bower, 

St. Neots, Hunts, November 3rd, 





Sir,—If Mr. Mansel had not persisted in his reply to Mr. Bower 
in asserting that the equation E = a (T —¢)is true, when Carnot’s 


theory is rejected and the principle of the convertibility of heat 
and work is accepted, I should have passed over his last letter in 
reply to myself in silence. I feel, however, knowing that the 
majority of those interested in the question are past and present 
jin de siecle scientist students, who are exhorted to have faith and 
believe what they are told, that no stone ought to be left un- 
turned to drive home the conviction that Carnot’s theory is root, 
bole, and branch wrong, and that the Clausian hotch-potch of the 
two theories is simply an utter absurdity. Mr, Mansel, in his reply 
to my last letter, evaded —_- with my request to describe 
how he measured quantities of heat, if by the symbol Q he meant 
‘‘ quantity of heat,” by alleging, as an excuse, that I had said that 
I knew more about the subject than he himself did, As a matter 
of fact Mr. Mansel did not answer the question, because he could 
not do so without having to acknowledge that the equation E = 


de (T — ¢) is not true. 


I have not given him the slightest scinti!lation of a shadow of 
justification for the statement that I had said I knew more about 
the subject than he does. I have simply dissected statements made 
by my opponents—arguments they have given me no chance of dis- 
secting—and have eschewed to the utmost of my power personal 
remarks. The feeling that seems to possess Mr. Mansel, that I 
know more about thermodynamics than he does himself, must have 
been evolved from the depths of his own inner consciousness, 
Their letters, however, proclaim, wri ef orbi, the utter emptiness 
of the shunted wagons of my opponents. 


October 31st. WILLIAM DONALDSON, 





GAS ENGINES. 

Sir,—I now understand why Mr. Roots has gone in for oil 
engines. His experience with gas engines vomiting flame was 
obviously quite enough to drive him to oil. Oil engines, we know, 
never sputter unburned oil from their waste pipes, nor is fire ever 
seen about them. 

If, however, he had made a few inquiries, he would have learned 
that gas engines which vomit flame are only suitable for anti- 
quarian museums. As this discussion seems to be drifting away 
from Carnot’s Function to one on gas engine phenomena, I have 








ventured to alter the title of my letter, NIB, 
November 7th, 


THE COAL STRIKE. 

Sir,— Your correspondent, ‘‘ Witness No. 2,” gives some interest- 
ing details of the tactics of one of the contending parties in the 
coal strike ; they seem to be of a very ordinary type, and, from a 
strategic point of view, somewhat cleverly planned. The most 
noteworthy point about the letter, however, is the omission of any 
information respecting the movements of the other side ; in fact, 
one is tempted to ask, Where are the other side / 

Although strikes are almost as unwelcome as war, yet they cannot 
be regarded as an unmitigated evil; but if any good is to result 
from them, it is obviously essential that they fe fairly tought. 
One of the chief features of the present strike is, that the fighting 
has been all on one side. The large numbers of men on the side of 
the masters who did not want to strike have been beaten from the 
very beginning, and have never had a chance of proving their 
eB their employers—in fact, there has been no fair fight at 
all, Why is this? 

Now the first duty of a commander is to see that his men are 
well protected and that they do not run any unnecessary risks, and 
the question I want to ask is, what effort have the masters made 
either to lead, protect, or organise the vast army of friends they 
have at their back? Last week some very plucky fellows were 
gg to go down the Butterley Mines to get some coal to 

eep the engines going, and on their return to the surface they 
were escorted through the streets by the police at the risk of their 
lives, amid the jeers of their mates. Did the masters in this case 
do all in their power to assist and protect these men who were 
fighting their battle for them? I will not ask those who think they 
did to study the history of the great Homestead strike in America. 
The laws and discipline of English government come to the 
assistance of our masters in a way which renders such extreme 
measures unnecessary ; but let them take the case of the South 
London Gas Company, and they will get some idea of what can 
and ought to be done to protect willing workers, and they 
will also see what was not done at Butterley. How can men be 
expected to fight for leaders who do not stand by them in the 
battle’ ‘To be generous and kind-hearted in times of peace is 
praiseworthy, but may not something more be expected from our 
masters when trouble comes / 

If masters and owners of property are content to stand quietly 
by and see their property destroyed, without making any attempt 
at resistance, ‘for fear of after results,” it is high time the pro- 
perty changed hands. No: with all their faults the miners are 
men, and what is more, they are Englishmen, and the “after 
result” will be, they will respect and honour those who manfully 
pe them, and despise those who showed the white feather. 

ye hear a great deal about the good feeling which used to exist 
between men and masters, but are apt to forget that there are two 
sides to the question. Human nature is much the same as it ever 
was. If the masters have not the goodwill of a fair section of 
their men, they are necessarily at the mercy of the disaffected. 
Wages are not the only things men look at, even in these degene- 
rate days, though the union leaders would have us believe they 
are. On the other hand, if the masters wish to win the confidence 
of their supporters, let them show themselves worthy of it, and. we 
shall hear very little more of the great coal strike. 

November 6th. AN OUTSIDER. 





THE RECENT EARTHQUAKE. 


Str,—Will you allow me to ask the help of your readers in 
obtaining materials for a memoir on the recent earthquake felt in 
Wales and the West of England, on November 2nd? My object in 
this memoir is to trace as accurately as possible the boundary of 
the area over which the shock was felt, or the accompanying sound 
heard ; and to draw lines through all places at which the shock was 
of approximately the same intensity. It would be of great service 
to know simply the names of as many places as possible where the 
shock was felt, or the accompanying sound heard. Still more useful 
would it be to have answers tv any of the questions printed below, 
especially to those numbered 2, 3, 5, and 6. I shall be most glad 
and thankful to receive accounts from any places whatever ; and I 
may add that no exact account, however scanty the information 
given, can fail to possess some value or to help in throwing light on 
the nature and origin of the shock :— 

(1) Name of the place where the earthquake was observed. (2) 
Time at which it was felt, if possible to the nearest minute. (3) 
Nature of the shock: (a) Were two distinct shocks felt, separated 
by an interval of a few seconds? (4) If so, which was the stronger ’ 
c) What was the direction of each, and of the interval hetween 
them?’ (4) How many seconds did the shock last, not including 
the accompanying sound?’ (5) Was the shock strong enough (a) to 
make doors, windows, fireirons, crockery, &c., rattle ; (4) to cause 
the chair, Xc., on v hich the observer was resting to be perceptibly 
raised or moved ; (cj to make chandeliers, pictures, &c., swing, or 
tostop clocks? (6) (a) Was the shock accompanied by any unusual 
rumbling sound ; and if so, what did it resemble’ (}) Did the 
beginning of the sound precede, coincide with, or follow the 
beginning of the shock, and by how many seconds? (c) Did the 
end of the sound precede, coincide with, or follow the end of the 
shock, and by how many seconds? CHARLES Davison, 

373, Gillott-road, Birmingham, November 6th. 





ENGLISH AND AMERICAN LOCOMOTIVES. 

S1r,—The newspapers have been publishing particulars of a race 
which it is said has been arranged between a New York Central 
engine and the Queen Empress, which has been exhibited by the 
London and North-Western Railway at Chicago, 

In the event of such a race taking place and resulting in a victory 
of Schenectady over Crewe, the American press will doubtless at 
once conclude that their engines can run faster than the fastest 
that can be produced elsewhere, so it may be as well to say at once 
that English engineers will by no means admit any such inference. 
A Webb compound may have many advantages, but a speed 
requiring six revolutions to the second is not that at which they 
are best displayed. 

If it is to be merely a question of which engine can leave the 
other behind, it is a pity that a really representative ‘single 
driver English type locomotive ’—to use the American expression— 
cannot take part in the trial. When an American engine has 
actually shown that she can run away from one of the 7}ft. singles 
in use on the Midland, Great Northern, or Great Western railways 
in this country, then, indeed, we will frankly confess ourselves 
beaten; but until that day each side must be content to regard the 
question as still open. W. B, THOMPsON, 

Devonshire Club, 8. W., 

November 6th. 





OPENING THE CORINTH CANAL. 

Sir,—In your interesting description of the Corinth Canal works, 
you made a slight error in saying that H.M.S. Surprise, when 
taking the Empress Frederick to Italy, was the first British 
man-of-war to pass through. On Sunday, 6th August, H.M.S. 
Sandfly, on the occasion of the opening ceremony, was the only 
British ship that passed through, having on board a number of 
officers from the detached squadron then lying at Phabrum Bay. 
I was one of them, so I ought to know. 

W.S. CLAYTON GREENE, 

26, Linden-gardens, Bayswater, W., 

November 3rd. 








BuLLeTIN 93 of the Paris Chambre Syndicale of Iron- 
founders, Boilermakers, and Manufacturing Engineers contains the 
customs’ dues payable by French goods of those classes entering 
Russia, French products enjoying, under the recent convention, 
reductions of 10 to 25 per cent., while German goods are saddled 
with 50 per cent. over and above the maximum duty. 
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Nov. 10, 1893. 
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TO OORRESPONDENTS. 
Registered Telegraphic adden, “ENGINEER NEWSPAPER, 
LONDON.” 


*\* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ammyeany jor publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

A. 8. (Chelsea).— Your nut would probably form the subject of a good pate nt, 
but it would be subject to the patents for the tio others you mention, 


EMERY CLOTH MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Will any reader oblige me with the addresses of a few 
firms building emery cloth machinery, also to be used for sand paper. 
Brussels, November 6th. H.C. 





COKE AND WATER. 
(To the Editor of The Engineer.) 

Sir,—Could any of your readers give me information as to the water 
ibsorbing powers of furnace coke, say tons of water per 100 tons of coke, 
ilso whether, when the coke being withdrawn from the oven is cooled by 
\ jet of water, is it possible for the coke to absorb water to any great 
extent, say 7 or 8 tons per 100 tons of coke, and alsois it possible for the 
coke to again lose this water by evaporation were it to be transferred to 
ahotclimate? I find my present information is not reliable, insomuch 
that I cannot get two views the same on this subject 

November 7th. CrossED CROSSLET. 
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MEETINGS NEXT WEEK. 

Institution or Civi, Enarnrers.—At the opening meeting of the 
rey 1893-94, to be held on Tuesday, the 14th inst., the President, Mr. 

fred Giles, will deliver an inaugural address, after which he will pre- 
= the medals and premiums awarded to the authors of several papers 
dealt with during the previous session. 
P Soctery or Arts.—Wednesday, November 15th, at 8 p.m. Ordinary 
W. ne. Opening address of the 140th session by Sir Richard E. 

xh ster, Q.C., M.P., Chairman of the Council. 

Tae Junior ENGINEERING Sociery,—Friday, November 10th, at 8 p.m., 





at Westminster Palace Hotel. Inaugural meeting, thirteenth session. 
Address by Mr. John Wolfe Barry, M. Inst. C.E. 

CnemicaL Socrety.—Thursday, November 16th, at 8 p.m. Papers by 
Professor Percy Frankland, F.R.S8., and John MacGregor, M.A., on ‘The 
Normal Butyl, Heptyl, and Octy] Esters of Active Glyceric Acid,” and on 
vn jw aa pala Salts of Diacetyl-Glyceric Acid in their Relation to Optical 
Activity.” 

Royvat Mereoro.ocica, Society. — Wednesday, November 15th, at 
25, Great George-street, Westminster, at 8 p.m. Papers: ‘‘The Great 
Drought of 1898 and its Attendant Meteorological Phenomena,” by Fredk. 
J. Brodie, F.R. Met. Soc., and ‘“‘ Thunder and Hailstorms over England 
and South of Scotland, July 8th, 1893,” by William Marriott, F.R.M. Soc. 
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THE LOSS OF THE VICTORIA, 


Mr. W. H. Wuirte’s report on the loss of H.M.S. 
Victoria is one of the most important documents that has 
ever issued from the department of the Chief Constructor 
of the British Navy. Not only is the subject dealt with 
one which concerns England very nearly; not the subject 
alone, but the way in which it has been handled by Mr. 
White, impart to the document unusual weight and 
significance. The statements which it contains are in 
all cases statements of fact, elicited during the progress 


of the Malta inquiry by one specially competent to get | 


at the truth, and skilful in the preparation of questions 
going direct to the point. Every one who was capable of 
giving any information gave it, and the sifted facts thus 
accumulated were subsequently arranged and analysed, 
and the legitimate deductions drawn from them. The 
various sheets of diagrams which accompany the report 
are the result and embodiment of an enormous amount of 
jabour, undertaken by Mr. White and his staff. We have 
before us in them an accurate picture of the progress of 
events which resulted in the sinking of the Victoria; and 
it is, we think, impossible for any one to study these 
diagrams and read the evidence without seeing, not alone 
that the conclusions of the Director of Naval Construc- 
tion are sound, but that it was impossible for him to arrive 
at any others. If the water-tight doors of the Victoria 
had been closed, she would have been afloat to-day. 
They were not closed, and she foundered. 

Two important arguments have been advanced in this 
connection. It is asserted that, water-tight doors or not, 
the ship must have taken in water enough to cause her to 
overset. Such an argument can only be honestly main- 
tained by those who do not know all the facts, who are 
ignorant of the precise nature of the injury inflicted by 
the Camperdown, and who have not had details of the 
arrangement of the bulkheads supplied to them. The 
second argument is that if the Victoria had been fitted 
with an armoured belt right round her, the belt would 
have saved her. In a measure both these arguments 
are linked together, and we can consider them at the 
same time. The Victoria was struck nearly at right 
angles by the Camperdown. The spur of this ship 
went in far below the water-line, while the concave 
portion of the Camperdown’s stem came into contact 
with the edge of the 3in. armour deck of the Victoria. 
The action was precisely the same as that of two 
swords struck together edge to edge. The deck hacked 
into the stem and the stem hacked into the deck. 
Furthermore, it crumpled the deck up, and started 
and disorganised the internal structure of the Victoria, 
forward of the battery, over a considerable area. Mr. 
White has taken full account of this area, as will be 
seen from the diagrams which we give on another page. 
At the moment of collision the Victoria was crossing the 
bows of the Camperdown at a speed of some six knots. 
The Camperdown entangled in her, was slewed round, 
bending her stem and head work owing to the great 
resistance offered by the armour deck. Subsequently 
the Camperdown backed out, and the Victoria began 
to settle down by the head. If all the water-tight doors 
had been shut in bulkheads which remained intact, 
when the ship had sunk as far as she would go she 
would still have had a metacentric height as great as that 
of many Atlantic liners. The ship, to begin with, had 
indeed enormous stability, because of her great beam and 
comparatively shallow draught. The doors were not shut, 
however, and the water continued to enter. The fatal 
mistake of steaming ahead was committed. With her 
deck forward under water at an angle, the thrust of her 
screws simply served to force her down. If those on 
board had realised the true state of affairs and gone full 
speed astern, the foundering of the vessel would have 
been much delayed, for reasons which are sufficiently 
obvious, we think, to need no explanation. So much 
for events as they actually happened. Now let ts 
suppose that she had carried an armour belt all round, 
in which case she would not have had an armour deck. 
The belt would not, and indeed could not, have been 
carried more than 5ft. or 6ft. below the water, where it 
would have been entirely out of the reach of the spur of 
the Camperdown. That would have gone right through 
the side of the Victoria. The upper part of the stem of 
the Camperdown would then have struck the armour, and 
probably have shaken it up, and driven it in to some 
extent. The Victoria forging ahead, would then have 
ripped her own side up against the Camperdown’s spur just 
as one rips his coat against a nail in a fence. There is no 
conceivable way in which an armour belt could have modi- 
fied the results of the collision save for the worse. If, in- 
deed, men-of-war were built with straight cleaver stems like 
those of Atlantic liners, we could understand how armour 
belts might be of service ; but seeing that battleships have 
long spurs calculated to penetrate far below the lowest 
possible line of armour, it is clear that the plates might 
just as well be on shore as afloat for all the good they 
could do. No one, so far as we are aware, has yet 
proposed bolting armour plates all over the bottoms of 
men-of-war ; and failing this, the armour deck is the best 
safeguard that it is possible to devise against the ram ; 
and it possesses this further advantage, that whereas a 


ship may ram another without such a deck, and still be 
in a condition to ram again, she can do nothing of the 
kind if her bow encounters the edge of an armour deck. 
The Camperdown very nearly followed the Victoria to 
the bottom. 

It is contended that it is impossible to close water-tight 
doors, and fight a ship at the same time. Let us, for the 
sake of argument, admit that this is true and ask, What 
follows? If it be true of one ship, we assume that it 
must be true of all; and the foe would be no better off 
than we are. It is vain talk, however, to condemn the 
designers of ships because they put a certain measure of 
faith in bulkheads. Unless something is suggested to 
take the place of the water-tight doors, shall we give 
up the construction of battleships altogether because 
they may be rammed? But is it true that the 
work of a ship in action cannot be carried on 
while due precautions are taken to provide for the prompt 
closing of the doors? The Victoria was sunk because it 
required about three minutes to close her doors, this 
time being spent mainly in getting the men te their 
stations. Now, there should be no difficulty in stationing 
a man at each of the more important doors, and the 
moment the signal was given to close them, they could 
then be closed. An instructive case in point is supplied 
by the Victoria. A certain shoot communicated between 
an upper and a lower coal bunker. At the top of this 
shoot was a door. It was not closed. Water gained 
access to the upper bunker, and rushed in volume through 
the shoot to the lower bunker. This had a water-tight 
door opening into the starboard boiler-room. That room 
would have been flooded but for the fact’that the moment 
the order to close water-tight doors was given, the fire- 
man nearest to it hauled on the chain and closed the 
door. But however much this question may be dis- 
cussed, the fact remains that it is either water-tight doors 
or nothing. No one suggests anything better; and, with 
Mr. White’s report before us, we feel content, and believe 
that our ships are as safe from foundering as it is possible 
to make them. Any ship which is rammed incurs 
enormous risk. That is indisputable. But it remains 
to be proved, on the one hand, that an armour belt 
could in any way diminish that risk, and, on the other, 
that it is really impossible to use the water-tight doors in 
action. 


MR. JOHN INGLIS ON THINGS IN GENERAL. 


ELSEWHERE in this issue of THE ENGINEER will be 
found the presidential address of Mr. John Inglis, upon 
the opening of the thirty-seventh session of the Institu- 
tion of Engineers and Shipbuilders in Scotland. All who 
are acquainted with Mr. John Inglis—and who in the 
shipbuilding world is not—will be prepared for at least 
originality and humour in any communication he makes 
upon any subject whatever to which he may have given 
his uttention. Certainly in this instance such expecta- 
tions must have been fully realised. Finding reminiscent 
addresses already overdone, and having no liking for the 
terrible risks incurred in the prophetic, Mr. Inglis wisely 
determined upon telling his audience in his own way 
what is happening to-day under all their noses, and it is 
precisely because he tells his story in his own way that 
it is so interesting; and it is because he sees what is 
happening with the shrewd eyes of a common-sense man 
of business, whose views are distorted neither by passion, 
sentiment, nor faddism, that his commentary on things in 
general is so instructive. Disjointed may be his remarks, 
and discursive they certainly are, but tiresome he is not. 
He wanders from ‘ the colossal strike of brickmakers in 
Egypt ” right down through the pages of history to the 
settlement of the shipyard apprentice question which 
happened a few weeks ago. An address which extends 
from Moses to Mr. Knight, and notices most intervening 
labour leaders, can surely claim to be at least compre- 
hensive. But it does even more than that. It com- 
mences by clearing Dr. Lardner’s character from the 
stigma of being a false prophet, and goes on to show that 
swift ocean navigation, even when subsidised, is now un- 
profitable, and that the most highly subsidised companies 
are in the worst plight. It demonstrates that passenger 
shipowning is, in fact, becoming so poor a concern that 
shipbuilders are beginning to tremble thereat; and it 
more than hints that our first line of defence is very 
shaky, and may speedily have to depend upon the pro- 
tection afforded by its bags of coal or its heels. Even 
the American yacht contest comes under review in this 
address, and, indeed, everything else pertaining to 
shipping that is just now worth noticing. 

Perhaps, to the shipping world, the most valuable 
portion of Mr. Inglis’ remarks is that in which he 
analyses the profit and loss results of some of the largest 
steamship companies, and shows therefrom at what cost 
to the shareholders in these concerns their present work 
is being done. It seems that in these days passengers 
and mails are being transported, for the most part, at a 
financial loss to those who do the carrying; and Mr. 
Inglis shows that, if this sort of thing is to go on, it will 
have to be at the cost of the community and not of the 
individual. It is not, however, that the President of the 
Scottish Association is an advocate of shipping subsidies. 
On the contrary, he shows that we in this country—who 
enjoy the fewest favours of that kind—are really doing 
the largest share of the world’s ocean carrying business, 
and at less commercial loss than those blessed with more 
considerable State aid. Nevertheless few men will 
wittingly refuse help of the kind, if offered; and no one 
can pretend that the shareholders of the Cunard Company 
would be poorer in pocket this year if their mail subsidy 
had been £500,000 instead of £50,000. 

The point Mr. Inglis seeks to make is that the 
revenue derived from running a fast passenger steamer 
on most ocean routes does not pay a fair return on the 
capital expended, and, in some instances, no return at 
all. Hence, if itis to the interest of this country that 
the ocean mails shall be delivered so expeditiously, or 
that our prestige as “rulers of the waves” should be 
{maintained in this particular form, why the country 
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must pay for it, and not expect the poor shipowner to 
foot the entire bill. Surely all this is very reasonable. 
As Mr. Inglis says :—‘‘ Crossing the Atlantic in five days, 
and such like achievements, may be magnificent, but 
they are not business,” and he very rightly fears that the 
effect of all this will be to divert capital from shipping, 
whereby he and his brother shipbuilders will be great 
losers. It is all very well to ery “‘ Great is Diana of the 
Ephesians,” but if the silver images are made too costly 
for the pockets of the pious, why the silversmith will 
suffer. : 

Only consider for a moment the Atlantic passenger 
trade. Probably three Teutonics could be built with the 
money spent on the Campania and Lucania. And cui bono ’ 
Look at the passenger lists of three lines of Atlantic 
steamers. Are not the numbers carried by the Teutonic or 
New York almost equal to those carried on any trip in 
the Campania? What benefit, then, has the additional 
expenditure conferred? Is a matter of a few hours’ 
shorter passage sufficient warrant for it? Surely not if 
the number of berths taken does not justify the outlay. 
Who, then, is to pay for the luxury of a Saturday 
morning or a Friday night letter delivery from New 
York? One would think that the parties who get the 
benefit should pay for it, and if that is the case, then it 
seems we have here an argument for subsidy in propor- 
tion to speed. Of this we may be quite sure, that neither 
the Cunard nor any other ocean line will go on “ reduc- 
ing the record,” unless when so doing they secure a pecu- 
niary profit to themselves. In view of present financial 
results, it is, as Mr. Inglis says, ‘‘ certainly premature for 
ambitious naval architects to discuss vessels of vastly 
greater dimensions, powers, and speed than those as yet 
hardly out of the experimental stage, to be built of new 
and strange materials, necessitating harbour works on a 
colossal scale and of prodigious cost.’ No doubt there are 
those who will describe all this as cynical and pessimistic ; 
but the question is, Is it true? To some it may seem 
unworthy of a fin du siécle shipbuilder and engineer to 
say a word calculated to arrest the march of progress. 
But such people should remember that all roads do not 
lead to heaven, so that going forward in one direction at 
least is dangerous. Perhaps the best way will be for 
those who so earnestly desire the race to proceed, to sub- 
scribe towards the cost of it. If anybody wants the fun, 
let him pay for it, but do not blame the shipowner who 
works for a living if he declines to ruin himself for your 
amusement. 

This presidential addressis suggestive of much more than 
we have at present space to notice. In fact, it is replete 
with texts, and affords material formany discourses. Onthe 
labour question it is particularly interesting, and as bold 
as original. Only conceive of the courage required in 
this year of grace 1893 to say, ‘‘A rich minority has 
always existed in civilised communities, and no revolution 
has ever yet been able to obliterate it, neither can it be 
made permanently to disappear in a free country, liberty 
being in the nature of things for ever inconsistent with 
equality and fraternity. All attempts, on a large scale, 
to enrich the poor at the expense of the wealthy must 
fail, for the simple reason that the rich are not rich 
enough to supply the means; and the modern idea of 
bettering the producer by diminishing production is of all 
notions the most foolish.” And yet it is alleged that Mr. 
Inglis sometimes reads the newspapers, and therefore 
ought to know what should be said on such a subject. 


THE ADMIRALTY MINUTE ON THE VICTORIA COURT- 
MARTIAL. 

Last week we published the Minute which the 
Admiralty have issued on the result of the Court-martial 
held at Malta under the presidency of Admiral Sir 
Michael Culme-Seymour, to inquire into all the circum- 
stances attending the loss of H.M.S. Victoria. This in- 
vestigation began on July 17th, and concluded on the 
27th. The verdict was as follows:—‘ The Court finds 
that the loss of H.M.S. Victoria off Tripoli, on the coast 
of Syria, was caused bya collision with her Majesty’s 
ship Camperdown, and it is with the deepest sorrow and 
regret that the Court further finds that this collision was 
due to an order given by the then Commander-in-Chief, the 
late Vice-admiral Sir George Tryon, to the two divisions 
in which the fleet was formed to turn sixteen points 
inwards, the leaders first and the others in succession, 
the columns at that time being only six cables apart. 

“‘ Secondly, the Court finds that after the collision had 
occurred everything that was possible was done on board 
her Majesty's ship Victoria, and the squadron generally, 
both to save life and to save the Victoria, and the Court 
is of opinion that the order given by the late Vice-Admiral 
Sir George Tryon to annul sending boats, but to hold 
them in readiness, was, under the circumstances, a wise 
one. 
“Thirdly, the Court finds that no blame is attributable 
to Captain the Hon. Maurice Bourke, or to any other 
of the surviving officers and ship’s company of her 
Majesty’s ship Victoria, for the loss of that ship; and it 
therefore acquits them accordingly. The Court desires 
to record its opinion that the discipline and order main- 
tained on board the Victoria to the last by everyone was 
in the highest degree creditable to all concerned. 

‘Fourthly, the Court strongly feels that, although it is 
much to be regretted that Rear-Admiral Albert Hastings 
Markham did not carry out his first intention to sema- 
phore to the Commander-in-Chief his doubt as to the 
signal, it would be fatal to the best interests of the 
Service to say he was to blame for carrying out the 
directions of his Commander-in-Chief present in person. 

‘Fifthly, the Court has placed in the Minutes all the 
evidence obtainable with regard to the closing or other- 
wise of the water-tight doors of her Majesty's ship 
Victoria, but it does not feel itself called upon, nor does 
it consider itself competent, to express an opinion as to 
the causes of the capsizing of the Victoria.” 

In the first place, the public will wonder why over three 
months has been allowed to elapse before the Admiralty are 


cumstances connected with this terrible incident. What- 
ever delay was necessary to examine the conditions 
which led to the capsizing and sinking of the Victoria 
after collision, the evidence was ample to judge immedi- 
ately of the conduct of the officers concerned up to that 
moment; and by the light of what was stated at the 
Court-martial, it cannot be asserted that the remarks of 
the Admiralty are too severe. Their Lordships concur 
generally in the finding of the Court, and in its regret that 
Rear-Admiral Markham did not carry out his first inten- 
tion of semaphoring to the Commander-in-Chief his doubt 
as to the signal. They point out at the same time that 
there was no justification for assuming the Commander- 
in-Chief intended to circle round him instead of turning 
short round. They consider this misconception led to 
certain precautions not being promptly taken to reduce 
the risk of collision, such as reversing the starboard screw 
and closing water-tight doors, until the two ships had 
turned eight points towards each other. But the Rear- 
Admiral is not alone to blame, though he accepted the 
responsibility for what was done—or left undone—on that 
occasion. Captain Johnstone, of the Camperdown, cannot 
by their Lordships be relieved of the distinct responsibility 
which devolved on him as captain of the ship. He also 
mistrusted the signal, but did not manifest the prompti- 
tude and decision which the occasion demanded for the 
security of the ship under his command, and to diminish 
the risk of the collision. To form an opinion as to 
whether this severe censure is justified, it is desirable to 
recall the circumstances, and consider some of the evi- 
dence at the Court-martial on which this Minute of the 
Admiralty is based. 

On the afternoon of June 22nd, when the collision 
occurred, the squadron was proceeding in two lines, six 
cables apart. A signal was made to reverse the course 
sixteen points, or 180 deg., the lines turning inwards 
towards each other. In the first place, the evolution 
thus ordered is not one of the prescribed movements 
provided in the signal book. Under any circumstances 
it was unusual, but with only 1200 yards between the 
lines such a movement could only be carried out with- 
out a collision by using methods for turning not adopted 
in ordinary evolutions. Captain Bourke reminded the 
Commander-in-Chief before the signal was made that the 
Victoria’s turning circle was 800 yards, while Admiral 
Markham said that of the Camperdown at nine knots 
was about 660 yards, with extreme helm. As in ordinary 
evolutions they only used 28 deg. of helm, the diameter 
of the circle each ship would make may be practically 
taken, at eight or nine knots speed, as 800 yards. This 
circle can be reduced by a reduction of speed, by 
stopping one screw or reversing it. Some ships turn 
in a much smaller circle than others. Captain Moore 
stated that the Dreadnought at nine knots would turn 
in 430 yards, and this could be reduced with the 
greatest ease by reversing or altering the speed of 
the screws. It seems evident, therefore, that without 
some such action the ships had not room to turn, 
but that by manipulation of the machinery the Victoria 
and Camperdown could have turned towards each other 
without coming in contact. What occurred on board the 
latter ship? Up to the moment the signal was hauled 
down, both the Rear-Admiral and his flag captain came to 
the conclusion no special precautions would be necessary ; 
but when it was seen that the Victoria was turning 
towards them under extreme helm, the time came to turn 
as short round as possible. But not only were both pro- 
pellers left undisturbed ; the rudder even was not put over 
to the full extent. In fact, the Camperdown was, if any 
thing, making a larger circle than usual. Captain Moore, 
of the Dreadnought, remarked to his navigating officer 
that the Conmectone appeared to be making a bad turn. 
Explaining this in his evidence he said, ‘‘ I was watching 
the leaders, and it appeared to me that the Victoria was 
turning quicker than the Camperdown, and that the 
latter’s circle was larger than I should expect in the 
circumstances.” The Victoria had her helm hard over, 
while the other had not; and the screws of the Camper- 
down were not manipulated until it was too late to avoid 
a collision. Had she reversed her starboard screw when 
the turn commenced, she would probably have turned 
clear. The reason given by Captain Johnstone for not 
doing this was that he considered such action would have 
thrown the second division into confusion, and the ships 
would have closed so close to one another that the risk of 
further collision would have been incurred. But con- 
fusion would not have mattered if the greater risk 
had been avoided. All the in-line were watching the action 
of the leader, and were in readiness for any departure 
from ordinary procedure. The admiral was responsible 
for his division; the captain had to see his individual 
ship was not endangered. But here the admiral appears 
to have taken charge of the ship, a duty not appertain- 
ing to his office. Captain Bourke in his defence said it 
was a common saying of Sir George Tryon that an 
admiral’s eyes should be aft and the captain’s eyes 
forward. By this he meant that the admiral should be 
looking after the ships astern, while the captain executed 
the evolution of his own vessel. This the Admiralty 
enforce in their Minute, and consider Captain Johnstone 
must take some blame for the handling of the Camper- 
down on this occasion. A great deal has been said of 
the danger of admitting that any order may be ques- 
tioned, however impracticable it may appear to be. But 
some common sense must be exercised. In fact, Sir 
George Tryon had himself laid down that under such 
circumstances the carrying out of an order must be 
accompanied by precautions to preserve the safety of 
the ship. A short time previous to the accident he 
had issued a memorandum to the squadron, which 
contained the following paragraph :—‘* When the literal 
obedience to any order, however given, would entail 
a collision with a friend, or endanger a ship by 
running on shore, or in any other way, paramount 
orders direct that the danger is to be avoided, 
while the object of the order should be attained 
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foresaw an occasion when these instructions would } 
needed. Could the explanation of his inexplicable gj al 
be that he desired to test the resources of his subordinate 
in avoiding danger when obeying an order he knew a 
would not disregard? It is well known he wished rf 
carry out the same evolution on a former occasion 
though not in that squadron. After what passed between 
his flag-captain and himself, it can hardly be supposed 
he was unaware of the risk incurred. Full of resource 
and self-confidence, he may have counted too much on an 
equal possession of these qualities in others. Curiously 
enough some of the captains in the squadron could gee 
no bearing in the paragraph we have quoted on the move. 
ments of that day. Captain Johnstone, when questioned 
on the subject, said he did not consider it had any beay. 
ing ona case such as the one in question. He indeeg 
thought there was extreme danger in any one presuming 
to act contrary to the literal directions given; but it does 
not appear to have struck him that turning short round 
woul ae been no disobedience of the signal. Both he 
and Admiral Markham were hampered by that fatal mis. 
conception that the Victoria would circle round the 
Camperdown. 

We next come to the precautions taken to diminish 
the effect of a collision in the event of its taking place, 
In view of the serious result which would accrue from 
extensive injuries below the water-line, caused py 
a torpedo explosion, collision, or running on a rock, 
ships of war are minutely subdivided below, and for con. 
venience these compartments are provided with water tight 
doors, which should be closed before going into action, or 
on the appearance of danger in peace time. The evolu. 
tion which the Victoria and Camperdown attempted was 
seen by all—except he who ordered it—to be fraught with 
extreme danger, and an occasion when one would imagine 
the first direction given would be, “ Close the water-tight 
doors.” But in neither ship was this carried out until it 
was impossible to be efficiently executed. As fleet 
evolutions are a portion of the operations of a fleet 
action, it seems to us natural that they should be carried 
out with some, if not all, of the compartments closed. 
But it apparently is not the custom, and in this case we 
find the special provision for such injuries was of no 
avail. 

In the Camperdown the order to close the doors was 
apparently only given when the two ships were end on to 
each other. The Commander stated in his evidence that 
from information he had since gathered, very few of the 
doors were closed at the time of the collision. The result 
was that—as Admiral Markham stated in his evidence— 
the Camperdown, after the collision, was making a great 
deal of water; sufficient to cause him anxiety for the 
safety of the ship. This influx of water was hardly due 
‘to the injuries to the stem, which were not extensive, 
but to the doors being open. Had the order been given 
to close them when the turn began, there was ample time 
before the collision to have made all tight. But this 
important action was taken in such a leisurely fashion, 
that when the crisis came the precious opportunity had 
gone, with the result that the Camperdown was in con. 
siderable danger for some hours. Under all the circum. 
stances we cannot consider that the censure of the 
Admiralty is undeserved, for the country expects a high 
standard in those entrusted with the command of its 
warships. 
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THE CUNARDERS AND RECORD-BREAKING. 


Sixcr the two magnificent Cunarders have been established 
on the Atlantic service—one doing the outward passage 
simultaneously with the other's doing the homeward run 
they have kept up a perpetual game of “ going one better,” or 
of breaking each other’s records. No sooner is intelligence 
received of a record-breaking voyage on the part of one 
vessel, than fast on the heels of that comes the news of a 
still more brilliant achievement by her sister ship. The 
latest doings of these vessels mark a substantial advance on 
their own previous performances, and go far towards bearing 
out the fact, which we have all along recognised, that the 
policy of the builders and owners in managing the early 
voyages is one of prudent restraint rather than of undue 
forcing and dash. The wisdom of this, indeed, is borne out 
by the experience derived from many of the earlier crack 
vessels still running, whose later performances exhibit even 
better results than those of the early part of their career, 
when they were the cynosure of all eyes on both sides of the 
Atlantic. The Campania’s latest passage—from New York 
to Queenstown—was accomplished in 5 days 12 hours 
minutes, the distance run being 2812 knots, and the 
average speed 21:28 knots. This is the quickest eastern 
assage ever made, and beats the Campania’s own previous 
record by 1 hour 23 minutes. The Lucania’s latest passage 
—from Queenstown to New York—has been accomplished in 
5 days 12 hours 47 minutes, the distance run being 2780 knots 
and the average speed 20°93 knots. This is 36 minutes 
faster than the record established by the Campania’s 
last outward trip, and stands as a challenge to that 
vessel, which will leave this side for the New World to- 
morrow. These results practically realise what not so 
very long ago was regarded mainly as a dream, viz., a ship 
that would be able to cross the Atlantic in five and a-half 
days. The record now established in the matter of the 
round trip is also noteworthy. The Campania’s latest double 
run has been accomplished in 11 days 14 hours. Thirty or 
forty years ago such a period would have been considered 
very good for a single run either way. Forty years, however, 
in the history of the Atlantic service is as a century of ordi- 
nary time, and it is from comparison with more modern 
doings that the truest idea of recent advances may be 
gathered. Within the last decade the western record has 
been reduced from 6 days 9 hours 45 minutes, to 5 days 
12 hours 47 minutes, a saving of 21 hours. The Cunard 
steamer Etruria in 1885 held the outward record at 6 days 
5 hours 30 minutes, and now, eight years after, the same 
company’s Lucania holds the record for the same passage at 
5 days 12 hours 47 minutes, or a saving of 163 hours. Com- 
pared with their immediate contemporaries, the present twin- 
screw fleet of Atlantic steamships, the Lucania and Cam- 
pania, have not as yet declared themselves startlingly far in 
advance. Speaking generally, the new Cunarders hold the 
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d4ward and 14 hours on the westward passage. If it 
~ <y" some bar are ng that every increment to the 
ye 3 of these modern high-speed steamships is secured 
, o ‘rconditions which mean a diminished margin of profit 
un the owners, and that the particular source of revenue 
a now holds the balance between profit and loss is that 
i rived from carrying the mails, then the advance in speed 
poate by the Cunarders would almost seem to be neatly 
adjusted to secure for them no more than simply the prefer- 


ence as mail carriers, and the consequent emoluments. 


MINING IN ILLINOIS, 


Av the present juncture in the coal trade some of the facts 
that are given by the Bureau of Labour Statistics for Illinois 
have more than usual importance. These statistics are more 
elaborate than those given in the reports of our mining 
inspectors, for they deal not only with the number of the 
men and the tonnage of the coal that is produced, but with 
the kinds of coal and the values of the different kinds, whilst 
they also indicate the prices that are paid for various kinds 
of work in and about the mines. For Instance, the summary 
that is presented by the Bureau shows that in the last year 
there were 2996 acres of coal wrought out, that the average 
value of “lump coal”’ at the mines was a fraction over 4s. per 
ton, whilst other grades of coal were estimated at little more 
than a third of that sum, Again, the number of the men 
killed—figures that are similar to those in our official reports 
_-are supplemented by statements of the number of women 
and children left widowed and fatherless, and by the 
numbers of the men injured. In the American State we have 
named it appears that the tendency is to produce more coal 
from fewer collieries—in other words, to produce more from 
the large collieries, and to close some of the smaller, where 
the production would seem to be more costly. The cost of 
mining by hand showed a slight increase—it was a little over 
9s, 10d. per ton, but the change is one that is affected by 
the operation of what in America is called the “ gross 
weight " law. As to the kinds of mines in Ilinois, we have 
in the official records an instructive little table, which shows 
that out of 839 mines in the State named, there were 39 that 
were producing over 100,000 tons in the year, 69 that pro- 
duced betweeen 50,000 and 100,000 tons, and 154 that 

yoduced between 10,000 and 50,000 tons. Thus the character 
of the coalfield is shown by the fact that the remainder— 
more than half of the total—yielded less than 10,000 tons in 
the year. The total number of the mines in the State has 
been very considerably increased in recent years ; it was 639 
in the year 1883, and 200 additional mines have been opened 
out since then. Out of that 200 there were 14 that were over 
100,000 tons each, and 30 others that were of the second 
class, so that a much larger proportion of the yield of the 
mines in the State is from those that are of the first or second 
class in regard to the output; and not only is there the 
increase in the total, but further tables show that it is these 
larger mines that yield an increasing percentage of the 
“Jump coal” that there, as here, is the most desiderated. 
These facts, and others that are given in the record we have 
named, need to be taken into account, because it is probable 
that in the near future we shall find an increasing com- 
petition in the coal trade, and in that international com- 
petition, especially for the supply of the coaling stations, it is 
quite likely that we may have to reckon with an enlarging 
competition from some of the regions in the United States 
which are enlarging their coal output more rapidly than their 
coal consumption. 








TRIALS OF H.M.S. HEBE. 





Tue official and other machinery trials of the new first- 
class torpedo gunboat Hebe, built and engined at Sheerness 
Dockyard, which have been taking place at intervals during 
the past three weeks off the Nore, were finally completed at 
the latter end of last week. During the course of the trials, 
Mr. H. J. Bakewell and Mr. C. Rudd represented the 
Admiralty. The machinery was in charge of Mr. W. W. 
Chilcott, R.N., chief-engineer of the Dockyard, and his 
assistant, Mr. A. R. Pattison; Captain Douglas, of the Steam 
Reserve, being in command. 

A preliminary run was made with the vessel on October 13th, 
when progressive powers were worked up with the engines to 
& maximum of about 2700- indicated horse power. On 
October 17th an official trial, corresponding to the natural 
draught trial of eight hours’ duration—required of private 
contractors—was undergone with the following mean results: 
A steam pressure of 144]b. per square inch was maintained, 
with ‘77in. air pressure, red with a vacuum of 284in.; the 
revolutions of the engines per minute were 221-3 for the star- 
board, and 221-9 for the port, the power developed by them 
respectively being 1351°4 and 1351-1, or a total indicated 
power of 2702-5 horses; the resultant speed of the ship, which 
was drawing at the time 7ft. 10in. forward, and 11ft. 64in. 
aft, being 17°8 knots an hour. 

The trial, corresponding to a contractor’s forced draught 
trial of three hours’ duration at full power, took place on 
October 24th, the mean results obtained at which were :— 
That with 2-04in. of air pressure, steam was maintained at 
148'8 Ib. pressure per square inch, the vacuum at 28in.; the 
mean revolutions of the engines per minute reached 246:3, 
and the indicated horse-power realised was 1782 in the star- 
board, and 1784 in the port engines, or a total of 3566, giving 
the ship a speed of 19 knots an hour. 

The foregoing trials were considered very satisfactory when 
taken in connection with the fact that the Hebe is the first 
gunboat of her class in which the Admiralty ferrule was 
fitted in her boiler tubes before her official trials took place; 
and on this account a further trial—on the completion of the 
above detailed ones—was ordered by the Admiralty to be 
made under forced draught alone, to see what power could 
be obtained in this class of vessel with her boilers fitted with 
ferrules. 

With the air pressure—2-04in.—maintained in the last- 
mentioned trial, although the sectional area through the 
tubes was curtailed by the ferrules, the results attained 
appeared to show that within certain limits of draught, &c., 
the ferrule did not make any appreciable difference. A 
further trial was, therefore, pe out on November Ist to 
test the effect of the ferrules at a higher pressure of air in 
the stokeholds. The following were the results obtained : 
With 3-7in. of air pressure, the steam pressure did not rise 
above a mean of 142 lb. per square inch, but the quantity 
generated enabled the engines to maintain a mean speed of 
251'15 revolutions per minute, and to develope a total indi- 
cated horse-power of 3936-2, being 436-2 in excess of that 


The Hebe is the third torpedo gunboat built and engined 
in Sheerness Dockyard aber the Naval Defence Act, the 
sister ships being the Gossamer and Gleaner. Her general 
dimensions are :—ILength, 230ft.; beam, 27ft.; and loaded 
displacement, 810 tons; and like the other vessels of her class, is 
flush-decked, with a raised forecastle extending aft to about 
a-third of her length. She is fitted with twin-screw engines 
of the three-cylinder triple-expansion type, having cylinders 
22in., 34in., and 5lin. diameter respectively, and 2lin. piston 
stroke. Her high-pressure cylinders are fitted with piston 
valves, and the intermediate and low-pressure with ordinary 
double-ported flat slide valves, all actuated by ordinary 
excentrics and twin-bar link motions, the reversing gear 
being of the all-round type. 

Steam is supplied by four boilers of the ordinary locomo- 
tive type now fitted in gunboats. They are designed for 
a working pressure of 155 |b. per square inch, and have 5519 
square feet of tube surface, and 163-3 square feet of grate 
surface, the total heating surface being 6164 square feet. 
They are ogee in two boiler-rooms forward of the engines, 
enclosed by water-tight bulkheads, the engine and _ boiler- 
rooms being protected for their whole length by coal bunkers, 
whose bottoms are below the water-line, and their sides 
carried up to the upper deck. 

The armament of the Hebe comprises two 4-7in. and four 
3-pounder quick-firing guns, one fixed 18in. torpedo tube in 
the bow, and a pair of revolving ones of the same size 
on each broadside. She is rigged with two pole masts, 
and has two funnels. Throughout the whole of her 
steam trials no trouble has been experienced with the 
engines through heating of bearings, or otherwise, and the 
vibration of both ship and engines was noticeably less than 
in some other vessels of her class. The engines and boilers 
of the Hebe are a very fair specimen of gunboat machinery, 
and reflect great credit upon the engineering department of 
the Dockyard for their good finish and workmanship. 








LARGE WORTHINGTON SEWAGE PUMPING 
ENGINES, ROTTERDAM, BOMBAY, AND ABBEY 
MILLS SEWAGE PUMPING STATIONS. 


In our last impression we commenced the publication of 
engravings illustrative of the new West Pumping Station, 
and the pumping engines of the Rotterdam Sewage Works. 
We now publish engravings of the triple expansion Worthing- 
ton pumping engines as designed and built by Messrs. James 
Simpson and Co., by whom the two sets have been erected 
at Rotterdam under the direction of Mr. H. A. Van 
Ysselstein, the engineer of the sewage works. Each set is 
capable of lifting 15 millions of gallons per 24 hours. Two 
pumping engines of smaller size have been erected at the 
Blommersdyk new pumping station, each capable of lifting 
34 millions of gallons per 24 hours. Engines of the same 
design as those used at the West Station, Rotterdam, have 
been also erected at Bombay, and four engines as illustrated 
on page 448 have been erected at the Abbey Mills Pumping 
Station, the set of four being capable of lifting 60 millions 
of gallons in 24 hours. The diagrams given on page 445 are 
from, and show the distribution of the steam in the triple 
expansion engines at West Station, Rotterdam. The trans- 
verse section of the pump cylinder and casing with suction 
and discharge valves given above the diagrams on page 445, 
is alsoa section of the Rotterdam pumps. With the further 
engravings which we have yet to publish we shall give a full 
description of the works, 








QUEEN’S FERRY BRIDGE, 


In our advertisement columns of the 6th ultimo will be 
found a brief description of the competition invited by the 
Flintshire County Council for a selected design for the 
Queen's Ferry Bridge. The fortunate competitor is to receive 
£100 premium for his designs, plans, and sections, which are 
to become the property of the Council. To this stipulation 
is attached the usual rider, that in the event of the engineer 
of the selected design being employed to superintend the 
work, the premium will be deducted from his commission. 
Upon the receipt of one guinea the clerk of the County 
Council supplied to the payers a copy of the ‘Con- 
ditions of Competition and Instructions to Competitors.” 
We have not the slightest intention, as we proceed 
further with our subject, to divulge any information 
which we consider to be the private property of the Council, 
and for which they charged the fee of one guinea, which, it may 
be remarked, will be returned on the payer sending in a bond 
Jide design forcompetition. It is difficult to please everybody, 
but from the numerous applications made to the Clerk of the 
Flintshire County Council, it was clearly the opinion of the 
intending competitors, presumably professional men, that the 
information supplied was not sufficient to enable them 
to furnish plans, designs, and estimates with that amount of 
accuracy which was required by the terms of the competi- 
tion, and which, moreover, characterises the work of all 
competent and duly qualified engineers. Nor was the charge 
of a guinea, or a quarter of it, justifiable. 

With praiseworthy promptitude, after a necessarily fair 
and reasonable interval of time, the Council forwarded to 
the applicants a plan of the site, and a section across the 
river Dee along the line of the intended structure upon a 
sufficiently large scale, together with categorical replies to 
the several questions embodying the gist of the further 
particulars required. We might point out here, without 
violating our opening statement, that the condition demand- 
ing ‘‘an alternative plan and estimate,” is of a somewhat 
onerous nature, and likely to press rather heavily upon the 
competitors. The reason of it is not quite apparent, as there 
is little or nothing to be gained by it. If we consider the 
centre span, which is only a quarter of the total length of 
the bridge, and 16ft. in width, the alternative plan will 
increase this width by only 4ft., while at the same time it 
will reduce the width of the side spans, or three-quarters of 
the total length of the bridge, in round numbers 500ft., by 
5ft. Could not the authorities have made up their mind 
what fixed width they needed for their bridge, as they have 
done with the dimensions of the spans and other details, in 
a manner which leaves no room for doubt ? 

So far as the loads to be provided for are concerned, the 
maximum rolling load is determined as evidently that of one 
steam roller or crusher for the centre movable span, and two 
for the fixed or side spans upon one and the same wheel base 
of 11ft. 3in. Movable machinery of this heavy description 
must be rather plentiful in Flintshire and the neighbouring 





stipulated in the specified contract. 


pairs. In the “Conditions,” the width of the trailing 
wheels from out-to-out is put at S8ft. 3im., and it wi 
consequently demand some “small” steering on the part 
of the man at the wheel, to get one past anotheron a 
roadway of a maximum width of only 18ft. So for the 
centre span, if its minimum width be adopted. A 
clearance of 4}in. between edge of wheel and curbstone 
does not aliow of much “ play’ in anysense. The allowance 
of half a hundredweight per square foot for the wind pressure 
appears very high, considering the locality and the compara- 
tively small dimensions of the whole structure. There is no 
doubt that the movable spans or half spans of a bridge are 
more liable to be affected by the action of the wind than 
fixed spans, but it is not necessary, in estimating the force 
of the wind, to regard a bridge which is almost a fleur d’cau, 
as placed in the same situation and under similar conditions 
to“ Le Pont Fort,” as our witty neighbours term our great 
engineering masterpiece. Deducting from the total cost fixed 
by the conditions, the ten per cent. also stipulated, and the 
cost for the piping, if hydraulic power be used for operating 
the movable span, there will not be too much left for the 
construction of the bridge itself. We have already alluded 
to the delay in supplying all the information requested by the 
competitors. Under the circumstances it was, perhaps, 
unavoidable, but still it was a delay, as engineers could not 
commence their designs and plans until they were in full 
possession of all the necessary details and stipulations. A 
correspondent suggests that it is due to, and would be much 
appreciated by the competitors, that in view of the delays 
referred to, the County Council should extend the time for 
submitting the designs for the bridge. 








SewaceE PurIFIcATION IN AUsTRALIA.—The following, taken 
from the Sudney Morning News of September 21st, may interest 
engineers as representing the advance in sanitation now being 
made in the sister country. A large and handsome hospital has 
been recently erected close to the Parramatta River, and as no 
sewage is allowed to be discharged into the river, there was a 
difficult task to solve. The Sydney Morning Neis, however, states 
as follows:—‘ The difficulty has been met by the adoption of the 
system of the International Sewage Purification Company, the 
principle of which is the mixing of ferozone with the crude sewage, 
which facilitates the settlement of the solids, and partially disin- 
fects them, so that on being run into the sludge pit from the 
settling tanks they can be removed and used on the soil without 
offence. The effluent is then filtered through a bed of sand and 
polarite,and passes away into the river quite odourless,” The plans 
received the approval of Sir Alfred Roberts, K.C.M.G., and the 
Hon. C, R. MacKellar, M.L.C. 


Socrrty or ARtTs.—The new session of the Society of Arts will 
commence on Wednesday, 15th inst., when the opening address 
will be delivered by Sir Richard E. Webster, Q.C., M.P., chair- 
man of Council. For the subsequent Wednesday evenings before 
Christmas the following arrangements have been made:—Novem- 
ber 22nd, ‘‘ Conformation of the Horse from the Artistic Point of 
View,” by Captain M. H. Hayes; November 29th, ‘‘The Regula- 
tion of Street Advertising,” by Mr. Richardson Evans; December 
6th, ‘An Artist’s View of Chicago and the World’s Fair,” by Mr. 
Frederic Villiers; December 13th, ‘“‘Carriage-way Pavements for 
Large Cities,” by Mr. Lewis H. Isaacs. Mr. Henry Blackburn will 
deliver a course of Cantor lectures on ‘‘ The Artof Book and News- 
paper Illustration,” on Monday evenings, November 27th, Decem- 
ber 4th and llth. The juvenile lectures, delivered during the 
Christmas holidays, January 3rd and 10th, will be on ‘ Plants: 
their Foes and Defences,” by Mr. Walter Gardiner, M.A., F.R.S, 


THE JuNtoR ENGINEERING SocreTy.—On the afternoon o 
Saturday, 21st ult., a large party of members of this society visited 
the Tilbury Docks of the London and India Docks Joint Com- 
mittee, and the P. S. Royal Sovereign of the Victoria Steamboat 
Association. They were shown over the docks by Mr, Seater, on 
behalf of the superintendent, Mr. R. Adams, who was prevented 
from attending by illness, The hydraulic-power engine and boiler- 
house, electric light installation, hydraulic travelling cranes, sheds, 
the dry docks and their pumping machinery, lock, deposit removing 
apparatus, and other features of engineering interest were seen. 
The Royal Sovereign was viewed under most favourable conditions, 
the vessel being in dry dock at the time. Mr. Peter Blair Black, 
the association’s consulting engineer, and designer of the vessel, 
received the party and showed them round. At the conclusion of 
the visits, the chairman of the society, Mr. Percy J. Waldram, 
expressed the members’ acknowledgirents for all that had been 
arranged for their reception, to which Mr. Seater and Mr. Black 
replied, the latter remarking that he hoped next year to be able 
to invite the society to inspect a new pesenaet steamer which 
would surpass in every way anything that had been a." 
attempted on the Thames in connection with that class of vessel, 


LauncH.—On Wednesday, the 8th inst., there was launched from 
the Cleveland Dockyard of Sir Raylton Dixon and Co., Middles- 
brough, a fine steel-screw steamer of the spar deck type, which has 
been built to the order of the Hansa Steamship Company, of Bremen. 
This is a sister ship to the Rothenfels, lately launched by the same 
builders for this company, and as neither of these steamers were 
commenced until the beginning of July, they have been only a 
little over four months in construction. The principal dimensions 
are:—Length, 327ft.; beam, 41ft. 9in.; — moulded, 28ft. 6in.; 
and she is built to Lloyd’s highest class. The spar deck is of steel, 
sheathed with teak. The main deck is of steel, and mot 
bridge and forecastle decks are of teak. The vessel has a dead- 
weight carrying capacity of about 4500 tons, and throughout the 
holds web frames are fitted in lieu of hold beams. Handsome 
accommodation is fitted up in the bridge house for the captain, 
officers, and engineers, and a few passengers, the saloon being of 
polished hardwood, with artistically inlaid panels, The engines 
will be fitted by Messrs. Thos. Richardson and Sons, of Hartlepool, 
the cylinders being 24in., 38in., and 64in. by 42in. stroke, with 
two large steel boilers working at 1601b. pressure, As the steamer 
was leaving the ways she was named the Lindenfels by Mrs, 
Lange, of Bremerhaven, 


LreDs ASSOCIATION OF ENGINEERS. — At the last ordinary 
meeting, held in the Lecture-room of the Association, the President 
—Mr. Alfred Towler—in the chair, Professor Goodman, of the 
Yorkshire College, delivered a lecture on “The Transmission of 
Power by Compressed Air.” After describing various systems of 
compression, he showed, by means of diagrams, the extent of loss 
of power on account of the cvoling of the compressed air during 
transit, and explained how this loss could, to a very large extent, 
be reduced by cooling the air at the compressor and reheating it at 
the motor. Cooling by the injection of a spray of water was 
found to be more efficient than by the water jacketing of the com- 

ressor cylinder, Another source of loss was the clearance space 
in the cylinder and the consequent expansion of air on the return 
stroke. Several devices had been resorted to for the a age of 
obviating this waste, and their various merits were explained, He 
said there was practically no ioss through friction in the mains. 
The relative cost of mains for transmission of power by water, air, 
and electricity was then examined. It was seen that in the case 
of electricity the cost was six times as great as in the case of com- 
pressed air, whilst the great danger to property by leakage from 
the maine, in the case of water and electricity, was reduced to a 
minimum by the use of air. This method of transmitting power 
had been too much neglected. Where it had been scientifically 
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applied it had given most satisfactory results, 
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DOUBLE-ACTING OTTO GAS ENGINES 


MESSRS. DICK, KERR AND CO., KILMARNOCK, ENGINEERS 





Fig. 2—-TANDEM DOUBLE-ACTING OTTO CYCLE GAS ENGINE, 80-8.H.P. 


GAS ENGINE DEVELOPMENT—A 600-HORSE 
POWER ENGINE. 


Messrs. Dick, Kerr AnD Co., of Kilmarnock, makers of 
double-acting ‘‘ Otto” cycle gas engines, have for a con- 
siderable time past been devoting special attention to the 
production of powerful gas motors, adapted to ordinary 
factory and mill requirements, and for supplying motive 
power to large electric lightinstallations. This double-acting 
type of motor, called after its originator the “ Griffin” 
engine, has the cylinder closed at both ends, the piston-rod 
passing through a stuffing gland in the front cylinder cover, 
so that in general appearance it closely resembles an ordinary 
steam engine. When working under usual conditions an 
explosion in, say, the back part of the cylinder making an 
out-stroke, is on the in-stroke followed by an explosion at the 
front end of the piston, the two consecutive combustions being 


power is not much evidence of the actual power of the 
engine, but we may assume this to be about 100-horse 
power working load. i 
clear of the cylinder to allow free atmospheric  cir- 
culation around the parts liable to become heated, thus 
reducing the amount of cooling water necessary. All the 
valves are arranged so as to be easy of access, and the engine 
being quite self-contained requires only a small foundation. 
In the original “Griffin” engine ignition was effected 
by a flame and plain slide valve, with a small chamber con- 
taining gas under pressure; but, as will be seen from the 
illustration, tube ignition is now employed. For purposes 
requiring absolute steadiness of running, two such motors 
coupled together give good results. Two coupled engines of 
the size shown indicate 300-horse power at 160 revolutions, 


|the motion at full load being maintained by 320 working 


followed by two idle strokes, after which a compressed com- | 


bustible charge ready for firing is again at the back of the 
piston, and a combustible charge ready for compressing fills 
the space in front. There are thus twice as many impulses 


impulses per minute. 

A tandem double-acting engine, specially designed for 
electric light work, is shown in Fig. 2. This engine, con- 
structed in accordance with the patents of Mr. John Kerr 
and Mr. J. W. Hartley, manager of the Kilmarnock establish- 





Fig. 1-DOUBLE-ACTING OTTO CYCLE GAS ENGINE, 100-8.H.P. 


in a given,time as in a single-acting ‘ Otto” engine making 
an equal number of revolutions ; consequently, other condi- 
tions being the same, each impulse only requires to exert 
about half the pressure necessary in the single-acting engine 
developing the same power. The more frequent but less 


violent impulses may naturally be expected to produce a | 


steadier turning movement, with less shock to the mechanism 
than is possible in the single-acting motor. There is, as is 
well known, in many modern four-cycle gas engines of large 
size, at the moment of ignition, an instant production of 
pressures varying between 200]b. and 3001]b. per square inch, 
and this with the outgoing crank practically on the dead 
centre. Hence the necessity for the enormous fly-wheels 
and massive proportions so apparent in the construction 
of large gas motors. The general aim of the improvements 
recently introduced by Messrs. Dick, Kerr and Co. has been 
the production of internal combustion engines, specially 
adapted for burning cheap generator gas, in which the 
working impulses should be more numerous, and the pres- 
sures less suddenly developed and better sustained throughout 
the working stroke than is usual in motors constructed in 
accordance with prevailing practice, and also the application 
to such engines of the compound or double expansion 
principle. 

Fig. 1 shows the ordinary type of motor made by the firm. 
It is a double-acting ‘‘Otto”’ cycle engine, indicating 150-horse 
power at 160 revolutions per minute, The indicated horse- 





ment, accomplishes, as far as steadiness of motion is 
concerned, the same result as the coupled engine mentioned 
above, and at the same time it occupies considerably less 
space, and is self-contained. The timing of the ignitions and 
the composition of the combustible charges are so arranged 
that the initial pressure of the explosions is lessened, and 
thus cyclical variation is reduced to a minimum. The 
governor, by an ingenious arrangement, controls the air 
admission as well as the gas supply, so that the regulation of 
the speed under varying load is effected, not by abrupt cessa- 
tion of working impulses, but by gradual alteration of the 
explosive strength of the mixture admitted to the cylinder; 
the governor not cutting out till the working load is reduced 
to about one-third of the maximum. The engine thus works 
smoothly and without shock under great variations of load, 
its performance in this respect resembling that of a steam 
engine, Fig. 3 shows a diagram taken from the back end of 
the front cylinder of one of these tandem engines, the 
cylinder being 124in. diameter by 20in. stroke, working at 
full load with producer gas. The maximum pressure is 
140 lb., and the average pressure 551b., the rise in pressure at 


| the moment of ignition being 80]b. Fig. 4 shows a diagram 


taken from the front end of the back cylinder; working with 
the same gas at about half-load. The maximum pressure is 
95 1b. and the average pressure 38]b., the rise in pressure at 
the moment of ignition being only 48]b. A tandem engine 
similar to that shown in Fig. 2, with cylinders of the size 


The gas and air pipes are kept | 


mentioned ‘above, constructed for Mr. J. A. McMullen, elec- 
trician to the Rugby School Lighting Syndicate, is now 
driving ‘a Mordey-Victoria alternating current dynamo for 
lighting the schools with, we understand, most satisfactory 
results. The engine, which weighs in all four tons, burns 
generator gas and developes 80 brake horse-power at 180 revo- 
lutions per minute. It runs, we are informed, with remark- 
able steadiness, as may be expected from the large number of 
impulses received, viz., 360 per minute at the above-mentioned 
speeds 

‘= Messrs. Dick, Kerrand Co. have recently completed a three- 
cylinder compound gas engine of exceptional interest, which 
may safely be described as the largest internal combustion 
engine yet made. This engine, which is now being erected 
at a mill in Lancashire, during a lengthy course of experi- 





mental trials at Kilmarnock, regularly indicated over 
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600-horse power when burning generator gas, and on occa- 
sions when town’s gas was used it indicated over 700-horse 
yower. This powerful motor,which isalso constructed in accord- 
ance with the patents of Messrs. Kerr and Hartley, has three 
cylinders placed horizontally side by side. The low-pressure 
cylinder, 32in. diameter by 36in. stroke, occupies the central 
position, the two high-pressure cylinders, eack 2lin. diameter 
by 30in. stroke, being placed on either side. Looking from 
the back of the engine, the high-pressure cylinder on the 
left hand exhausts into the low-pressure cylinder, from which 
the products of combustion escape at atmospheric tension. 
The high-pressure cylinder on the right hand exhausts direct 
into the atmosphere in the ordinary way. All the cylinders 
| are double-acting, and though in the engine under notice 
only one of the high-pressure cylinders exhausts into 
the low-pressure cylinder, both may be arranged to do so, in 
which case the low-pressure piston would receive a working 
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| impulse at every stroke. In the present engine the builders 
| preferred to keep the right-hand cylinder free to assist the 
starting operation. The ordinary speed of the engine is 120 
revolutions per minute, and this gives the high-pressure 
pistons a speed of 600ft. per minute, and the low-pressure 
piston a speed of 720ft., the greater velocity of the latter 
being an important factor towards the successful application 
of the compound principle in engines using a working fluid 
with such a low specific heat as the combustion products. 
The engine, which in general appearance, whether at rest or 
in motion, closely resembles a large triple-expansion horizontal 
factory steam engine, has two fly-wheels, 10ft. in diameter 
by 14in. wide, and each weighing 10 tons; but as we intend 
shortly to illustrate the engine, we may defer entering into 
further constructive details in the meantime, and close our 
present notice of this remarkable prime mover with a brief 
allusion to the starting arrangements. ; 
Those acquainted with the difficulty often experienced in 
starting engines of very small power, compared with the one 
under notice, even when fitted with self-starters, will 
naturally feel some curiosity as to the means adopted to set 





a 600-horse power engine in motion, They are simple but 
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effective, and when our representative visited the workshops 
at Kilmarnock he’saw the engine repeatedly started with 
the same ease and by the same means as an ordinary steam 
engine. A steam connection is led from the boiler supplying 
the gas generators to the right-hand high-pressure cylinder, 
When it is desired to start, the right-hand crank is placed, 
by barring in the ordinary way, in the proper position; 
gas is turned on to the left-hand cylinder, and steam admitted 
to the back of the right-hand piston. This gives the fly- 
wheels sufficient momentum to carry the engine round till 
the left-hand cylinder commences to work, when gas is also 
turned on to the right-hand cylinder. 





BEESLEY AND WRIGHT'S GRATE. 





We illustrate above a new furnace, or rather grate, 
patented by Messrs. Beesley and Wright, Castle - street, 
Liverpool. It will be seen that the improvement consists in 
enlarging the grate area by raising the grate in the middle of 
its width. Instead of the ordinary straight furnace bars 
there are strong cast iron plates of an angular or elliptical 
form placed down the centre of the flue; these are per- 
forated, or in the form of grids, to suit the special require- 
ments of the draught, the fuel, dc. Underneath are run one 
or more lines of steam tubing, for a slight injection of steam 
to assist combustion and draught, and also to prevent the 
clinkers adhering to the plates. A steam tube is also passed 
through to the back of the bridge, running up to the crown 
of the flue, and then radially round to throw a few jets of 
steam on to the flames and smoke before they pass over the 
bridge. 

It will be easy to gather from the particular inclined for- 
mation of the tire-grate that a considerable additional amount 
of heating surface, in most cases 30 per cent., is obtained in 
the furnace. Further, whilst a horizontal fire-grate tends tu 
throw the flames against the top of the flue, the inclined 
grate formation throws the flames against the sides also. 

As to the results obtained in practice, we give the following 
figures, supplied to us by the inventors, as the result of a 
four-hours’ test. The boiler with the patent furnace was 
compared with the same boiler with ordinary fire-bars, 
burning 16cwt. of coal per hour and evaporating 8-6 lb. of 
water per pound of coal. The Beesley and Wright grate 
gave (1) about 10 per cent. less coal; (2) water, 10°811]b. to 
one pound coal—about 25 per cent. increased steam power; 
(3) ashes 321b.; (4) clinkers 63]b.; (5) boiler, Lancashire, 
23ft. by 7ft. Gin., two flues, 6ft. by 3ft.; (6) Welsh steam coal 
used ; (7) little or practically no smoke. 





THE LATE MR. MATTHEW PAUL, DUMBARTON. 





Tue death of Mr. Matthew Paul, senior partner in the 
well-known Dumbarton firm of M. Paul and Co., engineers 
and boilermakers, will occasion sincere regret among a large 
circle of business and other friends. The melancholy event 
occurred on the morning of the 6th inst. at the deceased’s resi- 
dence, Kirktonhill, Dumbarton. Mr. Paul, who had attained 
his86th year, suffered much during recent years from paralysis, 
but was able some months ago to celebrate with his wife—who 
survives him—his golden wedding. He was a native of Inve- 
rary, and as a youth learned thetrade of millwright with a Pais- 
ley firm, afterwards serving in that capacity at the Thornlie- 
bank Mills, and the dye works of the Vale of Leven. About 1847 
he started a small engineering works at Dumbarton, which 
in the course of about half a century has developed into an 
extensive and busy concern, known as the Levenford Engi- 
neering and Boiler Works. 

For rather more than a quarter of a century, Mr. Paul, 
sen., has had associated with him in the conduct of the growing 
business his only son, Mr. Andrew Paul, who in turn is now 
ably assisted by his two sons, Messrs. Matthew and Henry 
Paul. The firm for many years confined themselves to the 
manufacture of specialities for which they held patents, 
amongst which were winches and launch engines. During 
recent years they have paid special attention to small engines 
and fans for marine and other purposes. For a number of 
years also they have produced at intervals steamers of 
medium size and power for service abroad and on inland 
waters, The business capabilities of the deceased were not 


confined to the affairs of his own firm, but he took a keen | 
Interest and share in the furtherance of the material and | 


spiritual welfare of Dumbarton. He held the office of 
Provost for a term of years, and during the period he 
Succeeded in transforming a vast bog known as the Black 
Linn into @ reservoir, a work which had baffled his prede- 
cessors in office. He was a J.P. of the county of Dumbarton. 





LOCOMOTIVE WHEEL BALANCING MACHINE. 





HEREWITH We illustrate an eight-table weighbridge for ascer- 
taining the weight on each wheel of a locomotive. The 
apparatus? has some novel features, the most important of 








Fig. 


which is the arrangement of the indicators, Fig. 1, which 
are brought into one group, allowing the operator to see all of 
them at a glance without changing his position. In order to 
obtain this advantage, a departure from the usual weighbridge 
construction was necessary. The method adopted is shown 





1.—LOCOMOTIVE WEIG 


FITTED WITH BEESLEY AND WRIGHT'S FURNACE 





horizontal to vertical, and it is weighed by a steelyard 
fitted with sliding poises, It will thus be seen that the 
levers may be all alike for the eight tables; the tension 


rod only being varied in length to suit each table.*, The 
indicating steelyards are made to vibrate; no loose weights 








are used. Throughout the machine friction is reduced to 
the minimum, so that 11b, placed on any one of the rails is 
immediately shown on the corresponding steelyard or indi- 
cator. This ingenious addition to locomotive plant has been 
made for the Great Northern Railway Company by Messrs. 
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by the annexed diagram. This arrangement allows the ratio 
of the levers to be the same for all the tables. The girder, 
carrying steel rails, sits upon knife-edge bearings fixed to a 
horizontal lever, the long ends of which are attached by 
knife-edge bearings to the short arm of a right angle lever, 
whose longer arm is vertical; thus transforming the force 


| from vertical to horizontal. The force is then conducted, by 


means of the adjustable tension rod, to the shorter arm of 
the second right-angle lever, which again transforms it from 


Fig. 3.—DIAGRAM OF LEVERS 


Samuel Denison and Son, of Leeds, and has been fixed by 
them at the company’s works at Doncaster. 








Tue authorities of St. Austell, in Cornwall, have given 
the necessary notice to apply during the coming session to the 
Board of Trade for a Provisional Order, under the Electric Lighting 


| Acts of 1882 and 1883, to light the district of the Local Board of 


that town. Under the clauses of the Order, powers are sought to 
break open and otherwise interfere with the Cornwall Railway. 
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RAILWAY MATTERS. 


It is stated that the Midland Company is trying a new 
steam heating plant for its long service trains. It bas been 
designed by one of the Midland officials at Derby, Mr. Davis. 
Steam is supplied from the locomotive boiler to keep water in 
pipes hot, 


Notices were issued by the London and North- 
Western Railway Company on Saturday last, stating that they 
would restart their steel works at Crewe on Monuay. This will 
give .~ loyment to about six hundred men who have been idle 
since July, 


Ir is under consideration by the Taff Vale Railway to 
start a more important project for the improvement of the con- 
nection between Cardiff and Penarth, by means of a subway under 
the river Ely. This will probably come forward at an early date 
for ‘* powers,” 


MEssks. WILKINS AND Co. have just completed at their 
works at Wapping, for the Londen Tramways Company's Brixton- 
hill line, a wire rope cable 30,000ft. in length, and weighing thirty 
tons. This is one of the heaviest coils of wire rope in use, and its 
manufacture in London by this firm, established in 1849, shows 
that this branch of manufacture has survived the competition of 
the counties and the Continent. 


Mr. AtpH. MULLENDER, of Liége, the concessionaire 
for the Brussels Electric Underground Kailway, along with the 
engineer, Mr. J. H. Greathead, and Mr. Alex. Penny, of London, 
had an audience with his Majesty the King of the Belgians at 
Brussels on the 5th inst., when the drawings, models, and plans 
of this undertaking were explained, and submitted for his Majesty’s 
inspection. The King appeared much interested in the scheme, 
and expressed his approval. 


Ir is stated by a Spanish contemporary that the 
approximate receipts of the Mexican Central Railway over the 
whole system, in the first week in October, amounted to 
130,000 dols., while the gross receipts during the same week of 
the Mexican National line reached 80,000 dols., as compared with 
99,000 dols. for the same period of last year. During the week 
which terminated the 7th October last, the Interoceanic Railway 
earned a gross amount of 41,000 dols., while the Vera Cruz line, 
during the first week in April last returned its gross receipts at 
36,000 dols., against 48,000dols. for the corresponding period of 1892. 


AccorDING to telegrams from Cassino, torrential rains 
have caused the rivers in that district to overflow their banks, and 
the whole country is flooded. Great damage has been done to 
property, some lives have been lost, and troops are engaged in 
rescuing the people, and in averting, as far as possible, further 
destruction of life and property. The bridge erin Cassino 
and Rocca Evandro collapsed while a goods train from Ceprano 
was passing over, and the whole train, consisting of two engines 
and four trucks laden with cattle, was precipitated into the ravine 
below. The two stokers and the two engine-drivers are reported 
to have been killed. 


Forty railways, with a total mileage of 12,899 miles, 
have gone into the hands of receivers in 1893, says the New York 
Times. ‘The aggregate debt of these roads is $12,831,379 dols., 
and the total stock amounts to 402,610,120 dols. The principal 
roads in the above list, accounting for 642,637,811 dols. of total 
debt, are the Erie, Reading, Northern Pacitic, and Union Pacific. 
As compared with the panic of 1874, the amount of stocks and 
tonds of railways defaulting in the first ten months of 1593 repre- 
sented about one-eighth of the entire railway capital in the United 
States; while in 1874 about one-quarter of the entire bonded debt 
and about one-sixth of the stock was represented by the defaults 
of that year and 1873.” English rates may be high, but receivers 
are not required, 


Tue Paris, Lyons, and Mediterranean Company has 
still further develo its express engines since a specimen was 
exhibited at Paris in 18589, and duly described and illustrated in 
THE ENGINEER, The new locomotives are lighter than the old, 
weighing in running order 48 metric tons, with an adhesion of 
30 tons. At the same time the diameter of the cylinder has been 
slightly increased, while the boiler capacity has also been increased 
by adding 6 cm., or 2Zin., to its diameter. The tube surface has 
been increased by the adoption of tubes with internal ribs, as 
already used in marine boilers, the total heating surface being 
thus raised to 148 square metres, or 1592 square feet. The new 
engines, which are fitted with bogies for greater stability and more 
easily running round curves, will make the 863-kilom. = 536-mile 
run between Parig¢ and Marseilles in 11 hours instead of 144 hours, 
as at present. 


As the mail train, with passengers from Paris and 
Brussels, was about to leave the South-Eastern Railway terminns 
at Dover on Tuesday afternoon, a portion of the roof, which had 
been weakened by the slight displacement of a pillar by a derailed 
vehicle a few hours before, fell on the engine, tender, and mai! 
vans. Two other falls quickly followed, but no serious damage 
was done, and no one was hurt. The carriages, from which the 
passengers had alighted, were backed out of the station on to the 
Admiralty pier, and after making a detour by the Chatham and 
Dover line they were got back on to the South-Eastern line clear 
of the block, and the train proceeded to London after fifty minutes’ 
delay. There was a fourth fz'l of roof about five o'clock in the 
evening. This bas settled a question for the South-Eastern Com- 

any. Pity it had not at the same time settled a few hundred of 
the dirty things the company describes as carriages. 


Ture Dore and Chinley line of railway, which runs 
through a portion of the rich pastoral districts in the Hope and 
Derwent valleys, was opened for goods traffic on the 6th inst., and 
it isexpected that the line will be ready for passenger traftic by 
next Easter. The length of the new line is about 20h miles, and 
has two tunnels along its route—the Totley tunnel, 6226 yards in 
length, and the Cowburn tunnel, 3727 yards. They are interesting 
from the fact of being the two longest land tunnels in the United 
Kingdom, the Totley ranking fifth in point of length among the 
tunnels of the world. The new route will bring the Midland Rail- 
way thirty-two miles nearer Manchester than before, so far as the 
industrial centre of Sheffield is concerned, and a large portion of 
traffic hitherto sent over the Manchester, Sheffield, and Lincoln- 
shire Railway will be worked on the Dore and Chinley from this 
week. The line will open out some of the beautiful Peak fast- 
nesses to the tourist, and Buxton itself will be brought twenty-two 
miles nearer to Sheffield than by the Ambergat route. The line 
has occupied five years in construction. 


A sURVEY is at present being made of a new railway 
route from Fort William to Inverness. It is proposed to construct 
the line in three sections, the first of which would run from Spean 
Bridge to Fort Augustus, the second from the Fort to the end of 
Loch Ness, and the third from Lochend to a point on the farm of 
Dalveigh, Inverness, from which a short branch would be made to 
connect with the Highland Railway, near Clachnaharry. The 
survey is being made by Mr. Forman, C.E., Glasgow, accompanied 
by Mr. Anderson, Inverness. In Inverness and district the new 
scheme is exciting much interest, but in railway and official circles 
it is not being seriously viewed. In the event of the necessary 
Parliamentary powers being applied for, the Bill is sure to meet 
with opposition from the Caledonian Canal Commissioners, the 
Highland Railway Company, aud others deeply interested. Mr. 
Forman is also surveying a pew route between Inverlair on the 
West Highland Railway and Kingussie on the Highland Railway. 
The distance is about 35 miles, and the only means of transit at 
present is a mail coach, which runs between Fort William and 


NOTES AND MEMORANDA. 


Tue aluminium soldering difficulty has apparently 
been overcome. A suitable solder can, as we recently announced, 
be purchased readily, and there are various solders described in 
English patent specitications, of which the following is one :— For 
soldering aluminium any combination of silver with the halogens 
is employed, «g., chloride or subchloride of silver, bromide of 
silver, or iodide of silver. The salt used is strewed in the form of 
powder on the part to be soldered, or applied in the moist state by 
means of a brush dipped in spirits of wine ; the soldering is com- 
pleted by applying heat by means of a soldering lamp or blow- 
pipe. 

In a paper on “ Coal Mining and Engincering,” read 
before the Society of Engineers on Monday, Mr. Nelson Boyd said : — 
“The output of coal of the United Kingdom has now reached the 
enormous total of 181,786,871 tons in one year, valued at the mines 
at £66,050,451, and this immense quantity is raised and carried by 
rail, sea, or canal, to its destination under the management of 
civil engineers. ‘To trace the growth of this enormous trade is 
itself a most interesting labour, but not the object of this paper. 
It may, however, be permissible to brietly refer to the early 
workings for coal in the days when steam engines and steam 
pumps were unknown.” 


In a paper read before the Paris Academy on “ Analysis 
of a Vanadiferous Oil,” the author, M. A. Mourlot, says this oil, of 
slight density varying between 1°15 and 1°20, is of a fatty appear- 
ance, and contains 51°52 per cent. of volatile matter. The 
percentage of hydrogen is much lower than that of the vanadiferous 
oil recently discovered in Argentina by Mr. Kyle, and carbon and 
nitrogen show a larger percentage. The most interesting feature 
of this oil is the presence, in the ashes, of a large proportion of 
vanadic acid, in the shape of alkaline and metallic vanadates, It 
also occurs free in this oil, and may be extracted by washing with 
ammoniacal water. A quantitative analysis gave a percentage of 
0°24 of vanadic acid in the oil, and 38°5 per cent. in the ashes. 


Tue Cunard liner Campania, Captain Haines, arrived at 
Queenstown on Friday morning last from New York, having made 
the passage in 5 days 12 hours 7 min., which beats all previous 
Atlantic records, so that she now holds the Blue Ribbon of the 
Atlantic for fastest Eastern and Western trips. She left New 
York on Saturday morning, October 28th, having aboard 177 saloon, 
169 second cabin, and 447 steerage passengers, and a mail consist- 
ing of 561 bags. Sandy Hook was passed at 9.10a.m., and to noon 
next day, the 29th, she steamed 538 miles ; to noon on the 30th, 
490 ; 31st, 491; November Ist, 505; 2nd, 495; and to Queens- 
town, arriving at 1.52 a.m. Friday, 293 ; total, 2812 miles. The 
Campania had during the voyage moderately fine weather, with 
light westerly winds, and occasional fogs, 


At a recent meeting of the Physical Society Mr. W. b. 
Croft described a lecture experiment on electric radiation in copper 
tilings, similar to those described by Dr. Dawson Turner at the 
Edinburgh meetings of the British Association. A battery, galva- 
nometer, and glass tube containing copper filings were joined in 
series. Under ordinary circumstances no current passed, but 
immediately an electric spark was produced by an electric machine 
many feet away, the galvanometer was violently deflected, and 
remained so until the tube was tapped. On trying different mate- 
rials, aluminium and copper seemed about equal, but iron not so 
good; carbon allowed the current to pass always. Professor 
Minchin said the phenomena were strikingly like those exhibited 
by his ‘‘impulsion cells,” for the moment a spark passed, even at a 
distance of 130ft., they became sensitive to light. Very minute 
sparks were capable of producing the change, but by adding capa- 
city to the sparking circuit the effect could be greatly moditied. 


Mr. Von Lippmann has given an account of his obser- 
vations when inspecting a certain sugar factory, The purification 
of beetroot juice was done by means of electricity. The warm 
diffusion juice is subjected to a current of 30—40 ampires at 
E.M.F. of 4—5 volts from a Siemens dynamo machine between 
electrodes of sheet zinc. A thick muddy precipitate, which 
gradually sinks to the bottom of the vessel, separates at the anode. 
The electric current effects the coagulation of the albumen, which 
carries down many other substances; the zine oxide which is 
formed combines also with numerous organic substances, and as a 
matter of fact the mud which separates at the electrode contains 
zinc oxide to the extent of one-third of its weight, but the juice is 
quite free from zinc. As, however, the diffusion juice does not 
contain much albumen, and the zinc plates are said to last for eight 
days and longer, it is impossible that the chemical effect can be 
great. It is therefore difficult to say, in the absence of analytical 
data, whether the excellence in purity of the sugar turned out at 
the factory in question is due to the application of electricity, or 
whether a judicious coagulation of albumen before defecation would 
not lead to equally good results. 


Ir is provided by Section 8 of the Coinage Act, 1870, 
that ‘‘where any person brings to the Mint any gold bullion, such 
bullion shall be assayed and coined, and delivered out to such 
person, without any charge for such assay or coining, or for waste 
in coinage.” The Act however provides that no bullion requiring to 
be refined shall be accepted, and ‘‘every person shall have priority 
according to the time at which he brought such bullion to the 
Mint.” Such alloying metal as may be required is supplied at the 
expense of the Mint, so that the person importing the gold will 
receive its full equivalent in coins of standard tineness without any 
deduction whatever. It should, however, be noted that large 
amounts of gold belonging to the Bank of England are generally in 

wrocess of er and the fact that the whole of this gold in the 

Mint at a given date is, under the Act, to be delivered before any 
subsequent importation is dealt with, would, in practice, generally 
compel any private importer to wait several months for his coin. 
It is mainly owing to this fact that holders of bullion prefer to 
dispose of it to the Bank of England in exchange for notes at the 
rate of £3 17s. 9d. per standard ounce, rather than to receive coin 
in exchange for it from the Mint after a very uncertain interval, at 
the slightly higher Mint rate of £3 17s. 104d. 


A PAPER on “ The Crystallisation of Water by Decom- 
pression below Zero” was recently read before the Paris Academy 
of Sciences by M. E. H. Amagat. The experiments were _per- 
formed with the apparatus provjded with glass sights used for 
studying the solidification of liquids under pressure. But the 
conical sights mounted in ivory were apt to split into plates, 
and lose their transparency under high pressures. Cylindrical 
pieces mounted with marine glue were substituted, some of which 
resisted pressures up to 1800 atmospheres. ‘The water enclosed in 
the steel cylinder was first solidified, and maintained at a tempera- 
ture below zero. By gradually raising the pressure, the ice was 
fused and made to disappear completely. On diminishing the 
pressure, crystals were deposited on the inner surface of the glass, 
just as in the case of bodies denser in the solid state when the 
pressure was raised. The phenomenon is, however, rather more 
difficult to produce, The solidification was especially retarded 
when care was taken to fuse all the crystals by pressure, but 
even when a few fragments were left no such beautiful crystals 
were obtained as in the case of chloride of carbon, It would 
be extremely interesting to follow up, for a certain number of 
liquids, the variation of the point of fusion under very high 
pressures; as the ratio of the coefficients of aw, of 
water and of ice is unknown, it may be asked whether, under 
sufficient pressures, the density of ice does not exceed that of 
water, thus giving rise to a point of inversion which would 
assimilate the tidieteee of water to that of other liquids, or 
whether other liquids show such a point of inversion in the opposite 





Kingussie daily. 


sense. This would explain certain appearances which Nature says 


——$—<$—:!: 


MISCELLANEA. 


Tur Greek Government has officially ‘authorised th 
working of the Corinth Canal from the 11th inst, , 


Ir is announced that the Manchester Ship Canal will 
be filled with water in a fortnight; and that the tirst ship will pa. 
from Liverpool to Manchester on December 1st. si 

Tue Admiralty have, it is reported, directed a private 
firm of shipbuilders at Cowes to construct three torpedo-catcher 
each to be 210ft, long, and capable of attaining a spee . 
six knots, 

Tue premium offered by the corporation of the city of 
Winchester for the best scheme for electric lighting the city or 
the award of their consulting engineer, Mr. Morgan Williams hee 
been awarded to the Brush Electrical Engineering Company, vel 

Messrs. Burns, of Glasgow, have advertised the 
sailings of steamships to and from Manchester direct. The fing 
sailing from a to Manchester direct has been tixed for 
Saturday, December 30th. That from Manchester to Glasgow 
direct wiil be on Tuesday, January 2nd, 

Tue Sutton-in-Ashtield Local Board, at a recent meet. 
ing, unanimously decided to adopt the international system of 
sewage puritication, and instructions were given to the surveyor to 
prepare the necessary specifications in order to make application 
to the Local Government Board for a loan to construct tanks and 
Polarite filters. 

A new class of fire-lighters is made by Herr Josef 
Weiler, of Vienna, who only employs, as a base, fibrous substances 
of themselves readily ignited, such as hay, straw, tow, or ‘ wood 
wool,” that is, wood torn to shreds for packing by a special 
machine, which is then compressed in a mould, perforated with 
holes, or, better still, twisted into a coarse rope, and then dipped 
in the inflammable composition. 


d of twenty. 


Tue New York Herald hears from a military souree 
that the German rifle is proved by the late manceuvres to leay 
much to be desired, the breech becoming defective after long-con 
tinued tiring and the closure working badly. There seems to be 
unanimity of opinion that this weapon is not equal to the type of 
1871, and it is probable that next year the German army vill 
be again provided with a new arm, 

In consequence of the strikes and locks-out of joiners, 
mechanics, &c., employed on the Clyde, which have greatly delayed 
the work upon their royal mail steamer Moor, now in the hands of 
Messrs. J, and G. Thomson, of Clydebank, the directors of the 
Union Steamship Company have been compelled to withdraw her 
temporarily from the Cape mail service, to cancel all the Moor’: 
engagements, and to make other arrangements for supplying her 
place for the present. 

THE ceremony of opening new municipal buildings at 
Oswestry, comprising a public court, free and reference libraries, 
and science and art schools, with the extension of the waterworks, 
was performed on the tith inst. by the Earl of Powis, Lord of the 
Manor of Oswestry. The water supply of the town has been 
augmented by a new reservoir constructed in Denbighshire, 
about six miles distant, and has a capacity of 25,000,000 gallons, 
the cost being nearly £20,000, 

Ar a special meeting of the Elland Local Board held 
on Wednesday last, the scheme for intercepting the domestic and 
trade liquid refuse of the district, and for the treatment of the 
same, prepared by Mr. Malcolm Paterson, M. Inst. C.E., was pre 
sented, and a resolution unanimously adopted approving it, and 
directing an application to be made to the sal Government 
Board for powers to borrow £13,000, the estimated cost of the 
works, An agreement to lease in perpetuity twenty acres of land 
has been obtained from Lord Savile on advantageous terms, the 
method of treatment being precipitation and land filtration, for 
which the land is specially adapted. 

Tut London Chamber of Commerce has been informed 
that certain white leads are now being offered in the market, 
presumably as English, which, it is alleged, contain considerable 
admixtures of foreign white leads, particularly German. If this 
information be accurate, the white leads in question are not 
correctly described according to the Merchandise Marks Act, and 
are consequently ‘‘ of a nature to mislead” the purchaser, It is 
within the power of those who may consider themselves 
“aggrieved,” either to take proceedings under that Act, or to 
place the facts of any particular case or cases of alleged misde- 
scription before the Board of Trade, for that department to 
consider the desirability of exercising its authority to prosecute. 

Ir is some time since the decree was promulgated 
which granted to the French Society of Submarine Telegraphs the 
concession for laying and working the New Caledonian cable. ‘Ibis 
Society possesses already in America a telegraph system extending 
over some nine hundred miles. By means of the cable, the laying 
of which has been successfully accomplished, New Caledonia is put 
into direct communication with Queensland, and thus the French 
colony can now telegraph through to the MotherCountry. Thecable, 
which is several hundred miles in length, was manufactured in 
less than three months at Calais by the Telephonic Company, and 
all the operations attending the placing of it in position were 
carried out for the first time by a French ship and a working statt 
of French employés. 

Art the Shipley Local Board special meeting on the 2nd 
inst., Mr. M. Paterson's plans were adopted for the new sewage dis 
posal works, Mr. Dunn stated that the Sanitary Committee had had 
before them the schemes of three different engineers. One scheme 
was crude, and gave little information of any kind, A_ second 
scheme was worked out on a combination of gravitation and pump- 
ing, the sewage to be treated on land within the Board’s district. 
The third scheme was one of gravitation, the sewage being carried 
through the lowest parts of the district to Esholt, where it was 
proposed that the outfall works should be situated. Neither of 
these schemes appeared to the Sanitary Committee to be quite 
satisfactory. The gravitation scheme would be a very costly one 
to carry out, inasmuch as there would be a great length of sewer 
to construct, costing probably £5000; and the owner of the land 
objected to the defecation works being placed on the site pro- 
posed, while the amount which would have to be paid for case 
ments would probably be large. The site was also very inaccessible, 
and was so far away from the Board’s offices that regular oversight 
of the works could not be maintained. Besides, it was felt that it 
would be necessary to buy land nearer the centre of the district for 
the erection of a refuse destructor, which would entail an extra staff 
of workmen as well as additional cost in land. The a site 
being outside the district boundary rates would have to be paid to 
another authority, whereas if the works were kept in the district 
the rates would go into the Board’s own coffers, After careful 
consideration the committee had decided to recommend the Board 
to adopt the scheme submitted by Mr. Paterson, with the altera- 
tion that instead of taking the sewage to Esholt to be treated land 
should be purchased at Dockfield, near the junction of the Bradford 
and Leeds and Liverpool Canals, where a pumping station and 
sewage defecation works should be erected. It was proposed also 
that a refuse destructor should be put up on the same site, or some 
equivalent for burning the ashpit refuse. The committee bad 
made a provisional arrangement for the purchase of the required 
land, to which there is easy access from both the Windhill and 
Baildon sides. ‘The proposal of the committee was unanimously 
adopted. The estimated expenses of the new scheme are us 
follow :—Sewers, £9300 ; pumping station, £4209; sewage works, 
£4062; land filtration works, £3717 ; contingencies— engineering 
difficulties, law costs, &c,—£2482; making a total of £23,569, The 
land and easements will probably cost about £8000 more, and the 





has been observed in the case of chloride of carbon, 


annual cost of working is estimated at from £600 to £700, 
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CAPT. NEALE’S APPARATUS FOR SIGNALLING 

; UNDER WATER. 

Tus apparatus is intended to facilitate intercommunica- 
_ between vessels at sea, or to assist a vessel in a fog or 
aenkness to discover the exact whereabouts of another vessel 
*  Hightship, &c. The apparatus consists simply of a bell 
pti: by hammers for emitting sound, and a metal dia- 
phragm jor receiving it; both in action are submerged. The 
niet feature of note in the invention is the principle 
je sloyed to differentiate between sounds. This the inventor 
calls the harmonic principle, and it is that a body tuned to a 
certain note will vibrate in reply to that note sounded near 
it, and to no other note. By selecting a note, which experi- 
po hae proved to be of very rare occurrence under water, 
and tuning the transmitter bell and receiver diaphragm to 
this note, it is possible to transmit sound for very consider- 
able distances beneath the water with perfect confidence that 
the only sound setting the receiver in vibration is the noise 
produced by the bell. ’ : 

By employing the Morse code, and regulating the periods 
of production of sound to represent dashes and dots, a means 
of transmitting is arrived at. By using a simple telephonic 
connection hetween the vibrating diaphragm and the ears of 
an operator, the messages are rendered intelligible, and 
through the medium of a simple switch, applied to an ordi- 
nary telegraphic galas recording machine, the receiy- 
ing operator is a le to record on paper the duration of the 
sounds he hears. 

In order that two ships may communicate, each must be 
provided with one or two transmitting bells and two receivers 

laced one on each side of the vessel, facing in opposite 
directions and at’right angles to the keel. A bell is also 
placed on each side of the vessel. All are sufticiently sub- 
merged to be beyond the disturbing influence of waves. Let 


us suppose, for an example, that on board a ship in a fog the | 


receiving operator hears the sound emitted from the gong of 


another vessel, but he notices that his port receiver vibrates | 


much more strongly than the starboard receiver. He causes 
his vessel to change her course till the sound received on 
both diaphragms appears of equal intensity, he then knows 
that bis vessel is pointing directly to the sound-emitting 
vessel, and if he wishes it he can then communicate with 
her; in any case he takes his new bearings and knows 
by them in which direction the unknown ship lies, and 
may then return and proceed safely on his original course. 
It is evident that in the presence of several vessels, all trying 
to signal at the same time, confusion would be caused unless 
some definite code and regulations were established. 
the apparatus becomes practically useless unless its applica- 
tion is international. There are, however, several important 
openings for an invention of this kind; one is secret inter- 
communication between ships of war during manceuvres, 
and another, and perhaps more important, the communica- 
tion between lightships and the mainland. Several attempts 
have been made to do this electrically, but on account of 
the rough usage that these vessels receive in an angry sea, 
and the necessity for mooring them in a particular way, the 
electric cables are a source of frequent trouble. Though 
experiments made with the apparatus on the Thames have 
been perfectly satisfactory, it is prudent to reserve judgment 
on an apparatus of this nature until thoroughly practical 
tests on a large scale have been carried out. It must be 
granted by all that the ‘“ harmonic principle” is distinctly 
ingenious, and so fay seems practically applicable. 








STEREOSCOPIC PROJECTION, 


Tue recent invention of Mr. Anderton, of Birmingham, 
which was brought under the notice of the Royal Society 
about six months ago, and was then described in these pages, 


raises several new questions in relation not alone to stereo- | 
scopic projections, but also regarding other kinds of lantern 


work. Practically his invention has been found to be 
popularly successful, for the Photographic Society at its 
exhibition at Pall Mall has had one of his lanterns in use 
several evenings per week for a month, and it has proved an 
attraction to the general public. 

One of the new features about his invention is, that he 
uses a screen coated with silver foil, in order to compensate 
somewhat for the loss of light due to the rays having to pass 
through a polariser and analyser of glass plates, before they 
reach the eye of the observer. At the Photographic Society 
this screen bas been tried in ordinary lantern projection ; 
it increases the brilliancy of the representations, hence in 
this respect has an advantage over a whitewashed wall, which 
has hitherto been regarded as the best of all screens for 
lantern purposes. The new plan will doubtless lead to the 
trial of a new class of flexible screens, possessing more or less 
ofa metallic lustre; it will likewise aid in increasing the 
efficiency of oil lanterns, with which also a great deal more 
light can be obtained by using properly made triple instead 
of the present double condensers. 

A difficulty in relation to the use of Mr. Anderton's inven- 
tion at large gatherings to which the public are admitted on 
payment is, that in the hands of every observer a mounted 
analyser has to be placed, at a cost of about, so it has been 
publizhed, two shillings each. This considerably increases 
the first outlay for the proprietor of each piece of apparatus, 
and has other drawbacks. One result is that attention has 
recently been drawn to the problem whether Herapath’s 
“artificial tourmalines"’ can be readily and cheaply made 
in quantity for use with the lantern stereoscope. Herapath’s 
crystals are those of a salt rich in quinine and iodine, two 
plates of which not much thicker than gold leaf, and 
mounted on glass, are when crossed, opaque to white light in 
the case of good specimens. These flat plates are not 
easily obtained ; they are formed at the top of the liquid; 
the more substantial crystals at the bottom of the solution 
are not used; therefore, to get the floating crystals, much 
care has to be taken as to the specific gravity of the solution, 
and the temperature while the crystals are forming. 

Iceland spar analysers are out of the question, and would 
have been so even before the time of the Iceland spar famine, 
because of the expense. Some years ago one of the mines in 
Iceland was covered by a landslip, the others are practically 
exhausted and half full of water, so that for a long time good 
Iceland — prisms have been costly. Last Monday night, 
however, Mr. Henry Crouch, the optician, stated at a meet- 
lug of the Woolwich Polytechnic Photographic Society, that 
a plentiful supply of Iceland spar crystals has just been dis- 
covered in South Africa, and that some of them will soon be 
on the English market. Ho was asked at the Leryn 
whether the landlord of an adjacent public house had tol 
the discoverer of the treasure that the crystals were those of 


Iceland spar ; he replied that such was not the case, and that 
the discoverer was a good mineralogist. 








INSTITUTION OF ENGINEERS AND SHIP. 
BUILDERS IN SCOTLAND. 

AT the first meeting of the thirty-seventh session, 1893-94, Mr. 
John Inglis, the new president, delivered the inaugural address. 
After a few preliminary remarks he went on:— 

While I have, with perfect sincerity, expressed my grateful 
recognition of the honour you have done me, I need not disguise 
from you that I find it an honour which carries with it « consider- 
able amount of embarrassment, as there appears to be a rule—the 
rigour of which cannot be relaxed—that the president of this 
Society shall, at the beginning of the session, deliver an inaugural 
address. There is probably no ordeal which, for me, possesses 
such terrors as to be obliged, having nothing particular to say, 
to frame a prelection which shall furnish evidence of that dearth 
ef material to which, at the very outset, I have confessed, 

There are those fortunate persons endowed with the gift of the 
eminent Irish churchman who could discourse elegantly about a 
broomstick, or of the equally eminent Scots divine whose pro- 
nouncement of the blessed word Mesopotamia could not be heard 
without deep emotion ; but I, for one, have not found the cultiva- 
tion of these arts and graces compatible with the practice of the 
craft and mystery of shipbuilding. Reference to the proceedings 
of this and kindred societies shows that a favourite type of presi- 
dential address is the historical or reminiscent, and considering 
that some of your former presidents were able to recall almost the 
very beginning of marine engineering, and were themselves, to 
some extent, the makers of the history of steamship building, it is 





Again | 


not surprising that their reminiscences were extremely interesting. 
But, although my own recollections go back for a generation, I 
cannot hope that they would enlist your sympathies as did those 
traditions of the elders when they were delivered to you from the 
very lips of the elders themselves; and a summary of the engi- 
neering works of the year is apt to savour strongly of extracts 
from the technical journals. 

The temptation to take up a particular subject on which one 
| fancies he can say something is almost irresistible, but I am not 
clear that it is quite fair so to invade the territory of the members 
who contribute papers at our regular meetings, especially as the 
pene lucubration is, by courtesy, exempt from discussion, and 

is statements or opinions might pass unquestioned, and be so 
recorded, when criticism might have exposed weakness or fallacies. 
It is almost too late to offer a catalogue of suggestions on the pro- 
cedure of an institution, now in its thirty-seventh session, and it 
might be presumptuous on the part of one who has admitted his 
own difficulties in the choice of subjects. It is, in fact, only too 
easy to declare what is unsuited to the present occasion, but it is 
also unprofitable beyond a certain point, and I must offer simply 
| some remarks, however disjointed, on things recently in my own 
thoughts, 

Presidential addresses, when dealing with things mechanical, 
seem to me to frequently reveal, in reviewing the past, a certain 
complacency which is conspicuous by its absence from most 
speeches or writings on social, ethical, or artistic subjects. Early 
attempts, particularly in steam locomotion by land or sea, are 
contrasted with the achievements of our own day, generally with a 
sort of amused pity for the shortcomings of our mechanical 
ancestors, and contempt for the timidity and want of ambition in 
their forecasts. As the present year of grace happens to be the 
hundredth since the birth of one of the lesser lights of science, Dr. 
Dionysius Lardner, I am reminded that his memory has come in 
for more aspersion than is, I think, quite fair, on account of his 
supposed attempts to fill the risky r4/e of prophet before the event. 
Our own “Transactions” contain at least one allusion to an alleged 
prediction by Lardner of the impossibility of successfully navigating 
a ~~ between England and America under steam alone, and, as it 
has always struck me asastrange thing that any man with scientific 
habits of thought should so commit himself by setting bounds to 
invention, I have been at some pains to search for the actual utter- 
ance of the learned doctor to that effect, but, as yet, without being 
able to find it. There is, to be sure, still extant a report in the 
Liverpool .\lhion newspaper, of December 14th, 1835, of a speech 
by Dr. Lardner, in which he is represented as having said that “ A 
voyage from New York to Liverpool was as chimerical as a voyage 
from New York or Liverpool to the moon ;’” but although now-a-days 
everyone, except, perhaps, here and there a too-loquacious politi- 
cian, considers his newspaper a treasure of veracity, we are by no 
means certain that in 1835 the art of reporting had attained its 
present state of perfection, and I am disposed to think no such 
words were ever spoken at all. In this author’s lectures on 
the steam engine, published in 1828, a work by no means 
inaccessible, the following passage occurs:—‘‘In 1812 steam 
vessels were first produced upon the Clyde, and since that 
period steam navigation has rapidly extended, so that at present 
there is scarcely a part of the civilised globe to which it has 
not found its way. The Atlantic and Pacific Oceans have been 
traversed by its powers, and if the prolific results of human inven- 
tion should suggest means of diminishing the consumption of fuel, 
or obtaining a supply of heat from materials sufficiently small and 
light, it would be hard to assign limits to the powers of this most 
wonderful agent.” Considering that at the date of these lectures 
steam navigation had not attained its majority, this forecast should 
have saved Lardner from the lapidation sma to the false prophet. 
Our horizon may be wider than his, as the child on the shoulders 
of a giant may see further than his bearer; but we are hardly 
entitled to boast of our superior vision, In 1836 Dr. Lardner, at a 
meeting of the British Association, publicly denied that he had 
ever called an Atlantic steam voyage a physical impossibility, but 
affirmed that long sea voyages could not, in the then state of the 
art of steamship building, be maintained successfully without a 
— and immediately succeeding events proved that he was 
right. 

It is almost a case of extremes meeting to find in the present 
year, more than half a century after these remarks of Lardner’s 
were uttered, the President of the Institution of Naval Architects, 
Lord Brassey, urging the payment of increased subsidies to fast 
steamers, lest all the ocean steaming at high speed should come to 
be performed by foreign vessels, our own being unable to compete 
withont State aid. It would seem as if the continuous efforts of 
engineers towards mechanical improvement, and the attainment of 
ever-increasing speeds at sea, have resulted in keeping the margin 
of profits to the owner of fast steamships so dangerously near to 
zero that, to preserve him in existence, the State aid which was 
obviously necessary in the infancy of steam navigation cannot yet 
be dispensed with. Our patriotism—and thrift—may derive satis- 
faction from the consideration that our mail services are more 
cheaply performed than those of foreign nations, but still the 
British taxpayer is not yet relieved of all charge for the speedy 
conveyance of letters, and apparently, in Lord Brassey’s opinion, he 
does not pay nearly enough for this, and ought besides to pay for 
the running of fast steamers irrespective of the performance of 
any mail service. The aggregate sum paid in subsidies by Great 
Britain, France, Germany, Russia, and Italy is £3,331,073, of 
which we pay £637,000, or nearly 20 per cent. The foreign trade 
of these five great countries amounts to £1,646,000,000, of which 
our proportion is 45 per cent., or £74,000,000. Another mode of 
comparison shows that the four foreign eountries quoted pay for 
mail service a sum which bears to their total import and export 
trade the ratio of 1 to 336, while in the case of our own country 
the ratio is 1 to 1161, In addition to the sum of over £1,000,000 
sterling paid by France in mail subsidies, the premium or bounty 
for navigation will under the new laws amount to a further annual 
sum of about £360,000. The French Transatlantic Company, with 


amounting to £446,820, and only distributes in dividends about 
£80,000 annually, less than one-fifth of the State aid. The 
Messageries Maritimes has £2,400,000 of capital, 202,000 tons of 
shipping, and is subsidised to the extent of £554,000 a year. The 
annual payment as dividend to shareholders is about £120,000. 
In France, then, at all events, we find that steam navigation is 
still the tender nursling of 1836. In Germany the premier ship- 
owning concern is the North German Lloyds, with a capital of 
£2,000,000, and a fleet of 197,000 tons. Notwithstanding its 
subsidy of £220,000 a year, the available profits last year only 
amounted to £30,000, or 14 per cent. on the capital, and the year 
previous there was a debit balance of £158,000, equal to 8 per cent. 
on the capital. This unfortunate state of things was explained by 
the loss of the steamer Eider, but as the company had been 
singularly exempt from serious casualties for many years, it would 
appear as if previous dividends had been the result of a successful 
marine insurance business rather than that of legitimate ship- 
owning, and that in the underwriting account adequate provision 
had not been made for the losses which in all such ventures must 
come sooner or later, 

To deal brietly with the affairs of some of the great shipowning 
companies trading frcm our own shores, I find that the last year’s 
accounts of the following show profits to a greater or less extent— 
viz., the Peninsular and Oriental Company, with £2,320,000 
capital, has declared profits of £139,800 ; the Cunard Company, 
with £1,600,000 capital, £6914 protits—6s. 9d. per cent.; the 
Royal Mail Steam Packet Company, with £900,000 capital, 
rejoices in £302 profit—equal to 8d. per cent.; and the Shaw 
Savill and Albion Company, with £466,420 capital, distributes 
£12,070 protit. The total capital embarked in these four com- 
panies is £5,286,420, and the aggregate profits £159,086, or a 
little over 3 per cent. This can hardly be called a handsome 
return, considering that the Peninsular and Oriental Company 
receives from the British Government the annual sum of £340,000 
as mail subsidy, the Cunard Company about £50,000, and the 
Royal Mail Company over £90,000, the precise total for the four 
companies being £482,303. The following have made serious losses, 
viz.:—The Union Cumpany, capital £698,410, has a debit balance of 
£69,048 ; the Castle Packet Company, with £504,000 capital, 
£40,000 loss ; the Orient Company, £466,000 capital, £43,000 loss : 
and the Pacific Steam Navigation, with £1,477,125 capital, £57,238 
loss. The capital of these four companies amounts to £3,145,535, 
and their losses for the year to £209,286, or over 6) per cent. The 
payments by the British Government for mail services to the Union 
and Castle companies are trifling; but the Orient Company 
receives over £85,000, and the Pacific Company about £20,000. 
Here, then, we have eight companies, representing about $4 mil- 
lions sterling of capital, whose business altogether results in a loss of 
over £50,000 in one year, notwithstanding the receipt of £589,107 in 
subsidies. Inaddition to the Post-otfice subsidies, thereare Admiralty 
subventions to the Cunard Company of about £13,500 per annum, and 
to the Peninsular and Oriental Company of £12,394 11s. 9d. This 
brings up the total excess of expenditure over receipts, in the 
running of these eight lines of steamers, to £665,200. I have no 
means of determining if these companies have any considerable 
cash reserves, but, if they have, these are probably overbalanced 
by the sum of £650,000, which one of the older Atlantic com- 
panies has written off as irrecoverable 'oss.* The operations of 
the companies cited are probably less affected by the fluctuations 
in cargo freights than those of the majority of shipowners, and it 
is difficult to avoid the conclusion that much of the disastrons 
result may be due to more rapid advance in speed than the con- 
ditions of the employment of the vessels warrant, or to some 
other defect in the adaptation of them to the intended purpose. 
Crossing the Atlantic in tive days, and such like achievements, 
may be magnificent, but they are not business, and the prosperity 
of the shipbuilding industry is so dependent on the success of the 
shipowner that there is reason for grave anxiety in the perusal of 
such accounts as I have quoted. Mr. Ruskin has, in a characteristic 
manner, described the railway through a certain picturesque 
district of England as a means choot every fool in Buxton 
can be at Bakewell in half an hour, and every fool in Bakewell at 
Buxton. It is, perhaps, rather sweeping to say that every one in a 
burry is foolish ; but the commercial result of fast travelling by sea 
is such as to lead us to seriously consider whether there is really 
wisdom in providing the costly means of so much expedition. 
At all events, in the face of that result, it is certainly premature 
for ambitious naval architects to discuss vessels of sal greater 
dimensions, powers, and speed than those as yet hardly out of the 
experimental stage, to be built of new and strange materials, 
necessitating harbour works on a colossal scale and of prodigious 
cost. Unless the policy of granting subventions is to be adopted 
on a scale not hitherto contemplated, it is difficult to see how speed 
across the ocean is to be increased without further diminishing 
dividends, but, if the obstacles to commercial success can be got 
over, the requisite skill for the production of still faster vessels will 
not be wanting. 

I observe that one of our younger and more enthusiastic naval 
architects has recently contributed a paper to the Maritime Con- 
gress entitled ‘‘Shipowners and Shipbuilders in their Technical 
Relationships,” wherein he recommends the former to avail them- 
selves to the full of the technical skill of the latter with the view 
of avoiding the creation of types of vessel unsuitable for given 
purposes, and provided that it is always possible to find a naval 
architect who has been chastened into stern resistance of tempta- 
tion to build steamers with the showy attributes of great size or 
great speed when the interests of his employer would be better 
served otherwise, I agree that more intimate relations between these 
contracting parties might in many cases be advantageous to both. 
I congratulate those shipowners and shipbuilders who may have 
found their affinities, and hope that they may long see their interest 
in maintaining the union inviolate, Let us hope also that the un- 
favourable commercial results of the working of so many magni- 
ficent steamers is not in any measure due to improper advice or 
erroneous information obtained from a trusted naval architect. 
No doubt the profits of the higher class steamer carrying pas- 
sengers and cargo are greatly affected by the extraordinary 
increase in size and numbers of those carrying carge only, a type 
of steam vessel of which the evolution was foretold by the prophet 
Lardner in his writings. The survival of the cheapest is the modern 
application of the Darwinian theory to shipping, and the small capital 
account of the low-speed cargo steamer gives her, for a time, a power- 
ful lever against the vessel built with less regard to cost than to 
thorough excellence of design and workmanship, speed at sea, 
elegance of finish, and completeness of equipment. Year by year 
the differentiation of cargo ship from passenger ship has grown 
more marked till in the American whaleback some see the reductio 
ad absvrdum. In that type we find merely a receptacle for cargo 
fitted with limited means of locomotion in favourable circumstances, 
and the qualities of what we have learned to recognise as a ship 
almost entirely dispensed with. There is evidence, however, that 
ingenuity has gone rather far in this direction, and that ship-shape 
form, seaworthiness, and habitability, cannot be altogether aban- 
doned even in vessels whose employment is the humble one of the 
weight-carrier. The increase of boiler pressures, made possible by 
the extended use of steel and improvement of boiler-making plant, 
has greatly widened the range of the cargo steamer, and enabled 
her to press ever more closely on the routes from time immemorial 
in the occupation of the sailing ship. From the compound to the 
triple engine was almost as complete a revolution as from the 
simple to the compound, and the share taken in the development 
of dim improvements by members of this Institution who are now 
no longer with us, must be to us a source of pride and satisfaction. 

Their inventive genius and spirit of enterprise have changed the 





The particulars of subsidics, &c., were in part taken from Lord 
Brassey's paper, and in part kindly supplied to me by Mr. Parker- 
Smith, M.P. I have to thank M. Daymard, of Paris, for information as 
to foreign steamship lines, and Mr. D. Croll, of Rotterdam, for a copy of 








£1,600,000 capital, and 167,000 tons of shipping, absorbs subsidies 
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face of the world in many ways, and for their talents and industry 
we hold them in remembrance. Something, however, is due to 
their environment. The seed may be good, but fertile soil and 
favourable climate are necessary for a plentiful harvest, and it may 
not be unprofitable to put on record here the case of an inventor 
less fortunately placed for the appreciation of his genius. A short 
excursion into the bye-ways of engineering literature will discover 
a patent ya granted in the year 1834 to Ernest Wolff, 
agent of G. M. Roentgen, of Fijnoord, Rotterdam, for improve- 
ments in steam engines. It will probably be news to many 
tiat Mr. Roentgen’s inventions include the compound, triple, 
aid quadruple engines, with separate cranks, also with two 
o* more crank shafts connected by gearing or other mecha- 
nical contrivances, or with separate crank shafts, so that the 
eagines may be applied to distinct purposes. This arrangement 
has, not so long ago, been re-patented in connection with double 
and triple screws. The specitication also describes the receiver, or 
steam chamber, commonly used in the present day, and an 
arrangement for heating the steam contained in it. Also, the by- 
pass for starting or temporary augmentation of power, and the 
compound locomotive. I guestion if there are many patent 
specifications richer in original matter, and I think it is reasonable 
to believe that if in those days there had existed in Holland such 
an institution as ours, the inventions here described would have 
had a good chance of immediate and general adoption, the develop- 
ment of marine engineering would have been greatly stimulated, 
and the hapless inventor might not have ended his day in a lunatic 
asylum. As things were, however, his inventions made no noise 
in the world until they came to be re-invented in more favourable 
circumstances by engineers who, in all likelihood, never heard his 
nime, 

If we turn now to a subject of perennial interest and importance 
to shipbuilders, the record of disasters at sea, our attention is at 
once attracted by the terrible catastrophe of the Victoria. There 
is nothing more startling in naval annals than this sudden destruc- 
tion of a costly battleship and the sacrifice of so much valuable life 
by a slight lapse of judgment in manceuvring, on which it is im- 
possible to dwell harshly. If peaceful evolutions may prove so 
deadly, what may we not look for during a naval engagement, 
when each side will use all the arts of warfare to send the other to 
the bottom ; and if our first line of defence be so vulnerable that 
i's effacement may conceivably be an affair of a few minutes, what 
do we depend on for our second? We have here no previous expe- 
rience to guide us. The warship of Nelson’s time did not differ so 
fundamentally from an East Indiaman as a modern ironclad 
o: cruiser differs from an Atlantic liner, or a cargo tramp, 
and the rapid improvisation of a fleet for the defence of our 
shores, or the attack of a still distant enemy, has been rendered 
impracticable by our progress in naval construction. This 
sounds anomalous, but just as the increasing artificiality of modern 
civilised life makes us acquainted with new diseases, so the 
development of highly specialised types of warship makes the 
breaches in our naval cordon more difficult to heal. Iam aware 
that, in our schemes of defence, judiciously disposed coal-bags are 
relied on for the ready conversion of a swift mail steamer into an 
armed cruiser, and such adaptations may, in the later stages of a 
naval war, be the best, or even the only vessels left floating ; but 
l am inclined to think that their swiftness will be the quality to 
rely on for their survival. It must be admitted that up to the 
present, the capacity of warships to administer hard knocks is out 
of proportion to their ability to sustain them, and, in a floating 
structure, I fear it will continue to be impossible to keep defensive 
power on equal terms with offensive. 

The maritime losses, other than those of the navy, show, for 1892, 
a total of 1008 vessels of 625,224 tons, wrecked or broken up, 
making a death-rate of 34 per cent. according to numbers, or 2°8 
per cent. according to tonnage. Of these, 215 were steamers of 
257.048 tons, and 798 sailing vessels of 368,176 tons. The percent- 
age of steamers lost is therefore 1°8 according to numbers, and 1°9 
according to tonnage; of sailing vessels, 44 per cent. in numbers, 
and 4°3 per cent. in tonnage. The average tonnage of steamers 
lost is about 1200, and of sailing vessels about 460, the latter figure 
being brought down by the large numbers of American, Norwegian, 
and Swedish small sailing craft reported lost. These are probably 
all coasters, which are peculiarly liable to loss by stranding. The 
loss of vessels by burning, collision, or stranding, is hardly a naval 
architect’s question; but it is otherwise with the case of vessels 
abandoned at sea, or which founder, or are reported missing. Of 
tae latter, the great majority are sma]] wooden vessels of a class no 
longer produced in this country, and which are, no doubt, 
destined to completely disappear, but of iron and steel steamers 
and sailing vessels there come within the category of last year’s 
osses, without being satisfactorily accounted for, 48 in all—24 
steamers and 24 sailers, 10 of the latter being, I regret to say, 
Clyde built. In one, at least, of the steamers, structural weakness 
appeared to be clearly established as the cause of her abandonment 
and loss; and in one of the sailing ships deficient stability, of 
which the proximate cause was no doubt defective stowage, but it 
is held by some that the form of many modern sailing ships is 
influenced for evil by the curious basis of valuation frequently 
adopted, as the only one that can readily be brought within the 
comprehension of the buyer—I mean the estimation of the value 
of a ship in terms of the deadweight she can carry at her load 
draught. 

It cannot make for excellence in naval design that a strong 
inducement is offered to lighten the structure and increase the 
fulness of the form for the purpose of producing a large multiplier 
as one of the factors in the price, simultaneously with a reduction 
in the cost of building. The vigilance of the registry societies is 
barely sufficient to cope with the ingenuity of builders stimulated 
by the fierce struggle for existence of our days, and the ideal state 
of things is not the defiance by the registries of any elusion of their 
codes of rules, but rather the co-operation of owner, builder, and 
surveyor, for a commonend. Further, it has to be borne in mind 
—I do not speak now to naval architects—that the work of a ship 
is not the storage, but the transport of merchandise or passengers, 
and that her capacity to effect this in the most advantageous 
manner, and not the mere sustaining of weight in a dock basin, is 
the measure of her value. In dealing with this subject I am glad 
to notice that an undoubted authority on cargo steamers—Mr. 
Robert Thomson, of Sunderland—in his presidential address to 
the North-East Coast Institution last year, gives it as his opinion 
that the increase in fulness to a coefficient of 0°82 is not accom- 
panied by any gain in the efficiency of the type, although the 
shipowner apparently has a cheaper ship, calculating on the 
fallacious basis of total cost divided by weight of cargo. It is 
obviously quite possible to go to extremes in fulness as well as in 
fineness, and there appears to be evidence that in some recent 
vessels owners have passed the degree at which the best com- 
promise is to be found ; and the possible diminution of profits may 
bring about a working back to a more ship-shape form. 

While the industry of shipbuilding for commercial purposes has 
been languishing of late, there has been more than usual activity 
in the construction of vessels for the pleasure navy. Some notable 
additions have been made to the fleet of steam yachts of large 
tonnage, of which the largest has been built in England for a 
member of the American plutocracy. As channels for this distri- 
bution of wealth, large steam yachts are effectual, and being free 
from the objections which attach to some forms of sport, it is 
fortunate that their use is greatly extending ; but it is remark- 
able that during the negotiations between yacht owners and 
builders, the stream of lavish expenditure frequently receives a 
temporary but severe check. The present year will be memor- 
able for the renewed interest in match-sailing with first-class 
yachts, and for the most creditatle effort yet made for 
the recovery of the America Cup. It is to be regretted that 
the coveted prize did not reward the splendid display in 
American waters of Irish enterprise, English seamansbip, and 
Scottish yacht building. These have been defeated by the corre- 
sponding qualities in the American citizen, aided by the astuteness 


in bargaining which is his traditional characteristic. Not one of 
the contests for the famous cup can be looked upon as a return 
match, similar in conditions to the original sporting event at Cowes 
in 1851, when the cup was won by the schooner America. At that 
date the yacht for racing purposes exclusively could hardly be said 
to exist in this country, and the appearance of the America, built 
expressly for speed alone, among the British fleet of pleasure boats, 
was not preceded by six months’ notice. No special preparation 
was therefore made for her reception. The conditions now 
imposed on the challenger from this side make a perfectly fair 
contest impossible. I do not lay much stress on the fact that the 
British champion must be a wholesome boat, fit to cross the 
Atlantic, and will concede that the Vigilant is as fit to make a 
Transatlantic voyage as the Valkyrie. But the leading dimen- 
sions of the challenging vessel must be disclosed, and the 
defender may build as many vessels as he is disposed to 
find dollars for, each of these may be more powerful than 
the vessel it is to meet, and all the compensation for the 
difference in capacity for speed is a time allowance based 
on no known law of hydro-dynamics, and about which only this is 
certain, that it may be wrong in every condition of weather in 
which racing could take place, and must be wrong in all but one at 
the most. The odds are thus so fearfully against the challenger 
that it would require superhuman gifts in our builders to overcome 
them, and in future contests it should be exacted as an essential 
condition that the challenger should know as much of the 
defender’s designs as the defender has to know of the challenger’s 
design, and that no advantage in capacity for speed, so far as that 
quality is conferred by dimensions, should be permitted to either 
side. 

I have, nan earlier part of this address, alluded to the despon- 
dency with which social subjects are often approached, as con- 
trasted with the opposite tone usually adopted when dealing with 
mechanical or scientific topics. In the mechanical arts the loss of a 
position once gained can but be due to indolence or carelessness. 
Imitation of the best models is easy, and even tke origination of 
minor improvements is not difficult ; whereas, in matters connected 
with our social relations, the maintenance of a high standard of 
conduct involves continuous and strenuous personal effort, occasion- 
ally no little sacritice—indeed, no society can long exist without a 
certain surrender by the individual of his own perfect freedom in 
the interest of the general body. Socialdecadence, therefore, might 
possibly exist without retrogression in physical science, and might 
even co-exist with advancement in mechanical invention, and man’s 
power in directing the forces of nature increase while his sympathy 
with his fellows diminished. Such an Institution as ours cannot 
patiently contemplate deterioration of any kind, and, while the 
study of mechanical problems is its chief object, that great social 
question, the relations of employer and workmen, may fitly engage 
the attention of its members, so far at least as these affect the 
industries in which we are interested, and which are carried on by 
the co-operation of large bodies of men, guided by the higher 
intelligence which is, or ought to be, found among those who fill 
the positions of masters, managers, designers, or superintendents. 
If I venture to touch briefly on the labour question, it is with the 
hope that some spark may be emitted which will kindle a desire to 
apply scientific method to difficulties which, more than most, 
stand in need of searching examination, It is very commonly 
maintained that at no previous time in the history of mankind 
were the toiling millions so discontented, the relations between 
master and man so strained, or the outlook for industrial under- 
taking so gloomy, as now. The good old days when workmen 
were diligent, patient, and grateful; when employers were treated 
with that deference which is their due; when the paid delegate 
had not been invented, and the strike, the lock-out, and the 
picket were unknown; when, as yet, the English love of fair play 
had not been shown by mobs of colliers setting on their fellows at 
a hundred to one and pounding them to jelly for daring to earn a 
living in their own way ; those peaceful and prosperous times are 
referred to with regret and foreboding of the unlikelihood of their 
speedy return. But, even after painstaking historical research, it 
is impossible to fix upon the date of the primitive golden age of 
the industrial world, or a time when regrets for days gone by were 
not frequent and profound. It must, at all events, have been 
anterior to the colossal strike of brickmakers in Egypt and the 
consequent exodus of the oppressed—a labour movement to which 
no disturbance in our day is any more comparable than the ranting, 
boisterous organiser of the New Unionism is to the majestic figure 
of Moses. Some three hundred years after this revolt—if I may 
still cite as historical the Hebrew records before a scientific body— 
we find life on the estate of a man of wealth portrayed in a charm- 
ing aspect in the story of Boaz among his reapers invoking blessings 
upon them, and the labourers making cordial response in like manner. 
With the manners and customs of our contemporaries in the rural 
districts of this country I am not sufficiently acquainted to be able 
to say what sort of language is commonly to be heard in the 
harvest field, but I will venture to affirm that such a salutation 
from the owner of a modern factory to his hands would be received 
with considerable astonishment, and I doubt if any of those so 
addressed would have the presence of mind to make an appropriate 
reply. Even in Palestine, however, these admirable relations 
between capital and labour were neither general nor constant. 
Only three generations later, in the time of the great-grandson of 
the gentleman farmer to whom I have referred, we find quite other 
conditions, for it is recorded of a great stock-raiser in Carmel, that 
his reply to a civil message was: ‘‘ There be many servants, now-a- 
days, that break away every man from his master.” There is quite 
a nineteenth century ring about Nabal’s complaint, and it is 
comforting to know that human nature has changed but little in 
three thousand years. The reply of the working man of the period, 
concerning his master: ‘‘ He is such a son of Belial that a man cannot 
speak to him,” showed that the golden age was certainly past, and 
antagonism between employer and employed had fairly set in. 
The capitalist of apostolic times is not well spoken of, and we are 
forced to conclude that, in times past, whenever cash payment had 
to be made for services rendered, selfish employers and unprofit- 
able labourers were not altogether unknown. The performers, the 
language, the scenery, and the stage may be changed, but the 
drama is always the same. In Europe, serfdom began to dis- 
appear, and the wage system to take its place, early in the 
thirteenth century, and with its establishment arose those disputes 
which appear almost inseparable from it. Landowners, farmers, 
and other employers of labour became so alarmed at the continual 
increase of wages, that, in 1350, the Statute of Labourers was 
enacted, and this first attempt of the Legislature to regulate 
wages remained the law of the land for more than 200 years, 
Under it, the wages of the year 1347 were declared to be the 
standard, breach of contract by the workman was punishable by 
imprisonment, and the giving of alms to the able-bodied was 
forbidden. But the combined efforts of King, Lords, and Commons 
were quite ineffectual to prevent the rapid rise of wages which the 
gradual improvement in the manner of living of the labouring 
classes rendered necessary, and the scarcity of hands in consequence 
of the Black Death of 1349 made it possible to secure. In 1388, a 
statute was enacted, forbidding any labourer to remove from one 

art of the country to another without a letter patent under the 
King’s seal, and this enactment was somewhat more effectual in 
checking the material progress of the labouring classes for a time, 
In 1563, in the time of Elizabeth, an Act was passed giving 
authority to the magistrates to fix the rate of wages every six 
months. It is noteworthy that there exists at present in Glasgow 
an association of employers, which declares one of its objects to be 
the reviewing of the rates of wages twice a year in accordance with 
the times, in the manner prescribed 330 years ago by Queen Bess’s 
most excellent majesty, but, in the local case, without the inter- 
vention of the civil authorities. The resultant of all the efforts of 


labourers to raise wages, and the determination of rulers to keep 
them down, was the maintenance of real wages at an almost con- 
stant level, although nominal wages were continually rising. 





Wages followed prices with tolerable constancy until the entirely 
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new condition of things arose which is the effect of the 
engine, the spinning jenny, the power loom, the locomotiy 
steamship, the cheap literature, and the host of inventions whi 
the genius of Watt has rendered possible. New wants have we 
created by the creation of the means of supplying them — 
habits have been formed by the possibility of indulging in th 9 
and the effect upon the wages of the manufacturing classes is £3 
force them to the rate which is sufficient to insure the eatisfacti n 
of the new wants and desires. The tendency of wages to ae 
themselves to the standard of living appears to be irresistibley 
is difficult at all events to explain the alterations in wages on * 
other theory, : aad 
We cannot, in the time at our disposal, follow the history of w. 
disputes in all ages. We have seen that relations between the payer. 
and earners of wages were often strained in ancient and medicoed 
times. Coming nearer to our own time and place, the great strikes 
of 1837 among cotton-spinners, colliers, and iron-moulders acon 
estimated by the late Sheriff Alison to have occasioned a loss in 
Lanarkshire alone of half-a-million sterling ; and, in a speech of his 
at the trial of a spinner for intimidation, he expressed an opinion 
that society could not sustain a repetition of fe shocks, but that 
capital must migrate from the country where such calamities 
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possible. The migration of capital is still foretold from time to Aten 
ut its flight is still delayed. Of recent disturbances of industry jt 


is needless to speak. Enough to have shown that disputes on wages 
questions have always been and probably will be so long as the sole 
nexus between man and man is cash payment, and I suggest asa sub. 
ject not beneath the notice of members of this Institution a scientific 
method of dealing with wages, if such can be found. Theold methods 
have been tried with results the reverse of satisfactory, and some 
men, reputed wise, say that the doctrine of lwissez-fuire has had its 
day. The law of supply and demand has been wittily described 
as one by the operation of which you begin by demanding a 
shilling for a pennyworth of what is urgently wanted, and end by 
offering for a penny a shilling’s worth of what is not wanted at all, 
This law may theoretically be sufficient for the adjustment of the 
conflicting claims of master and man, but it will hardly be cop. 
tended that it would be convenient in practice to have waves sub. 
ject to fluctuations like those with which the Stock Exchange makes 
us familiar. Neither can we calmly await the adaptation of the 
supply of workmen to the demand by the starvation of the redun. 
dant numbers. Some artificial regulation is, I believe, necessary 
and it might be our part to show, if we can, how that regulation 
can be intelligently applied, and how waste of energy in striving 
for the unattainable should be avoided. 

Many of us have no doubt been amused by a highly imaginative 
work, entitled ‘‘ Looking Backward,” wherein the author depicts 
an ideal Socialism providing for all wants on the sufficient and yet 
economical scale by which the manna in the wilderness was regu- 
lated, each having full supply and nothing over. The weak point 
in that conception is of course that in no state of society, of which 
we have any knowledge, has there ever been enough of wealth to 
divide out in such ample shares. Our own country is still 
the wealthiest in Europe, and the total gains of the nation 
from agriculture, mining, manufactures, transport, rent, com- 
merce, shipping, banking, and the learned professions, were 
estimated at £1,300,000,000 sterling for the year 1889. Our 
population at the same time amounted to 38,200,000; so that, 
if the income were equally divided, there would just be 13s, 
‘ad week for each man, woman, and child in Great Britain and 

reland. Assuming that each person had equal rights to the pro- 
ducts of industry, it might be said that 13s, per week expressed the 
just measure of his or her rights in current coin, and that any 
aspiration for more could only be gratified by being unfair to the 
community. Leaving out of consideration a monarchy, which could 
hardly be maintained in dignity and splendour on 13s. per week 
each to the sovereign and consort, with a similar allowauce for 
each prince and princess—it is probable that a commonwealth, 
though composed of persons strongly imbued with the civic spirit, 
might require a government of some sort; but even a Nationalist 
Member of Parliament would barely be content with so scanty an 
honorarium ; and an efficient minister, prime or otherwise, could 
hardly be obtained at the price. Our generals, admirals, naval 
constructors, judges, doctors, and other necessary capable and 
learned men could not well be developed under such conditions ; 
and as for our captains of industry, men of enterprise, skill, and 
invention, does any one suppose that their faculties would mature, 
and their efforts be stimulated, without the prospect or hope 
of gain commensurate with their labours, risks, and talents’ 
Deprived of those who take the initiative in operations of pro- 
ductive industry, who can doubt that the gains of the nation would 
fall below that of the lowest in the scale of civilisation! In Russia, 
for example, the income per inhabitant is only one-third of that 
enjoyed in the United Kingdom, not because her soil is unproduc- 
tive, her mineral resources inconsiderable, or her population indo- 
lent, but because internal communication is undeveloped, and men 
of light and leading are extremely rare. It is evident, therefore, 
that the object of every one who desires the welfare of the wage- 
earner ought to be the increase of the gross earnings of the nation, 
rather than the decrease of the share now falling to any individual 
or class. It has been well said that the prosperity of each 
one of us is inextricably bound up in the prosperity of every- 
one else, and the manner of increasing our own gains is not 
to lessen the gains of our neighbour, or to put obstacles in the 
way of his enrichment, but rather to contribute to his success in 
the full assurance that a portion must overflow towards the 
reservoirs of others, A rich minority has always existed in civilised 
communities, and no revolution has ever yet been able to obliterate 
it, neither can it be made to permanently disappear in a free 
country, liberty being, in the nature of things, for ever incon- 
sistent with equality and fraternity. All attempts on a large 
scale to enrich the poor at the expense of the wealthy must fail, 
for the simple reason that the rich are not rich enough to supply 
the means, and the modern idea of bettering the producer by 
diminishing production is of all notions the most foolish. 

The patriarchal system is not compatible with the factory system 
and the Employers’ Liability Acts, which substitute costly legal 
process for the impulse of benevolence. Methods of insuring equit- 
able industrial remuneration must, I conceive, be devised after 
careful investigation of those subtle laws, whereof we may discern 
the operation, but which, as yet, have not been codified in a 
manner to be “ easily understanded of the people.” Such an in- 
vestigation I commend to some of the active brains among our 
membership, and would for encouragement point to the apparently 
satisfactory settlement of the apprentice question, long a root of 
bitterness in the iron shipbuilding yards, not by strike or lock-out, 
but by calm discussion founded on ascertained facts and laws 
deduced therefrom. Other labour questions I believe to be capable 
of solution in like manner, and I am confident that sooner or later 
the solutions will be found, They will, however, I believe, con- 
tinue to elude those who seek for them in the nationalisation of 
mines, railways, and factories, or in any system which does not 
leave the individual free to secure the full reward of his own exer- 
tions. As for the future of engineering, civil or mechanical, and 
of shipbuilding for war or commerce, I venture on no prophecy, 
having the permanence of our records and the fear of posterity before 
my eyes. In shipbuilding, however, it is safe to say that the pro- 
digious development of it must in time be checked. Increase of 
— and the extension of empire cannot go on indefinitely. 

he waste places of the earth must ultimately be filled up, and 
emigration cease. The volume of trade must attain a maximum 
when the limit of productivity is reached. But renewals and the 
repair of loss and decay give employment to many now, and must 
even in the stationary stage continue to do so, and for long after 
civilised humanity has spread over the earth’s surface, our engi- 
neers will have ample occupation in subduing the forces of nature 
which are hostile, and harnessing those which are serviceable to 
man ; in abolishing pestilential swamps, and transforming tropical 
jungles into pleasant places of habitation ; in irrigation o parched 
deserts, and in perfecting sanitary appliances, until the appearance 
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“ ae found in musenms of morbid anatomy. The 


i ngineer has yet scope for devising means of relievin 
Cr labours vhich irksome or hiaees pm 
pace that all toil shall be healthful and pleasant ; and the ship 
that shall satisfy the poet by “laughing at all disaster,” belongs, 
as yet, to the distant future. — . : 

In that future, our feats of invention and construction may be 
forgotten, but although posterity may not ary ys them, the 
efforts of this centre of intellectual energy cannot fail of their dae 
influence ; and our works will, 1 trust, be such that, if they follow 
us at all, they may follow us to our honour, when we have rested 
from our labours, and the torch of knowledge has passed from our 
hands to those who will carry it to regions we shall never reach, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ConsuMERS have been holding back their orders as long as they 
can, and have this week in some instances been compelled to give 
them out even at present prices. There is still, however, a great 
deal of business held back, which will not be put upon the market 
until the close of the coal strike. Yet, compared with three 
years ago, marked bars are £1 less, being £7 10s. against 
£8 at the earlier date. In November, 1890, good merchant 
bars were £6 15s, to £7, and common were 5s. upwards, 
Thus both qualities were about 7s. 6d. per ton dearer than now. 
Black sheet iron at the present time is 15s, lower than three years 
back, £7 5s. being asked for doubles, against £8 at the earlier date. 
Galvanised sheets, which then were £12 17s, 6d., are now £11 to 
£11 5s., a drop of 32s. 6d., and in some qualities, 37s. 6d. Small 
wonder then that ironmasters were urging on ’Change to-day— 
Thursday—in Birmingham, that finished iron buyers would not 
gain as much as they were rey om] by hanging back. Dis- 
appointment was expressed at the failure of the coal strike confer 
ence, for until the settlement of this dispute it seems hopeless to 
expect any considerable volume of business. Pig iron changes 
hands in small parcels at firm rates. Staffordshire foundry pigs of 
medium quality were quoted 50s, to 52s, 6d., and medium forge 
45s, to 46s. All-mine hot-blast were 60s. to 62s. 6d. Hematites 
averaged 54s, to 55s, for forge and 57s, 6d. for foundry, delivered 
into this district from Cumberland, South Wales, and other hema- 
tite producing centres. 

North Staffordshire has lost another important resident by the 
death, on the 4th inst., at Hanley, of Mr. Cha.les James Homer. 
The deceased gentleman was one of the leading pioneers of the 
colliery industry of North Staffordshire. 

The engineering trades of the Midlands continue better engaged 
than the continuance of the coal strike and the depressed condition 
of business throughout the country would lead one to imagine. 

Gas engineers have lately been considerably in evidence in 
Birmingham, for the autumn general meeting of the Midland 
Association of Gas Managers was recently held there. Mr. Pater- 
son, of Cheltenham, was elected president for the ensuing year, 
and Mr. Winstanley, of Coventry, vice-president. Mr. C. Meikle- 
john, of Rugby, was re-elected secretary, and Mr, P. Simpson, 
treasurer. At the conclusion of the ordinary business, the 
members, by the courtesy of the Midland Railway Company, 
visited the Oil-gas Works at Worcester Wharf, and the electric 
lighting plant in Lawley-street. Later on the Windsor-street gas- 
works of the Birmingham Corporation were inspected. 

The Council of the Institute of British Carriage Manufacturers 
have accepted an invitation received from Birmingham, to hold 
the seventh annual autumnal meeting of the institute next year at 
Birmingham. A local committee has been appointed to carry out 
the arrangements. Mr. Percy Preston, of Messrs, Holland and 
Holland, 479, Oxford-street, London, has been selected for 
nomination at the forthcoming annual meeting, as president of 
the institute for the ensuing year. 








NOTES FROM LANCASHIRE. 


(From our own Correspendents.) 

Manchester.—The position has not only got back to much what it 
was prior to the unsuccessful attempts at a settlement at the joint 
conference of coalowners’ and miners’ representatives in London, 
but the prospects of any further efforts at an amicable agreement 
would seem to be now more than ever remote. Both sides are 
now evidently preferring to fight out the coal dispute to the end. 
The various meetings of the miners held during the past week have 
gone dead against accepting any of the coalowners’ proposals, 
and in some cases they have not even confirmed the proposals put 
forward by their own representatives, so that any general con- 
ference of the Miners’ Federation is not at all likely to be called to 
put forward any further su tions for settlement. The Coal- 
owners’ Federation, on the other hand, is not holding any further 
meetings at present, and the matter in the meantime is left 
entirely in the hands of a small sub-committee, which is sitting 
occasionally to watch the course of events. The officials of the 
Miners’ Federation are evidently expecting that next week there 
will be a number of defections from the Federated coalowners, but 
the Coalowners’ Federation have no apprehensions whatever on 
that score, and I understand from some of the leading repre- 
sentatives that there is every confidence that all the principal 
collieries will hold together until the matter in dispute is brought 
finally to an end, The outlook as regards all the large coal-using 
industries is therefore nothing less than disastrous, as there seems 
to be no small probability that the coal stoppage may possibly be 
prolonged over the remainder of the year, and in the meantime, 
with the increased demand for house-fire requirements, there is no 
chance whatever of any easing down in prices, but rather the pro- 
i that they may still further advance, which has already been 
the case during the past week, although this has been due mainly 
to temporary causes. 

There was about the usual average attendance on the Man- 
chester Iron Exchange on Tuesday, and much the same depressed 
tone throughout the market which has prevailed for the last two 
or three months. It was very exceptional where business of any 
moment was reported, either in raw or manufactured material, 
users simply going on buying in only the smallest possible quan- 
tities for their immediate requirements, which in many cases are 
just now restricted to very limited dimensions, owing to the con- 
tinued interference with operations caused by the coal stoppage. 
For pig iron —— are irregular, and in some cases show a 
weakening tendency. For district foundry brands late prices are 
hot more than maintained, Lincolnshire makers finding it 
difficult to get more than 42s., although 6d. above this is 
obtained on occasional small parcels, and Derbyshire remains at 
about 50s., net cash, delivered Manchester. Forge qualities of 


mic shall be regarded as . ee and disease germs 


to be coming forward, in small quantities, for immediate delivery. 
Prices, however, continue firm, North Staffordshire makers not 
quoting anything under £5 17s. 6d. for bars, with Durham bars 
averagin fa 15s., and Scotch obtainable at £5 12s, 6d. to £5 lis., 
delivered in this district. 

A very quiet tone continues to be reported throughout the steel 
trade, with hematites not fetching more than 53s. to 53s. 6d., less 
24, for good foundry qualities, and steel boiler-plates not averaging 
more than about £6 10s. per ton for good qualities, delivered to 
consumers in the neighbourhood of Manchester. 

The ition as regards the engineering industries remains 
practically the same as I reported last week ; establishments 
generally continue but indifferently employed, with a slackening 
off in some departments, and generally but a discouraging outlook 
with regard to the future, owing to the uncertainty as vy be long 
the coal stoppage may stil] continue. 

Reports have been current during the last few days that the 
water would be turned into the important section of the 
Manchester Ship Canal between Latchford and Runcorn this week, 
but it has been found that the work is not sufficiently advanced to 
admit of this being done until, probably, next week at least. At 

resent the bed of the Canal at Latchford is covered by railway 
ines and wagons, whilst at the Manchester side of the locks there 
is a dam of earth to cut away before the water can flow into the 
section, and, even with the steam excavating machine: and 
travelling cranes, it will take some little time further, at any rate, 
before these obstacles to the flow of the water can be removed. 
Amongst prospective developments which the opening of the Ship 
Canal will bring forward, a syndicate is being formed for running 
passenger steamers the whole length of the Canal; whilst at Latch- 
ford, which prior to the Canal works being commenced was a 
sleepy, old-fashioned little village, there are already indications 
that the Canal will lead to a considerably increased population on 
the banks at this point. I also hear of some of the large engineer- 
ing establishments in this district contemplating the putting down 
ot extensive works on the banks of the Canal, in the neighbour- 
hood of Manchester and Salford ; and all sorts of speculations are 
being indulged in as to the effects which the opening of this 
important waterway will have upon the district. 

4 the coal trade there has been a good deal of excitement 
during the last few days, owing to the rush of buying which has 
come upon the market since the collapse of the settlement proposals 
at the joint Conference in London. Last week not only coalowners, 
who are supplying the requir ts of their cust s from out- 
side districts, but merchants and dealers and large users were all 
holding back from buying, in anticipation of some possible resump- 
tion of work, with the result that stocks on all hands were allowed 
to run down to the lowest point; and when the week opened, with 
no settlement come to, there was necessarily an eagerness on all 
sides to place out orders to replenish their almost exhausted stocks, 
whilst as so little coal had been ordered from outside districts, 
arrivals at stations and wharves in the neighbourhood of Manchester 
were much below the average. This pressure of demand necessarily 
had the effect of at once forcing up prices, and all sorts of figures 
were being asked by representatives of collieries attending the Man- 
chester Coal Exchange on Tuesday. Advances, in some cases of 
5s. and generally of 2s. to 3s. per ton above last week’s prices 
were being asked, and under the circumstances, anything like 
defi ite quotations were difficult to get ; but generally engine fuel 
is not obtainable under about 17s. to 18s.; steam coal, 20s. to 21s.; 
and house coals, 23s. and 24s. up to 27s. 6d. and even 28s. 6d. 
per ton in some cases, delivered at stations in the district. Local 
collieries that are at work have also raised their prices, and at the 
pit month engine fuel averages 16s, to 17s., with round coal at 
about 21s, to 22s. per ton. These excessive prices may, of course, 
only be temporary, but that some advance will be maintained is 
more than probable. 

Barrow.—The hematite iron trade is still depressed, and orders 
have been fewer and quieter this week than of late. The pro- 
longation of the coal strike is having a most serious effect on trade 
here, but there are — cts when a settlement is arrived at that 
cn improvement will take place in the hematite pig iron trade. 
Indeed, an improvement has begun to assert itself before the strike 
commenced. Makers are increasing stocks to a slight extent, and 
warrant iron has increased in stock to the extent of 2863 tons, and 
now represents 83,135 tons, or 40,282 tons more than was in stock 
at the close of last year. Prices are easy at 44s. 44d. sellers, net 
cash, and 44s, 3d. buyers. 

In iron ore very little trade is being done, and prices conse- 
quently remain at a low point—8s. 6d. to 9s. per ton net at mines 
for codheary descriptions, and 11s. 6d. for special sorts. 

The steel trade is still remarkably quiet, and very few orders are 
offering in any branch of the trade. Heavy rails are in quiet de- 
mand, and prices are unchanged at £3 15s. net f.o.b. In light 
rails there is nothing doing. ‘lhe steel works at Barrow are again 
closed for the week, and it is evident that if the coal strike is not 
soon settled there will be no revival of activity this year. No 
orders are coming to hand for steel shipbuilding material. 

Shipbuilders and engineers have very few orders on hand, and 
there is an especial absence of activity in the large yards at Barrow, 
but hopes are entertained that new orders will be secured soon, 
and in the meantime the Naval Construction and Armaments 
Company have two ships on the stocks, and are engaged on several 
repair orders. The British and African steamer Batanga will take 
her trial trip this week. The s.s. Clan Drummond of the Clan Line 
is being tripled at Barrow, and new boilers are being supplied. 

Coal and coke are in short supply at full prices, 

Shipping is idle. The exports of pig iron and steel from West 
Coast ports during the week amounted to 12,650 tons, compared 
with 14,463 tons in the corresponding week of last year, making a 
decrease of 1813 tons. The aggregate shipments this year have 
reached to date 638,718 tons, comparing with 613,213 tons in the 
corresponding week of last year, an increase of 25,505 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


BirTER was the disappointment last Saturday when it became 
known that the two days joint conference at London between the 
Federations of Coalowners and Colliers had ended in a failure. On 
all sides most sanguine hopes of a settlement were entertained. 
The position to-day—Wednesday-—is sharply defined. The coal- 
owners made two offers to the men: First, to go in at the present 
rate of wages, with 15 off the 40 advances—that is, about 105 off 
the gross wages; this 15 to be placed in the bank awaiting the 
decision of the Board of Conciliation to be immediately formed. 
This offer was refused, and was met by a counter proposal on 
behalf of the men, to the effect that work be resumed at the 

resent rate of wages until Ist April next; that a Board of 

nciliation be formed to decide all wage questions in the 
future, and that the present wages, less 10 per cent., be taken as 
the basis price. These proposals—particularly the latter—were 





Lincolnshire iron remain nominally at about 41s, 6d., delivered 
equal to Manchester, but the sales that are just now being made 
are almost entirely for supplies going into other districts—Stafford- 
shire mainly. Middlesbrough iron offering here is decidedly easier, 
and good foundry brands can be readily bought at about 43s. to 
43s. 4d., net cash, delivered Manchester. Scotch iron shows rather 
a tendency to harden, but this is due solely to the smallness of the 
stocks held at the Lancashire ports, with practically nothing coming 
forward from the makers. Almost the whole of the iron offering 
in the market is consequently in the hands of merchants, and they 
are asking about 46s. and 46s, 6d. for Eglinton, and 47s, for Glen- 
garnock, net, prompt cash, delivered at the Lancashire ports, with 
Some of them very indifferent about selling at ail. 

. No material change can be reported as regards the manufactured 
iron trade, Generally only a very moderate business is reported 


d ible to the employers, who made an alternative offer, the 
chief points ef which were the immediate formation of a Board of 
Conciliation with an independent chairman, to go into the matter 
at once, and the men to go to work at the terms agreed upon by 
the Board. In each case both parties were to be at liberty to 
bring forward any evidence they thought fit. The miners’ repre- 
sentatives undertook to ballot their members of their unions on 
their proposal. The ballot is to take place to-morrow—Thursday 
—and Friday. All the coalowners can do now is to wait the 
result of the reference to the men. 

Although no pig iron is being made in the district, stocks are 
decreasing at a very low rate, due to the fact that foundries and 
forges are nearly all idle. Forge iron at Sheffield is quoted at 
40s, to 41s. per ton. Since the coal stoppage hematite pig iron has 
fallen about 1s. per ton, the price for mixed numbers being now from 





49s, 6d. to 52s. per ton; the former being North-east Coast, and 





the latter West Coast. Local makers of Bessemer billets have put 
up quotations 7s. to 10s. per ton, £5 15s. being about the market 
rice. 

The bulk of the coal now coming into Sheffield is from Notting- 
ham. The rates from that coalfield are lower, and the traffic can 
be worked much more expeditiously by the Midland Railway. It 
takes a fortnight to send and get back trucks over the North- 
Eastern Railway to Durham and the North. Hard steam coal is 
commanding 17s. to 18s, per ton, as compared with 9s, and 10s. 
per ton prior to the strike. Best Durbam fonndry coke is now 
delivered at Sheffield at 22s. per ton, which is only a difference of 
about 2s, a ton on the quotations current before the stoppage. 
This coke is mainly used for blast furnace purposes. Steel manu- 
facturers complain that the North country coke does not suit their 
purpose, as it is too heavy. They require a coke that will ignite 
quickly ; but there is no other coke to be had, and they have, 
therefore, to make shift with it. 

In most of the large works which I visited this week, I found 
that the principals were doing their best to alleviate the distress 
by giving their employés two or three days’ work a week. It is 
distributed as evenly as possible over the men in the different 
departments; but, in spite of the greatest care, the suffering is 
severe and widespread. 

The Sheffield Gas Company’s advance of the price of gas by 3d. 
per 1000 cubic feet is to be opposed by the manufacturers and 
traders. Even this advance will not recoup the company for the 
extra price it pays for fuel. It is now purchasing supplies 
ahead, at 10s. to 12s. per ton more than the normal price. As it 
takes a ton of coals to make 10,000 cubic feet of gas, it is evident 
that with the extra price the company only get 2s. 6d, towards the 
10s, or 12s, dearer coal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

‘‘THE melancholy days are come, the saddest of the year,” in 
more senses than one, for the depression of trade in the iron and 
steel industries has been intensified this month, and in no depart- 
ment are there other than unfavourable prospects for the winter 
season. Not only has the demand fallen off, But prices are easier 
for No. 3 and hematite, which have most felt the closing of the 
navigation season, because they are chiefly the qualities that are 
shipped. The quantities exported this month are much less than 
they were last month, and very little is being sent to the Con- 
tinent. Unfortunately for the pig iron makers, at the same time 
that their prices have been further reduced, the cost of production 
increases, for coke has advanced in price, and now good Durham 
blast furnace coke, that previous to the Midland strike could 
be obtained at lls. 6d. per ton, delivered at the Middlesbrough 
furnaces, cannot be had under 13s., and 13s. 6d. is more generally 
quoted, while at these figures only small Jots can be got. There is 
great difficulty in getting adequate supplies of coke, and even 
makers who have contracts running often tind the deliveries short, 
so that they are put to much trouble, inconvenience, and loss, 
The coke manufacturers are not making as much as they could do, 
because they can sell their coal to more advantage unconverted 
into ccke. They can find a market at high prices for all the coal 
they can send to the Midlands and Svuth Yorkshire, and they can 
get for any coke they send much better prices than the North- 
country consumers are prepared to pay them. ‘Thus they are 
taking advantage to the full of the extraordinary state of affairs in 
the Midlands, and some of the regular customers in this district have 
to suffer in consequence. Thereis another reason which also contri- 
butes to the short supply of coke to this district, and that is that 
the trucks available are not equal to the requirements, even though 
wagons from other railways are cg yy The North-Eastern 
Railway has, therefore, given orders for the building of 1000 ten- 
ton wagons at a cost of between £80,000 and £90, Collieries 
which have long been idle have been re-opened, and preparations 
are being made for re-opening others. All the collieries are being 
employed to their fullest capacities, and not only have all the 
10,000 miners who were idle for a twelvemonth after the Durham 
strixe found work, but 4000 to 5 men have been obtained 
from other districts, A brisker time for the Durham cval 
trade has not been experienced for the last twenty years, 
but, of course, this can only last till the strike in the 
Midlands terminates. Judging by the exports, one would not 
imagine that the coal trade was so very brisk, but to some extent 
the shipments are being limited in order that more cval may be 
available for sending to South and West Yorkshire and other 
strike districts. But besides this the cessation of the Baltic 
business reduces shipments, but this will not be materially felt as 
long as the strike lasts. Certainly the Durham and Northumber- 
land coalowners, and particularly the former, are profiting largely 
by the strike, and will be making up for the losses they suffered 
last year through the Durham strike. The settlement of the wages 
question in the Northumberland coal trade is satisfactory; the 
men have accepted the offer of the owners, which was the same as 
that of the Durham masters, viz., 5 per cent. advance for six pays 
or three months. 

The difficulty of working the blast furnaces in this district at a 
profit is inc ,and makers who have any furnaces that will 
shortly need relining have taken or will soon take advantage of 
the quiet trade and unprofitable prices to blow out such furnaces 
and have them relined, a step which will be advantageous to them- 
selves, as well as to the trade generally, because a reduced pro- 
duction will prevent prices falling so rapidly as they would 
otherwise drop. Four furnaces—two producing Cleveland iron and 
two making Neanediie—oeen blown out last month for relining, 
viz., one each at Lackenby, Clay-lane, Newport, and Consett 
Works, and now 85 furnaces are in operation out of 143 erected, 
and of these several more will be stopped before the close of the 

ear. Of the 85 furnaces now at work, 47 are making Cleveland 
iron, and 38 hematite, basic, or spiegel iron. At the close of 
October, 1892, there were 94 furnaces in operation ; at October 
31st, 1891, 90; and at October 31st, 1890, 104. 

Last month’s statistics, drawn up by the Cleveland Ironmasters’ 
Association, were very satisfactory. There was quite a rush to 
deliver iron before the close of the navigation season, and the ship- 
ments of pig iron from the Tees reached 95,673 tons—5710 tons 
more than in September, and 30,256 tons more than in October, 
1892. It had been estimated that stocks of Cleveland iron would 
show a decrease of 10,000 tons, even the most sanguine did not 
calculate upon more, but the result was considerably better than 
this, as a decrease of 14,173 tons was reported, of which Middles- 
brough makers alone were credited with 10,617 tons. The stock 
held was 182,820 tons at October 31st, of which makers had unsold 
92,648 tons, and in Connal’s stores there were 88,077 tons. It might 
have been expected that with such brisk shipments Connal’s stores 
would have been reduced, as itis No. 3 that they hold, and that is 
the quality that is generally required for shipment, but instead of 
a decrease there was an increase of 111 tons. The output during 
the month amounted to 116,099 tons of Cleveland iron—2781 tons 
increase on September—and 113,826 tons of hematite, basic, and 
spiegel iron—3164 tons decrease—the total being 229,925 tons— 
decrease 383 tons—notwithstanding the longer month. This month 
a considerable further decrease will be shown. 

The Tees Conservancy Commissioners have made a welcome 
concession to the pig iron trade of the district, and that entirely 
of their own accord, the ironmasters and merchants having made 
no application. They have decided to reduce their dues on pig 
iron exported by 20 per cent. from December Ist. At present the 
Tees Conservancy Commissioners receive 3d. per ton on all pig 
iron exported from the river, and it will, with the advent of next 
month, be reduced to 2?d. Some twenty years ago, when the 
iron trade was very prosperous, and the funds of the Tees 
Commissioners were iow, those in the iron trade recognising the 
necessity for rapidly carrying out the improvements in the river, 
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voluntarily offered to have the dues on pig iron increased from 1d. 
to 3d. per ton, and that has been paid ever since. The Commis- 
sioners have employed their funds to excellent advantage, and can 
now do with a smaller revenue. Accordingly they take the oppor- 
tunity of relieving those who came to their rescue in the past, and 
the reductions they are making in the dues are equal to giving up 
£9500 per annum. They reduce the dues on shipping by a further 
24 per cent., and also the dues on launches. 

Further reductions must be reported this week in the prices of 
No. 3 Cleveland pig and hematite, notwithstanding that coke is 
higher, and Spanish ore also, and that prices are made more 
unprofitable. No, 3 Cleveland, G.M.B., has been sold at 43s. 44d. 
per ton for prompt f.o.b. delivery, though few makers have been 
oe to sell under 34s. 6d. Cleveland warrants are about 
34s. 5d., but have been as low as 34s. 3d. this week. No. 1 Cleve- 
land, G.M.B., bas been sold at 36s. 9d.; No. 4 foundry, 33s. 6d.: 
grey forge, at 32s. 6d.; mottled, 32s. 3d.; and white, 32s. per ton, 
all prompt f.o.b. delivery. Mixed numbers of East Coast hematite 
pig have dropped to 43s. per ton, f.o.b.; and furnaces will have to 

blown out if the Midland strike is not speedily settled. The 
loss of the Sheffield market was not much felt while the navigation 
season lasted, because so much had to be sent to Russia and Italy ; 
but now the termination of the strike is anxiously looked for. 

Very little that is satisfactory can be reported concerning the 
manufactured iron and steel industries, as the inquiries are few 
and prices unsatisfactory, though quotations do not differ from 
those reported last week. The Consett Company, which had to close 
a portion of its works through want of water, has been able to 
re-open Nos. 1 and 2 plate mills this week. The Darlington Forge 
Company has received orders from the British Admiralty to 
supply the stern ts, rams, and rudders of her Majesty’s first- 
class battleships Majestic and Magnificent, which are each to be 
of 14,000 tons displacement, and to be built, the first at Ports- 
mouth, and the second at Chatham. The rams will each weigh 
30 tons, the rudders upwards of 15 tons, and the stern posts 
12 tons, all to be of steel. Palmer's Shipbuilding and Iron 
Company, Jarrow-on-Tyne, have also secured orders from the 
Admiralty for the construction of the hulls and machinery of three 
fast sea-going torpedo boat destroyers, each of 200 tons. . This is a 
new class of work altogether for the district. Messrs. Osbourne, 
Graham, and Co.’s yard at North Hylton, near Sunderland, which 
has been idle most of the year, has been re-opened, but generally 
the tendency is to close shipyards rather than otherwise. 

Mr. Ralph Jameson, who has for many years been connected with 
the West Stockton Ironworks, for along time as manager, has been 
appointed to an important position under Dorman, Long and Com- 

any, Britannia and West Marsh Iron and Steel Works, Middles- 

rough. Mr. Ramsey Kendal, who has had the inspection and 
testing of materials department of the North Eastern Railway under 
his supervision, has been appointed manager of the company’s loco- 
motive works at Darlington, vice the late Mr. William Younghus- 
band, whose decease was recorded last week. Mr. Kendal served 
his apprenticeship as a premium a3 under the company. Mr. 
Timothy Robinson, engineer of the Gordon House Colliery, Cock- 
field, and late of the Seaham and Hetton Collieries, has been 
appointed engineer of the Shipley and adjoining Peacock Collieries, 
in Derbyshire, for which collieries Mr. A. Dury Mitton, late 
manager of the Gordon House Colliery, is now chief mining 
engineer. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been quiet, but fairly steady. On 
*Change in Glasgow, Scotch warrants have met a moderate sale at 
42s. 24d. to 42s. 4d. cash. Cleveland warrants have been done at 
34s. 4d. seven days, and 34s. 54d. three months. A small business 
transpired in Cumberland hematite at 44s. 44d. cash. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s. Monkland and Carnbroe, 
Nos. 1, 44s. 6d.; Nos. 3, 43s. 6d. Clyde, No. 1, 47s. 6d.; No. 3, 
44s, 6d. Gartsherrie and Summerlee, Nos. 1, 49s.; No. 3, 46s. 
Langloan, No. 1, 56s.; No. 3, 46s. 6d. Coltness, No. 1, 55s. 6d.; 
No. 3, 49s. Gle ock, at Ardrossan, No. 1, 49s.; No. 3, 45s. 6d. 
Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d. linton, No. 1, 
45s. 6d.; No. 3, 44s. 6d. Shotts, at Leith, No. 1, 51s.; No. 3, 
48s. 6d. Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4132 tons, compared with 5440 in the corresponding 
week of last year. 

The five furnaces that were put out at the Govan Ironworks for 
repairs are again in blast, and besides these two have been put in 
at Carron and one at Summerlee. There is now only one furnace 
making basic iron, compared with five at this time last year, 
twenty are producing hematite, and thirty-two ordinary and 
special brands, and the total number now in operation in Scotland 
is fifty-three, against forty-five a week ago, and seventy-seven in 
the corresponding week of last year. 

The export trade in Scotch pig iron is unsatisfactory. In the 
last two or three weeks good shipments have been sent to Canada, 
but the total quantity exported to that country since the beginning 
of the year is only about 12,000 tons, and upwards of 20,000 were 
taken by the consumers of the Dominion in the corresponding 
period of last year. The requirements of Germany have been 
restricted ; Russia has taken 2000 tons more, and Italy and Holland 
have had sent them about the same quantity as in 1892. The 
foreign shipments for the past ten months amount altogether to 
only 115,503 tons, which shows a decrease of 27,841, as compared 
with those of the same yeriod of last year. There is, on the other 
hand, no expansion in the coastwise shipments, which are 130,715 
tons, against 130,017 in the same ten months of 1892. 

It is worthy of notice that while the total exports of Scotch pig 
iron in the past ten months have amounted to only 115,503 tons, 
in the same period no less than 306,474 tons of Cleveland pig iron 
have been imported into Scotland, being 139,741 tons more than in 
the corresponding part of 1892. This is a very remarkable circum- 
stance, and shows that Scotland is fast becoming an iron consumin 
country, and losing its position to some extent as a producer | 
exporter of crude iron. Much of the finished iron now being made 
in Scotland from Cleveland pigs is being used at home in connection 
with numerous public works in course of execution in Glasgow and 
the West. The inducement to use Cleveland in place of Scotch 
pigs is that the former are the cheaper by 8s. per ton, and asa 
margin of 5s. is sufficient to pay the cost of importation, and still 
make it worth the while of the consumer to take Cleveland, the 
preference for the latter when it is so much as 8s. below Scotch 
iron needs no explanation. The price of Scotch is alleged to be 
kept up at present by influential holders who are interested in 
oan above the current rates, but now that the production is 
being increased, it will not be so easy to maintain prices. 

Hematite pig iron has been somewhat easier in price, but it is 
said there is a prospect of more of it being required, and that the 
ore import trade, which has been practically suspended for nearly 
three months, is exhibiting signs of a revival. The imports of this 
ore into the Clyde in October amounted to only 16,095 tons, com- 
nared with 49,022 in October, 1892, while the quantity brought 
eer in the past ten months was 327,996 tons, against 485,552 in 
the corresponding period of last year. 

The steel trade is quiet, but a considerable amount of work is 
being turned out, and it appears to be increasing. In consequence 
of the high prices that have had to be paid for coals, the steel- 
makers have raised prices of ship plates 2s, 6d., and now quote 
£5 7s. 6d. per ton, less the usual 5 per cent. for delivery in Glasgow 
district. f 

In the finished iron trade there is good and steady employment, 
bars, sheets, Kc., being in steady request. The Nailmakers’ 
Association has been revived, and prices of nails raised 10s. to 20s, 

rton. All the firms but one have joined, and that one, while 

eeping aloof, is said to have promised not to undersell the others, 





In Glasgow copper market business has been done this week at 
£42 15s., and £42 12s. 6d. three months. 

A large business was done in coals, the trade being employed to 
the fullest extent. The total coal shipments from Scottish ports 
in the past week reached 221,317 tons, being 4112 more than in 
the st week, and 64,104 tons above those of the correspond- 
ing week of last year. The shipping trade in Ayrshire shows a 
marked improvement, Fife keeps well up, and the other East 
Coast ports are for the most part busy. The demand for coals for 
England has again been pressing since the failure of the Con- 
ference to settle the strike, but as the output of the collieries was 
good a week ahead, it has been most difficult to obtain prompt 
delivery, and prices for these are considerably higher. The rates 
at Glasgow harbour are lls. 6d, for main, splint, and ell, and 
lls. 6d. to 12s, for steam coals, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) ; 


THE house and steam coal trades continue in a very satisfactory 
condition, the demand being well sustained and prices firm. 
‘*Mabon’s” day, as usual, brought about an interference with 
regular work, and cessation at the pits meant slackness on the rail- 
ways, and hindrance to despatch at the ports. The worst of it is 
that this is not confined to one day. The Tuesday following shows 
a proportional absence of colliers, Wednesday is better; but it is 
only then, and, in some cases, Thursday, when there is a full 
resumption ; hence Mabon’s day means a broken week, and bad as 
this is in ordinary times, it is worse now when there is a rush for 
Welsh coal, I hear that contracts for house coals are being entered 
into at substantial figures, indicating two things—a belief in a con- 
tinuance of coal trade prosperity in Wales, and that new customers 
formerly dependent upon English collieries are coming into these 
districts for supplies. 

Welsh colliers are impressed with the continuous demand for 
coal, and herein there is a fear of possible dissatisfaction with the 
next audit. I notice this early as a warning, for though a good 
advance is probable, it cannot be an extraordinarily good one. The 
reason is this: when contracts were entered into last year coal- 
owners were afraid that bad times were ahead, and contracted for 
moderate figures to the fullest extent. I know for certain that 
half-a-dozen of the leading coalowners almost contracted for their 
whole output. The result of this has been that when the rush set 
in for Welsh coal, many could only supply a tithe of the demand. 
Of course, this will rectify itself as the contracts run out, and if 
trade continues the next audit but one will tell its tale. 

By the death of Mr. W. Simons, the position of solicitor to the 
Coalowners’ Association has become vacant, and at a meeting of 
the Sliding Scale Committee this week, they conveyed their deep 
sense of his ability, and of the marked services rendered by him, 
by appointing his son to the post. Mr. Simons was in many 
respects well qualified as an adviser to the coalowners. He had 
figured in the coal trade himself, was well versed in all colliery 
details, and his sagacity was of marked benefit to the colliers as 
well as coalowners, 

It will be seen from midday quotations at Cardiff, that prices 
keep up. Best steam, lds. 6d. to 14s. 9d.; dry coals from 12s. 6d. 
to 14s, 3d.; small, 6s, 9d. to 7s. 3d.; Rhondda, No. 3, 14s.: brush, 
11s.; small, 8s. 6d.; No. 2, 12s. Sd. to 13s.; brush, 10s.; small, 6s. 9d. 
At Swansea, steam coal touched 1ds., and best anthracite, 13s. 6d.; 
second quality anthracite, lls. 6d. to lls. 9d.; ordinary, from 
10s. 9d. One is reminded of early coal days in Swansea by one 
quotation—‘‘ Rubbly culm, 4s. 3d. to 4s. 6d.” 

In Cardiff patent fuel is in good demand from 13s ; Swansea, 
13s, to 14s. 6d. Pitwood is naturally firm, being in good demand ; 
last prices in Cardiff 17s, 6d., Swansea 17s, Newport is importing 
largely from France. 

Coke is beginning to improve, and present prices are not 
unlikely to advance. In Cardiff furnace is selling at 18s. to 19s.; 
foundry ordinary 20s, 6d. to 21s. 6d. Foundry at Swansea is 
much about the same; furnace coke 15s. to 16s. Iron ores, Rubio, 
from lls. to 1ls. 6d. Few cargoes coming in. 

The improvement in coke shows that there is a slight change for 
the better in the iron and steel industries. A good deal of pig 
iron has come in from the North of England. The total into 
Swansea was close upon 600 tons, and 8600 tons steel bars. 

Wales is importing tin slag from |Hayle, and exporting cinder 
slag into Rotterdam. 

n the Merthyr district, at Cyfarthfa, a good deal of steel bar 
continues to be turned out; and a fair quantity of bar, and also 
steel rails for an Indian order, from Dowlais. 

Excepting at Cyfarthfa, which certainly shows more activity than 
anywhere, there is no great appearance of briskness—only fairly 
moderate employment, which it is hoped will improve. 

The tone on ‘Change, Swansea, early this week was not satis- 
factory. In respect of tin-plate, the lowest quotations do not 
appear to suit the wishes of buyers, and the consequence was that 
not much was done beyond the usual hand-to-mouth trade. The 
condition is generally regarded as one of “waiting ;”-and those 
who can survive the experience will get the benefit, as the prevalent 
opinion is that good times are ahead. 

The inquiry for steel rails is slightly better, and colliery rails 
are in good demand. It was interesting to note the Cyfarthfa 
sidings this week, with tin-bar accumulations for all the district 
railways, Rhymney and the Great Western in particular. 

Swansea quotations this week are:—Glasgow pig, 42s. 3d.; 
Middlesbrough, 34s, 4d.; hematite, 44s. 3d ; Welsh bars, £4 15s. 
to £4 17s. 6d.; steel sheets, £7 to £8; iron, £6 15s. to £7 5s.; 
steel rails, heavy, £3 17s. 6d. to £4; light, £4 10s. to £4 15s.; 
Bessemer bars, £4 5s. to £4 7s. 6d.; Siemens, £4 7s. 6d. to 
£4 12s. 6d. Tin-plates show no change, Bessemers being at 11s.; 
Siemens from 11s. 3d. 

A good improvement is to be noted in the shipments of tin- 
plates. Last week Swansea exported 58,483 boxes, and as my 
despatch was leaving there was a more hopeful feeling abroad that 
a turn is at hand. Inca coal shipments last week were above 
the average, and the work at Cardiff, Penarth, end Barry Dock 
quite accounted for the steady improvement going on weekly in 
the Taff Vale Railway mineral receipts. As regards Newport, 
Mon., the arrivals and clearances showed a busy week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BustNess in all departments of the iron and allied trades this 
week has been idle, and the feeling, generally, is very despondent. 
Prices have slackened on the whole, and that is due, as far as 
regards pig iron, to the fact that exports have been smaller in 
last month than had been counted upon. Stocks are reported to 
be steadily increasing. 

The lifeless condition of the Silesian iron market, which has now 
lasted for more than two months, is likely to continue. The blast- 
furnace works are but scantily provided with new orders, and have 
to reduce their quotations if they wish to secure a contract of some 
importance. Much the same can be told of the malleable iron 
branch. For home demand orders of some weight are scarcely 
obtainable, while, of course, quotations are much inclined to weak- 
ness, Many works will, before long, be obliged to on short 
time, existing orders not reaching beyond two or three weeks. 
Comparatively speaking, there is rather more inquiry coming in on 
foreign account ; for, in spite of the tariff, a fair amount of business 
has been done to Russia just lately, chiefly in hoops and in sectional 
iron, and the prices are, all things considered, pretty satisfactory. 
Makers do not expect much now, and are generally content if the 
prices offered them cover the cost of production. 

A confident tone and a firm tendency in prices continue to 
characterise the Austro-Hungarian iron business, There is no 
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denying the fact that, compared to previous weeks, orders are 

coming in rather more slowly, but that is often the case at this 

time of the ape and there is as yet no cause to fear that a general 
1 


decrease will soon be felt. To meet the competition of German 
houses, prices have been a trifle reduced in some parts, but in 
spite of this, Austrian as well as Hungarian and Bohemian iron 
masters have in many instances not been able to successfully com. 
pete with the Germans, and imports from Germany are actual] 
increasing from week to week, This must and will have an influence 
on prices and on the general tone of the Austrian iron market ere 
many weeks have passed. Official quotations are: For common 
ig iron, 47°50 to 48°50 fl.; grey pig, 53 to 55 fl. p.t.; Bessemer 
3 to 55 fl. p.t.; ingots, 80 to 90 fl.; Styrian bars, 119 to 127 41, pt a 
Bohemian bars, 113 to 115fl.; girders, 106 to 110f1.; boiler plates, 
185 fl.; tank do., 155 fl.; galvanised sheets, 235 fl. p.t.; tin-plates, 
30°50 fl. per box. There is practically no change of importance to 
note this week in the iron and steel trade of France. Home 
demand continues but small, and there has also been extremely 
little doing on foreign account. In spite of the comparatively 
satisfactory condition of French iron trade in general, returns for 
the first nine months of present year show a decrease in import 
of 1°6 p.c., while export is reported to have decreased 10°5 p,c, 

The Belgian iron trade does not show much change upon the 
week. At most of the larger establishments a regular activity is 
reported to be going on, some of them ory | been fortunate in 
securing orders of some weight for India and Russia. 

The Administration of the Belgian State Railways has invited 
tenders for the supply of 1000 goods wagons, stipulating that they 
are to be delivere tween January and August, 1894. This con. 
dition will force the Belgian works to ask higher prices, and the 
Echo de la Bourse fears that the above-named order will most likely 
be secured by German firms, which are sure to underquote the 
Belgians in this as in many a preceding case. 

From the Rhenish-Westphalian district extreme depression 
is reported, both in the raw and manufactured iron branch, 
while the tendency of prices continues weak. Transactions of any 
weight are only put through in very exceptional cases, absence of 
either inquiry or business of any moment being the general report, 
Commercial men are everywhere expecting an unfavourable winter, 
In the iron ore trade a dull tone prevails, and the present low 
quotations can scarcely be maintained. Officially, M. 6°70 to 7 p.t. 
is ery for spathose iron ore ; roasted ditto being paid with 
M. 9°50 to 10 p.t. at mines ; inferior sorts are quoted M. to 8°50p.t. 
Luxemburg minette appears to have slightly improved in demand, 
for present quotations are decidedly stiffening ; the 40 p.c. contents 
is paid with M. 2°20 to 3°40 p.t. ; while minor qualities cost about 
M., 2°40 to 2°60 p.t. at mines. In the pig iron trade the outlook is 
not one whit more cheerful. Prices are, generally, very much 
pressed down. With regard to the different sorts, spiegeleisen is 
very quiet at unchanged quotations. For the 10 to 1 p.c. grade, 
M. 50 p.t. is quoted; Rhenish- Westphalian forge pig, No. 1 
stands at M. 43 p.t.; No. 3, M. 41 p.t.; Siegerland quality, M. 40 p.t.; 
hematite, M. 62 to 63 p.t. Foundry pig, No. 1, is nominally quoted 
M. 62 to 63 p.t.; No. , M. 53 p.t.; but in most instances conces- 
sions are obtainable. For basic M. 42 p.t. is being asked. Luxem- 
burg forge pig costs M. 40 to 41 p.t. at works, e manufactured 
iron trade continues very flat, and the condition of both makers 
and consumers generally is bad, as regular work is exceptional, 
Bars have been but weakly called for on home as well as on foreign 
account, the same may be told of girders. In the hoop trade much 
reserve is still practised on the part of buyers, prices remaining low. 
At the plate and sheet mills but a very small weight of business is 
reported to be coming forward, and in many cases the works are 
only with difficulty kept going, while the tendency of prices is all 
in a downward direction. The decrease in foreign demand for 
wire and wire nails is necessarily baving considerable effect on the 
condition of prices, which leave no profit in most instances. On 
the whole, the situation of foundries and machine factories, and 
also of the wagon-shops, may be regarded as unsatisfactory. 

The following may be considered as | list quotations per 
ton at works:—Good merchant bars, M. 109 to 110; angles, 
M. 120; girders, M. 87°50 to 92°50 ; hoops, M. 122 to 127 ; billets, 
in basic and Bessemer, M. 85; heavy plates for boiler-making 
purposes, M. 150; tank do., M. 140; steel-plates, M. 140; tank 
do., M. 130; sheets, M. 140 to 145 p.t.; Siegen thin sheets, M. 125 
to 126; iron wire rods, common quality, M. 118 ; drawn wire, in iron 
or steel, M. 98 to 120; wire nails, M. 125; rivets, M. 145 to 148; 
steel rails, M. 112 to 115; fish-plates, M. 87 to 110; steel sleepers, 
M. 106 ; complete sets of wheels and axles, M. 270 to 280; axles, 
M. 220 ; steel tires, M. 215 to 230; light section rails, M. 95 to 100, 
With regard to German import and export trade in coal and coke, 
it has been statistically stated that during the first two quarters 
of present year 2,205,210t. pit coal and 229,870 t. coke were im- 
ported, while export in coal was 4,281,391 t., and that in coke 
amounted to 929,656 t. Import in brown coal was 3,334,781 t.; in 
artificial coal {3,768 t.; export in brown coal amounted to 10,352t.; 
and in artificial coal it was 80,823t. Compared to the same period 
last year, import in pit coal increased 595,151 t., while export rose 
283,831t. Import in brown coal, on the other hand, has decreased 
by 1717 t., while export rose by 2768 t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 30th, 1893. 

THE condition of business throughout the United States does not 
show any improvement as yet, but a number of causes are at 
work, which will, without doubt, impart an impetus to trade and 
manufacturing within the coming month. usiness men are 
extremely cautious, as bank clearings from week to week indicate. 
Manufacturers are running from one-fourth to one-half capacity, 
and are not anxious to accumulate orders for the winter at present 
ae Rail makers are booking a good many orders for small 
ots of girder rails and light sections ; but for standard and heavier, 
there is perhaps less production than for ten years. Measures of 
economy are rigidly adhered to in all avenues, and the low prices 
prevailing offer very little inducement to buy beyond present 
necessities. Pig iron is quoted at 12 dols. to 12°50 dols. for forge 
at tide-water, and 14 dols. to 14°50 dols. for No. 1 foundry, 
Pennsylvania brand. Pittsburgh mills are turning out slightly 
increased quantities of material. The Youngstown region is doing 
a little better. The Illinois Steel Rail ym has _ partially 
resumed at reduced wages. Throughout the Ohio Valley there are 
signs of revival; but actual orders have not yet been booked. 
There is quite a general anticipation of an improvement during the 
winter, coupled with a rising tendency in prices and values. The 
coal trade has been more active this year than last, as the figures 
of both anthracite and bituminons production show. Railroad 
traffic is still ata low ebb. The winter season will put a stop to 
much activity. 








THe Havock.—Vhe’new torpedo boat destroyer Havock, built 
by Messrs. Yarrow and Co., was again taken out on Friday last for 
an eight hours’ trial at an economical speed, with a view to ascer- 
tain the distance she would steam with the fuel supply she can 
carry on board, upon which depends her radius of action. It was 
found that at a speed of 11°2 knots the consumption was under 4 

uarter of a ton an hour, and at 10 knots 34 cwt. an hour; and as 
the bunkers have a capacity of 60 tons, it follows that the distance 
the Havock can steam without coaling is about 3500 knots. At the 
recent full speed trial loaded, she covered over 78 knots in three 
hours in very boisterous weather ; and during one part of the trial 
the speed exceeded 27 knots—that is, thirty-one miles an hour, 
which is certainly a wonderful performance. The Admiralty 
authorities consider this new vessel a very great success in every 
respect, The Havock will now be provided with a few remaining 
— and she is expected at Portsmouth by the end of this 
mont! 
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THE PATENT JOURNAL, 
condensed from “The Iitustrated Ofleiat Journal of 


Application for Letters Patent. 


*.* When patents have been ‘‘ communicated" the 
‘name and address of the communicating party are 
printed in italics. 
26th October, 1898. 


9),151. Srratcut Brace, C. W. Entwistle, Southport. 
20,152. Gas Exarnes, D. Clerk and F, W. Lanchester, 


London. 

9),153. KNIFE-CLEANING AirLtances, G. H. Ellis, 
Neasden. 

90,054. ArracHING, &., VALANcEs, R. L. Jackson, New- 
castle-on-Tyne. 

9),155. Evectric Bett Rinoine, G. G. Turner, New- 
cistle-on-Tyne. 

90,153. Nat and Hanp BrusH, W. Bourne, Ashton-on- 
Mersey. 

2)157. Granite, &c., Pottsuinc Rina, T. Inman, 
Sheftield. 

20,158. SyPHON FLUSHING CistgeRN, D, Thompson, Bar- 
row-in-Furness, 

20,159. VULCANISING INDIA-RUBBER, W. B. Hart, Man- 
chester. 

20 160. SPREADING INDIA-RUBBER MaTeERIats, W. B. 
Hart, Manchester. 

20,161. SHavine Frims, W. Bourne, Ashton-on-Merscy. 

29,162, Burnine Fug. in Stream Borcers, O. E. Pohl, 
Liverpool. 

20,163. Warcn Guasses, T. Rowe, Bradford. 

20,164. Tane for Cu1sexs, &c., J. Anderton, Birming- 
ham. 

20,165. Securine ToceTHEeR Hanp-raizs, EB. J. Coupe, 
Manchester. 

20,166. CALCULATING GIRDER Stresses, T. Timmins, 
Birmingham. 

Se Errecrs, W. Edwards and P. Pinder, 
London, 

20,168. Leather Srrap Burr Finisainc Macuing, J. 
Dawson and J. J. Hobbs, Lincoln. 

20,169. Apparatus for Testinc MATERIALS, H. Chees- 
man, Hartlepool. 

20,170. Briquertes, G. R. Gwillim, London. 

20,171. ComBLNATION Screen, P, O'Donnell, Brighton. 

20,172. Survorts for Carryinc Nets for Games, 8. 
Long, Anerley. 

20,173. Cycies, T. Sloper, Devizes, 

20,174. Sprinc CanDLe-HOLpERS, T. A. Bayley, Bir- 
mingham. 

20,175. Tramcar Starters, H. C. Woolmer and D. D. 

Esson, Sidcup. 

176, JOINTING RAILWAY 
sristol. 

20,177. Metat Disc Wueets, J. R. Greg, Manchester. 

20,178. Coatine Fipres, W. B. Hart, Manchester. 

9 , GREENHOUSES, J. KENNEDY, Glasgow. 

). SypHons for Cisterns, W. Cruickshanks, 
Glasgow. 

20,181, Backs of OPALINE PuHotocrapus, P. Campbell, 
Glasgow. 

20,182. Apparatus for Dryino Articies, W. B. Hart, 
Manchester, 

20,183. Mup-auarps, C, E. Taylor, A. Davey, and R. 
Lucas, Manchester. 

20 184. GoLrer’s Brace.et, E. T. Hirst, Leeds. 

20,185. PROPULSION Of Sutps, F, E. Whitham, Glasgow. 

20,186. Rai Jomnts, A. Holmes, Sheffield. 

20,187. MeasurRING Sroprer for Botries, W. G. Mann 
and L. Spencer, Sheffield. 

20,188. Macuine Too.s, J. P. Lea, Bath. 

20,189. Stop for FurRow-wHeeL, R. B. Williams, 
Cornwall 

20,190. Use of Stups, B. Bloomer, Erdington, near 
Birmingham, 

20,101. ELectric Stop Motion for Drawinc FRAMEs, 
£. and 8. Tweedale and J. Smalley, Castleton, near 
Manchester. 

2),192. Drawine Frames for Fisprous MaTeria.s, E. 
and 8S. Tweedale and J. Smalley, Castleton, near 
Manchester. 

20,193. Drivinc Stow Routs for Rotier MILs, W. T. 
Arnell, Isle of Wight. 

20,14, Arn VaLves for Pyeumatic Tires, W. R. Lane, 
Birmingham. 

20,195. CycLe Sappies, J. B. Brooks, Birmingham. 

20,195. AprpaRATos for Dryino ARTICLEs, W. B. Hart, 
Manchester. 

20,197. Macnines for WasHino Freres, J., L., and M. 
Jefferson, Halifax. 

20,198. Hotprasts for Fixinc Sens, &c., A. Jackson, 
Birmingham. 

20,1. Macuine for WasHinco Giasses, W. H. Green- 
wood, Southport. 

20,200. Or. GENERATOR and SMOKE PREVENTER, W. 
Warburton, Stockport. 

20,201. Sasu Fastener, W. H. Tonks, London, 

20,202. Brusaine and Ciippinc Macuines, J. Arm- 
strong, London. 

20,203. CREATING CooL TEMPERATURE, R. P. Glanville 
and R. W. Cradock, London. 

20,204. Preomatic Tires, G. M. Findley, Birmingham. 

20,205. Lusricators, A. Howat, Manchester. 

20,206. Or Lamps, M. A. Charles, Manchester. 

20,207. AppaRaTos for ToastiNG Brea, C. R. Hullah, 
London. 

20,208. Jacquarps of Looms, 8. Wilson, M. Woodrow, 
and W. H. Peel, London. 

20,209. Heatinc Water for Barus, &c., J. U. Lee, 
London. 

20,210, Mait-carts, E. W. Davies, London. 

20,211. ADVERTISING, G. Pedley, London. 

20,212, Steerinc of AERIAL Surps, J. C. C. Schleyer, 
London. 

20,213, Teacuinc Music, C. Cook, London. 

20,214. Sewina Macuines, D. Jones, London. 

20,215. MANUFACTURE of Gas, J. A. Wanklyn and W. 
J. Cooper, London, 

20,216. SEPARATION of ALKALINE Nitrates from 

Liquors, H. R. von Dahmen, London. 

20,217. Coverines for Ricks, &c., J. Backhouse, 
London, 

20,218, AMMONIATED Soaps, C. R. Huxley and R. W. 
Iverson, London. 

20,219. Mai, Cart for CHILDREN, F. G, Blott, Wis- 
each. 

20,220, BuNKERING Steamers, J. Dixon, London. 

20,221, SEPARATING STEAM from CaNE Juice, A, Chap- 
man, London, 

20,222, Pressure Recutators, KE. BK. Gold, London. 

20,228. BLockine Fevt and other Hats, E. Henriquez. 

R —-(M. C. Corbin, France.) 

20,224, Warcu Protector, R. Williams, London. 

20,225. HANDLEs of Bicycies, A. Browne.—(0. Gross- 

,, ann, Germany.) 

20,226, Evecrric Crock, G. Hervieu, London 

20,227, FasTeninas for JEweL Cases, Max Borgzinner, 
London. 

20,228. MouTH-ORGAN Case, C Miiller, London. 

20,229. Evectric Arc Lamps, A. J. Boult.—(La Société 

, Mailhabuau and Fritsth, France.) 

20,230 Boor and SHor Fiyisuers’ Toor, 8. D. Jack- 

5 Som London. 

20,231, ELectricaL Ciocks, F, Panter and G. Hill, 
Manchester. 

— Toy Winp Musicat InstrUMents, A. R. Breinl, 

udon. 

20 238. MeTaLiic ALLoy, D. W. Su ~, London. 

20,234. ARTIFICIAL INDIA-RUBBER, P. A, Newton.—(A. 

an _ ee rance.) 
,235. UMBRELLAS and WALKING-STICKS, M. Qu a 
ton, London. 10Ks, M. Quitten: 

"ore Pyeumatic Piva for Drain Pires, M. Syer, 

on. 

pl Casu Reoisrers, A. Steer, London. 

,238. Buckie, &c., A, M. Clark —(J. W. Middleton, 
Jamaica, 


) 
20,239, Ware Leap, J. H. Noad and 8. Z. de Ferranti, 
London. 








Raits, E. F. Gange, 





mdon. 
20,240, UNDER-GARMENTS, A. His, London, 





20, pe Wrappers for Periopicats, &c., P. J. Ogle, 
ndon. 
20,242. Type-writinc Macuines, J. C. Fell.—(The 
American Typewriter Company, United States.) 
20,243. Removine Pavine Biocks, J. Woodward, Man- 
chester. 
20,244. Vesse. for Takino Cop-Liver O1L, L. Groulade, 


ndon. 

20,245. OBTAINING SoLuTions of Puenot, L. O. Helmers, 
London. 

20,246. Pyeumatic Tires, ©, J. V. 
London, 

20,247. Saucepans, H. Lindley, London. 

20,248. Syprons, J. Raab, London. 


20,249. Dryino Beer Borries and Jars, F. W. Taylor, 
London. 


L. Jenatzy, 


Q7th October, 1893, 


20,250. CarriaGes for ARTILLERY, H. Jakobsson, 
London. 

20,251. Printinc Macuive Appiiances, W. J. Stonhill, 
London. 

20,252. Mernop of ConpEeNsinG Gases, T. A. Bullough, 
Lancashire. 

20,253. Coatine for Srezi, W. M. Walters and F. R. 
Stone, Liverpool. 

20,254. Macnines for Gittino Woot, I. 
Keighley. 

20,255. Brusues, J. Foulds, Keighley. 

20,256. RoLLeR Mecuanism for Macuines, J. Boyd, 
Glasgow. 

20,257. Apparatus for Dyeinc Woot, E. Labhardt, 
Glasgow. 

20,258. Cookina Ranaes, J. N. Mitchell and W. Morri- 


Bailey, 


son, ow. 

20,259. Device for Firrerinc Water, 8. Wittmann, 
London. 

20,260. Vesta Box and Cicar Cutrer, W. R. Corke, 
London. 

a oe Pace Ho_per and Marker, J. H. Preston, 

u 

20,262. KetrLes and other Urensits, W. 8. Moore, 
Northwich. 

20,263. Bat and Batt, F. W. and W. A. Tebby, Bir- 
mingham, 

20,264. Mounts for Pautocrarus, &c., F. Wilkinson, 
Manchester. 

20,265. PortaBLe Houper for Gor Civss, G. H. Bates, 
Manchester. 

20,266. WaLkINnG Stick and MvusicaL INSTRUMENT, H. 
H. Lymer, Manchester. 

20,267. Packine the GLanps of Encixex, G. Twigden, 
Bristol. 

20,268. Dyzinc Orerations, B. Haigh and J. Clark, 
Leeds. 


20,269. Dritiinc and Rimminc Macuiye, A. Rowden, 
Newcastle-on-Tyne. 

20,270. Temperinc Wire, R. Parkinson and W. 
Bottomley, Bradford. 

20,271. SuprpLyine Foop to Carrie, G. H. W. Alderson, 
Sheffield. 

20,272. Foc SigNatuinc Apparatus, T. Hathaway, 
Sheffield. 

20,273. MarL-carts and Bassinetres, H. 1. Humphry, 
Birmingham, 

20,274. Foo Sicnats, A. Taylor and R. Butterworth, 
Manchester. 

20,275. ScreeNING Macuin¢, I, Richards, London. 






20,276. Pipe, J. A. E. Pratt, London. 
20,277. Camera, L. Nievsky, London. 
20,278. Measurinc DistaNces and ALtTiTupEs, H. 


Roberts, Carnarvon. 

20,279. Hanainc Winvow Sasues, &c., J. Grant, Glas- 
gow. 

20,280. Warerproor GARDEN LaBbEL, H. V. Rippingille, 


mdon, 
a, ee Sueets of Grass, H. D. and J. A. Hope, 
ndon, 

20,282. Crock D1a.s, 8. C. and 8. G. Wicks and 8. N. 
Gordon, London. 

20,288. Spactnc Mecnanism, C. O. Erwin and F. 
Winkler, London. 

20,284. Cycxes, J. and H. J. Brookes and J. J. Under- 
wood, Smethwick. 

20,285. Hotpina Down Truck FLoors, J. Bowser, 
London. 


20,286. Cycies, J, W. Kendrick and The Robin Hood 
Cycle Co., Ld., Nottingham. 
20,287. MertaL Po.isHers, W. H. Watts and H. 


Everest, London. 

20,288. Pickinc Apparatus of Looms, R. McNally, 
London. 

20,289. Fenpers, H. Sheldon, Birmingham. 

20,290. ComBinED BepsTeaD and Warprose, A. East 
Shawford. 

20,291. Tonacco Pires and Tunes, E. A. Mitchell, 
Tatsfield. 

20,292. EaApELINE, M. and E, Price, London. 

20,293. Stipe VaLves, &c., A. J. Boult +L. Pulcini, 
France.) 

20,294. MuLTITUBULAR BorLers, W. P. Thompson.— 
(W. Frost, South Ajrican Republic.) 

20,295. UtiLisina BRokeN Bricks, J. R. Wyle and D. 
Williams, Liverpool. 

a se OBTAINING STERILISED WATER, J. Nagel, Liver- 


poo 
20,297. Cameras, A. J. Boult.—(J. Zion, France.) 
20,298. Sprrat Cutrers for Macuines, R. F. Craig, 
London. 
20,299. Bicycies and other VeLocirepgs, J. V. Pugh, 
London, 
20,300. Lappers, J, Batchelar, London. 
20,301. Cotountna Matrers, J. C. L. Durand, D. E. 
Huguenin, and A. J. J. D'Andiran, London. 
20,302. Bripce FLoorine, W. H. Panton and H. Crowe, 
London. 
20,308. Gas-stox1ne Toot, T. F. Ennis and B. B. Waller, 
London. 
20,304. CaNDLEsTICKs, W. Ransom, London. 
20,305. Compounp for Hor Beveraces, F, W. Childers, 
London. 
20,306. Stoves and Cookinc Ranogs, G. H. Jones, 
London. 
20,307. Preumatic Tires for Cycims, H. A. Stuart, 
Bletchley. 
20,308. Propucinc Power by the Hart of the Sun, C. 
G. O. Barr, London. 
20,809. RecerTac.e for Rob-sHaPeD OsJects, 0. Beyer, 
London. 
20,810. Sockets for Hotping Lamps, H. Salsbury, 
ndon, 
20,311. VeLocipepes, J, Carter, London. 
20,312. CoLourtna Matrers, H. H. Lake.—(Sundo:z 
and Co., Srritzerland.) 
20,313. AERATING MacHINEs, R. L. and E. Howard, 
R. 8. Lloyd, and H. W. Dowell, London. 
20,314, Fire-arms, P. A. Newton.—(A. Nobel, France.) 
20,815. ARTIFICIAL Sik, P. A. Newton.—(A. Nobel, 
France.) 
20,316. INFLATING PNeumatic Tires, J. G. Humby, 
London. 
20,317. Stoprerine Borries, T. and E. W. Bartlett, 
London. 
20,318. Mup-cuarp for VeLocipepes, R. H. Delor, 
London. 
. Gas Enoings, A. E. Mondey and H. Tubb, 
London. 
20,320. Fotpina Recerracie for Matcues, W. Perry, 
mdon,. 
_— ImproveD Sarety Envevore, L. Lindheimer, 
naon, 
20,322. Batt Crusuine MILLs, E. Fritsch, London. 
20,323. VacinaL SpecuLUM Rer.ectors, M. Wertheimer, 
London. 
20,324. Sprinc Fastener, L. Arnfield, London, 
—_, MANUFACTURE of ELectric Putts, W. R. Webb, 
ndon. 
20,326. Bicycugs, J. Harrison, London. 
20,327. MANUFACTURE of GuNProwpeR, A. Schindler, 
London. 
20,828. Harrows, E. Edwards. 
20,829. Snips’ Seats, L. J. B. 
Keimer, London. 


C. Meifort, Germany.) 
e and J. A, A. 





20,330. INCANDESCENT Gas Burners, M. Koblenzer, 


Bartelt, London, 

20,332. Hus for Cycies and other Carriages, R. 
Owen, London. 

20,333. Tonaves of Boots and Saogs, J Foot, London. 

20,334. Biacktine Pots, C, C. Brydon, London. 

20,335. Boot Fastener, J. Bell, jun., London. 

20,336. Hats, G. Burns and W. Walker, London. 

20,337. Tasies, G. Wiggins, London. 

20,338. Brturarp Cues, J. Burns, London. 

20,339. Stipinc Lamps, A. J. Boult. —(4. Greim, 
Ruasia.) 

20,340. Manuracture of Parer Baos, J. Nichols, 
London. 

20,341. ApveRTISING Devices, T. Froggatt, London. 

20,342. HaLr-rone Necatives, F. J. M. Gerland, W. 
C. Hespe, and M. Levy, London. 

20,343, Extraction of Metais, J. C. Montgomerie, 
London. 

20,344. Means for ADVERTISING, J. T. Featherstone, 

mdon. 

20,345. Lamps, G. F. Lazenby, London. 

20,346. LicuTHousE Founpations, P. R J. Willis.—(@. 
T. M. Blanchard, United States.) 

20,347. ToBacco Pipe, A. G. Stockton, London. 

20,348. ProtecTinc the Bups of Fruit Trees, G. A. 
Babbitt, London. 

20,349. CLEANSING Rivers, Docks, &c., W. J. Cox, 
London. 

20,350. TaPPInG BarRELs, P. Willis.—(L. A. and &. A. 
Reinkeimer, United States.) 

20,351. Pranorortes, P. Willis.—(W. J. Cordley and 
W. D. Moses, United States.) 

20,352. CorFEE MacHINES, UC. Streblow, London. 

20,353. Decorative Paper, J. F. H. V. Hoop, London. 


28th October, 1893. 


20,354. APPARATUS for Makino Butter, M. Fehlen, 
London. 

20,355. PLacinc RusBer Rinos on Borrie SToPPeRs, 
T. J. Cope, Southsea. 

20,356. Propucinc Hyprocen, E. Morway and J. 
Fielding, Gloucester. 

20,357. Rinc Spryninc and Dovusiinc Frames, J. 
Tasker, Accrington. 

20,358. Vio.in Rest, J. Ives, Thame. 

20,359. SuPERHEATING Steam, J. Musgrave and G. 
Dixon, Bolton. 

20,360. VENTILATING and DIsINFECTING APPLIANCES, 
M. J. Adams, York. 

20,361. Muracum, G. and 8. E. Fenton, London. 

20,362. Merattic Tubes, H. and A. J. Goldthorp, 
Wakefield. 

20,363. Raitway Rais, H. and A. J. Goldthorp, 
Wakefield. 

20,364. ATTACHING PygeumaTic Tires, W. Rockliffe, 
Newcastle-on-Tyne. 

20,865. Pepa, 8. Vale, Walsall. 

20,366. Corton SpinnING MACHINERY, J. Turner, Man- 
chester. 

20,367. Wueets for VenicLes, E. K. Dutton, Man- 
chester. 

20,368. TREATMENT of Locust Beans, J. Pearson and 
F. H. Taunton, Live: 

20,369. Brakes, W. Holmes, Liverpool. 

20,370. Brakes, W. H. Ryland, Birmingham. 

20,371. DeTacHING Pneumatic Tires, R. Nightengale, 
Dublin. 

20,372. PuotrocrapHic Apparatus, J. H. Balfour, 
Belfast. 


20,878. CARTRIDGE-CASE and Wap, W. and J. J. Hardy, 
Alnwick. 

20,374. Cycle Hanpies, E. Warwick, Birmingham. 

20,375. Laser, H. Ellis, Dewsbury. 

20,376. CycLe Sappues, J. Aylward, Coventry. 

20,377. Partour Game, J. L Garmon, Glasgow. 

20,378. CRADLES or BassinetTes, F. A. Coward, 
Huddersfield. 

20,879. MaGazine Cameras, 8. D. Williams, Mon- 
mouthshire. 

20,380. SecuriNG Neckties, I. Ickringill and J. Helli- 
well, Bradford. 

20,381. Jomnts for Evectric Licut Firrines, E. A. 
Claremont, Manchester. 

20,382. Tanpem Bicycies, W. Billing and F. H. 
Hartill, Birmingham. 

20,383. Automatic Vatves, E. Chrisfield and H. Ward, 
Milton-next-Sittingbourne, 

“— Evectricity Meters, G. Hookham, Birming- 

am, 

20,385. MECHANICAL ST1IRRER, J. Pease, Exeter. 

20,386. Brake for CycLe WHEELS, W. H. Smith, Bir- 
mingham. 

20,387. Hypravutic Presses, G. Hookham and D. 
Clerk, London. 

20,888. ADVERTISEMENT Poster, W. B. Fabian, 
London. 

20,389. Securinc the Keys in Ra.tway Cuarrs, S. 
Pettit, London. 

20,390. Castine of Steet, A. J. Boult.—(7he Actien 
Gesellschaft der Dillinger Hiittenwerke, Germany.) 

20,391. ManuractureE of Toys, M. M. Wilson, Liver- 


pool. 

20,392. Cases four Movrn-orcans, H. C. Boetticher, 
Liverpoo! 

20,898. Pneumatic Trres, C. A. Chappell and J. A. C. 
Christie, London. 

—, ComBINED Piano and Harmonium, J. Erbe, 

ndon. 

20,395. Repuctne the FrIcTION BETWEEN WHEELS, R. 
Barton and 8. L. Gamble, London. 

20,396. Curistmas and Brrtupay Carps, H. C. Hall, 
Middlesex. 

20,397. Puriryinc Sugar Soxvtions, &c., C. Steffen, 
London. 

20,398. Siuice VaLves, D. McCorquodale, London. 

20,399. Feep-waTeR Apparatus, H. E. Newton.—(C. 
C. Worthington, United States.) 

20,400. Woopen Box Part Fasteninc, B. Kalischer, 
London. 

“e PNEUMATIC Boxina Gioves, G. F. Smallman, 


in. 

20,402. ELecrricaL Station Inpicator, H. de Grave, 
London. ? 

20,403. Game, 8. Smith, London. 

20,404. Propuctinc Caustic ALKALI, C. T. J. Vautin, 
London. 

20,405. PsorocraPpH Movuntinc Devices, M. Lake, 


London. 

ay * aa Jars, E. Schmolle.—(J. M. Durafort, 

rance. 

20,407. ATMOSPHERIC Gas BuRNERS, J. Elster, London. 

20,408. Ear Pieces for TELEPHONES, J. W. Kinniburgh, 
London. 

20,409. CompinaTions for Persona Wear, A. Walter, 
London. 

20,410. MANUFACTURE of CrIMPED Fasrics, E. Jaquet, 
London. 

20,411. Propuction of Comrounns, F. Greening, jun., 


mdon. 
20,412. Covers for Tonacco Pire Bow s, G. W. Cass, 


mdon. 

20,413. O11, &c., Deoporisina Apparatus, H. J. Bull, 
London. 

20,414. GeneRATING Srmam, B. H. Thwaite and J. B. 
Furneaux, London. 


B0th October, 1898. 


20,415. Furnaces for Burnine Reruse£, A. McDonald, 
Manchester. 

20,416. Winp Protectep Pipe, J. N. Kay, Bury. 

20,417. AppaRatUs for Dryinc Gran, J. Backhouse, 
Liverpool. 

20,418. Preservinc Fruit, H. Anson and A, Anson, 
Bradford. 

20,419. Rouers, J. Jenkins, Bristol, 

20,420. ImprRovED WasHinG Macuine, J. Phillips, 
Stafford. 

20,421. Sewer VENTILATION, T. Crank, Worcester. 

20,422. Arr-PRoor CHAMBERS for WHEEL TIRES, J. C. 
Hall, London, 





20, 

Bradford. 

20,424. MusicaL InstruMENT, E. C. Poole and W. H. 
Complin, Southampton. 

20,425. Raisinc Sewace Liquips, M. J. Adams, 
York. 

20,426. Pens, E. Porter, Ipswich. 

20,427. Securinc Lacs, B. Balme and T. Jackson, 
Dewsbury. 

20,428. Securinc Pacxine Boxes, T. B. Anderson, 
Belfast. 

20,429. Water-TicuHt Pire Joint, J. W. Phillips, 
Bournemouth. 

20,430. RecvLatinc ApPpaRATus for Steam Encives, J. 
Whyte, H. Whyte, and A. W. Cooper, Dundee. 

20 431. Improvep Vermin Traps, W. G. Herbert, 
Liverpool. 

20,482. Execrric DrawinG Frames, E. Tweedale, 8. 
Tweedale, and J. Smalley, Manchester. 

20,433. Feep Pumps for BoiLers, T. Ryland, Dublin. 

20,434. Vermin Traps, F, Chapman and T. Middleton, 
Birmingham. 

20,435. Proputsion of Suips or Vessets, J. Lefeaux, 
Swansea. 

20,436. Trousers Cup, W. 8. Boughey, Dudley. 

20,437. Improvep GaME, T. Wilson and G. E. White, 
Liverpool. 

20,438. Brake Gear of Cycies, W. Didsbury, Bir- 
mingham. 

20,489. SypHoN FLusHine Cisterns, C. E. Scull, Bir- 
mingham. 

20,440. Bauu Licut, W. Ashcroft, London. 

20,441. Sxitries, A. W. Bate and C. H. Bailey, West 
Bridgford. 

20,442. RemovaB_e Hooks, F. J. Croger, London. 

20,443. Cookine Urensit and Heater, J. B. Maycock, 


423. Unpercuttixe Coat, &c., E. W. Crabtree 
ord. 


ndon. 

20,444. Rartway Carriaces, W. P. Thompson.—(A. 
Kviatowski and L. Glaser, Germany.) 

20,445. Distnrectants, J. G. Tatters and J. J. Speak- 
man, Liverpool. 

£0,446. Securine Ties to Roors, W. P. Thompson.— 
(A. Schmidt, Germany.) 

20,447. Screw Prore.iers, T. Vernon, London. 

20,448. Brr Mourn for Bripvte Bits, W. D. Emery, 
Walsall. 


20,449. Appliance for Fuet Savino, &c., M. Slater, 
Glasgow. 


3 
20,450. Curtain Guarp, G., W., and F. H. Timmins, 
Birmingham. 
20,451. Improvep Se.r-ctosinc Tap, J. Williams, 
London. 
20,452. Fixixsc Door Knobs on Sprnpies, H. Holland, 
London. 
20,453. Loapinc, &c., MmK Cans, &c., W. Cooper, 
London. 
20,454. Box for Game Counters, D. and J. 8. Piper 
London. 
20,455. ImpRoveD Rat or VERMIN Traps, A. Clifford, 
Eawley. 
20,456. Weavinc Fasrics, J. Clough and J. Park, 
ndon. 
20,457. VaLve Ciosets, J. Reid, Glasgow. 
20,458. Improvep Evectric Switcu, E. C. de Segundo, 
London. 
20,459. Suspension Devices for Execrric Crown 
Licuts, E. Redantz, London. 
20,460. Frxisuinc Boots, G. Nichols, T. G. Evans, J. 
B. F. Clow, and J. T. Nichols, London. 
20,461. SELF-aACTING PORTABLE FiRE-EscaPE, D. C. 
Falcke, London. 
20,462. ARITHMOMETERS, C. V. Boys, London. 
20,463. Derricks, H. E. Lester and T. J. Terrell, 
London. 
20,464. CusHion Tires, H. Tanghe, London. 
20,465. Hotpinc SHEETS of Paper, &c., G. Eastwood, 
London. 
20,466. SHears, J. Schmidt, London. 
20,467. Fuses for Minin Purposes, P. A. Newton.— 
(A. Nobel, France.) 
20,468. PERAMBULATORS and MaiL Carts, L. J. Freck- 
nall, London. 
20,469. REGULATING TEMPERATURE of the Arr, F. P. 
Htinerwadel, London. 
20,470. Dressinc Sxrns, J. Salomon and A. Rosenberg, 
mdon. 
20,471. INCANDESCENT ELectric Lamps, J. G. Tatters, 
ndon. 
20,472. Sarety IRON-HOLDER, R. 8S. Heath, London, 
20,473. Drain Stoppers, 8. Addison, London. 
20,474. TREATMENT of PHoTocRaPHic Parers, R 
Kriigener, London. 
20,475. AIR-PROPELLERS, H. W. Waddle and A. J. 
Burn, London. 
20,476. SigNaLLinc Apparatus, J. Y. Johnson.—(P. 
Ribard, France.) 
20,477. MANUFACTURE of CxocoxaTe, T. Bfock, 
London. 
20,478. APPARATUS for AERATING WaTER, &c., H. 8. 
Elworthy, London. 
20,479. FasTENING Devicws for Buttons, E.V. Nordling, 
London. 
20,480. MANUFACTURE of Iron, W. J. Clapp and 8. D. 
Williams, London. 
20,481. Means of SavinG Lire from Fire, A. Mooney, 
London. 
20,482. Seats, C. E. Bulling, London. 
20,483. SIGNALLING APPARATUS for Cass, H. A. Schlund, 
London. 
20,484. SreeLyarps, H. J. Shepherd, London. 
20,485. Puzzie, E. H. Allen, London. 
20,486. Frames for Cycies, E. Verschave, jun., and H. 
Bédet, London 
20,487. Maxine Winpow Tickets, &c., D. W. Wall, 


mdon. 

20,488, Burners for Heavy MINERAL OILS, M. Kray, 
mdon. 

20,489. IroninG Stoves, C. T. Bastand, London. 

20,490. INcREASING SPEED of Bicycues, F. L. Hancock, 
mdon. 

20,491. VENT-PEG, J. P. Harding, London. 

20,492, Tosacco Pipes, L. Meynier, London. 

20,493. ELEcTric FLasH-LicHT Cock, H. Y. Dickinson, 


on. 
20,494. Machines for GrinpiNG Fixes, A. Wirsing, 


mdon. 
20,495. Trres, J. G. A. Kitchen, London. 
20,496. Tires, J. G. A. Kitchen, London. 
20,497. Insectors, P. Brownley, London. 


Blst October, 1893. 


20,498. Parinc the Brims of Hats, T. Rowbotham, 
Manchester. 

20,499. ENvELoPE, G. M. Rennie, Southampton. 

20,500. AppaRATUsS for CLosiInc ENvELoPEs, W. H. 
Blackwell, Manchester. 

20,501 AxLes, G. L. Scott, C. H. Nevill, and 8. J. 
Redfern, Manchester. 

20,502. a for Horse Veniciss, G. H. Croker, 
Live » 

20,503 SECRETAIRE Requisite, W. F. Preston and E. 
R. Crippen, Liverpool. 

20,504. WATER-CLOSET Easins, H Sutcliffe, Halifax. 

20,505. Turust Bearinc for Suarts, 8. Ingersoll, 
London. 

20,506. CLEANLY, G. H. Bonnett, East Dereham. 

20,507. Sarety AppLiaNce for WasH-TUBs, W. Need- 
ham, Crewe. 

20,508. Incor Moutps, T. Turner, Stoke-on-Trent. 

20,509, Vent-pec, A. E. Keyes, Maidstone. 

20,510 Piuc Sockets of Gratines, 8. G. Mason, Bir- 
mingham. 

20,511. Venice for DistrRisuTING WaTER, D. McIntyre, 
Greenock. 

20,512. Lamps, T. H. Coles, Bristol. 

20,513. ATTACHING the Heaps of Brooms, 8. G, Mason, 
Birmingham. 

20,514, Crutcues, G. Slade, Coventry. 

20,515. WATER-CLOSETS and URINALS, F. 
Manchester. 

20,516. Hat Leatuers, J. Green, Manchester. 

20,517, Tube CLeaners, W. F. Bradbury, Glasgow. 


Patterson, 
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20,518. Picker Preservers for Looms, T. Hall, 
Halifax. 

20,519 Makino Boots, J. M., J., A. J., and 8. A. 
Gims m, Leicester. 

20,520. Mcepevarps, H. Keys, Birmingham. 

20,521. HyprocarBon Lamps, J. Watts and H. Branch, 
Manchest:r. 

20,522. O1.-BuRNING Apparatus for Borers, J. Blake, 
Manchester. 

29,523. Cteaninc Toxpacco Pipss, &c., W. Eastwood, 
Bradford. 

20 ee Dresstnc the Exps of Woopen Boxes, A. Knox, 
Glasgow. 

20,525. Parer CALENDER Macutnes, C. Chalmers and 
J. Thompson, Glasgow. 

20,526. PortasLte Carryinc Cases for Botries, J. 
Smith, Glasgow. 

20,527. Tires and Fe tvogs of WuHeets, R. 8. Foster, 
Leicester. 

20,528. Brick Srock, B. Story, Scotswood-on-Tyne. 

20,529. Evevator and CRErPER-BELT Fastener, G. 
Sandifer, 8S. Webster, and G. Hearne, Barrow-in- 
Furness. 

20,530. Securrnc Srone Lininos, A. G. Ireland, Bir- 
mingham. 

20,531. Manvracture of Screen Suovets, F. Parkes, 
Birmingham. 

20,532. Sewer and Drain Gutuires, H. W. Overs, 
Walsall. 

20 533. Process of Ercatnc Guass, J. Retzlaff, Glasgow. 

20,534. Mup-cvarps for Cyc_es, A. McGregor, Glasgow. 

20,535. Apptiance for Dryinc CLorus, &c., W. G. 
McMaster, Glasgow. 

20,536. One-aRMED STEERING PoLe on Bicycwes, M. 
Graffweg, Germany. 

20,537. SHotrce Werr Prrn Howper, R. T. Greenwood 
and J. Marshall, Glaszow. 

20 538. New Game, A. J. Liversedge, Rutherglen, near 
Glasgow. 

20,539. Arracuinc CHatn Gear WHEELS to Drivinc 
Axtes, J. R. Rickard, London. 

20,540. Cieansinc Borries, C. Portway and J. T. 
Graham, London. 

20,541. Dreams Pipes and Jorts, C. E. Greening, 
London. 

20,542. Mortisinc Macuines, E. Graham and J. Hes- 
keth, London. 

20,543. Looms for Weavina, J. Nelson, London. 

20,544. CLreaninc, &c, Kyives, &c., T. Thompson, 
London. 

20 545. Miturne and Fuiiinc Cora, I. M. Ineson, 
London. 

20,546. HorsesHoes, C. Leedham, London. 

20 547. Atracnmenr to Sextants, F. J. Jefferson, 
London. 

20,548. Fottinc and Scovrrne Cioran, I. M. Ineson, 

mdon. 

20,549. Tarrcrators, C. W. Davis, London. 

20,550. CaRRiaGE Lamps, J. Crampton, London. 

20,551. Swircm and Cut-ovur for EvLectro.rers, H. 
Birkbeck.—(The Universal Pull-socket and Switch 
Company, United State:.) 

20,552. ExTincursHine Fires, M. Wielandt, London. 

20,553. Mrtxrxc Cows, J Hartnett and D. M. Robison, 
London. 

20,554. Cur-orr Gear for Steam Enaines, W. H. Gals- 
worthy, London. 

20,555. Wreicninc Macurnes, A. J. Boult.—(J. R. and 
P. RK. Grabill, Germany.) 

29,556. Paper or WoopEN Spoo.s, W. P. Thompson.— 
(BE. Adalph, Germany.) 

20,557. Evecrric Switcues, E. Redantz, Liverpool. 

20,558. Picks and Simriar Toots, W. Owen, London. 

20.559. Penno.pers, W. P. Thompson.—(8. B. Golid- 
smith, United States.) 

20,560. Or, Insectors, W. P. Thompson.—(F. H. Cor- 
nell, United States.) 

20 561. Maxine Lamp Caimneys, &c., W. E. Mayo, 
London. 

20,562. Cycres, 8. 8. Allin, London. 

20,563. Cooxinc Ovens, L. W. Atkin, London. 

20,564. Sprayinc Parnt and Wurrewass, D. D. White, 
London. 

20,565. Bripies, A. Ellershaw, London. 

20,566. CreaTinc Tenons on Doors, W. Osment, 
London. 

20,567. Writinc Paps, A. Walter, London. 

20,568. KeEepinc CHEQgve and Pass Books, F. J. Stokes, 
London. 

20,569. ILLUSTRATING ADVERTISEMENTs, A. P. and U. 
E. Dyke, London. 

20,570. FunNexs for Casxs and the like, G. Waterfield, 
London. 

20,571. Manuracture of Wire and Rops, G. A. Dick, 
London. 

20,572. Mancracture of Pire Fasrics, W. Adam, 
London. 

20,573. ApvsusTaBLE Rervectors, P. W. A. Paasch, 
London. 

20,574. Torches for Licutinc Gas, G. E. Brooks, 
London. 

29,575. Propuction of Tannic Extract, M. Honig and 
G. Spitz, London. 

20,576. Operatinc Boxes of Looms, F. Hofmann, 
London. 

20,577. SELF-LUBRICATING AXLEs, &c., A. C. Attwood, 
London. 

20,578. Wasninc and Dryinc Grary, F. B. Giesler, 
London. 

20,579. Corourtnc Matters, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

20,580. New DisutpHo Acip, H. F. Newton.—(The 
Fa -, ouimama cormals Friedrich Bayer and Co., Ger- 
miny 

20.581. Drop-Bsox REVERSING Mecuanisy, E. Spiegel, 
Londen. 

21,582. Pressure Devices for Retort Lips, F. Matton, 
London. 

23,583. Ostarninc Power by Stream, 8. and 8. R. 

twood, London. 

20,584. ELements for Batreries, A. J. Marquand and 
E. Hancock, London. 

20,585. Lastinc Macuines, H. A. Clark, London. 

29,586. VeLocrrepes L. Hoffmann, London. 

29 587. Sewirxc Horse-cottars, H. H. Lake.—({The 
Ross Moyer Manutacturing Company, United States.) 

20 588. Sprep InpicaTinc Apparatus, J. P. Dumas and 
E. de la Roulle, London. 

20 589. Manuracture of Boot and SHoe Tips, H. H. 
Lake.{The American Shoe Tip Company, United 
States.) 

20 590. Pumprne Enoines, H. H. Lake.—{J. C. Brooks, 
United States ) 

20 591. BREECH-LoADING Orpnance, H. 8S. Maxim and 

L. Silverman, London. 

92. SHart-coup.inecs, P. A. Ransom, London. 
#3. SpeeD Cone Putteys, P. A. Ransom, London. 
20,594. Escravinc Macuines, J. C. Fell.—(C. C. 


Bruckner, United States.) 
5 Fell (0. W. 


20,595. Apparatus for Looms, J. C. 
haum, United States ) 
%. InsvuLaTING Bricks, F. Nafzger, London. 
20 597. FIRE- ALARM Apparatus, E. W. Jungner, 
London. 
20,598. Winp Instruments, F. O. Adler and F. H. 
Jordan, London 
















9. Rat-way Wacons, G. E. Church and G. W. 

tenger, London. 

29,600. PorTaBLte Drittinc Macuines, J. Bradbury, 
jun., Bristol. 

20.501. Improvep Sasm Fasteners, E. J. Dunford, 
-London. 

20,602 Securinc Hatcn Barrens, &c., J. A. Davie, 
London. 

20,603. CarTRIDGE Bevts, J. Y. Johnson.—(T. C. Orn- 
dorff, United States ) 

20,604. ALuminovs Compounps, D. A. Péniakoff, 
London. 

20,605. New Compounps, J. Y. Jchnson.—( The Badische 
Anilin and Soda Fabrik, Germany.) 

20,606. MANUFACTURE of GuN-coTTon, J. W. Swan, 
London. 








20,607. Tea Rottine Macuinery, &c., L. H. Sutton, 
London. 

20,603. ARRANGING WaTER Heaters, W. ,Wansbrough, 
London. 

20,609. PHotocrarHic Prints, H. C Buckingham.— 
(B. Meregalli, Japan.) 

20,610. Boots and Saoks, H. T. Wilkins and G. Denton, 
London. 

20,611. ManuracturRING GLass Borties, W. B. Fitch, 
London. 

20,612. Avromatic CycLe Lock, &c., T. B. Roughan, 
London. 
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20,613. THeaTRE ProcramMes, &c., J. F. O'Brien, 
London. 

20,614. Wire Sortine or PickiNno Bets, R. H. Silcock, 
Live 

20,615 Benzive Treatment, W. P. Thompson.—(L. 
Schuette, Landsberg, and Co., Germany ) 

20,616. FrrePLaces or Hearrus, R. Bowes, Liverpool. 

20,617. Writine Pencits, W. P. Thompson.—(Makla 
and Braun, Germany.) 

20,618. Bicycies, A. A. Legg, Liverpool. 

20,619. Sicnat Lamps, W. H. Smith, Liverpool. 

20,620. Pipe for Smoxino Tosacco, J. T. O'H. Cussen, 


Cork. 

20,621. Pickin Sticks for Looms, D. Irvin, Southport. 

20,622. Systematic Devivery of any STATED MEASURE- 
MENT, H. J. Willett, Rochdale. 

20,623. ScHoot States, D. H. Wares, Wick, N.B. 

20,624. Preumatic Tire, &c., Inrcators, E. H. Hill, 
Sheffield. 

20,625. Carson E.ecrrope Connections, H. T. 
Barnett, London. 

20 626. CarriacE Doors, J. Hummel and H. A. Wood, 
Sunderland. 

20,627. Tutmses, C. Barnett, Godalming. 

20,628. Sroves for Heatinc Purposes, W. Welch, 
Portsmouth. 

20 629. Sweet Beans, J. Grice, Birmingham. 

20,630. Soe Cutrers, G. T. Phillips and H. Law, 
Northampton. 

20,631. Pneumatic Boxinc Guiove, F. H. Hallam, 

ndon. 

20,632. Drawine Revers, 0. Lindner, Brussels. 

20,633. MuttreLex Portrait Frames, J. Quarton, Bir- 
mingham. 

20,34. Fotpinc Matrresses, E. J. Frayling, New- 
castle-on-Tyne. 

20,635. Metauuic Stvurrinc Boxes, G. W. Sutcliffe, 
Manchester. 

20,636. Wire Sritcninc Macuinxes, T. P. Kiimmerer, 
Manchester. 

20,637. ComBrnep Desk and Seat, H Bunting. Derby. 

20,638. Brick or Buitpinc Brock, E T. Morgan, 
Bristol. 

20,639. SEPARATING CHOLESTRINE from Woot Fats, L. 
Krause and J. Mayer, Manchester. 

20,640. Tappinc CorRKED Bort es, F. Rose, Liverpo:!. 

20,641. Removinc Dust, J. J. and T. F. Meldrum, 
Liverpool. 

20,642. CycLe Dust-proor Pepa, R. Haviland, Bi-- 
mingham. 

20,643. Improvep Pump Curr for Cycies, 8 Mills, Bir 
mingham. 

20,644. Avromatic Camera, M. Shearer and A. Hill 
London. 

20,645. Toys, R. H. Davis. London. 

20.646. IMPROVEMENTS in Neckties, L. P. 
Halifax. 

20,647. Micrometer Gavoe, J. Overend and H. Brear 
ley, Shipley. 

20,648. AtracHine, &c., CycLe Tires, C. and J. Davics, 
Newcastle-on-Tyne. 

20,649. Tuse CyLinpers, Rovuers, &c., W. J. Warren, 
Leeds. 

20,650 ImproveMENTs in Suips’ Davits, C. Gardner, 
Stockton-on-Tees. 

20,651. UMBRELLA and Parasot Frames, L. Mellor, 
Manchester. 

20,652. IMPROVEMENTS in Vevocipepes, J. Muir, Bir- 
mingham. 

20,653. Mart Carts and Bassivettes, H. I. Humphry, 


Foster. 


Birmingham. 

20,654 ImrraTion MARBLE for BuiLp1nos, A. Macdonald, 
Glasgow. 

20,655. Fisninc Reet or Wixcn, J. W. Young, 


Redditch. 

20,656. Securinc the Doors of Sares, A. T. Mirza, 
Manchester. 

20,657. WeicHixnc Apparatvs, 8S. Washington, Man- 


ter. 

20,658. Wueers for Cycies, &c., J. Beales, Man- 
chester. 

20,659. ‘‘MrTat Paper,” 
Dulwich. 

20,660. Knire and Fork Cveaner, E. H. W. Shrimp- 
ton, London. 

20,661. Macurnes for Winpinc Corton, J. Hood, 
London. 

20,662. Scorinc Apparatus, A. M. Fane, Waltham 


C. H. Chapman, East 


S. 

20,663. Free Dravost Pire Pius, T. Bennett, Ply- 
mouth. 

20,664. SecuRING Tires to WHeEELs, G. W. Tarver, 
London. 

20,665. Feepinc Coat Dust to Furwaces, J. M. H. 
Neubart, London. 

20.666. Wee. Trres for VeLocirepes, G. C. Cannon, 
Newcastle-on- . 

20,667. Improvements in Tre Cups, H. Whitaker, 
London. 

20,638. Pyreumatic Trres, R. Meisezahl, London. 

20,669. Eraser for Ink, Pesci, &c., E. J. Dodd, New 
Barnet. 

20,670. Trovser Cures, H. Lucas and J. T. Bott, 

ndon. 
20,671. Preumatic Tires for Cycies, &c., J. Oleey, 


mdon. 
20,672. Break Brock for Carriaces, W. R. Reeves, 
mdon. 
20,673. Gas Enotnes, &c., W. H. Slinn and F. Lyst, 
Lond 


on. 

20,674 Preventine the Orenino of Doors, C. Reiser, 
London. 

20,675. Watcxu Protector, H. Wilby, London. 

20,676. Sroprers for Testixc Drains, F. G. Jones, 
London. 

20,677. Brake Apparatus for Cars, &c., H. P. Holt, 
Londo: 


mn. 

20,678. Cups and Saucers, M. Graham, London. 

20,679 CeNTRIFUGAL BLoweERs, J. O. Poole, London. 

——— for Wixp Motors, H. D. Hurlbut, 
mdon. 

20,681. SiagNaLtinc Apparatus, W. R. Sykes, sen., 


mdon. 

20,682. BorLer Feepinc, &c., Apparatus, H. R. Hall, 
London. 

20,688. Preumatic MaLtinc Arparatus, G. Knoche, 


ndon. 
eo Furnace for Smectinc Ores, E. Commelin, 


on. 

20,685. Bett Ciasps, A. Dewsbury and H. Vincent, 

London. 

20,686. ELEcTRICAL ConpENsERS, W. E. Gray and W. 
A. Price, London. 

20,687. IMPROVED ExeRciIsiInG APPARATUS, R. H. Bath, 


London. 
20,688. Carvinc Stanp for Meat, W. J. Baker, Scar- 
borough. 
20,689. Foipinc Bepsteaps, J. D. Ennes, London. 
— Avcuminium, &c., Brazinc ALLoys, H. Ramage, 


on. 

20,691. AppLyinc Rams to Suips or Boats J. O Kelly, 
on. 

—, SsutTr_e Bixper for Looms, H. E. Hamilton, 


on. 

20,693. MippLincs Puriryinc Macuinery, C. Haggen- 
macher, London. 

20,694. Hooxs or Hoox Atracuments, C. M. Farnet, 
London. 

20,695. CLeaninc Steam BorLer Tuzes, W. von Essen, 
London. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


503,700. Sream Borrers, J. EB. Gresty, Manchester, 
Bnyland.— Filed March 2\st, 1892. 

Claim. —In water-tube or other forms of steam 
boilers, a series of double tubes composed of an outer 
tube closed at one end and open at the other, anda 
smaller inner tube open at both ends, placed in a 
longitudinal direction over or surrounding the furnace, 
with their front ends connected to a water-box, slab, 
or header. and their rear ends extending into a com- 
bustion chamber formed between the ends of tubes 
aud fire-brick wall, the spaces between the outer sides 


is 03,700] 















of said tubes being filled in with suitably sha; fire- 
bricks, all combined and arranged substantially as set 
forth in order that the flames from the furnace may 
be caused to along the under or inner side, round 
the rear ends of said tubes and return along the 
opposite sides thereof in the manner and for the 
purpose substantially as hereinbefore described. 


503,842. METHOD OF AND APPARATUS FOR PROPELLING 
Propucer Gases, W. H. Forbes, Jeannette, Pa,— 
Filed May 15th, 1893. 

Claim.—The herein-described method of propelling 
producer or generator gases and increasing their heat- 
ing capacity, which consists in passing into a gas main 


[503,842] 




















the producer or generator gases from a gas producer or 

enerator, introducing the products of combustion 
se the buroivg fuel in a separate furnace into the 
producer or generator gases in transit through the gas 
main, and causing said duct bustion to force 
the generator gas through the main, substantially as 
specified. 

503,847. APPARATUS FoR MakING SuLPHURIC AcID, 
F. B. Hacker, Charlestown, S.C., and P. &. Gilchrist, 
Baltimore, Md —Filed Auguat 11th, 1892. 

Claim —(1) The combination with a sulphuric acid 
apparatus, of a column or case interposed therein and 
provided with a series of obstructing air pipes, sub- 
stantially as described. (2) In a sulphuric acid appa- 
ratus, the combination with lead chambers connected 
together, of a series of obstructing air pipes in the 
































connection between the said chambers, substantially 
as descri (3) In a sulphuric acid apparatus, the 
combination with lead chambers, and a case or column 
connecting the chambers, of a series of obstructing air 
pipes arranged in the said case or column, and moist- 
ening lutes on the case or column and delivering upon 
the said pipes, substantially as described. 


503,877. Banp CoTTer AND FEEDER FoR THRASHING 
MacHines, F. H. Schafer, Beaver Falls, Minn.— 
Filed April 29th, 1893. 

Claim.—A band cutter and feeder attachment to 





thrashing machines, consisting of a suitable frame, 
tables supported therein and having shouldered or 





Se _} 

a 

corrugated surfaces extending transversely thereof 

cutting blades, yokes upon their respective ends, 

diagonal braces adjustably connected to the yokes at 

the rear ends of the cutting blades, and suitable means 

for imparting to the tables and cutting blades the 
necessary vibratory or swinging motion, substantial). 

as and for the purpose set forth. y 


503,975. Hypravtic Vatve Gear, EF. &. Matthews 
Cincianati, Ohio.—Filed July 18th, 1892. ’ 
Claim.—(1) In a hydraulic valve gear, the combina. 
tion substantially as set forth, with a valve to have 
movement both ways from a neutral position, of a 
lever pivoted to the stem of such valve, a stop over 
one end of said lever, a stop under the other end of 
said lever, power agents holding the ends of the lever 
against said stops, a power agent for moving the lever 
from either stop while the other stop acts as a fulcrum 
and a movable part, substantially as set forth, for con. 
trolling the motion of said last-mentioned power agent, 
(2) Inahydraulic valve gear, the combination, substan. 
tially as set forth, of two cylinders, a rack carried by 


603,975] 
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the piston of each cylinder, a floating gear engaging 
said racks and connected with a main valve, and 
water connections and a controlling valve for moving 
said pistons independently. (3) In a hydraulic valve 
gear, the combination, substantially as set forth, of 
two cylinders, a rack carried by the piston of each 
cylinder, a floating gear engaging said racks and con- 
nected with a main valve, a power agent constantly 
urging the pistons to an extremity of stroke, and 
water connections and a controlling valve for moving 
said pistons independently away from such extremity 
of stroke. 


503,984. Crutcn, A. P. Palmer and H. L. Phelps, 
Athens, Pa.—Filel November 28th, 1892. 

Claim.—A clutch mechanism comprising a member 
provided with countersinks in its outer face, in com- 
bination with another member having a tubular 
recess, the centre line of which is tangential to the 





other member, a shoulder in said member at the inner 
end of said recess, a ball in said recess of equal radius 
to that of the countersinks, and with which said 
shoulder engages when the ball enters a countersink, 
a spring in said recess engaging with said ball, and 
means to adjust the tension of the bearing of said 
spring upon the ball. 


504,005. Movtp ror Makixo PivumpBers’ Joints, 
F. Tyers and 0. Barnsdale, Nottingham, England. 
—Filed January 16th, 1892. 

Claim.—{1) The herein-described mould for making 
plumbers’ joints comprising the parts a and 6, hinged 
together, corresponding semicircular recesses d formed 
in said parts, enlarged recesses ¢ also formed in said 
parts, a dovetailed recess formed in the part a, a part 


J fitting detachably in said recess, the inner surface of 


said part f corresponding to that of the part a, and 
runners communicating with the recesses ¢, as and 








for the purpose set forth. (2) The herein-described 
mould for making plumbers’ joints, comprising the 
parts a and b hinged together, corresponding semi- 
circular recesses ¢ formed in said parts, enlarged 
recesses ¢ also formed in said parts, a dovetailed recess 
formed in the part a, a part / fitting detachably in said 
recess, the inner surface of said part f corresponding 
to that of the part a, runners communicating with 
the recesses ¢, and an upward extension on each of 
the parts a and J, forming a cup g’, in communication 
with the runners, as and for the purpose specified. 








Erps's Cocoa.—GRATEFUL AND Comrortinc.—‘' By 
a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and 
by a careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape man 
a fatal shatt by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water 01 
milk. Sold only in packets, by Grocers, labelled— 
“ James Epps anp Co, Ltd., Homceopathic Chemists, 
Jondon.”—Also makers of Epps's Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 
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MINES AND MINING AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 

Tux United States having during the past five years 
attained to the foremost position among producers of 
nearly all of the metals employed in the arts, it was to be 
expected that the display of American minerals at the 
World’s Fair would be of a very high character, both as 
regards quality and size. This expectation will no doubt 
be fully satisfied by the collection brought together in the 
Mines Building, although possibly the adoption of the sys- 
tem of exhibiting by individual States may have rendered 
it less striking than it would have been had a more general 
system of grouping been adopted. Speaking generally, 
the Mines Building is of a rectangular plan, measuring 
700ft. from north to south, and 850ft. from east to west. 
The space under the main roof, comprising nearly one- 
third of the available area, is divided equally between the 
United States and foreign countries, the latter occupying 
the western and the former the eastern side. The wes- 
tern aisle under the gallery is also allotted to foreign 
mining exhibits, while that on the eastern or American 
side contains the mining machinery, and some of the 
American iron and steel exhibits, although the most 
important of these are placed in the Transportation 
Building. The centre of the broad passage way through 
the main building* is marked by an obelisk nearly 30ft. 
high, representing the thickness of the main anthracite 
seam of Pennsylvania, as it is found upon the lands 
belonging to Girard College, Philadelphia, which is 
balanced at the south end by a tall trophy of Man- 
nesmann tubes from the German-Austrian Man- 
nesmann Company, and at the north by another 
representing, in masses of the actual objects of 
their proper size and weight, the production of use- 
ful minerals in the United States per second of time, 
‘supposing the working to be carried out uniformly 
for 85,400 seconds per diem for 865 days in the year. 
The constituent elements of this monument, which more 
or less affects the form of an obelisk, vary from a 
4ft. cube of coal at the bottom to one of a quarter of 
an inch or so of gold at the top, and those upper objects 
which are practically invisible from the floor are repeated 
in a table case round the base of the pile. This interest- 
ing object has been designed by Dr. Day, of the United 
States Geological Survey, and forms a kind of graphic 
abstract of the annual volume of mineral statistics 
published by that — Some of the results are 
rather remarkable. Thus, the fuel value of the natural 
gas is larger than that of the petroleum raised in the 
year, and the quantity of the latter corresponds very 
nearly to one barrel produced per second. 

In going through the mineral exhibits of the different 
States of the Union, which constitute the most important 
and interesting features of the building, the machinery 
and metallurgical products being comparatively unim- 
portant, the geographical distribution of the ores of the 
different metals comes out very sharply, gold and its 
somewhat discredited sister silver forming the staple of 
the displays from Colorado, Montana, and the other 
Rocky Mountain States, while the older communities 
of the East and New England, and the Ohio Valley, are 
coming to depend more and more upon coal, salt, 
mineral oils, and other non-metallic minerals, the supplies 
of ores for their smelting works being drawn from the 
more prolific regions of the North and West. 

One of the most interesting of the more recent develop- 
ments is that of the lead and zinc mines in the States of 
the Missouri Valley, Wisconsin, Missouri, and Kansas; 
the latter State, which was formerly devoted exclusively 
to agriculture and grazing, now claims to be the largest 
producer of spelter in the world. Calamine, which 
was the chief ore in early times, is everywhere giving 
place in depth to blende of great purity, with the some- 
what unusual result of commanding a better price than 
the more easily reducible but variable oxidised mineral of 
the surface. Michigan and Minnesota maintain their 
pre-eminence as iron ore producers with the great deposits 
bordering Lake Superior, where unfortunately there is 
now present depression owing to the stoppage of iron- 
works, and general restriction of production in Chicago, 
Pittsburgh, and other principal iron smelting districts. 
Petroleum and its products are shown by the different 
States, but the chief illustration of this branch of mineral 
industry is to be sought for in the magnificent synoptic 
exhibit of the Standard Oil Company, occupying the 
cross gallery at the north end of the building. 

In order to give my ieaders some idea of the general 
character of the mines’ collection, I propose to pass its 
contents rapidly in review in geographical order as they 
are placed in the building, much in the same way as they 
would be seen by the visitor doing the show in a con- 
scientious fashion, commencing with United States, and 
afterwards inspecting the foreign collections and the more 
miscellaneous groups of articles in the galleries. By this 
arrangement the first place is taken by collections from the 
State of Colorado, which occupy an area of 2150 square feet 
at the south-east corner of the main avenue—a prominent 
position, which is fully justified by the high value of its 
contents. The Colorado ores are essentially of a mixed 
character, silver and gold-bearing minerals being found 
in connection with sulphides of lead and zinc and pyrites, 
which in earlier days produced the enormous quantities 
of carbonates and other superficial ores that led to the 
phenomenal development of Leadville and other moun- 
tain towns, but which are now producing minerals that 
require skilled treatment and more highly developed 
smelting appliances, with the result that most of the 
arrer smelting works are transferred to localities on the 
edge of the great prairies, where fuel and other supplies 
are more readily accessible than in the mountains. The 
rare minerals containing gold in combination with tellu- 
rium are also found in a few localities in Colorado in 
* This is n: 
to th ant side being called Industrial Way and that on tha west Roya 


Row. The central cross way is distinguished as Argent Avenue. We are 
not aware, however, these names have any but an official use, 





comparatively larger quantity—at any rate, on much 
larger scale—than in Transylvania, California, or any 
other of the small number of places producing these 
minerals. The central points of interest in this Court 
are the cases containing crystallised gold specimens from 
Breckenridge County, in the long bent wire-like forms 
which received the name of ‘ Spider-leg gold” in the 
early days of their discovery. These, apart from their 
value and beauty, are of great crystallographic interest, 
the relation of the forms, which at first sight are extremely 
irregular, having been shown by Professor E. 8. Dana, of 
Yale. It is rather unfortunate that most of the owners 
of these specimens have cleaned them with acid, and by 
removal of the superficial ochre films have effaced an 
important indication as to their origin from pyritic vein 
stuff, besides diminishing their high natural colour. 

One of the most valuable objects in the Court is a case 
filled with solid lumps of Hessite, a mineral containing 
32°5 per cent. of tellurium, 25°5 of gold, and 42 per cent. 
of silver, from the Ben Butler mine at Gilman. As a 
practical illustration of its value, a large ingot of silver 
and a smaller one of gold are shown as the product of 
10 1b. of the dust sifted from the larger samples. The 
mines of the Cupple Creek district contribute a varied 
collection of auriferous veinstones. Among these the 
most remarkable is granular purple fluor spar, which 
carries native gold finely — through the entire 
mass. In practical interest, however, the pyritic vein- 
stones are of higher importance than the richer minerals 
of favoured localities. These consist mainly of quartz 
lodes carrying more or less of crystallised iron pyrites, 
which, in spite of their somewhat troublesome character, 
are very valuable when handled on a sufficiently large 
scale. A most interesting example of this class is 
furnished by the San Miguel Consolidated Gold Mining 
Company, of Telluride, which is milling 325 tons daily of 
a mineral yielding from 6 dols. to 8dols. worth of gold 

er ton at a total cost of about 8dols. The mill of 160 

ead of stamps is driven by two very high falls of water 
10} miles away, capable of furnishing 925-horse power. 
This is transferred by a Westinghouse alternating current 
dynamo of 600-horse power, a smaller one of 150-horse 
power being employed for lighting the town of Telluride. 

Carbonates of lead, associated with chloride of silver, 
of the kind originally found in such enormous quantities 
at Leadville, are well represented from that locality, as 
well as from similar discoveries since made in different 
parts of the State. 

The Gunnison district, situated in the heart of the 
main chain of the Rocky Mountains, is remarkable for 
producing very rich silver ores, chiefly sulphides, both 
with and without antimony and arsenic, in veins associ- 
ated with rose spar, or carbonate of manganese, an 
association characteristic of the more precious silver ores 
in the older mining districts both of the new and the old 
world. These are represented by the ores of the Forrest 
Queen and Black Queen mines, which run up to 2000oz. 
of silver per ton. 

Rich and pure iron ores are found in the older forma- 
tions of the Rocky Mountains in the form of magnetite 
and limonite. These find their application as fluxes in the 
lead smelting works, and to some extent are smelted 
into iron and steel, examples of which are supplied by 
the Colorado Fuel and Iron Company. 

In addition to its metallic minerals, Colorado is well 
supplied with coals, which, although entirely of secondary 
or early tertiary age, show a range in composition and 
structure very similar to that of the coals of the coal mea- 
sures, being in places of a free burning character, while 
towards New Mexico they are of a fairly good coking quality. 
In the Gunnison and Crested Butte districts, in the 
central axis of the mountains, the coking coals are at 
times locally altered into anthracite, the nature of the 
change being shown by the following analyses:— 

C. . . N. 8. Ash. 

. 6498 4:13 12°97 1°35 659 4°10 

. 87°56 S11 2°63 129 O89 4:15 
These anthracites, which were formerly te to prove 
very valuable, are found to be comparatively uncertain in 
extent. Their occurrence is, however, interesting, as repre- 
senting what takes place with coals similar in position 
further north on the line of the Canadian Pacific Railway. 
The granitic mass of Pike’s Peak, the highest point of the 
Rocky Mountains in Colorado, has long been famous for 
its finely crystallised minerals, particularly Amazon 
stone, or green felspar, and various forms of quartz, 
notably those of a deep brown colour, or smoke-topazes of 
extraordinary clearness. These, though not so abundantly 
found as in former years, are well represented from the 
stores of local collectors, and form not the least attractive 
objects in a collection which is of the highest interest 
throughout. Much praise is due to the care with which 
the arrangement and labelling has been carried out, and 
in these respects the Colorado collection offers an example 
that might have been imitated with advantage by some 
of her neighbours. 

The Montana mineral exhibit immediately adjoins that 
of Colorado to the north, and, like the latter, is strongest 
in the ores of the precious metals, in addition to which it 
claims to be the largest copper producing State of the 
Union. The central object is the statue of Justice, a co- 
lossal female figure with sword and scales, standing on a 
globe carried by a mountain eagle. The statue rests 
upon a plinth of solid gold, and a base of auriferous 
veinstone. Auriferous silver of a total value of about 
£60,000, supplied by the First National Bank of Helena, 
has been used in producing the statue, which was cast 
by the American Bronze Company, of Chicago. The 
quantity of silver required is supposed to be rather less 
than one-tenth per cent. of the produce of the State 
in 1892. 

Prominent among the mineral exhibits are two large 
pieces of calcite, thoroughly coated with gold, and a 
spongy mass of the same metal obtained by dissolving 
out the calcite with acid. These are from the Atlantic 
Cable mines of Deer Lodge County. Another remarkable 
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display of silver crystallising from Elkhorn deserves notice, 


although their interest.as minerals has been lessened by 
the ruthless blanching that they have undergone. 

A specimen of carbonate of manganese in large 
crystals more than an inch across is perhaps the 
most unique of the Montana exhibits, being the finest 
known example of a very beautiful mineral. It seems, 
however, to be discolouring from exposure, as might have 
been expected. 

The Parrot Silver and Copper Company, of Butte, 
“the greatest mining camp on earth,” contribute a very 
complete series of samples illustrating the dressing, 
smelting, and desilverising of argentiferous copper ores 
as practised at Butte, with refined copper in all the 
ordinary forms produced at the Bridgeport Works in Con- 
necticut. This,and some other large companies, including 
the Anaconda, have brought Montana into the first 
position as a copper producing State, the output being 
now in excess of that in Michigan and Arizona. 

Among the non-metallic minerals considerable pro- 
minence is given to some rather feebly coloured grey and 
pink stones, which are called the sapphires and rubies of 
Montana. These are derived from the gravels of the 
Missouri River near Helena, and preparations have been 
made for washing these gravels upon an extensive scale 
for about thirty or forty miles along the river. Inci- 
dentally it is expected to realise considerable returns 
from gold in washing for the gems. 

The State of Utah occupies a small Court, which is 
filled with minerals of all kinds, gold, silver, copper, and 
mércury ores heaped together without any particular 
system or arrangement. The most prominent object is a 
block of argentiferous galena, weighing about 30 cwt., 
from the 1000ft. level of the Diamond Mine. 

The Ontario and Daly Silver Mines of Park City con- 
tribute fine examples of their ores, which 1un up to 
800 gs. to 900 gs. of silver per ton. Many of the mines 
of this part of the State are in exceedingly picturesque 
situations, and photographs of them are shown in con- 
siderable number, including several taken underground 
by flash-light illumination. Coal and coke of the ordinary 
Rocky Mountain quality, such as are used for silver and 
lead smelting, are shown together with a curious car- 
bonaceous mineral, Gilsonite, a fusible coal or britt’ec 
bitumen, which appears to be applied to numerous pur- 
poses for which bitumen or resin are ordinarily used. 

The Russell process of extraction with sodium and 
copper hyposulphites, as practised at Massac, Utah, is 
represented by a very small collection of specimens, but 
it is much more perfectly shown in other parts of the 
Mines Building. 

The State of Idaho, like its neighbour Utah, is toa 
great extent of a mountainous character, its mines being 
scattered over a considerable area, but mostly in com- 
paratively inaccessible places, as evidenced by the numer- 
ous photographs cf picturesquely-placed mills and works 
on wooded, and in many cases, snowy hillsides. The 
minerals produced are mainly lead and silver ores, which 
are represented in profusion, but without any particularly 
systematic arrangement. In addition to these ores there 
is also a good display of opals, agates, and other siliceous 
deposits, representing the product of the later stages of 
voleanic activity which are largely developed in the 
northern part of the Rocky Mountains. 


(To be continued.) 








HARBOURS AND WATERWAYS. 


Bristol.—The committee appointed by the Corporation te 
report as tothe contemplated dock extension have advised, that 
“‘ owing to the large amount of statistical and other informa- 
tion which has to be prepared, and the negotiations to be con- 
ducted with the railway companies and others, they find that 
it will be quite impossible to prepare a report or frame a 
scheme in time for the council to decide as to the expediency 
of promoting a Bill in the next session of Parliament. 

Bilbao.—Within the last few years very considerable works 
have been carried out for the improvement of this harbour 
and of the channel of the river Nervion leading up to Bilbao. 
Very large quantities of hematite iron oreare imported from this 
port to England, the quantity last year amounting to 2,660,753 
tons, out of a total export of 3,918,544 tons, or about 60 per 
cent. Theremainder went to Germany and France, anda small 
quantity to the United States. The hematite deposits of the 
North of Spain first attracted attention in this country in 1871, 
and the Bilbao Iron Ore Company was formed for the purpose 
of working the mines at Sommorostro and Galdanes, in the 
province of Biscay. The company constructed a port at the 
mouth of the river Nervion a little above Portugalete, with a 
wooden pier 902ft. long, for shipping the iron ore, and a canal 
8280ft. long; also a narrow gauge railway 14 miles in length, 
to connect the pier with the mines. These works were 
finished in 1875, but owing to the revolution the works did 
not get into operation till the following year. 

The town of Bilbao is the capital of the Basque Provinces, 
and is one of the most important trading centres of Spain; the 
general shipping in 1892, representing one-fourth of the total 
shipping in all the ports of the Peninsula. The total number 
of vessels entering the port in 1892 was 4133, having a 
tonnage of 2,935,183 tons, of which about 674 per cent. repre- 
sented the tonnage of British ships. The imports of coal 
amounted to 458,980 tons, or one-fourth of the total quantity 
imported into Spain. The town is situated on the river Nervion, 
73 miles from its mouth, which discharges into a narrow 
bay about three miles long, having three fathoms at the 
upper part and seventeen at the outerend. The freshets in 
the Nervion are frequently very sudden, and cause the water to 
rise toa great height; one flood in 1850 causing a sudden rise 
of 18ft. above the average level of high water. Spring tides rise 
13ft. at the bar, and 9ft.at Bilbao. Until about fifteen years ago 
only ships of small tonnage, and not drawing more than from 
10ft. to 12ft., could reach the town. The river was very 
winding and shallow, and the depth over the bar sometimes 
did not exceed S}ft. at low water of spring tides. This bar 
had two crests, from 200ft. to 300ft. apart, and was subject to 
constant change, the depth varying sometimes from 34ft. to 
17}ft. within a few weeks. The flood tide, coming into the 
bay from the west, strikes the opposite coast, and, sweeping 
round, carries the sands from Las Arenas across the mouth 





of the river. The waves raised by north-westerly gales, 
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and the ebb tide, have a contrary tendency. A careful 
investigation of the facts disclosed that the main deposits 
came principally from the erosion of the east coast, and 
that the westward drift from this drove the channel in a 
westerly direction. It was therefore decided by M. Charruca, 
the engineer of the harbour authorities, to fix permanently 
the western boundary of the channel, and also to check the 
drift due to north-west gales by prolonging the Portugalete 
mole on the left coast—see Fig 1. This mole had some 
time previously been constructed, and also one on the other 
side, leaving an entrance 525ft. wide. The extension pier is 
2625ft. long, and reaches out into a depth of 21ft. It is 
curved to a radius of 9850ft., the concavity being turned 
towards the channel. The base of the mole is constructed of 
rubble stone, the blocks averaging about one ton each, and on 
this the pier is built, being faced with concrete blocks con- 
taining about six cubic yards, the centre being filled in with 





was concluded between the Italian Government and the 
Peninsular and Oriental Company for a weekly postal and 
commercial service of steam navigation between Venice and 
Brindisi, and Egypt, China, Japan, and Australia, which 
caused Venice to become the natural centre for the dispatch of 
traffic between Central Europe and the East. The subsidy 
granted by the Italian Government was discontinued about 
four years ago, and the company’s steamers no longer call at 
Venice. Trade has since been in an unsatisfactory condi- 
tion owing to the above cause, and the withdrawal of a large 
number of passengers who spent their money freely at the port, 
also to the high protective duties levied outwards. The 
stimulus given to the navigation of the port by the Peninsular 
and Oriental traffic induced the Government to consider the 
necessity of improving the means of navigation, and in 
1872 Messrs. Mati and Coutin, civil engineers, submitted a 
scheme which included an improved entrance to the three 





t-) 
oo" 


Fig. f. 


Swant Oso 


PORT OF BILBAO 


hie 
\ NY 
\ 1- 
s \ = 
j BILBAO i 
, |) | BL 
/ . , aS otc. ree 
Fd 
copes 
AN — 
Note, The soundings are in fathoms. 
“Tae Encivesr” 
concrete. At the outer end the mound is protected by 30-ton 


concrete blocks. The result of this single concave pier has 
been very satisfactory, the depth of water having increased | 
10ft.,and vessels drawing 20ft. to 22ft. are now able to enter at 
high tide, where formerly the largest boats that could cross 
the bar only drew about 10ft. This work was finished in 1890. 

The course of the river has also greatly improved, the wide | 
places being reduced by training walls and the depth increased 
by dredging. Immediately above Portugalete, where the 
width between the banks was nearly half a mile, training 
walls have been constructed for about two miles, the width 
between them being about 300ft. The curve in the channel 
near the junction of the river Galendo has a radius of 2500ft. 
It is proposed to use the land reclaimed at the back of the 
training walls for docks, one basin at Axpe having been con- 
structed. The other principal contraction is about a mile | 
below Bilbao, the new channel being three-quarters of a mile | 
long with a depth of 104ft. at low water and 234ft. at high- 
water spring tides. 

The works now under construction are for the protection 
of the entrance to the river, which is very difficult to navigate 
in north-westerly gales, and the creation of a deep-water 
harbour. The head of the bay is well adapted for this | 
purpose, as the depth of water is considerable and the 
bottom very regular, the five-fathom line, as shown in the | 
accompanying illustration, extending up nearly to the | 


mouth of the river. The works consist of two break- | 
waters, one 4750ft. long, which extends out from the | 


west shore in a north-east direction, having an easterly | 
curve towards the end, and the other reaching out 3500ft. | 
from the opposite shore, from the Begona Point at the north | 
end of the Las Arenas. The opening between the ends of the | 
breakwater is to be 2000ft. wide, and the area enclosed 700 
acres ; the depth over one-third of this space will range from 
three to eight fathoms at low-water of spring tides. The 
foundation of the breakwater is formed by a rubble mound up | 
to 20ft. below water level; it is 170ft. wide at the top, with | 
slores of 14 to 1. The heavier stones are used for the | 
outer part, and weigh about one ton each. The top is pro- | 
tected by concrete blocks, measuring from forty to sixty cubic | 
yards. On this foundation is placed the superstructure, con- 
sisting of concrete blocks, weighing not less than one ton 
each, the interior being filled with concrete. The base of this 
upper part is 40ft. wide, and the top 30ft.; above this isa 
shelter wall 10ft. high. The last consular report states that 
the works are proceeding very satisfactorily, and the greater 
part of the breakwater is now visible at low water, and that 
there seems every reason to believe that in the course of two 
or three years safe anchorage will be available for vessels 
within the harbour. 

The Port of Lido, Venice.—Extensive harbour works are 
being carried on by the Italian Government for the purpose 
of improving the navigation here, which, when completed, 
will enable vessels of large size to enter the new port. It 
was from the Port of Lido that the Venetian fleet sailed in 
998, which established the supremacy of Venice in the 
Adriatic. In subsequent centuries the condition of the port 
deteriorated, and became so bad as almost to be unnavigable. 
In the fourteenth and fifteenth century an attempt was 
made to remove a bank which had formed near the entrance, 
and it is said that 1000 men were employed on the work. 
Attempts were also made to deepen the channel by making 
the mouth of the river Brenta flow into the port. Subse- 
quently the condition of the port improved, and vessels of 
small tonnage found easy access through the Lido waters. 
In addition to the Lido entrance the Venetian Lagoon has 
communication with the sea by five other outlets through 
the littoral. These are all, however, more or less blocked 
by sand bars, and their continued deterioration pointed 
to the necessity of improving the Lido entrance, in order 
that it might form a permanent approach to Venice 
and the docks, quays, and arsenals. The Malomocco 
entrance had a greater depth of water, but its use involved 
the circuitous navigation of lagoonary canals to the extent of 
nine miles to reach the arsenal and docks. The course also 
was difficult of navigation, owing to the numerous and sharp 
bends and strong currents. By the Lido entrance the distance 





t> be traversed is reduced to 53 miles. In 1872 a convention 


channels of Lido, St. Erasmus, and Treporti, and this scheme 
with some modifications was finally adopted, and the works 
commenced in 1882. They consist of two jetties or training 
walls—see Fig. 2—the north-eastern one starting from Treporti 
Point at the western end of the Cavallino littoral, and the 
other from the Carboni Point at the eastern end of the 
Lido littoral. The width between the jetties is 2950ft., the 
north-eastern jetty is to be 2°14 miles long, and the south- 
western 1} miles, the former extending to a depth of 26ft. of 
water, and the latter of 23tt. The north-eastern jetty was 
completed within about 1800ft. of the contemplated length 
about five years ago. 

The south-western jetty was commenced in 1889, and is 
completed for about half its length. The distance between 


| the jetties at the sea end when completed will be 3000ft. 


The top of the jetties is 1}ft. above high-water, and is 21-32ft. 
wide, with slopes of 1$ to 1. The walls are composed of 








PORT OF LIDO { 
Fig.2. 


stone from the hills near Padua, and the upper part of 
concrete blocks, containing from’ 11 to 12 cubic yards. 
When the second pier was started there was a large sand- 
bank across the outlet, about two-thirds of a mile long, 
with a depth of 6ft. at medium high-tide mark. As soon as 
the old mouth of the Lido was closed the diverted currents 
formed a new channel across this sandbank having a depth 
in places of more than 26ft. over an average width of 328ft.; 
there is still a bar further out having only 184ft., but the 
depth is increasing. The scouring of the channel has un- 
covered the remains of old galleys, supposed to have been 
wrecked in the wars of Chioggia in the fourteenth century. 
It is expected that when both jetties are completed in 
accordance with the original scheme, that the entrance 
channel between the parallel portions of the piers will have 
a depth of 26ft. The estimated cost of the works is £240,000. 
The rise of the tide at the upper end of the Adriatic Sea is 
from 2}ft. to 4ft. 

Besides the works above described for improving the 
approach from the sea, the quays have been lengthened and 
new stores erected, and other improvements carried out at 
the harbour. Steamers are now able to discharge their 
cargoes direct into railway trucks. A 20-ton hydraulic crane, 
with a cradle for lifting loaded railway wagons off the rails, 
is fixed on the quay, in addition to one 13-ton and twelve 
1}-ton hydraulic cranes, and other modern appliances 
necessary for a large shipping trade. 

From the consular report of 1891 it appears that 2506 
sailing ships and 1012 steamships entered the port in 1891, 
the total tonnage being 951,646 tons, of which 87 per cent. 
was from British vessels. ns 
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THE ARITHMOMETER.,. 


A MACHINE, the invention of Mr. Burroughs, having the 
above title, has lately been introduced into this country from 
America. The name is misleading. The machine can do 
nothing but add, and is intended for the use of accountants 
&c., for casting up long columns of figures. Up to the present 
it has not been arranged for working directly in a ledger, byt 
prints and adds the column of sums on a long strip of 
paper; this must be again copied into the books, This 
reprint of the figures would not be a disadvantage in man 
cases, though we expect a number of accountants would 
prefer to cast up directly in the ordinary way. For use jp 
shops where experienced accountants are not employed, and 
where many items could be recorded during the day, and by 
merely pulling a lever added up at night, it should prove 9 
great benefit. 

The machine itself consists of a box about 12in. square, 
On the top project a number of buttons; there are nine rows 
in all horizontally, the number of vertical rows is on} 
limited by the size of the machine, and the quantities of the 
additions it is required to record. Every button in each 
horizontal row is marked with the same number, thus the 
furthest row is all nines, the second all eights, &c. This jg 
for a machine working on the decimal system, that is with 
francs or dollars. For use in this country certain easily 
surmised modifications in the keyboard are made. There 
are no noughts on the keyboard, but the machine supplies 
them as the sum demands. At the back of the machine is 
roll of narrow paper which winds autoniatically, approxi- 
mate to it a silk ink ribbon; behind the ribbon in the 
machine, the type; behind the type the little hamme's, 
which strike it against the ribbon and cause the ink to marx 
the paper, as in a typewriter. We cannot enter now into a 
long description of the internal arrangements of the machine 
—a few remarks on the general nature must suffice. We 
will take one vertical row of figures only; every row is exactly 
the same and complete in itself, except for a small modifice. 
tion in the pence row. Under each button is a small bel’. 
crank lever; the stem of the button or key rests on one end, 
to the other end is attached a wire which projects towards 
the face of the machine; the end is bent at right angles, and 
rests in a slot in a quadrant plate. Each plate has therefore 
nine slots. Supposing, now, a button is pressed, the effect is 
to draw the corresponding wire into the slot. This wire 
then acts as a stop to a lever which, in coming against 
it, raises a quadrant bearing one line of type to the 
level for marking the figure corresponding to the 
button, a trigger at the same time being released, all 
by the one motion of the external handle, strikes the type 
from behind, and the figure is printed on the paper. At the 
same time a cog wheel having ten teeth in it is revolved into 
the position corresponding to the figure. One complete 
revolution of this wheel causes the wheel next to it to revolve 
one tooth; these cog wheels are for the addition, and 
when the whole number of amounts has been put down by 
pressing a lever at one side, they are held firmly in the 
positions to which they have arrived, then by pulling the 
handle, each quadrant of type is made to rise to a certain 
position, the hammers all strike simultaneously, and the 
addition is recorded. It will be seen that as a matter of fact 
the machine keeps adding up whilst printing the amounts; 
the last action is only to record them. At first appearances 
the machine looks complicated as regards its mechanism. 
This is due tothe number of repetitions of exactly similar 
sections of the machine. Nearly all the mechanism is made 
of stamped steel, so that the machines can be produced at a 
moderate price. We understand that already many are in 
use in America, and many more on order. 








CAMBRIDGE UNIVERSITY EXTENSION.—The twentieth annual 
report of the Cambridge Local Lectures Syndicate has just 
appeared. In addition to statistics connected with the year's 
work, it is interesting from the appendix to summarise the results, 
in so far as figures can show anything, of the last ten years of 
extension lecturing. We gather, then, that 1424 courses have been 
delivered during that period, to an audience whose numbers reach 
the large total of 120,000. During the past year University Exten- 
sion has undergone a remarkable development in the foundation of 
the University Extension and Technical College at Exeter. ‘This 
supplies a useful model for the employment of the grants under 
the Technical Instruction Act, and perhaps is worth a word of 
explanation on that account, The ordinary classes of the usual 
technical character are held, and both the literary and scientific 
sides of the College receive a constant succession of University 
Extension lecturers, who naturally impart freshness to the teaching. 
The whole is controlled by a widely-chosen committee, representa- 
tive of all the various interests in the city. The scheme for the 
affiliation of local centres to the University has been continued, and 
three Extension students have entered at Cambridge this year, with 
the prospect of only two years’ work at the University for their 
degree, instead of the usual three. One great event of the year, 
the Cambridge Summer Meeting of 1893, will be repeated, we hope, 
in 1894. Everyone seems to have enjoyed and protited by the time 
they spent at Cambridge in August, and the residents seem to have 
been hospitable in the extreme. The Cambridge authorities speak 
very favourably of the serious character of the work done, The 
actual figures for the year are most encouraging. Lectures have 
been delivered at nearly 200 centres. Close on 16,000 students 
attended ; 2500 did papers weekly, 1881 entered for the examina- 
tions at the close of the courses, and 1730 passed. 

LIVERPOOL ENGINEERING Society —The second meeting of the 
above society was held on Wednesday evening, November 8th, 
when a paper, entitled ‘Some English Waterways,” was read by 
Mr. J. A, Saner, A.M.I.C.E., who is engineer to the river Weaver 
trustees. The author, after giving a short historical account of 
the formation of canals and canalisation of rivers in the United 
Kingdom, gave the following as being the essential points for the 
consideration of an engineer when called upon to execute such 
works :—(1) What watersheds has the proposed canal to pass 
through, and where can ha obtain water most economically ! 
(2) What route, having regard to existing towns, will give the 
least number of changes of level, and minimum cost of cutting 
tunnels, &c.? (3) What is the most convenient size of boat to be 
provided for’ (4) What size the locks or lifts should be made, and 
what sectional area the waterway should be? (5) What method, 
whether lock lifts or inclines, he will adopt to overcome the changes 
of level? (6) What system of towage should be provided for! 
(7) The cost of construction, and the cost of maintenance. 
(8) Floods. He also laid down that any standard dimensions of 
future canals in England should not be less than 26ft, bottom 
width, 60ft. top width, and depth of 8ft., with locks 150ft. long, 
18ft. wide, and 7ft. water on the sills. Such a canal should have 
the slopes paved with stone, to enable steam or other mechanical 
traction to be used, and while ordinary locks might be used in 
places, every opportunity should be taken of increasing the height 
passed through each change of level, by the adoption of lifts 
similar to those at Anderton on the Weaver, and Les Fontinettes 
in France. Mr. Saner, in conclusion, gave an account of a ‘‘ voyage 
made by himself, in 1891, from the river Weaver to the river 
Thames, vid the river Severn, in which he passed through portions 
of no less than six canals, in addition to the three rivers. 
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ADMIRALTY MODELS ILLUSTRATING THE LOSS OF H.MS. VICTORIA 
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H.M.S. VICTORIA. 





THE engravings on this page explain them- 
selves. They are reproductions of pho- 
tographs appended to Mr. White’s report. 
They show a model of the hull of the 
Victoria, and serve admirably to illustrate 
her position just before capsizing ; taken 
with the diagrams, which we produced 
last week, and the following Admiralty 
Minute, they complete the whole story 
of the disaster. On the water-tight door 
question we have commented in another 
page. 


Admiralty Minute on the Question of Closing 
the Water-tight Doors, and on the Construction 
and Stability of the Ship. 


_ 1. The Lords Commissioners of the Admiralty 
in their Minute, dated 28th October, 1893, on 
the finding of the Court-martial which inquired 
into the loss of her Majesty’s ship Victoria, 
have stated that the question of closing the 
water-tight doors of the Victoria, and the con- 
struction and stability of that ship, would be 
dealt with separately ; this Minute is therefore 
promulgated. The finding of the Court-martial 
concluded with the following words: ‘ The 
Court has placed in the Minutes all evidence 
obtainable with regard to the closing or other- 
wise of the water-tight doors of her Majesty's 
ship Victoria, but it does not feel itself called 
upon, nor does it feel itself competent, to express 
4n opinion as to the causes of the capsizing of 
the Victoria.” Consequently, on receiving the 
Minutes of Evidence, their Lordships instructed 
the Director of Naval Construction to make a 
thorough examination and analysis of those parts 
of the evidence which throw light on these 
points. The report which he accordingly 
prepared—dated the 15th September and pub- 
ee herewith—has been carefully considered 
by their Lordships, with the evidence on which 
it is based. They find that this evidence is 
ample, notwithstanding the fact that many 
officers and men who would have been valuable 
witnesses were unhappily lost in the disaster. 

2, Their Lordships have thus been able to com- 
plete a full investigation into the causes of the 
sinking of the Victoria, and to arrive at the 
definite conclusions hereinafter set forth. 

a The evidence establishes the following 
‘acts :—(a) That after the collision the fore part 




















of the Victoria gradually sunk, and the ship 
simultaneously heeled to starboard, and that 
after this had been going on a short time, a 
lurch occurred which resulted in the capsizing of 
the ship. (b) That up to a very short time— 
about one minute—before the collision took 
place, a large number of water-tight doors, 
hatches, and ports were open, and that, owing 
to the inrush of water, many of these, situated 
in the forward part of the ship, could not after- 
wards be closed. Many compartments must, 
therefore, have been flooded in addition to 
those which were actually breached by the 
collision. (c) That the sea rushing into these 
compartments gradually depressed the bow of 
the ship from its normal position—about 10ft. 
above water—to 13ft. below water, ora total de- 
pression of about 23ft., while the stern rose 
about 6ft. to 7ft. Thus the forward half of the 
vessel was almost completely submerged. This 
extreme change of trim produ a great 
diminution of her stability. (d) During the 
same time the heel to starboard—the wounded 
side—very slowly increased, until a transverse 
inclination of 18 to 20d-g. was attained before 
the lurch began. 

4, This comparatively slow but continuous 
change of position can only have been caused 
by the gradual flooding of compartments ad- 
jacent to or in communication with the com- 
partments breached by the collision. There are 
many compartments torward, respecting which 
the evidence does not clearly show whether or 
not they were closed before the collision. But if 
only those which the testimony of witnesses 
shows to have been certainly flooded are taken 
into account, the result is a loss of buoyancy 
sufficient to produce the change of trim and 
angle of heel observed before the lurch began. 

5. The great weight of water thus gradually 
admitted into the forward part of the ship might 
eventually have caused the ship to founder by 
the head. The reason why she capsized before 
foundering has now to be explained. 

6. The armour door on the starboard side at 
the forward end of the battery, the 6in. gun 
ports of that battery, and the turret ports were 
open at the time of the collision, and were not 
subsequently closed. Observers on other ships 
noted that the water had reached such a height 
as to permit its entry through the open turret 
ports and armour door; also that the ports at 
the forward end of the battery on the starboard 
side were awash at the moment when the lurch 
commenced, 
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7. The consequent inrush of water into the battery, accompanied 
by the descent of large quantities of water from the upper deck 
within the battery through open hatchways into the lower portions 
of the ship, and the inflow of water through the turret ports, 
necessarily had the effect of suddenly destroying the ship's 
stability, already very seriously reduced by the submergence of 
the bow, and of making her capsize. 

8. The capsizing of the Victoria, under the special circum- 
stances above-described, does not suggest any insufficiency of 
stability in the design of that vessel. The provision made was 
ample for all requirements. When fully laden and in sea-going 
trim the metacentric height was 5ft., stability reached its maximum 
at an angle of 344 deg. to the vertical, and the range of stability 
was 674 deg. 

9. The question remains, what would probably have happened 
if all doors, hatches, &c., had been closed in the Victoria before 
collision took place! Investigation shows that while the loss of 
buoyancy must in that case have been considerable, yet, making 
all due allowance for probable damage, the ship would have 
remained afloat, and under control, and able to make port under 
her own steam. Her bow would have been depressed about to 
the water level; her heel to starboard would have been about 
one-half of that observed before the lurch began; her battery 
ports would have been several feet above water, and she would 
have retained ample stability. 

10. The detailed evidence establishes the fact that water-tight 
doors, hatches, &c., in the Victoria were in good order. It contains 
nothing which suggests a doubt of the efficiency of the system of 
water-tight subdivision existing in the Victoria. At the parts 
affected by the collision the subdivision was minute, but doors 
were left open. According to the established practice of the 
Admiralty in all classes of ships, the number of water-tight doors 
is made as small as possible consistently with the essential con- 
ditions for working and fighting the ship. 

11. The evidence clearly shows that the existence of longitudinal 

water-tight bulkheads in the Victoria was not the cause of her 
capsizing. There were only a few minor longitudinal partitions in 
the fore part of the ship. Many of these were inoperative because 
of damage or open doors. 
_ 12. It also proves that the loss of the ship was not due to in- 
juries sustained above the protective deck. Those injuries pro- 
duced a loss of buoyancy forward which was unimportant com- 
pared with that resulting from the flooding of compartments below 
the protective deck, 

13. The fact that the Victoria was not armour-belted to the bow, 
had no influence on the final result of the collision. No armour 
belt could have prevented the ripping open of the bottom below 
water by the ram bow of the Camperdown, and the flooding of 
the compartments to which water could find access through the 
breach. 

14. In conclusion, their Lordships are of opinion that the general 
structural arrangements of the Victoria—similar in many respects 
to those of other ships in her Majesty's Navy—with the arrange- 
ments of water-tight doors, armoured belt, and protective deck, 
did not by any fault of principle contribute to the loss of the ship ; 
but that, on the contrary, had the water-tight doors, hatches, and 
ports been closed, the ship would have been saved, notwithstanding 
the crushing blow which she received from the Camperdown. 

15. The duty remains of taking every possible step to prevent 
the recurrence, under similar circumstances, of the conditions 
which, after the collision, resulted in the loss of the ship. Regula- 
tions will therefore be issued to the fleet which, while maintaining 
the responsibility and discretionary powers of commanding officers, 
will insure that, under special circumstances, and particularly 
when there is risk of collision, doors, hatches, &c., shall be kept 
closed as far as possible, and men stationed at any that are 
necessarily left open. These regulations will also direct that, 
under certain conditions arising out of collision, or under-water 
attack, the gun-ports and other openings in the upper structure 
shall be closed before water can enter and endanger the stability 
of the ship. 

Admiralty, October 30th, 1893, 
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PRESIDENTIAL ADDRESS.* 
By Mr. Jouy Woirr Barry, Vice-president Inst. C.E. 

I HAVE been somewhat perplexed in the choice of a subject on 
which to speak to you this evening, bearing in mind the eloquent 
and instructive addresses with which my predecessors have 
inaugurated their various terms of office. These addresses have 
ranged from specific subjects of practice to the education of an 
engineer. I at length decided to devote myself to the subject of 
engineering considered generally as a calling or profession, 
including a few words on the subject of education for it. I propose 
to add a retrospect of what has been done by us engineers during 
my own memory, and some slight forecast of the future of the 
profession, in which last division those whom I have the honour and 

leasure of addressing are more interested than the speaker can be. 

irst, then, what is the profession of civil engineering? The founders 
of the Institution of Civil Engineers well defined it as being the art 
of directing the great sources of power in nature for the usé and con- 
venience of man; and this surely is not only true now, but has 
been abundantly shown to be justified by the history of the years 
which have elapsed since the year 1828, when the words were 
inscribed in the Royal Charter of the Institution. In using the 
word profession, I wish not to confine its meaning to what is some- 
times understood by it, viz., to the consultative branches as dis- 
tinguished from manufacturing and constructive branches, but 
rather to include within it every pathway of engineering. In fact, 
to put no limit to the wide words of the Charter. At the present 
time, however, the words in question can scarcely be said to 
exhaust the description of a civil engineer's work. He has now-a- 
days in no few instances to turn his attention to quite other 
subjects than the use and convenience of man; at least, if the word 
man is to be understood as meaning mankind in general, and not 
himself in particular. Artillery of all kinds, torpedoes, dynamite 
guns, dynamite itself, cordite, or other destructive explosives, ships 
of war, torpedo boats, and torpedo catchers, are at the present 
time all embraced within civil engineering practice. All such 
engines of destruction may be useful and convenient to the success- 
ful combatant, and to those who design or manufacture them, but 
they can scarcely be said to be examples of applying the great 
forces of nature for the use and convenience of mankind in general. 

I suppose in 1828 similar subjects were engaging the attention of 
many persons, but I think that they were considered to be strictly 
within the province of the Royal Engineers or Royal Artillery or 
Constructor of the Navy, who was always an Admiral, and.to lie 
altogether beyond the business of their civil brethren. At any rate 
they find no place in the detailed description of civil engineering 
works which follow the introductory words of the Royal Charter. 
At the present time we note the names of mary distinguished 
civil engineers who have devoted their talents and their working 
life to perfecting the various instruments of destruction. I need 
scarcely mention as instances the names which are familiar in our 
mouths as household words of Lord Armstrong, Sir Joseph Whit- 
worth, and Mr. Longridge, for heavy ordnance; Sir Edward Reed, 
a former president of this Society, and Mr. Barnaby, for ships of 
war ; Mr. Thornycroft and Mr. Yarrow, for torpedo boats; Mr. 
Whitehead and Mr. Brennan, for torpedoes ; Mr. Maxim and Mr. 
Nordenfelt, for quick-firing guns, while another past-president of 
this Society, my valued friend Dr. Anderson, is now at the head of 
Woolwich Arsenal. Indeed the list of destructive pursuits is far 
too large for any but a superficial selection. 

These civil engineers have thus invaded these portions of what 
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was formerly the domain of the Royal Engineer, and have supplied 
the demand in this particular branch of applied science which I 
suppose the Royal Engineers were not altogether prepared as a 
body to meet. Similarly, the civil engineer strictly so-called came 
forward and supplied in works of construction in the last century 
a want which the architects and surveyors, who would naturally 
have been employed on works which are cognate to their profes- 
sion, were not ready for or misapprehended. We know that the 
old Italian architects were in many cases the engineers of their 
time, and we can still see their engineering works side by side with 
their works as artists and architects. I may mention in passing a 
fact which I believe is true, though not perhaps generally 
known, that locks on canals were invented by that great artist, 
Leonardo de Vinci, whose sketch-bouoks I have seen containing a 
variety of engineering designs mingled with artistic conceptions. 
I do not wish to be understood as deprecating the great ability 
and distinguished science of such Royal Engineers or Royal 
Artillerymen who have been associated with the civil element in 
such great firms as that of Sir W. Armstrong and Co., or of Sir 
Joseph Whitworth. We all recall in this connection the names of 
Sir Andrew Noble, Colonel Dyer, and others, who are at the very 
head of their particular branch of engineering science, but the 
fact undoubtedly remains as I have stated it, viz., that the prepa- 
ration for the destruction of their fellow-creatures is now distinctly 
a branch of civil engineering. I may say in passing that the 
Royal Engineers have, on the other hand, amply revenged this 
incursion into their preserve by invading our domain of railway 
and other departments of civil engineering, especially in India, 
and to some extent elsewhere. 1 am bound to say that this latter 
invasion has been unfairly favoured by the Indian Government to 
such an extent that widespread dissatisfaction exists in the civil 
engineering staff of the Public Works Department of India, who 
consider that the promise which was deliberately made to them by 
Government that the two branches should be in all respects equally 
treated has not been kept. 

I do not now propose to pursue the subject of warlike engineer- 
ing, but rather to consider our profession more strictly, and as 
detined by the well-chosen words of the Royal Charter. The area 
covered in this way is surely wide enough for us as a basis fora 
profession which, I venture to say, is one of the noblest, and which 
while being of the highest utility to our fellow-creatures, affords 
opportunities to its members for the exhibition of the highest 
moral qualities. I enter upon these subjects, not I assure you, 
for the glorification of ourselves, but rather to point out to you 
the dignity of our calling, and for the sake of encouragement to all 
of us to further exertion, vindicating for engineering its proper 
place among other professions and in society at large. The 
Chancellor of the Duchy of Lancaster, Mr. Bryce, in an after- 
dinner speech, humorously said that he had observed in modern 
novels, whereas the villain is usually a baronet, that the virtuous 
and clever man is almost invariably an engineer. This is putting 
the matter somewhat broadly, whether for baronets or engineers, 
but it amusingly illustrates my thesis that our profession is one 
which gives scope for great characteristics, both moral and mental. 
Seriously speaking, then, let us consider this question further, and 
we shall see that among the moral qualities which engineering 
demands, we should certainly number courage or bravery, con- 
stancy, loyalty, and uprightness. I am perfectly sure that we can 
point to many examples of these within the recent history of our 
profession no less than in the past. 

With regard, then, to courage, what finer example of gallantry 
can we point to in apy eee ap than that of the engineering 
staff of the ill-fated ship Victoria ; when all the rest of the ship's 
company were mustered on the deck of the sinking ship, the 
engine-room staff carried on their duties below unflinchingly, and 
perished, I believe, to a man among borrors which one can scarcely 
realise, much less attempt to describe. If you have read the 
history of the making of the Thames Tunnel, you will find similar 
examples of the courage of the engineering staff. When every- 
thing seemed lost by the irruptions of water the engineers stood 
firm, and quelling panic, saved the undertaking at most critical 
junctures. Another example occurs tomein the making of the Severn 
Tunnel, and which was narrated to me by Sir John Hawkshaw. The 
tunnel was far on towards completion, when an irruption of water 
occurred which defied ail the pumping power, and it was thought 
absolutely necessary to close a door in a drainage heading 330 
yards away from the nearest shaft. Ordinary diving dresses were 
useless, encumbered as they were with the necessity of dragging 
air pipes and ropes to such a distance. But a chance exis of 
reaching the door by means of an apparatus to be carried on the 
shoulder, and containing a supply of oxygen sufficient for a limited 
time. The diver employed on the works, who was quite strange to 
the apparatus, without hesitation offered to endeavour to penetrate 
along the flooded tunnel, encumbered as it was with timber and 
plant in darkness and in an unknown condition of a flooded work. 
He went down and groped bis way along the tunnel, undera heavy 
head of water, was absent an hour and a-half, and successfully 
reached his goal after having been almost given up for lost by those 
on the surface. Again what higher examples of heroism can be 
shown than are constantly before us in the cases of colliery explo- 
sions, and subsequent explorations of the mine. Similar instances 
have occurred in driving headings and tunnels under compressed 
air, such as at the tunnel below the Hudson River, and in numerous 
cases of railway and dock works, where engineers at a crisis have 
put their lives in jeopardy in contests with earth or fire or water. 
How many examples of beroism and self-sacrifice can we not 
remember among the staff of railways from the lowest to the 
highest grades of the service. Indeed, the number of examples 
of courage which could be cited are really innumerable, as 
coming within the ordinary practice of a civil engineer, the 
principle of whose conduct is, and should be, to treat these matters 
as belonging to his work, and not to ask anyone to go anywhere 
or do anything he is not prepared to attempt himself. As to con- 
stancy or fortitude under troubles and discouragement, we can all 
recall many instances. What can be more interesting and pathetic 
than the history of a vast number of inventions which have been 
of unnumbered advantages to mankind, but which have either left 
the originators almost penniless, or have reduced them nearly to 
desperation before the tide of success was reached. The early 
history of the steam engine, the power loom, the manufacture of 
steel in bulk, furnish only a few instances of what I say. In con- 
structive works again, the lives of Brindley, the canal engineer ; 
George Stephenson, on Chat Moss; Brunel at the Thames Tunnel ; 
Lesseps at the Suez Canal; are again but a few instances of the 
necessity for and of the exhibition of this quality of constancy and 
fortitude, without which an engineer is not fully equipped for the 
work of his life. 

Again, how necessary to an engineer is the sentiment or quality 
of loyalty. Loyalty to his employers, which will enable him to 
give advice unpalatable to them, and often contrary to what seems 
to be his own interest, but which is really necessary for the good 
of the undertaking under his charge. Loyalty again to the sub- 
ordinates of his own staff, or to contractors or others, whom in his 

sition as engineer he is bound in all honour to protect against 
injustice or unmerited blame. How indispensable also, on the 
other hand, is loyalty between the juniors of an engineering staff 
to their chief ; keeping bis secrets, and obeying orders without 
thought of their own supposed interest ; giving their help ungrudg- 
ingly and doing their very best. I am happy to think that we can 
all think of examples of such qualities in the career of most of our 
profession, and I repeat that such loyalty is an essential part of an 
engineer's qualifications. 7 

Jprightness is of vourse a necessity of any honourable man, 
whatever walk of life he may follow. But | think that the amount 
of confidence which is given to engineers is, perhaps, greater than 
in any other profession. Remember the great responsibilities 
which rest upon an engineer, whether you consider the millions of 
money expended, or the lives or well-being of the number of men 





employed more or less directly by many of us. Apart from the 
construction of large new works, the engineers of our leading 





railway companies must annually account, I should think, 
four or five millions sterling on maintenance work; and I Suppose 
that the expenditure on new works in this country alone, by rail. 
way, or dock, or canal companies, must reach an additional twent 
millions, Some similar figures would be reached in gas, water, and 
sewerage works, together with harbour construction. The mone 
again controlled by engineers in the manufacturing workshops must 
be immense, Add foreign enterprise immediately under the 
control of British engineers, and how large a total is reached, | 
rejoice to say that any malversation of funds by a British engineer 
is almost unknown, at ary rate, I cannot call to mind an example 

But apart from mere honest administration of funds, there js 
another form of uprightness which is a necessity for a true engineer 
and this brings me to the rather thorny subject of scientific 
evidence. You all know the contemptuous division, invented | 
think by some leading counsel, of all witnesses, into “liars.” 
‘great liars,” and ‘‘scientific witnesses.” This is an easy snecr 
but L utterly repudiate the idea that any trifling with facts, op 
figures, or opinions is justifiable or properly attributable to engi- 
neering witnesses as a class, or inde can fairly be made an 
accusation against them. A barrister whose whole business 
and theory of life is not to attain to truth, as to win cases 
may accuse scientific witnesses of intentionally obscuring 
truth because he finds different theories advanced on the same 
subject. But I venture to think that when evidence of opinion is 


for some 


‘given it is almost impossible to avoid such a conflict, and that the 


most contradictory opinions may yet be perfectly bond Jide. On 
what subject of science can it be said that opinion isso consolidated 
as to be axiomatic, so that there is no room for honest difference 
of opinion ’ and how easy it is, we all know, to reach different con. 
clusions from the same data. Indeed, if such matters of this kind 
were absolutely clear, no evidence could be wanted about them, 
I am sure we must all know numberless cases where engineers have 
refused to attack or support by evidence when they are not them. 
selves convinced. But the public do not perhaps know that the 
solicitor, often fortified by the ‘‘ opinion of the learned counsel,” 
then seeks for someone else whose opinion whilst being bond jid 
— to suit the case which the lawyers wish to advance. 

‘he way in which evidence is thus sought for reminds me of an 
old friend of mine who was fond of bitter beer with his dinner, and 
who was urgently ordered by his doctor not to continue to drink it, 
I condoled with him on the deprivation, and asked him what he 
would do. He replied, I shall consult another doctor, and con- 
tinue to do so until I find one who recommends me my favourite 
beverage. I do not know whether he succeeded in finding a doctor 
to his mind, but if he did, I think it would be scarcely fair to say 
that either the doctor who thought beer to be harmful, or he who 
thought it beneficial, were one or other guilty of falsehood. Scien- 
tific testimony being then largely the expression of opinion must 
be frequently, indeed one may almost say generally, contradictory, 
but that is no reason why it may not be perfectly honest, and it is, 
in my opinion, absurd to rail against it because on any specific 
subject it may point in different directions. Such being the views 
I take of the subject, | may say that I consider that engineers 
should devote the greatest care to any matter on which they may 
be called on to give evidence, so as to make certain of their facts, 
and that they should endeavour to form their opinions upon the 
facts without advocacy of any particular view. I look upon giving 
evidence as a very serious responsibility, and it is a hundred times 
better to refuse to appear as a witness than to allow oneself to 
drift into the position of supporting views of the truth of which 
= is not convinced, or being guilty of twisting facts to suit a 
theory. 

Leaving now the question of qualifications for the profession and 
its responsibilities, let us glance shortly at its utility as evidenced 
by its record tor the past fifty years. Look at the improvements 
attained during that ag in every branch of engineering. The 
power of locomotion by land has not so much increased in the 
speed of railway trains as in their weight, and in the safety and 
comfort of travelling. So far as speed is concerned, when I was a 
boy the Great Western express ran from Didcot to London in an 
hour, and it does no more now, but it is a very different train in 
length and weight. I well remember starting from Euston for 
school in Scotland in a first-class carriage in which one could not 
stand upright, which had luggage piled on the top, while the 
guard sat on an open seat on the roof, and we were seventeen or 
eighteen hours in reaching Perth. This was considered perfection 
in comfort and speed, and was not thought hard on the guard. 
The rolling stock of all railways was light and bumpy; tkere were 
no fish-plates, and one was more or less sensible of every joint in 
the rails; there were but few signals, no interlocking arrange- 
ments, no block system, and none of the present comforts of 
sleeping carriages or corridor dining-cars. Of course the trattic 
was then very small, or else one cannot understand how an express 
managed to find its way through the manufacturing and mining 
districts with any reasonable amount of safety under the conditions 
that then existed. Thanks to the improvements in railway 
appliances, an English railway carriage is now, perhaps, the safest 
place in the whole world, and the percentage of accidents has 
fallen enormously. At present the statistics averaged for the last 
three years, compared with the three years 1874-5-6, are as 
follows 


Passengers killed ov injured from causes beyoud their own control, 
Average Killed, Injured. ’ 
per annum, No. Proportion. No. Proportion. 
For 1874-5-6 .. 47 lin 10 millions .. 1378 1 in 370,000 


For 1890-1-2. .. 15 lin 56millions .. 657 1 in 1,280,000 

The number of accidents to railway employés in the United 
Kingdom—who are 381,000 in number—is still very considerable, 
but it must be remembered that the calling is in itself one which 
must have attendant risks. The following are the comparative 
statistics of employés killed or injured :— 


Average Killed, Injured. 
per annum. No. Proportion. No. Proportion. 
For 1874-5-6 ..  .. 742 lin347 .. 3... 3007 lin 86 
For 1890-1-2 ..  .. 527 lin723 .. .. 3066 lin 127 


I think that these satisfactory statistics of improvement are very 
much due to the action of the inspecting officers of the Board of 
Trade, who, from the first introduction of the block system, and of 
interlocking signals, took every opportunity of urging their adoption 
on the railway companies. The companies were for some years by 
no means willing to adopt these and other useful appliances; they 
did not realise how much these inventions were in their own inte- 
rest, not only in diminishing accidents and consequent compensation, 
but also in immensely increasing the carrying capacity of their 
lines. I believe after careful investigation that on the chief lines of 
railway not a third of the present traffic could be carried if we 
had not had the two inventions to which I have specially referred, 
the former of which has not been practically adopted for more 
than three years, and the latter for more than twenty-five or thirty 

ears, 
‘ In works of construction we may mark the great strides in 
bridge building during the last forty years, as witness the great 
bridge over the East River at New York, of nearly 1600ft. in span, 
the worthy predecessor of our Forth Bridge, with its two spans of 
1760ft. each, in which magnificent structure every British engineer 
takes a pride. In 1850 the High-level Bridge at Newcastle, with 
its six spans of 125ft. each, and the Menai Bridge, with its four 
spans, two of 460ft. each, and two of 230ft. each, were each con- 
sidered at their times the xe plus ultra of bridge building ; just 
as I remember to have seen in an old —_ print that Highgate 
Archway was the eighth wonder of the world. In ship canals, too, 
we can point to perhaps the most important work of all in the Suez 
Canal, which bas revolutionised the carrying trade of the Eastern 
Hemisphere. The Corinth Canal has also been finished, and now 
we can almost add to the list the Manchester Ship Canal, which | 
see is to be filled with water and used in its entire length next 
month. Dock accommodation also has made very great strides, 
especially in depth, and harbour works of importance have been 
undertaken in almost every country, Consider also the improve- 
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ts in steam navigation. Forty years ago ten miles an hour 
jo considered magnificent work, and now we have the Campania 
weg at Sandy Hook, New York, in five days 13 hours 23 
por were after leaving Daunt’s Rock, off Queenstown, doing an 
en e of 20°39 knots for the whole journey, while her sister ship, 
rs Pecania, performed the homeward passage, the course of 
hich is longer, in 5 days 13 hours 30 minutes, giving an average 
ved for the whole journey of 21°01 knots. ] 
Pitisa remarkable thing that one of the chief pioneers in im- 
srovements in the size and design of steamships was not a naval 

shitect, but that able engineer, I]. K. Brunel, whose —— 
business was in works of construction, such as railways and docks. 
it was his genius that produced in 1838 the Great Western, of 
9300 gross tonnage, and in 1845 the Great Britain, of 3443 gross 
tonnage, both of which ships were far ahead of any ships of their 
tine. ‘These eventually became dwarfed by his Great Kastern, of 
18,915 tons, in 1858. The length of the Great Eastern was 693ft., 
and her draught 80ft. ‘The length of the Lucania in 1893 has 
reached 620ft., and her draught 27ft., which depth is prescribed 
py the harbours which she frequents, and by the depth of the Suez 
Canal, so that her tonnage is 12,950 tons, or nearly 6000 less than 
that of the Great Eastern, which preceded her by thirty-five 
ears, ‘he steps by which the tonnage and dimensions of ships 
Co gradually increased since 1858 have been slow and gradual, 
and no doubt the Great Eastern was ahead of her time, but 
it is only right to recognise, while we are proud of our modern 
large merchant steamers, that Brunel's genius anticipated the 
requirements of our present day, and grasped every problem con- 
nected with the ships of what was t en the future. The Great 
Fastern, however, was no doubt, commercially, a failure. Into the 
causes of this we need not enter, but 1 believe that when she was 
broken up for old iron a year or two ago, her hull, which was of 
unusual strength, was in excellent condition, and nearly as good 
asnew, It has always seemed to me a lamentable thing that no 
one was found to re-engine her with the economical modern 
engines, and to start her afresh. I cannot but believe that we 
shall, ere long, see ships in use as big as the Great Eastern. In 
connection with naval architecture let me recall the immense 
services during the last twenty-five years of the late Mr. William 
Froude, another civil engineer. His investigations first introduced 
scientific precision into the difficult problems of stream line and 
the resistance of ships, and of the wave action on vessels, which 
subjects before his time were merely treated empirically, 

(To he contin ved.) 








AnTiLLERY EXPERIMENTS AT SILLOTH.—On Friday and Saturday 
last Messrs. Armstrong, Mitchell, and Co. carried out a number of 
important artillery experiments before a large number of foreign 
visitors of naval and military distinction. Experiments were made 
with a 10in. gun, showing the utility of the automatic breech attach- 
ment, which has given such satisfaction that we understand the 
English Government has ordered all man-of-war guns of 30°5 cm. 
to so fitted. Some firing was done with a 120 mm, howitzer 
mounted on a field carriage. This gun is fitted with a spade, 
which is driven into the ground by the first recoil, and holds 
the gun up firmly during subsequent rounds. The weight 
of the gun and carriage is about 1140 kilos., not including 
the trail; the weight of the projectile is 18 kilos. Cordite was 
used. The rebound due to the first round was 4ft., but in 
subsequent shots it was reduced to as little as Sin. A note- 
worthy experiment was with an 84 mm. rapid-firing Armstrong 
firing a projectile weighing 6:8 kilos. This gun bas been specially 
pw ed as a powerful but easily a field piece. The 
shot, it is evident, is sufficiently heavy to do great damage, and can 
be fired at a rate of ten rounds a minute. A spade attachment 
was also fitted to this gun ; in order to show its utility three rounds 
were fired on level ground, the spade being thrown out of gear. 
The recoil was fully 16ft. after each shot. Five rounds were fired 
froma 152 mm. gun on a naval carriage, each shot being at a 
different target ; the whole time occupied was only 1 min. & sec., 
showing the rapidity with which such guns can be handled. 


PROVISIONAL ORDERS AND PRIVATE BILLS, Sesston 1894.—In 
addition to the three intended applications to the Board of Trade 
for Electric Lighting Provisional Orders, already recorded in our 
columns, we have to chronicle five more, commencing with the 
Oswestry Electric Lighting and Power Company, which proposes 
to supply the necessary power wad energy for the borough of 
Oswestry, in the county of Salop. This application is followed by 
another in the same county, under the title of the Shrewsbury 
Electric Lighting, which seeks to authorise the Shropshire Electric 
Light and Power Company to acquire the usual powers for all 
similar undertakings. Another applicant appears in the Leyton 
local Board, Essex, who petitions to supply with electricity their 
own district, and they are kept in company by the Aberdare 
Lighting Company, which proposes to light up the locality within the 
jurisdiction of the Aberdare Local Board. Notwithstanding the 
recent boon bestowed upon the promoters and users of the electric 
light, by the cheapening of the Jamp, which possibly may not 
bring about so very great a saving in the whole instalment as some 
people estimate, the gas companies are not by any means yet 
extinguished, nor likely to be. Asa proof we tind the Uttoxeter 
Gas Company applying for a Provisional Order to construct and 
maintain new works, and generally to extend the scope and 
dimensions of their existing undertaking. A Provisional Order is 
also sought by the Ilford Gas Light and Coke Company to enable 
them to extend their existing works, purchase additional land, raise 
further capital, and make agreements with the local authorities. 
An extensive and important Order is put forward by the 
Vestry of the parish of Camberwell, who, under the title of 
undertakers, apply for permission’ to supply that parish with 
electric lighting, with the exception of a certain “area of supply ” 
which the Buard of Trade has already granted to the Crystal 
Palace District Electric Supply Company. If we are to judge 
from the general preamble of the private Bill to be promoted next 
session by the Corporation of Nottingham, the system of unifica- 
tion, or the consolidation of a number of separate individual 
interests into one principal focus or head centre, will shortly be 
again ventilated in the committee rooms of St. Stephen's. The 
general purport of the Bill to which we are referring, among a 
number of minor provisions, is to enable the Nottingham Corpora- 
tion to constitute the borough one parish for all intents and pur- 
poses, with the exception of purely ecclesiastical affairs, which will 
€ presumably under the same jurisdiction as heretofore. Powers 
are sought to enable the promoters to consolidate all the parishes, 
or parts of any parishes, into one parish, or to divide the whole 
borough into two divisions, and effect the desired consolidation or 
absorption between them. Clauses are also introduced, as a 
hecessary corollary to the real gist of the Bill, to transfer to the 
courcil of the borough, all or some of the rights, duties, powers, 
privileges, liabilities, and other functions usually pertaining to the 
existing authorities of the present respective parishes. It is in- 
tended to appeal or annul some of the provisions of about twenty 
local Acts bearing upon the subject of the Bill. Another bridge is 
to be thrown over the river Conway by a company to be incorporated 
bya Billadvertisedfornextsession. The title is oe Talycafn Bridge, 
and its object is to connect the counties of Denbighshire and Carnar- 
Yonshire, and presumably to do away with the present Talycafn 
Ferry, as the promoters petition for plenary powers with respect to 
their future dealings with it. Approach roads are provided for, 
and the clauses of the Bill ask for powers to enable the company 
to make agreements with the county councils of the two counties, 
or other corporate communities as may be specified. A Bill is also 
put in evidence which contemplates a \eantler or sale of the under- 
taking of the Longdon, Adderley Green, and Bucknal Railway 
Company to the North Staffordshire Railway, and to enable the 
latter company to increase their capital to raise money for the pur- 
poses of the intended Act. 





TRIAL OF A YARROW WATER-TUBE BOILER. 


Tus is one of the eight tubulous boilers which Messrs. 
Yarrow and Co., of Poplar, have designed for the new torpedo 
boat Hornet, built for her Majesty’s Government. It may 
be briefly described as follows :—Two inclined nests of tubes 
are connected to the lower part of a horizontal cylindrical 
vessel in such a way as to form sides of a prismatically 
shaped fire-box, each nest terminating in a wrought iron 
chamber or pocket, the two pockets forming the bottom of 
the boiler. A transverse section would show a figure resem- 
bling an equilateral triangle, of which the two nests of tubes 
would form the sides, the fire-grate the base, while the 
horizontal cylinder is supported at the apex. The pockets 
enable the water to circulate freely through the tubes, gener- 
ally coming down through those at the outside and furthest 
from the flames, and passing up the inner ones, on which 
the flames impinge; although, as a model with glass tubes 
showed, the water is not always consistent in its behaviour, 
the tubes apparently arranging among themselves how best 
to keep up the circulation. 

A light casing encloses almost the entire boiler, forming 
the front and back of the furnace, conducting the products of 
combustion to the uptake, which surrounds the central part 
of the upper cylindrical vessel. On this vessel are the 
mountings—feed valve, water gauges, steam valves, d&c.— 
the water level being at about its centre line. The advantages 
claimed are, firstly, lightness of structure; secondly, rapidity 
of generation ; and thirdly, durability. The boiler is certainly 
astonishingly light for the horse-power given, which is esti- 
mated at 781; the weight, inclusive of mountings, uptake, 
and funnel, being only 5 tons 7 cwt. The evaporative power 
is 12,5001b. of water per hour, while that of the ordinary 
locomotive type boilers of the Havock is 54,880 lb., i.e., 16 ]b. 
of water per horse-power, both boats developing 3400 indicated 
horse-power. ‘The rapidity of generation is clearly manifested 
by the results of the trial; and with regard to durability, 
facts regarding boilers that have been at work for some time 
show that something very considerable has been attained. 
The absence of leakage is due to two very important features: 
First, that the tubes are perfectly free to expand, and being 
solid drawn lin. copper tubes, have a certain amount of 
elasticity, which reduces the evil effects of unequal expansion 
to nil; secondly, the connections are not exposed to the most 
severe heat of the fire, which is the case with fire-tube boilers, 
where the junction of the tube with the tube-plate is such a 
great source of trouble, the fluctuations of temperature taking 
place on the solid metal and not on the joint, The accessi- 
bility of the tubes is also a striking feature. 

The Havock’s two boilers weigh 54 tons, inclusive of water 
and fittings, while the Hornet’s eight tubulous boilers weigh 
43 tons—showing a saving of 11 tons in the latter vessel; 
the tube surface being 8000 square feet, i.c., 1000 square feet 
per boiler. The fire-bars are 6ft. Gin. in length, of wrought 
iron, supported on bearers between the water-pockets, which 
are suitably protected by a fire-clay lining. The progress of 
the trial on the 15th inst. was as follows—fresh charges 
of Welsh coal being thrown on at intervals of three minutes, 
keeping about Gin. of fuel in the bars, which cannot be con- 
sidered a heavy fire. 

In ten minutes after lighting up steam began to show; 
the water level being at about one-third of a glass. In 2} 
minutes more the pressure was 25 lb. In another minute 
and a-half there was 401b., i.c., in fourteen minutes after 
lighting up, the pressure continuing to rise at the rate of 
101b. per minute. At 90]b. the feed-donkey was started. 
At 100 1b. the steam blast was turned on, maintaining an air 
pressure of from 3in. to 34in. of water, only twenty minutes 
having elapsed since the fire was lit. In another 24 minutes 
there was 180]b. The steam was then allowed to blow off 
freely into the atmosphere at 1801b. for thirty-two minutes, 
when the blast was shut off and the fire suddenly drawn. 
Notwithstanding the severity of this test, there was no trace 
whatever of leakage, the boiler not being in the slightest 
degree impaired. The trials of the Hornet will be looked 
forward to with great interest. Navy stokers will certainly 
welcome a boiler which can be stoked with so little skill. 








IMPORT TRADE IN MOROCCO. 


THE transfer of business from foreign to native hands, 
which is progressing slowly but surely in China*, has reached 
the extent in Morocco of being the rule, the business proper 
of a merchant, i.c., selling his own stock, being almost exclu- 
sively in native hands, owing to the difficult conditions of 
carrying on the import trade, the extremely low prices 
current, and the excessive credits allowed by European 
manufacturers. The fluctuations occurring in the inland 
transport of goods by camels and mules, and the large per- 
centage which this charge bears to the delivered value of the 
rougher staple articles of trade, further harass the importer. 
Very frequently the profit or loss upon merchandise depends 
whether the rate of conveyance from the coast has been high 
or low. This rate is in turn affected by the price of grain 
and the state of the weather, the camel and mule tracks in 
wet weather being nearly or entirely impassable for heavily- 
laden animals. The rivers, not having bridges and being 
frequently in flood, cause further delays and hindrances 
except during the summer months. The profit upon the 
staple imports being so largely dependent on the inland 
transport variation, the native merchant’s skill in reducing 
this charge further places him at an advantage in competing 
with the foreigner. The supplying of the market is, conse- 
quently, almost entirely done by commission agents, who 
sell to the native merchants, generally by contract, on 
sample, delivering goods f.o.b. at a European or Morocco 





rt. 

The British Consul at Tangier, in a recent report on the 
trade of that district, remarks as to the preceding. To the 
different way in which the English and Germans conduct 
this commission business may in a great degree be attributed 
the great expansion of German trade in this district during 
the Jast fifteen years. English manufactures as a rule are 
bought by Moorish commission agents residing in London or 
Manchester, or by colossal concerns to whom the Fez market 
is not an object of importance or special study, and who do 
not send representatives here to push their interests. There 
is consequently little or no enterprise observable in English 
commercial relations in this district. On the other hand, 
French, and more particularly German, trade is done by 
resident or travelling Europeanagents. Through them many 
novelties are introduced, and a demand created for previously 
unknown articles, trade springing up frequently in un- 
expected directions. Since the arrival here of European 
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permanent or temporary residents an increasing trade is 
being developed. One by one articles, of which previously 
England had the sale, are being taken up by continental 
manufacturers, and imitations energetically introduced into 
the market. British imports still are far ahead of those of 
any other country, and in 1892, increased by £86,958, or 18°2 
per cent., and in proportion of the whole from 556 to 56 per 
cent. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE inaugural meeting of the seventy-sixth session of this 
society was held on Tuesday evening, the 14th instant, Sir 
Robert Rawlinson, K.C.B., Vice-President, in the chair. Owing 
to the absence, from ill-health, of the lately-elected President, 
Mr. Alfred Giles, the address prepared by him for delivery 
on this occasion was therefore read by the secretary. Claim- 
ing the indulgence of his audience on the score that he was the 
senior of all previous presidents of the Institution at the time of 
their election, Mr. Giles proceeded to recall some circumstances 
connected with locomotion sixty years ago, contrasting the cheap- 
ness, safety and luxury of the modern railway, with the danger, 
discomfort and expense of even the best lines of stage coaches. 
Not less striking was the development of the Post-office. In 1831 
two mail coaches daily —one going through Newcastle to 
Edinburgh, and the other through Carlisle to Glasgow—were 
sufficient to carry the whole of the mails from London to Scotland. 
A letter from London to Mortlake in Surrey cost fourpence, and 
if it contained anything but the folded sheet on which it was 
written, even the smallest cutting from a newspaper, it was 
charged double. Referring to the virtual completion of the 
English railway system, the President opined that the work of 
roviding like accommodation in the immense possessions of the 
impire would yet provide employment for the railway engineer 
for many years. ‘Turning to steam-navigation, it was stated 
that in 1819 the first steamer crossing the Irish Channel accom- 
plished the distance of 63 miles, from Holyhead to Dublin, 
in 74 hours. The same trip is now frequently made in 
less than 35 hours. Ocean transport was next considered, 
special reference being made to the advisability of adopting 
twin screws for all fast passenger-steamers. High speed 
navigation involved special appliances for quickly loading and 
unloading at the docks, and also considerable extension and 
enlargement of the docks themselves. It was stated that the 
new Empress Dock at Southampton had been designed in the 
shape of a diamond, so as to allow of greater speed in getting 
vessels to their berths, thus also avoiding the necessity of 
swinging round at right angles when passing through the gates. 
The importance of these improved facilities was illustrated in 
the programme proposed for a new cargo steamer just launched 
from Messrs. Harland and Wolff's yard at Belfast. This vessel 
could carry 14,100 tons outward and would bring home 9400 
tons of cargo and 1200 bullocks. She would leave Liverpool on 
a Friday, arrive at New York in ten days, discharge cargo, load 
again, and leave New York in seven days more, so as to be 
ready to return to New York with a fresh cargo on the thirty- 
fifth day from her first departure from Liverpool. The President 
then made some remarks on the advantages which would accrue 
from a simpler procedure in passing private Bills through Parlia- 
ment, and concluded with a reference to the progress and prospects 
of the Institution, especially in connection with the contemplated 
re-building of the premises. 

After the reading of the address, the Crone omg and prizes 
awarded last session were formally presented to the recipients. 








Gas Encines.—In our notice of the gas engines made by Messrs. 
Dick, Kerr, and Co., published in our last impression, we mentioned 
that the large engine of 150 indicated horse-power was presumably 
100-horse power on the brake. This should have been 125-horse 
power on the brake, which we are informed by Messrs. Dick, Kerr, 
and Co, is the brake horse-power these engines actually give. The 
weight given with reference to the 80 brake horse-power engine 
referred only to the fly-wheels. 


MINERAL OIL FOR INcIA.—The quantity of mineral oil imported 
into India hasmore than doubled in the last six years, and in 1892-93 
the quantity imported was 67,086,000 gallons. Russian oil appears to 
be completely displacing American oil, for over 38 millions of gallons 
were imported from Russia, against 26 millions from the United 
States. In three years the imports of petroleum from Russia have 
nearly doubled, while those from America have fallen off heavily. 
The chance of Indian petroleum some day driving the Russian oil 
out of the Indian market seems smaller since the failure of the 
borings in Beluchistan. 


PETROLEUM IN JAVA AND SUMATRA.—The Dordtsche Petroleum 
Company of Java commenced operations with acapital of 350,000f. = 
£29,250, and, it is stated, has since that date paid dividends 
aggregating 80 per cent. of the paid-up capital as above. At 
Wonokrona 54 miles from Soerabaya, a large oil refinery has been 
established, which gives employment to about 200 men. The crude 
petroleum, which is obtained from a number of oil wells, about 
twenty-seven, which have been drilled to depths varying from 
100ft. to 800ft. in the village of Djabakotta, situated about four 
miles from Wonakroma, is conveyed to the refinery through a pipe 
line, although the oil is thick or heavy, viz., 23 deg. to 42 deg. 
Beaumé, the warm climate keeping it fluid. In another village, 
Gogoa, are other oil wells, the deepest of which is that, 1850ft. deep, 
producing gas, the pressure of which is 438 lb. per square inch, 
which is used as fuel for boilers and other purposes, The Dordtsche- 
Java Petroleum Company, already mentioned, are said to possess 
drilling rights in Java over 150,000 Bouws = 262,800 acres or, say, 
410 square miles of oil lands there, their present monthly output of 
refined oil being 45,000 cases, which it is expected will be doubled 
in a very short time. Other petroleum concessions have been taken 
up, and are being worked in Java, as at Gunong Sarie, the rights of 
which have been secured by a Chinese family, Tuan Lok, who are 
working it with a capital of 300,000f. = £25,000, the entireinterests 
of which, however, are now said to be taken over by a large Chinese 
company with a capital of 4,000,000f. = £333,330. The area of the 
concession held by this company is given as 250 Bouws= 488 acres or, 
say, 0°7 of a square mile. The depth of their wells varies from 75ft. 
to 350ft. ,one of the shallowest, only 75ft. deep, gives 396,000 litresor, 
say, 11,000 cases of oil daily, the density of which as crude is 17 deg. 
Beaumé, the wells being drilled at a cost of lf., say, 1s. 8d. per 
foot for the first 150ft. of depth. This company, which is in active 
operation, has so far produced only an inferior product for want of 
suitable new plant, some of which has now been ordered from 
Germany of a monthly capacity of 1,000,000, litres or, say, 1000 
cases daily. Some twelve wells are about to be drilled at several 
other places in this oil-bearing district, for which concessions have 
been granted and syndicates formed; as at Pasoeroen, Kedir, 
Toeban, and Rembang in Banjoewangie, Madura Island, &c. The 
chief merit of the Java crude petroleum consists in the great value 
both of the fair proportion of kerosenes, but especially of the 
unusually large proportion of valuable bye-products, as lubricating 
oils and paraffins; differing very couskiouahh from the Langkat 

troleums obtained in the neighbouring island of Sumatra, these 
oer yielding about double the proportion of kerosene, and corre- 
spondingly less paraffins. The Royal Netherlands India Petroleum 
Company of Sumatra is at present producing about 1600 cases of 
refined oil daily, from three wells only. The promise of what has 
been described by Mr. W. Warren, Assoc. M. Inst. C.E., as a large 
oil field in Langkat, being apparently such as to make it more than 
ever regrettable—from a British point of view—that Lord Castle- 
reagh should have allowed these rich islands to go out of the hands 
=. the British into the hands of the more fortunate and successful 

tch. 
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GEISER THRESHING MACHINE 


AGRICULTURAL MACHINERY AT THE CHICAGO | important classes of agricultural machinery. The, they don’t need to paint up their mach‘nes as other 
; EXHIBITION. | exhibits, as a rule, are very elaborately finished with | exhibitors do. 
(From our Special Commissioner.) ornamental woods, gold and silver plating, and paintings| Threshing machines constitute an important part of 


As it would be impossible to do full justice to the large of flowers or landscapes, to such an extent as almost to | the agricultural exhibit. The machine shown in Figs. 1 
number of agricultural machines on exhibit in the annexe | give the beholder the impression that the machines are | and 2 is built by the Huber Manufacturing Company, of 
to the Agricultural Building, except in an extensive series intended for drawing-room ornaments. Some few | Marion, Ohio. The grain is fed into the hopper head 
of articles, I have restricted myself to a description of | exhibitors show their machines as they send them out to | foremost, and thence into the cylinder, which runs at 
one or two characteristic American forms of the more ' their customers, and are careful to inform you that | 1100 revolutions per minute. This cylinder replaces the 
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solid drum commonly in use in England, and the result of 
its substitution is to cut the straw up into short lengths. 
The cylinder consists of five circular bands, across which 
run nine heavy longitudinal bars. Each of these bars car- 
ries twelve teeth or spikes, which pass between other 
spikes fixed in the concave shell below the cylinder at such 
distance from them as to allow the largest grains to pass 
without crushing. The concave shell carries six rows of 
teeth, and consists of open bars whose distance from the 
cylinder can be adjusted according to the kind of grain 
being dealt with. In passing between the cylinder and 
shell the grain is in great part separated from the straw, 
‘ and, on emerging, the straw is lifted by the four-wing 
a beater on to the strawrack. The straw rack consists 
of anumber of inclined slats and is violently agitated 
by means of a connecting-rod worked from a crank in such 
manner as to advance the straw along it and shake from 
it any contained grain which will fall through on to the 
grain bottom below. The rack is in three parts, with 
18in. drop between the parts. On arriving at the end of 
the rack the straw falls on to a “stacker,” a plain board 
about 20ft. long round which run three endless belts 
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connected by wooden cross-pieces. The stacker is an | 
integral part of the machine and is supported as shown | 
in Fig. 1. The grain, after passing the cylinder, falls on 
the grain bottom and is advanced by its vibratory motion 
to the riddle, which consists of wire netting and perfor- 
ated steel plates, through which the grain falls on to a | 
perforated zine screen, while the chaff is blown away by | 
means of a fan. The stuff too large to pass through the | 
riddle, or the tailings, is shaken off into a trough and | 
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where it passes through a tailings separator consisting of 
& small vibrating riddle and screen. 


and delivers the chaff and dirt which drop through the 
Screen away from the machine. The whole machine is 
run by one belt, which is kept tight by means of a pulley 
at the extremity of the vertical arm of a bell-crank lever 
—seen in Fig. 1—the pulley being forced against the 
i belt by a weight at the extremity of the horizontal arm. 
The vibratory motions of the parts are obtained from 
cranks, 

_ The Geiser Manufacturing Company’s thresher is shown 
in sectional view in Fig. 8. In this it will be seen that 





conveyed by an elevator to the front end of the machine, | 


This throws the | 
large stuff into the cylinder again, separates the grain, | 


the cylinder is of the same type as that previously 
described. The threshed grain, on leaving the last concave 
shell, falls into a diagonally-ribbed bottom which separates 
it from the straw which lies on the top of the ribs. The 
straw is thrown by the cylinder against the vertical grate 
behind it, and is picked up and carried over the grate by 
the long teeth of the picker. This delivers it between 
two four-winged reels revolving slowly at the same rate. 
The straw is violently pulled from between the reels by 
swiftly revolving pickers, which strew it upon the rocking 
straw racks, almost entirely completing the separation. 
The grain bottom is in two parts, of which the rear one, 
or chaffer, is composed of alternate short open grates and 
solid bottoms. The air from the fan passes through the 
grates and blows away the fine straw and chaff, while the 
grain falls through on to the lower return bottom. There 
are no riddles; their place is taken by a series of grooved 
rollers. The grooves are V-shaped, and of sufficient size 
to allow the grain to pass between them and the edges 
of the shelf upon which the grain drops before reaching 
the roller. A sharp blast blows through the spaces 


between the roller and edges, and prevents the entrance 





HARVESTER 


of chaff. After passing over two rollers, whatever 


remains drops upon a third narrow shelf, which has a | 


short-toothed comb along its edge next to the tailings 
spout, through which the remaining grain drops. 
Considerable ingenuity is shown in the construction of 
harvesters, whose function is to cut the growing corn, 
gather it into sheaves, and bind it with twine or wire. The 
Milwaukee Harvester Company exhibits the machine 
shown in Figs. 4 and 5. The cutting tool is of the usual 
toothed shape with lateral reciprocating motion. The 
corn is knocked by the revolving reel on to the moving 
canvas platform, and is carried by it to an elevator con- 
sisting of two parallel endless canvas belts with wooden 
cross rods at intervals. The endless belts lie close one 
over the other, and carry the corn up between them, 
delivering it on to a sloping wooden tray on which is an 
adjuster to bring the ends of the stalks all into one 
plane. When a sufficient quantity has accumulated on 
the tray to form a sheaf of the required dimensions, a 
compressor presses it against a trip with sufficient force 
to set in motion the binding mechanism. The main frame 
and platform of the machine are shown in Fig. 6. The 
open links, toothed on one side, are supported by 





pinions on a clutch sleeve on the main driving axle, which 
is put in gear only when it is desired to raise or lower the 
whole machine. One of the pinions is plainly seen in 
Fig. 7, which is an oblique view of the main driving 
wheel. Fig. 7 also shows the large sprocket wheel A on 
the main axle, from which a chain turns the shaft behind 
the wheel. At the end of this shaft the bevel wheel B 
gears with a pinion on the side shaft, which again carries 
the sprocket wheel C giving motion to gearing seen in 
Fig. 4 which operates the endless belts of platform and 
elevator. The motion of the reel is also obtained from 
this gearing by means of the bevels and chain shown in 
Fig. 5. The reciprocating motion of the shear blade A— 
Fig. 5—is obtained through the connecting-rod B, from a 
crank on the forward end of the side shaft C, Fig. 7. 


(To be continued.) 








STEAMERS FOR THE MANCHESTER SHIP 
CANAL. 


In our issue of a fortnight ago, we, in reference to the 
Manchester Ship Canal, now so near completion, said that 
two large steam vessels are mentioned as ordered to leave 
New Orleans next month for Manchester direct. We do not 
know whether the ships in question have been expressly built 
for this trade, but we publish above a sketch of a very large 
and fine steam vessel which has been. 

It represents the s.s. Sachem exactly as she appeared steam- 
ing away from the Abercorn Basin, where she has just been 
finished by Messrs. Harland and Wolff. She has been built for 
Messrs. George Warren and Co., Liverpool, and has a gross 
tonnage of about 5230. She is intended for the cattle trade, 
two decks being fitted up for their proper and safe convey- 
ance. She has a double bottom for water ballast, and deep 
tanks adapted for either water ballast or cargo. The Sachem 
has four masts—of a peculiar form—steam winches, steam 


| windlass, and all the latest appliances for the rapid and 


efficient handling of cargo, and will be lighted throughout by 
a complete installation of electric light plant. She is driven 
by a single screw and powerful triple-expansion engines, 
supplied by her builders. In reference to her masts, it will 
be noted they are very short and stumpy, and only provided 
with topmasts for sake of appearance. These would, of 
course, be struck on entering the canal to permit of her 
passing under bridges. 








NavVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Staff engineers: Henry E. 
Wingfield, to the Assistance, and John W. Henwood, to the 
Serapis, to date November 8th ; and Thomas H. Hyde, to the 
Audacious, and W. H. Pibworth, to the Iron Duke, to date 
November 7th. 


GLascow BripGE.—On the 13th inst. the Police Commissioners 
of Glasgow held a special meeting to consider further as to rebuild- 
ing Glasgow Bridge. The tenders for the bridge of four spans over 
the Clyde, authorised by Parliament in 1892, having amounted to 

| a great deal more than the engineer’s estimate, the Police Commis- 
sioners recently decided not to proceed with its erection. Mean- 
time a proposal was put forward by Mr. Mason, one of the 
councillors, to take down the old bridge and rebuild it in seven 
spans as at present, but with a width of 80ft. between the parapets 
instead of att. as it now stands. In this way Telford’s elevation 
would be reproduced exactly, and the whole of the granite facework 
and parapets could be utilised in the new bridge. The piers would 
be founded on cylinders carried down to the rock, and granite 
would be substituted for the present freestone arches. Mr. Mason 
estimates the cost of a new bridge according to his scheme at 
£80,000, and his plans have been examined and Fo -a on by 
Messrs. Cunningham, Blyth, and Westland, C.E., Edinburgh, who 
have generally approved of them. They recommend, however, 
that the end cylinders in the pier foundations should be 15ft. 
diameter instead of 13ft., and they further recommend some 
additional cylinders in the abutments. The Police Commissioners 
are much pleased with this solution of the difficulty. They 
approved of Mr. Mason’s plans, and appointed Mr. Blyth engineer 
for the new bridge. This involves the abandonment of the bridge 
authorised in 1892, and the —. for a new Act of Parliament, 
notice of which is to be given for the ensuing session. 
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H.M. SHIP HOOD. 


OvR supplement this week illustrates the first-class turret | 
battleship Hood in a completed state. The engraving is from | 
a photograph taken by Messrs. Symonds and Co., of Ports- | 
mouth, shortly before she proceeded to join the Mediterranean 
fleet. As the Hood is the very latest development of the | 
turret-ship principle in naval designs, a somewhat full 
description of this vessel is not out of place. 

The Hood is one of the eight first-class battleships con- 
structed under the Naval Programme of 1889, but differs from 
the seven others of her class by having her four heavy guns, 
composing the main armament, disposed in turrets instead of 
en barbette, thus reducing her freeboard from 19ft. Gin. to 
11ft. 3in., or to an equivalent of that of the Nile and 
Trafalgar, whilst the height of the main armament is lowered, 
at the same time, to the extent of 6ft. 

The principal dimensions, characteristics, &c., are as 
follows:—Length, 380ft.; breadth, 75ft.; draught—mean— 
27ft. Gin.; displacement, 14,150 tons; indicated horse-power, 
under natural draught, 9000; under moderate forced draught, | 
11,445; under extreme draught—calculated—13,000; speeds, | 
16, 17, and 17-5 knots respectively; side armour, 18in. of | 
steel; protective deck, 3in.; weight of horizontal armour, 
1100 tons; total weight of armour and backing, including 
protective deck, 4550 tons; height of centre of metal of 
heavy guns above water-line, 17ft.; coal capacity at designed 
load draught, 900 tons. 

The armour protection of the hull proper includes two | 
principal features: — (1) A belt, S$ft. broad, 250ft. long, | 
extending over two-thirds of the length of the vessel, and | 
having a maximum thickness of 1Sin. armour. Transverse | 
armoured bulkheads complete the belt, a 3in. steel deck is 

















are rather more than 20ft. above the water-line, and so 
possess fairly good gun command. The total weight of 
all the Hood’s armament amounts to no less than 1420 
tons. When it is considered that a large proportion 
of this, associated with heavy turret machinery, together 
with a large slice out of the 4550 tons of material 
in the ship’s armour and backing, is placed in such a 
situation that the centre of gravity of the whole must 
be at an appreciable distance above the metacentre of the 
ships, even when the latter is floating upon an even keel, 
the difficulty of obtaining stable equilibrium for such ponder- 
ous ironclads can be perhaps faintly appreciated. The 
behaviour of the Hood appears, however, to be excellent. 
She rides easily over the waves, and very little rolling is 
perceptible. 

The engines of the Hood were provided by Messrs. Hum- 
phrys, Tennant, and Co., the ship having been built at 
Chatham. The cylinders are respectively 40in., 59in., and 
88in. in diameter, by 5lin. stroke. There are eight single- 
ended boilers, 15ft. Gin. diameter by 9ft. Gin. long, with 
thirty-two furnaces. The subdivision of the ship into 
water-tight compartments is upon the most extended 
scale. Above the first there is a second water-tight 
longitudinal on both sides. Unhappily the double longi- 
tudinal bulkheads from end to end, although form- 
ing a most convenient means of communication between 
one portion of the vessel and another, cannot be regarded 
with equanimity. Indeed, it is argued that such water- 
tight bulkheads are a source of positive danger, instead 
of giving additional security to an injured ship. Whilst in 
this connection it may not be out of place to mention that 
the great Chinese trading junks, which are absolutely un- 
sinkable, are fitted with transverse water-tight bulkheads, at 
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fitted above it, and a strong protective under-water deck 
completes the protection before and abaft the belt. (2) The 
broadside above the thick belt is protected, to a height of 
about 9}ft. above water over a considerable portion of the 
length, by 5in. armour. Screen bulkheads, similarly 
armoured, enclose the central battery. 

The protection of the heavy guns consists of 18in. armour 
on the turrets, and 17in. on the redoubts protecting the 
turret bases. The diagram will make this description clearer. 
It will be seen that each turret stands in a separate battery or 
redoubt, which rests upon the protective deck, and is strongly 
armoured for the defence of the turret bases and loading 
apparatus. 

The belt armour rises 3ft. above water, and extends 5}ft. 
below water. Its longitudinal extent is supposed to be 
sufficient to insure that “‘ ifthe spaces before and abaft it and 
above the under-water protective deck were flooded, very small 
‘sinkage’ and very moderate ‘change of trim’ would ensue.”’ 
Above this thick armour belt and protective deck the broadside 
is armoured with 5in. steel for a length of 145ft., and to the 
height of the upper deck amidships, 94}ft. above water. 
Oblique armoured bulkheads or screens extend across the 
protective deck and meet the redoubt armour, thus com- 
pletely enclosing a lightly-armoured citadel. Within the Sin. 
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a distance of 3ft. apart from one another. No aperture is 
allowed to be pierced through them, and each compartment 
is placed under the charge of a petty officer on board. Such 
a fact is significant, and a full realisation of it is of the 
utmost importance. Longitudinal partitions are unknown 
in these vessels, and the existing system has been practised 
from time immemorial. 

But we are digressing from our subject. The Hood is 
undoubtedly the noblest specimen of a turret ship that has 
been hitherto produced, and a single glance at our engraving 
is sufficient to exhibit her features of enhanced gracefulness 
in lines, and of general seaworthiness. In these she is a 
striking contrast to some of the earlier turret ships. Looking, 
however, to the value of every inch of freeboard, it is difficult 
to avoid a sensation of regret that 8ft. 3in. of this important 
characteristic should have been sacrificed in the design 
embodying this one exception to the barbette rule which was 
made applicable to the other battleships. It does not seem 
as though the additional cover under which the great turret 
guns can be fought is a sufficient set-off to the great loss of 
freeboard; and, moreover, the loss in command which 
necessarily results at the same time, in regard to the guns, 
would be seriously felt were the Hood compelled to go into 
action in a heavy sea, to say nothing of the preponderating 
influence which the guns of the enemy would possess were 
they at a higher altitude. Apart from these drawbacks, the 
Hood is a vessel of which we may well be proud. 








ANTHONY RECKENZAUN. 





We deeply regret to have to announce the death of Mr. 
Anthony Reckenzaun, at his residence in Stockwell on Satur- 
day last. For months past his friends were alarmed at the 
evident signs of failing health, and the end was foreseen, 
though not expected so soon. The illness which proved fatal 
was consumption, resulting from a severe attack of pleurisy 
seven years ago, when Mr. Reckenzaun was on a visit to his 
native town. Ever since then his previously robust consti- 


| tution showed signs of weakness, and although in a more 


steel armour at the sides coal bunkers are built, extending 
from the belt to the upper deck, and having an athwartship 
thickness of 10}ft. When filled, these bunkers greatly 
reinforce the defence. ; 
Tae main armament of the Hood consists of four 67-ton 

guns, two in each turret; the secondary armament of ten 

6in. 100-pounder quick-firing guns; the minor armament of 
ten 6-pounder, twelve 3-pounder, and eight machine guns. 

The total weight of the secondary or auxiliary armament is 
480 tons, or two and two-thirds times as great as the 
weight of corresponding armament on board of the Nile 
and Trafalgar, demonstrating the great advance which has 
been made in this direction in the new designs. Four out 
of the Gin. quick-firing guns are placed in armoured steel 
forts between decks, having a curved 6in. sponsoned plate 
outside and 2in. walls within, whilst the gun trains on a 
centre-pivot pedestal that projects out into the sponson, | 
giving a very considerable arc of training. These guns can 
also be housed inboard by means of an overhead railway and 
chain gear, and the port closed altogether. The other 6in. 
quick-firers are upon the spar deck, mounted on centre-pivot | 
pedestals, fitted with revolving shields, 4in. thick. They | 


congenial climate than ours his life might have been 
much prolonged, his attachment to this country and his 
energetic nature made it quite impossible for him quietly to 
fall into the réle of the invalid living abroad for the sake of 
his health. 

Anthony Reckenzaun was born on the 23rd March, 1850, 
at Graz, where his parents are still living. He was educated 
as an engineer in his native town at the Technical High 
Schools, and after completing his studies he served his time 
in his father’s engineering works, principally engaged with 
the manufacture of milling and brewing machinery. When 
twenty-two years of age he came to England, and obtained 
employment as a draughtsman with Messrs. Ravenhill and 
Miller, a flourishing firm of marine engineers, which at the 
retirement of Mr. Ravenhill was transferred to Messrs. 
Easton and Anderson, of Erith. Whilst with the latter firm 
Mr. Reckenzaun began to take an interest in technical edu- 
cation, and to develope that taste for the combination of 
practical with theoretical work which was one of the chief cha- 


| racteristics of his life. He wanted to teach engineering, and in 


order to qualify himself for this according to the rules of the 
Science and Art Department, he first passed the examinations 
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prescribed by the Department, and afterwards 
lectures to qualified mies teachers at the heey wn the 
Mines for two years, obtaining first-class in ona td oe 
mechanics, the two subjects which he taught at the eve = 
classes which he established for the benefit of the ems 
at the Erith works. Ployés 
The Paris Electrical Exhibition of 1881, which has be 
the starting-point of so many of our electrical engineers, 
also exerted its influence in determining the professio “ 
career of Anthony Reckenzaun, After spending some — 
months in Paris, during which time he visited the Exhibition 
almost daily, his conversion from steam to electricity — 
: : IClty Was 
completed ; and henceforth he devoted all his energies to th 
electrical engineering. His first connection with ap lied 
electricity dates back to the Faure Accumulator Compan 
which he joined for a short time, after which he accepted rH 
st of engineer to the Electric Power Storage Compan 2 
Tillwall. It was here that he first conceived the idea of 
using storage batteries for the propulsion of boats and tram 
cars, and which he carried into practice with the zeal ang 
energy of an enthusiast. Opinions may differ on the question 
whether tramcars can profitably be worked by means of 
storage batteries, but the very fact that now-a-days, after 80 
much experimenting, the question is still an open one, must 
lead us to admire the man who, ten years ago, was certainly 
the first practical engineer who ventured to attack this diff. 
cult problem. He built the first electric launch, the Elec. 
tricity, in 1882, and the first electric tramcar in 1883, The 
latter was publicly tested on the West Metropolitan line 
Since then such cars have been introduced on other lines, 
and some are still running. As to electric launches, there jg 
a whole fleet of this kind of craft now regularly in use on 
the Thames. When Mr. Reckenzaun first started the design 
of electric tramcars, the motors available were of a very 
imperfect type, requiring to run at a high speed. The gearing 
was then, as it is now, one of the greatest difficulties to be 
overcome, and he boldly attacked the problem by introducing 
worm and wheel gear, which had been looked upon up till 
then as far too wasteful of power for practical use. He 
proved by careful experiment that such gear, if properly 
designed, can be made to work with the same efficiency as 
double spur gear, whilst it had the advantage of being 
noiseless. fs 
In 1885 Mr. Reckenzaun severed his connection with the 
Electric Power Storage Company, and started business on 
his own account, devoting his attention mainly to electric 
motors, boats, and tram-cars. A boat named the Volta was 
built in 1886, and made the double trip between Dover and 
Calais on the 13th September of that year. Shortly after. 
wards he went to the United States, where he introduced his 
electric cars on several tram lines, and also built one electric 
boat, the Magnet, which was the first boat of this type on 
American waters. He visited America a second time in the 
beginning of this year, to give advice in connection with 
electric propulsion by means of alternating currents. About 
the same time of his first visit he designed a very ingenious 
electricity motor, which has come largely into use in 
America, and has since the beginning of this year also come 
into favour on this side of the water. Up to the time of his 
death Mr. Reckenzaun was engaged in perfecting a new type 
of storage battery. ; 
As a scientist his work was no less meritorious than as a 
practical engineer. He contributed many papers to learned 
societies, and advanced the cause of electrical engineering by 
original research and his writings in technical journals. His 
paper on electric locomotion, read before the Society of Arts, 
and for which he was awarded a silver medal, came at a time 
when men’s minds had hardly yet grasped the possibility of 
such means of travel, and acted as a beneficial stimulus to 
the new industry; but the most lasting of his scientific 
achievements will undoubtedly prove to be his book on elec- 
tric traction, published a year ago. He was a member of 
the Society of Arts, the Institution of Electrical Engineers, 
the American Institution of Electrical Engineers, the Vienna 
Electrotechnical Society, and vice-president of the Old Stu- 
dents’ Association of the City and Guilds of London Institute. 
His genial manner and straightforward character procured 
him a large circle of friends, not only in England, but also 
in America and the Continent of Europe, in all of which 
places he had numerous business and social relations. With 
his death electrical engineering science loses one of its most 
active pioneers, and his professional colleagues a true and 
trusted friend. He leaves a widow and three children. 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The first ordinary meeting of the 
session was held at the Durham College of Science on the 8th inst., 
when the president, Mr. J. Watt Sandeman, M. Inst. C.E., 
delivered an address upon ‘‘Concrete and Portland Cement.” 
The president remarked, during his address, that since the 
organisation of the Association in February, 1891, sixteen papers 
on engineering subjects had been read. Five of these papers were 
by students, and in those cases the Institution of Civil Engineers 
had awarded Miller prizes. The president pointed out that these 
results were satisfactory, and trusted they would form an encour- 

ement to engineering students in the district. The number of 
visits paid by the Association since its formation had been sixteen, 
including excursions to the Manchester Ship Canal and engineering 
works of interest in Edinburgh and Glasgow. A vote of thanks to 
the president concluded the meeting. The members afterwards 
held a re-union at the Grand Hotel. 


AMALGAMATION OF Messrs. ELLiott Bros. AND MEssks. 
THEILER AND Sons.—There has recently taken place the amalga- 
mation of the two firms which have hitherto held leading positions in 
the manufacture of the highest class of mathematical, electrical, 
telegraphic, and general scientific instruments, and the various 
works which have been carried on by Messrs. Elliott Bros. and by 
Messrs, Theiler and Sons separately, will in future be conducted 
by one firm alone, under the style and title of Messrs. Elliott Bros., 
from their offices in St. Martin’s-lane. The various instruments 
which have been manufactured for scientists by Messrs. Elliott 
Bros, since their establishment during the first year of the century 
have given them a high reputation; and the name of Messrs. 
Theiler and Sons has, for something like forty years, been 
intimately identified with the history of the advance of 
telegraphy. The business of Messrs. Theiler and Sons has 
been carried on for some years by Mr. G. K. B. Elphinstone, who 
had previously attained a high position in the electrical world, 
and who had a large share in the conception and carrying out of 
one of the greatest developments of modern times, viz., the high- 
tension system of electricity, as worked by the London Electric 
Supply Corporation, from its central station at Deptford. We have 
reason to know that the success which is now attending the work- 
ing of the machines and plant at Deptford is due, toa large extent, 
to the careful way in which much of the electrical part of the work 
and many of the instruments used were thought out by Mr. 
Elphinstone, and we feel sure that the new partnership will lead 
to the general advance of scientific instrument making. 
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RAILWAY MATTERS, 


Tur Electrical Power Storage Company has received 
+ structions from Messrs. Kincaid, Waller, and Manville, on behalf 
af the Birmingham Central Tramways Company, for 960 positive 
cactioll8 each of nine plates, and 960 negative sections each of ten 
plates, in exchange for and to replace plates of other makes. 


Tur Paris, Lyons, and Mediterranean Railway Company 
has fitted the platforms at the ends of saloon carriages whick com- 
municate, with accordeon or hellows-like coverings, which afford 
complete protection from dust, wind, rain, and snow, forming in 
fact a completely covered passage from one carriage to the other. 


Av a joint sitting of the Ministerial Committee and of 
the heads of the Russian Fiuance Department, held on Tuesday, 
the scheme for the taking over by the State of the three great rail- 
ways belonging to the Grand Russian Railways Society was unani- 
mously approved in the form submitted by M. de Witte, Minister 
of Finance. 


An accident occurred on Wednesday evening to the 
Flying Scotsman, on the High Level Bridge, Newcastle. In 
crossing the points at the Newcastle end of the bridge three 
carriages jumped off the line, but fortunately no one was injured. 
‘A new train was made up, and those travelling to Edinburgh were 
sent on their way. 


A LocoMoTIVE boiler explosion occurred October 22nd 
near Birmingham, Ala., on the Georgia Pacific Railway, The 
engine was hauling a freight train and was just starting to pull 
over a crossing when the boiler exploded, killing two men and 
injuring a third. The boiler of the engine of an express train on 
the Cincinnati, Hamilton, and Dayton Railway exploded 
October 23rd while the train was running near Raysville,O. he 
shock caused the derailment of the baggage car, but nobody was 
seriously injured. 


Mr. Francis Hopwoop, Assistant Secretary of the 
Board of Trade, opened an inquiry at Arundel on Wednesday, 
with reference to the novel application made by Lord Leconfield, 
Mr. Holmes, and Mr, Atkey, proprietors of the canal, for an order 
from the Board of Trade enabling them to abandon and drain the 
tiver Arun Navigation. This is the first case of the kind under 
the Railway and Canal Traffic Act, 1888. The Navigation formerly 
paid well, and formed a link of water communication between 
Portsmouth and the Thames. Mr, Arnold represented the 
proy rietors, and Messrs. Norton, Rose, and Co. the Brighton Rail- 
way Company, Captain Mostyn, and the Duke of Norfolk. Sir 
Walter Barttelot appeared in suppport of Lis case, and other 
claimants of compensation were represented. The Navigation is 
disused in consequence of the competition of the railway company, 
but it is contended that if the water is let off the riparian owners 
will suffer much damage from lack of fencing for cattle, loss of 
water right, and other easements. ‘The inquiry was adjourned. 


TrE most serious railway accident of the week, says 
Engineering News, anu by far the most serious of the numerous 
accidents which have occurred during the past few months, due to 
the lack of block signals and the running of so many extra trains 
for the Columbian Exposition traffic, was a rear collision at Battle 
Creek, Mich., on the Coase and Grand Trunk Railway, October 
20th. An eastbound excursion special with eight sleeping cars had 
orders from the operator at Battle Creek to stop at the end of the 
double track section through that city to let the westbound Pacific 
express pass, This latter train had thirteen cars, many of them 
old day cars, The engineman, however, ran on to the single track, 
and the inevitable collision resulted. The engine and baggage 
car of the special were wrecked, but the substantially built sleep- 
ing cars were not damaged. The engine of the westbound train 
was wrecked, together with four cars, two of which were telescoped. 
The wreck caught fire and four cars were entircly destroyed, 
several passengers imprisoned in the wreck being burned alive. 
Many of the remains were unrecognisable, but twenty-eight persons 
are known to have been killed, and about twenty-five were injured, 
some seriously. The conductor of the special claims that he gave 
the engineman the order as above stated, but the engineman claims 
that the conductor told him to hurry as the westbound train had 
already passed, 


A REPORT by Vice-Consul Hussey Walsh, on the rail- 
way route from Beira to Mashonaland, who himself performed the 
journey from Beira to Umtali, has been published by the Foreign- 
office. At the date of his visit, which lasted from July Ist to 
July 28th, the railway was in working order for 45 miles from 
Fontesvilla, and it was expected that it would be in working order 
to the 75th mile by the end of September. The gauge is 2ft., and 
the steepest gradient is 1 in 50. The line is considered good enough 
for the pioneer work it is intended for. A party of surveyors was 
at work between the 7th-mile peg and Chimoio for the purpose of 
continuing the line to that point, a distance of 35 miles, A party 
was also going, within the next two weeks, to make a survey wit 
a view to bringing the line to Beira itself. From the end of the 
line—45th-mile peg—to Chimoio the only means of transport at 
the date of the report was by carriers, and from Chimoio to Umtali 
a bi-monthly wagon transport service kad been started by private 
enterprise. The country is considered suitable for growing cereals 
of all kinds, especially mealies, coffee, tea, and sugar cane. At 
present it produces wild coffee, Kaffir corn, tobacco, and vegetables 
of all kinds, The oxen that have been down at Chimoio do well 
there, and sheep and goats are the ordinary live stock of the 
natives; fowls are very numerous, Except on the railway, fever is 
not very prevalent, and where the ordinary rules of sanitation and 
moderation are observed people are healthy enough. This does 
not apply to the low-lying country between Fontesvilla and 
we where it is next to impossible for any one to escape 
ever, 


Tue British Consul at St. Petersburg, in his last 
report, gives the details of the proposed railway across Siberia, 
which was decided on in November last. It is to be built con- 
secutively in three sections, The work is to commence with the 
first section, on the completion of which the second will be taken 
in hand, and the third will be proceeded with when the two other 
sections have been completed. The first, or western section, will 
extend from Tcheliabinsk to the river Obi, a length of 885 miles, 
thence to the town of Irkutsk, a distance of 1169 miles. Simul- 
taneously with the building of this portion of the line, the work 
now in progress on the Vladivostock-Grafsky section will be con- 
tinued, and the constructing of a line connecting the Ural mining 
and Siberian trunk line with Ekaterinburg will be commenced. 
This portion of the work is to be completed not later than 1900. 
The second stage will consist in the construction of the portions of 
the projected line which extend from Grafsky to Kabarovka, 195 
miles, and from the station of Mysovskoi, the starting point of the 
railway on the other side of the Baikal Lake to Stretinsk, a 
distance of about 673 miles. In the third and final stage will be 
constructed the Cireum-Baikal portion, 195 miles, and the section 
from Stretinsk to Kabarovka, a length of about 1333 miles. In 
this manner the trunk Siberian line, starting from Tcheliabinsk 
and terminating at Kabarovka, will extend over a length of about 
4487 miles. The cost of the construction of the first section is 
estimated at £15,000,000, this sum including the cost of connection 
with the Ekaterinburg line. The money assigned will be paid 
yearly in sums not exceeding £4,000,000. In connection with the 
Siberian “eg | tbe Consul says it is interesting to note that the 
sea route to the Yenissei, the pioneer of which was Captain 
Wiggins, will be utilised for the purpose of conveying along it 
railway materials for the new line. These materials will be carried 
by vessels starting from Russian ports to the mouth of the 
Yenissei, from which point they will be transported to Krasnoyarsk 
in barges towed by powerful tugs. 


NOTES AND MEMORANDA. 


Tuer Téte Rousse Glacier, an avalanche from which 
caused the Saint-Gervais catastrophe in July last year, has been 
reported upon to the Paris Academy by M. Delhecque and M. 
Pupare, who conclude that the Montjoie Valley appears exposed 
to the repetition of the disaster, and that they can see no possible 
means of preventing it, so that a constant watchfulness, and if 
necessary an evacuation of the valley, are clearly indicated. 


In August, 1887, after several weeks of drought in 
France—there was no rain at all from the 4th of June to 23rd July 

samples of soil were taken where plants of different kinds were 
growing, and the loss of water at 110 deg. determined. Whilst 
the herbage of grass land was burnt up when the soil contained 
6°8—7°8 per cent. of water, wheat arrived at perfect maturity in 
soil which, at the time of cutting the plants, contained only 
1°22 per cent. of water. 


Ir is stated that Herr Beyer has not yet succeeded in 
arresting the dangerous outflow of water from the artesian well at 
Schneidemuhl, On Sunday evening there was a perceptible subsi- 
dence of the ground. The well tubes were forced upwards, and the 
outflow ceased for a while; but after a time a quantity of liquid 
mud began issuing from the bore, Subsequently, as though all 
the supporting carth immediately below and surrounding the 
boring had been washed away, the whole fell in, carrying all the 
machinery and surface works with it. After this nothing occurred 
for a time, but the flow afterwards recommenced and is now 
carried into the river Kuddow by a cutting made for it. 


MacraRLANE found that the difference of potential 
required to pierce a plate of paraffin 3 mm, thick was 39,000 volts, 
while Dr, Monti finds that to cause a discharge to pass between 
two knobs 5 mm. in diameter through a layer of naraffin 1 mm. 
thick it requires a difference of potential of 155,v00 volts. He 
employed paraffin which melted at 54°76 deg. C. The terminals 
were brass balls, which were fixed within a glass tube about 10cm. 
long. Their distance apart having been measured by means of a 
microscope, the — was melted and allowed to cool in a 
partial vacuum. It was then again melted and allowed to solidify 
under the ordinary pressure. By this means the formation of air 
bubbles within the paraffin was avoided, and Nature says it is to 
the presence of such air bubbles in the slab of paraffin employed 
by Macfarlane that Dr. Monti attributes the difference in the 
values obtained. 


In a paper on the “ Quantities of Water contained in 
Arable Earth after Prolonged Drought,” MM. Demoussy and 
Dumont—( omptes Rendus—say that during a prolonged drought 
most of the larger plants sown in the autumn or carly spring are 
still green and show no signs of perishing, although the quantity of 
water evaporated from their leaves, exposed at all times to a 
burning sun and a dry wind, must be considerable. The authors 
have determined the quantity of water contained in various soils 
at different depths, with the view of finding out whether the earth 
retains sufficient moisture for the wants of vegetation. The experi- 
ments were carried out at Paris—in the Museum gardens—and at 
Grignon. If for every soil the mean of the proportions of water 
contained are taken, it is found that for 12,000 tons of soil there 
are—cf garden soil, 2460 tons of water; of loose soil, 1409 tons; 
of the field soil, 1700 tons; of broken soil, 1490 tons. These 
quantities are considerable, but, as the Jowrnal of the Society of 
Chemical Industry says, they are not altogether at the disposal of 
the roots ; the plants fade away before the earth is entirely dry ; 
and as the chlorophyll cells act more feebly as the leaves become 
drier, the harvest naturally suffers if rain is long wanting. 


Tue total quantity of all kinds of mineral raised in the 
Midland District in 1892 was 21,726,122 tons. This was an increase 
of 12,431 tons as compared with the year 1891. The average 
number of days worked in the four counties included within the 
district in 1892 was as follows :—Derbyshire, 248} ; Nottingham- 
shire, 2385; Warwickshire, 259; and Leicestershire, 226}. The 
number of persons employed in the district was 74,657, as against 
71,540 in the previous year, and 66,468 in 1890. The quantity of 
mineral raleed last year was about 13,000 tons in excess of that 
raised in 1891. The number of lives lost in 1892 was 73, the tons 
of mineral raised per death being 297,618. These figures con- 
trasted unfavourably with the previous year, when there were only 
60 deaths, and the tonnage of mineral raised per death was 
361,894, But the proportion of deaths to tonnage throughout the 
United Kingdom is much worse still, for the tonnage of mineral 
raised per death in 1892 was only 195,473, and in 1891 201,934. 
The colliery accidents in the Midland districts in 1892 were 69 in 
number— including 40 falls of roof, six shafts, and 23 miscellaneous. 
In 1891 there were only 60 accidents. The non-fatal accidents re- 
ported under the Coal Mines Regulation Act during 1892 were as 
follows :—Derbyshire, 385 ; Nottinghamshire, 180 ; Warwickshire, 
49 ; and Leicestershire, 49 ; total, 663, 


By means of the alloys mentioned below, aluminium 
or other metals, such as iron, tin-plate, zinc, copper, brass, 
nickel, it is said, can be rapidly and easily soldered, either with the 
brazing iron or blow pipe. Aluminium can also be soldered to any 
of the above metals; the material is cheaper than any hitherto 
employed, gives a solid joint, and does not injure the metal by 
oxidation or otherwise:—(1) Unalloyed pure tin, melting point 
250 deg. ; (2) tin 1000, lead 50, melting point 280 deg. to 300 deg.; 
(3) tin 1000, zinc 50, melting point 280 deg. to 320 deg.; (4) tin 
1000, copper 10 to 15, melting point 350 deg. to 450 deg.; (5) tin 
1000. nickel 10 to 15, melting point 350 deg. to 450 deg.; (6) 
tin 900, copper 100, bismuth 2 to 3, melting point 350 deg to 
450 deg. The first three do not colour aluminium, and can be 
used for ornamental and artistic objects. Four and five are 
yellowish in colour, but have the advantage of higher melting 

»int and greater strength and hardness, and suggest the possi- 
vility of using aluminium for various articles and purposes for 
which hammered, coated, or enamelled iron, tin-plate, copper, 
zine, lead, &c., are now used. The Jowinal of the Society of 
Chemical Industry says, the last alloy can be made to assume any 
tint of yellow by varying the proportion of copper, and is there- 
fore suitable for soldering aluminium bronzes ; the proportion of 
bismnuth is adjusted so as to keep the melting point fm om for the 
use of the brazing iron. 


THE alluvial deposits of Nijny-Taguilsk on the western 
slope of the Urals, in the basins of the rivers Visim, Martiane, and 
Tchaouj have long been celebrated for the platinum they yield, 
consequently Mount Solovieff, where these rivers rise, has for some 
time past been systematically prospected for the platinum reefs, 
from which the alluvial platinum has been derived; these re- 
searches, however, have proved unsuccessful ; but last summer an 
inclusion, 13in, in diameter, was encountered by accident ; it con- 
sisted of chrome iron and serpentine in alternate bands associated 
with a small quantity of dolomite and some disseminated angular 
fragments of ‘‘country rock.” Visible grains of native platinum 
could be distinguished in the rocks of the inclusion by means of a 
lens, but even the rock in which no platinum grains could be seen 
was found to contain 0-0107 per cent. of that metal. The platinum 
is therefore present in microscopic accumulations. The country 
rock of Mount Solovieff consists of angular grains of olivine 
cemented by clear green serpentine and besprinkled to a small 
extent with grains of chrome iron; it may be regarded as the 
variety of peridot known as dunite; this is sometines massive when 
in contact with the including rocks, and at other times shattered 
and penetrated by the latter. Daubrée regards the finding of 

latinum in the rocks where it is invisible as an interesting new 
act, whilst the above remarks about the general character of the 
rocks, Mr, D, A. Louis says, confirm observations made by him on 





MISCELLANEA. 


Tue Russian Government has begun to increase the 
strength of the Navy in torpedo boats. In addition to four vessels 
of this kind now on the stocks, a Dalziel telegram says twenty- 
eight have just been ordered. 


WE are informed that Mr. L. T. Godfrey Evans has 
severed his connection as Water Engineer to the Nottingham 
Corporation. He has taken offices at Brougham Chambers, 
Nottingham, as a consulting engineer. 


WF regret to learn that at an extraordinary general 
meeting of the Engineering Exchange, Liiited, held 27th ultimo, 
it was resolved :—‘*That in view of the apathy and lack 
of support shown by the subscribers to the Engineering 
Exchange, Limited, the company be wound up voluntarily under 
the provisions of the Companies Acts, 1862-67.” A liquidator was 
also appointed to carry out the winding-up. 

A TorPEDO boat from her Majesty’s ship Rodney, 
whilst practising on the 14th inst. in the Gibraltar harbour, sank. 
A stoker was drowned. The rest of the men on board were saved. 
The accident seems to have been caused by the helm being 
suddenly put hard over while the boat was going at a high rate of 
speed, the result being that she was thrown off her balance, and 
capsized. The boat was raised on the 15th inst. by means of 
lighters, and she has now been made fast, bottom upwards, to the 
Rodney’s davits. The stoker who perished was found in the 
stokehold with both his arms dislocated. 


Wer have received a copy of a nicely got up and handy 
guide and index to the ‘‘ Objects of Interest to Engineers and 
Others in and about the City of Philadelphia.” It has been pre- 
pared and published by the Engineers’ Club of Philadelphia. It 
contains also four maps,.ayd_is accompanied by separate maps of 
the Pennsylvania and Philadelphia and Reading Railway systems. 
It is looked upon as the most complete, if not the only, book of 
the kind published, and can be highly recommended to engineers 
who desire to see the many points of interest, while it is at the 
same time an interesting list of the engineering features of 
Philadephia. ’ 

Amonc the papers to be read before the Cleveland Insti- 
tution of Engineers during the current session are :—‘*On Different 
Types of Basic Open-héarth Steel Furnaces,” by Mr. Bernard 
Dawson, Malvern Link; ‘‘On Graving Docks,” by Mr. William 
Kidd, Loftus in Cleveland ; ‘‘On Economy of Steam in Rolling 
Mill Engines,” by Mr. R. J. Worth, Stockton-on-Tees; ‘‘On 
Harbour Improvements at Sunderland,” by Mr. G. T. Nicholson ; 
‘‘On Carburising Steel,” by Mr. J. E. Stead, Middlesbrough. At 
the first meeting of the session held on Monday, Mr. E.'H. Craggs, 
of Middlesbrough, read a paper on ‘‘ Vessels Constructed for the 
Oversea Bulk Oil Trade,” which gave rise to an interesting discussion. 


Somr time ago a prize of £5 was offered by Tit-Bits 
for the best article on ‘‘The Healthiest Suburb of London, and 
why.” The prize has been awarded to Mr, Lewis R. Bunn for 
his essay on Hornsey. The article concludes with some figures 
which do great credit to Mr. T. de Courcy Meade, M.I.C.E., the 
borough engineer of the district :—‘‘ If further proof is needed to 
establish Hornsey’s claim to the title of the healthiest suburb, it is 
conclusively furnished by the exceedingly low death-rate, which - 
for last year averaged only 10°95 per 1000. The death-rate of 
Brighton fluctuates between 15 and 18 per 1000, and that of 
London averaged for the first quarter of this year 21°7, the lowest 
being Hampstead—14°4, These figures clearly and conclusively 
demonstrate the healthiness of the district.” 


Last week a large party of ladies and gentlemen, 
including most of the distinguished guests who attended the 
Cutlers’ Feast, visited the Cyclops Works of Messrs. Charles 
Cammell and Co, At the works the visitors were received by Mr. 
Alexander Wilson, managing director; Mr. Boynton, assistant 
managing director ; and Mr. G. B. Wood, works’ manager. Visit- 
ing first the wire mills, the very interesting process was seen of 
rolling wire in 300ft. lengths, to be afterwards drawn down for 
telegraph wire, cables, and other purposes, After passing through 
the rolling mills, tilts, and fish-plate mill, the armour-plate mill 
was reached, and here the event of the day was witnessed, the 
rolling of a solid steel plate for the Renown. This was made from 
an ingot weighing about 45 tons, and 36in. thick, slabbed first 
under hydraulic press, and then rolled toa finished thickness of 
10in. When finished the plate will be 15ft. long by 7ft. 6in. broad. 
It has yet to be ‘“‘ Harveyed” by the process invented in America. 
A feature of the visit was a journey by special train to the Com- 
pany’s Grimesthorpe Works, where the casting shop was first 
visited. Here an ingot, 45 tons weight, was cast ; it is intended 
for an armour-plate for the Renown. The forging press of 6000 
tons pressure was also seen at work, preparing an ingot for another 
plate for the Renown. 


AN interesting address on ‘“ Sewage and its Disposal ” 
was recently delivered by Professor Henry Robinson at the Parkes 
Museum. After discussing the question of sewers and drainage, 
he passed on to the disposal of sewage. Of course the best plan 
was, he said, to carry it to the sea, but it was not sufficient to run 
it in below low-water mark regardless of the nuisance created ; 
the tides must be closely observed. If a large area of suitable 
land could be obtained it might be used to grow crops upon, but 
this would nct do in the neighbourhood of houses. It was useless 
for sanitarians to insist that there was no injury to health ; and 
there were sentimental objections as well, just as there are to 
cemeteries and gasworks, Clay soil was not suitable, and although 
a sandy or gravelly soil would grow good crops, too much sewage 
must not be put upon it. Where only a small area of land was 
available sewage could be purified without reference to agricultural 
utilisation. Referring to the use of Polarite, Professor Robinson 
said he and Sir Henry Roscoe had found that sewage water passed 
through Polarite came out perfectly clear, while there was no 
deposit in the pores of the Polarite, and the material itself did not 
seem to be exhausted. He then alluded to the use of lime asa 
precipitant, but said that where a high standard of purity was 
required its adoption was unsatisfactory, as it did not effect 
removal of the ammonia. He recommended pressing the sludge, 
as it was then just worth carting away for manure, although 
the farmers made no very great demand for it. 


Tur London Chamber of Commerce held a special 
meeting on Tuesday for the purpose of considering the Chamber of 
Arbitration, which was established last year under the joint 
auspices of the Chamber of Commerce and the Corporation. In 
the course of his remarks, Sir A. K. Rollit, M.P., who presided, 
said he believed in arbitration whenever it was possible. The 
Chamber of Arbitration, recently established, would be accessible 
to mercantile men at all times without trouble and delay. It would 
hold permanent sittings at the Guildhall. Any number of Courts 
could be formed at the same time; there would be no long 
vacation, and people would never be kept waiting, inasmuch as 
they would know the moment at which their trial would come on. 
The procedure was less formal, and not so technical as in the 
Courts of Law. The Chamber had only been in existence a year, 
and so far it had realised the expectations of those who had 
formed it. There would be no compulsion, but it would exist as a 
tribunal which litigants might use whenever they thought proper. 
Its Courts would be accessible and cheap at all times, and, more- 
over, its operation would be certain, and he had no doubt that on 
the whole it would commend itself to the mercantile community 
generally. The City Solicitor expressed regret at the absence of 
Mr. Henry Clarke, the real founder of the Chamber. He com- 
mended it to mercantile men, observing that not only was it novel 
in some of its features, but it had fixed fees, a fixed course of 





specimens from Nijny-Taguilsk, 


rocedure—in short, cheapness, celerity, and certainty, and those 
GS considered to be the attributes of a proper tribunal of arbitration. 
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THE CHICAGO EXHIBITION—THE MILWAUKEE HARVESTER 


(For descreption see page 466) 
SS === Fic + 


























a7 edetscaul iota 


















SupPLEMENT TO THE ENGINEER, NovemsBer 17, 1893 
CONSTRUCTE) im 
4 pi 


HER MAJESTYS FIRST-CLAgoMiyTl 
gam D 




















| 


a 
ore Ww s, 
LY’ \ Ze ae 
| Ae 


YW 


> 
1 ge 
( 3 


A 


Za 


dye 
~~ b 


« 
4K 
A] 
' 2 
and woo? ae. NE 














SuPPLEMENT TO THE ENGINEER, NovemBer 17, 1893 


ASoMrTLE SHIP HOOD, 14,000 TONS 


UCTED yam HAM DOCKYARD. 














HL 


AMMA LL 


it 
“WV, 


MMi 


‘ita 
Hl 


y} 
“ff 


7 
h 


Al 


HY 
A 
\ 


| 


TEL ARTRABLS ERED 


| 


ii 


a 


1 
PTMTITTTTTTTITTT I) 


nn 


mi 


>= 


— 
— 
——4 
— 
— 


i 
| J 


" 


il 


ft 


ull 


“all 


ase IT 















































i 


i | 


ar 
ve! 
flu 
to 

sat 
an 
ea) 


cel 
fre 








Nov. 17, 1898. 


471 














FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—-Boyveav AND CHEVILLET, Rue dela Banque. 

BERLIN.—ASHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. TwiETMEYER, Bookseller. 

NEW YORK.—INTERNATIONAL News Company, 83 and 85, 
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PUBLISHER'S NOTIOE. 


«* With this week’s number is issued as a Supplement a Two-page 
* Engraving of Her Majesty's First-class Battleship Hood. Every 
copy as iss y the Publisher includes a copy of the Supplement, 
and subscribers ave requested to notify the fact should they not 


geceive it. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
- LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in Toe EnGineEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of y icati 

W. C. (Kilwinning).—T7ry Messrs. J. T. Potter, Poultry, E.C., or Measra. 
Evre and Spottiswoode, East Harding-street, Fetter-lane. 

G. T. H.—See Tue Encineer, Vols. lrv., pp. 105 to 455, and Ixvi., pp. 21 
to 370, also ** Liquid Fuel for Mechanical and Industrial Purposes,” by 
B. A. Brayley Hodgetts. London: BE. and F. N. Spon. See also “‘ Society 
of Arts Lectures,” by Boverton Redwood, Write, Secretary, John-street, 
Adelphi. 

MessincLos.— We cannot advise you. If vou have any interest abroad use it. 
We cannot name any place in which trade is not bad, and engineers, young 
and old, seek work and cannot get it. You might apply to some of the 
refrigerating people and try for a berth in a frozen meat ship. 

J. B. (Bergen).—There is no fixed rule as to whether propellers should revolve 
“inboard” or “ outboard.” Like all other questions connected with the 
serew propeller, the answer depends on many and various conditions, and 
that which is beat for one ship is not necessarily best for another. Nothing 
but direct experiment with each ship can settle such questions. Usually pro- 
pellers revolve outboard, that is to say, the upper blades turn away from 
each other and the ship, 








FLAX SPINNING. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any reader who will give me the name 
of the latest and best treatise on flax and hemp spinning. BayaRD. 
November 11th. 





SANITARY APPLIANCES. 
(To the Editor of The Engineer.) 

Sir,—Will any reader tell me the name and address of a firm who make 
a really silent w.c., which shall have at the same time a water-waste  pre- 
venter which will satisfy the London water r , and an ak t 
flush which will satisfy a very rigorous sanitary inspector. I refer now 
tothe pedestal closet. I can find nothing in the market which will 
satisfy at the same time tenants of houses letting at £90 to £100 a year 
and the inspector. Furthermore, I am in difficulty about jointing 
earthenware drains. These are laid in clay soil, jointed with Portland 
cement, and tested under water pressure. But after a period varying 
from one to four or five years the joints crack, because the clay ruund 
London really seems to ‘‘ walk about.” The dry summer produced results 
in this way that must be seen to be believed. Is there an elastic joint 
available? I have tried putting in a short length of lead pipe here and 
there, but itis no use. Cast iron sa crack, unless they are so heavy 
and expensive as to be quite out of thequestion. A PozzLep BuILpER. 

November 15th. 
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Yearly (including two double numbers) .. #1 9s. Od, 
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be made. Tur ENGINEER is registered Sor transmission abroad, 

4 complete set of Tak ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
or any destination outside the United Kingdom, ign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
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weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tax Parer Copres— 


Faltgeart os 02 cc co cco ce ce co MOUS. Of 
eG ee YY 
Tuicy Paper Corrrs— 
Feel ated eo en ce ce ce ce ce co S1 Os. 8d, 
 ., Pras o es. ce ce OR Oh, 
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"." The charge for advertisements 0) four lines and under is three shillings, 
for evi two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken sulject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary" and “ special’’ positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing 
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jetters to be addressed to the Bditor of Tuk ENGINEER. 
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MEETINGS NEXT WEEK, 


Society or Arts.—Wednesday, November 22nd, at 8 p.m. Ordinary 
mene. Paper: ‘‘ Conformation of the Horse from the Artistic Point of 
View,” by Captain M. H. Hayes. 

LivERPOOL ENGINEERING Society. — Wednesday, November 22nd, at 
8 o'clock. Paper: ‘“‘ The Adjustment of Surveying Instruments,” by Mr. 
Ivan C, Barling, Assoc. M. Inst. C.E. 

SoutH STAFFORDSHIRE INSTITUTE OF TRON AND STEEL WORKS MANAGERS. 
Saturday, November 25th, at the Institute, Dudley, at 7 p.m. Paper by 
Major L. Cubillo, Rubio, on “ The Calorific Efficiency of the Reverbera- 
tory Furnace.” 

INSTITUTION OF ELEcTRICAL ENGINEERS.—Thursday, November 23rd, 
at 25 Great George-street, Westminster, at 8 p.m. Ordinary general 
meeting. Discussion on the paper ‘‘The Electrical Transmission of 
Power from Niagara Falls,” by Professor George Forbes, F.R.S., Member. 

INSTITUTION OF CrviIL ENGINEERS.— November 21st, at 25, Great George- 
street, Westminster. Papers: ‘‘The Tansa Works for the Water Supply 
of Bombay,” by William J. B. Clerke, B.A., C.I.E., M. Inst. C.E.; ‘ The 
Baroda Waterworks,” by Jagannath Sadasewjee, Assoc. M. Inst. C.E.; 
‘The Water Supply of Jeypore, Rajputana,” by Colonel 8. 8. Jacob, 
C.LE., Assoc. Inst. C.E.; and “On the Design of Masonry Dams,” by 
Franz Kreuter, Professor of Civil Engineering at the Royal Technical 
Academy of Munich. Discussion. 
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THE EMPLOYERS’ LIABILITY BILL. 


On Friday night Mr. McLaren’s amendment to the 
Employers’ Liability Bill was rejected by a compelled 
majority of eighteen. It is an open secret that very many 
men voted against their own convictions, because they 
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an insurance system for their workmen, which confers 
benefits altogether beyond any that could be derived 
from the operation of the proposed Act. Nor are such 
methods practised only by railway companies. Many 
firms have adopted, in whole or in part, systems of 
insurance very similiar in their mode of operation. Thus, 
for example, Messrs. Tangyes employ nearly 2000 hands, 
and compensation is paid by the company in all cases of 
accident, the workmen giving nothing to the compensa- 
tion fund. Since 1888 the firm has paid £2300, and yet 
if the firm had only paid in cases where a jury would 
have awarded compensation, Mr. Richard Tangye assures 
us that they would not have had to pay £100. Of 
course if the new Bill becomes law, all this will come to 
an end; the workman will demand his pound of flesh: 
he will get it and nothing more. It has been argued that 
there is nothing in the Bill to prevent Messrs. Tangyes or 
any other firm or company from continuing the practice 
of compensation as now carried out. This is technically 
quite true; but there is reason to fear that this new Act 
may disturb the harmony which at present exists. The 
element of doubt will be introduced. The widows or 
orphans of workmen killed in the course of their employ- 
ment may be dissatisfied with the compensation awarded 
and take the employers into court. A handle will be 
given to the Trades Union agitator. The energetic 
opposition to Mr. McLaren’s amendment, offered by the 
Trades Union leaders, is direct proof that they hope to 
derive direct advantage from the repeal of the contracting- 
out clause. In no other way can that opposition be 
explained. 

According to Trade Union theory, the employer is sup- 
posed to be bitterly opposed to the prevention of con- 
tracting out, the notion being that in that way he is able 
to save money. No one has ever attempted to adduce 
proofs of the truth of this theory. So far as can be seen, 
indeed, the interest of large numbers of employers is all 
the other way, and in none is it in favour of it; because 
the cases must be rare in which an employer can 
persuade his men to contract themselves out without 
giving them in return some very substantial pecuniary 
In a word, contracting out is a very expensive 
affair for the employer. It is clear, for example, that 
although Messrs. Tangyes do not ask their men to ccn- 
tract, yet there is a tacit understanding that a man can- 
not at the same time benefit by the spontaneous act of 
the firm, and then bring an action at law for compensa- 


hold that obedience is the first duty of a Member of | tion. But the new Act would, to all intents and purposes, 


Parliament. The general principle of the Bill has been 
accepted almost without opposition, and although the 
details are full of contentious matter, there are few that 
can be regarded as vital. The contracting-out clause is 
the most important of these, and has been strongly 
opposed by the employés of the London and North- 
Western and London and Brighton railways. The Bill 
as it now stands prevents workmen from “ contracting 
out.” The plain meaning of the phrase ought to be well 
understood, but it may be worth while, nevertheless, to 
explain that under existing arrangements men in the 
employ of a company, firm, or individual can enter into 
an agreement with their employer under which they are 
precluded from bringing an action at law for compen- 
sation for injury, and forego all the benefits of the 
Employers’ Liability Act; the employer, on his part, 
undertaking to provide compensation for injury, usually 
by contributing largely to an insurance fund. The 
Bill now being debated, if it becomes law, will put 
an end to this system, and will render any contract of 
the kind illegal. The employer might contribute to a 
compensation fund, and pay an injured workman if he 
thought proper ; but this would not prevent the workman 
or his representatives from suing for additional compensa- 
tion, a it is most probable that employers, being human, 
would leave the men to their legal remedy. Mr. 
McLaren’s amendment was to the effect that, under 
carefully specified conditions, workmen might still con- 
tract themselves out of the Act. As we have said, this 
amendment has been defeated, thanks to the Irish 
members who have practically no interest in the matter, 
by a very small majority. It is not disputed that the 
Home Rule Bill was carried in the House of Commons, 
because many members relied on the House of Lords to 
throw it out. The system of doing that which a man 
holds to be wrong, because he knows, or thinks he 
knows, that someone else will subsequently do that which 
is right, is as immoral in politics as it is in the ordinary 
transactions of everyday life. It is to be feared, however, 
that on Friday night not a few men went into the 
Government lobby because they hoped and trusted that 
the House of Lords would do that which they lacked 
courage to do. It is difficult to find words which can 
adequately characterise such methods of legislation. The 
mischief has been done, however, and it has consequently 
become the duty of every one interested in the well-being 
of the working man, and the promotion of peace and 
concord between labour and capital, to strengthen the 
hands of the House of Lords as far as possible. It 
is most desirable to this end that a knowledge of 
the facts should become widespread. It is beyond 
doubt that the opposition to Mr. McLaren came from 
Trades Union leaders, and heartily from no one else. It 
is not for a moment to be supposed that sensible business 
men—and there are hundreds of these in the House of 
Commons—saw anything but good in Mr. McLaren’s 
amendment. The reason why the Trades Union leaders 
object is quite obvious to those who know all the circum- 
stances. But the facts require to be brought home to the 
general public, because the labour members are very care- 
ful not to explain what their real purpose is. They 
pose, of course, as the guardian angels of labour, and 
think, or pretend to think, that tyrannical employers 
would compel their hands to throw away their legal 
rights if the men were left free. The truth is, how- 
ever, that advantages*may be and are possessed by 
the men now with which the new Act would do away. 
The London and North-Western and the London and 
Brighton railway companies, for example, have established 











overturn this system, and Messrs. Tangye would save 
£200 or £300 a year. Their inducement to support 
Mr. McLaren can hardly have a pecuniary basis. 

The railway companies again would effect a very large 
saving in the same way. Indeed, all the opposition to 
the Act has mainly come from the men and not 
from employers. It is, however, no secret that the 
employers regard the formation of a proper insurance 
fund as one of the most powerful agents in preventing 
strikes; and it is just for this reason that the Union 
leaders are prepared to move heaven and earth to put an 
end to the practice. We have not seen in the course of 
the discussion that anything has been said about Govern- 
ment establishments, such as that at Woolwich. Strikes 
at Woolwich are never heard of. The Union leaders 
are absolutely powerless there, simply because if the men 
turned out they would lose very substantial benefits 
in the shape of compensation for injuries, pensions, 
and so forth. Government establishments are so many 
thorns in the side of the New Unionism. The 
great railways are scarcely more satisfactory. The men 
laugh at the Union orator, and the Union orator, speaking 
as the friend of the working man, proclaims that the 
policy of the great companies is demoralising, invokes 
the aid of Parliament to subvert it, and purchases the 
aid of the Government by the promise of votes, or 
demands its assistance by threats of withholding them, 
at the next election. 

There is danger, considerable danger, that the Act 
will become law in such a form that the employers 
will in future hesitate to aid men as they have 
hitherto done. The men will be the sufferers. The 
danger lies principally in the fact that it is the men, and 
not the masters, who will be injured. It is a man’s 
question, not the master’s. The latter, indeed, will be but 
little affected as far as money is concerned, and they have 
no very strong pecuniary temptation to lift up their 
voices and protest. It is scarcely to be expected that 
the great mass of working men will take action. They 
are bound hand and foot by their leaders. The House of 
Lords may very well say that the matter affects them 
little, if at all; and that employers and employed 
being apathetic, they need not run the risk of a collision 
with the House of Commons. But there are interests 
involved which are not pecuniary; and we think that it 
is the duty of every individual who has true liberty at 
heart, and who desires that harmony and good feeling 
should be promoted between employer and employed, 
between capital and labour, to press the truth on the 
public, and convince the Upper House that Mr. McLaren’s 
amendment, or some other closely analogous, is necessary ; 
and that, lacking it, the new Act may do more to widen 
the breach which unfortunately exists between capital and 
labour than any other bit of parliamentary work accom- 
plished in the present generation. 


OUR POSITION IN THE MEDITERRANEAN. 


THE appearance of a Russian squadron in the Medi- 
terranean, and the acclamations with which it has been 
received at Toulon, has again drawn public attention to 
the position of the principal naval Powers in this part of 
the world. The great development of the chief naval 
arsenal of France has been pointed out by a special 
correspondent of the Times deputed to visit the port on 
this occasion, and his observations have been given in an 
interesting communication. What is therein described 
for the first time publicly in this country is the result of 
several years’ steady work, and a change of policy which 
has practically concentrated nearly the whole French 
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Navy at this southern port. Formerly it was the second 
naval arsenal of the Republic. Now it stands at the 
head, and may be considered the Portsmouth of France. 
Up to within recent years the principal battleships were 
distributed in comparatively equal proportions between 
the ports of Brest, Cherbourg, and Toulon. Now the 
latter monopolises nearly all of them, and only a com- 
paratively small force is retained in the north. Hence, 
therefore, there is bound to be a great disproportion 
between the naval forces of France and England in the 
Mediterranean. Whether this is due in France to greater 
convenience in mobilising, or to a change of strategy in 
any future naval war, or to the altered condition of 
European politics, we are not concerned now to consider, 
but rather to bring to notice the effect it has upon our 
own position in the Mediterranean. 

We may at first remark that though many changes 
have come about in the surrounding territory of this sea 
since the beginning of this century, and it has become 
the direct route to the East, the general conditions which 
first led us to obtain an influence in those waters remain 
unaltered. It was for the protection of our commerce 
that we frequently sent squadrons through the Straits in 
the early days of its development. We maintain them 
there now for the same reason. For nearly five hundred 
years this has been going on, though not always with 
equal success. Up to the year 1500 our goods were 
exported to Genoa and Venice, principally in foreign 
ships, but after that time our own merchant vessels were 
the carriers, and by 1550 we were doing considerable 
trade with Sicily, Candia, Cyprus, and Syria. Since that 
time the whole policy of England has been mainly directed 
towards the enlargement of her foreign commerce, and 
the increase of her sea power; and this policy is not 
materially affected by the construction of the Suez Canal. 
There are some who advocate that in time of war we 
should abandon the Mediterranean as a trade route, and 
discontinue to hold Malta and Gibraltar. They only 
look upon this route as one to the East, in which occurs 
a narrow passage easily obstructed and having no great 
advantage beyond the gain of a few days in transit. They 
entirely ignore that inter-Mediterranean trade which we 
have at all times fostered, and which caused us to maintain 
a squadron of warships in those parts long before the 
canal came into existence. The annual value of that 
trade at the present time may be computed at practi- 
cally fifty millions sterling; a sum we cannot afford to 
despise. Large quantities of grain come to us from 
Southern Russia, Turkey, and Hungary. Greece supplies 
us with most of our currants. Italy, Spain, and Africa 
send us other commodities. Should, therefore, the Suez 
Canal be permanently blocked, sufficient inducement will 
still remain not to abandon the Mediterranean and such 
bases as are essential to this policy. Granted this, we 
have then to consider whether the bases we possess are 
adequate for the requirements of modern fleets. What 
at one er and with other conditions may be admirably 
adapted for naval purposes, may prove ill-suited with 
altered appliances, either of propulsion or attack. Malta, 
for instance, was, in the days of sailing ships, inconveni- 
ently situated for a base of operations having for their 
object a close touch of the coast between Gibraltar and 
Nice. Nelson frequently pointed out the greater advan- 
tages of Sardinia. But now that steam has rendered 
position solely a matter of distance, independent of pre- 
vailing winds, Malta as a point about midway between 
Gibraltar and Alexandria is strategically well situated. 
Its defect is the limited extent of its present harbour 
and dock accommodation, with little power of ex- 
pansion. Having practically no other dockyard, the 
resources of Malta can barely cope with the re- 
quirements of the present foree we maintain in the 
Mediterranean, and this has to be considered in any 
decision to increase it. Gibraltar, on the other hand, 
was much more valuable formerly than it is now. It 
enabled the old fleets acting in its vicinity to refit in 
security, and replenish those articles in which a ship 
became deficient after a prolonged cruise, without having 
to go to Malta or to return to England. Its only value 
Was as an adjunct to the fleet. Lord St. Vincent 
expressed this exactly when he wrote to Earl Spencer in 
January, 1799 :—‘ The only use of Gibraltar is to furnish 
the Navy of Great Britain with supplies, and thereby 
enable it to maintain the empire of the adjacent seas.” 
The supplies required were of a simple nature; provisions, 
water, ammunition, spars, cordage, and canvas. Now 
elaborate machinery is required for repairs, and docks 
are essential to keep the hull in a condition for swift 
steaming. A large stock of coal is also most important, 
with every facility for its rapid transit to the bunkers of 
our vessels. But these are absent at Gibraltar, and it is 
practically only a place of rendezvous conveniently 
situated. The bay is much exposed to certain winds, 
and owing to the great depth of water, it is difficult to 
form a commodious inner harbour. But above all, it is 
within the range of guns mounted on the other side of 
the bay. The distance across is only four and a-half miles, 
and this is well within the reach of modern ordnance. If 
Spain was hostile to us we might retain the Rock, but a 
fleet could hardly lay there, and the dockyard would be 
terribly exposed. ‘lhis has no doubt caused successive 
Governments to pause before embarking upon great 
expenditure in developing the resources of Gibraltar. 
Our latest acquisition, Cyprus, is of no value to us. It 
has not a single good harbour, and we have hitherto 
taken no steps to construct one. If instead of Cyprus 
we could have acquired Suda Bay in the island of Crete, 
we should have secured a valuable adjunct to the fleet. 
France is not hampered to the same extent. The 
resources of Toulon exceed those of Portsmouth, while 
in addition there is the large private yard of La Seyne, 
from which the Jauréguiberry was launched, and where 
other warships are being constructed. Marseilles also is 
capable of affording valuable assistance to the Naval 
Department in the event of hostilities. 

What therefore, it may be asked, is the present position 
of affairs? The answer is easily supplied. France hasa 





fieet in commission in the Mediterranean superior to our 
own squadron in those waters, and a reserve on the spot 
which would add about six ironclads ready for service in 
twenty-four hours. Allowing that we could mobilise the 
coastguard ships for war service in forty-eight hours, it 
is obvions that—unless we despatched the Channel 
squadron—our naval force in the Mediterranean could 
hardly be reinforced in less than six days. With our 
Channel fleet it could be done in three, as the Royal 
Sovereign showed by steaming to Gibraltar in that time. 
Where the French are ahead of us is in the organisation 
of its first reserve of ships. These may be practically 
considered in commission, and as ready for service as our 
coastguard ships. They are, morever, usually their newest 
types, while until recently our reserve to be first called 
out has been composed of the older ironclads. The 
system of allotting all officers in the French Navy to the 
different ports lends itself to their distribution among the 
different vessels assembled in each ; and it is not a per- 
faunctory duty. Discipline and drill are carried out equal to 
that in any squadron. Captain and commander of a ship 
in the first reserve may not sleep out of the ship together, 
though securely moored in the harbour of Toulon. There 
is much more than the nucleus of a crew to keep guns 
and machinery in efficient condition, and it is not taken 
away for other duties. We have a maintenance detach- 
ment on board the fleet reserve, but it may be called upon 
to furnish a navigating party for some ship in the North 
requiring transfer from a private firm to a Royal dock- 
yard. We have the germs of an admirable organisa- 
tion, but it will take years before we shall adopt the 
rigid methods adopted by continental States. Hence we 
must mainly rely to withstand the first impact, on the 
force actually in commission, and this should be always 
sufficiently powerful to check any sudden offensive move- 
ment. Recognising that Malta and Gibraltar are unequal 
to a much greater demand upon their resources, we need 
not be debarred from maintaining a larger squadron in 
the Mediterranean for this reason. As a matter of time, 
it took as long to send ships by turn from off Brest to 
Plymouth in the old days when they required a refit or 
stores, as it would now take a steamer to reach England 
from Gibraltar. A modern ironclad could return home, 
dock, and be out again in ten days ; and, if necessary, this 
course must be pursued. Our stations and their limits 
are now based on a past period and condition of ship 
propulsion. It was not uncommon for a ship to take a 
month in reaching England from Gibraltar. Hence the 
necessity for such a station as the Mediterranean to be 
provided for, as we now consider North America or the 
Cape. Certainly more commodious bases even now in 
that sea would be very advantageous, but they are not 
absolutely indispensable. But we have the means of 
considerably augmenting our naval force on the other side 
of the Straits, independent of such considerations, and it 
should be done without delay, for our present position is 
one which at any moment might become humiliating in 
the extreme. 


SHIPYARD APPRENTICES. 


Ir is a significant sign of the times that there should 
exist a Foremen Shipbuilders’ Mutual Association, such 
as recently met at Glasgow to hear a suggestive paper 
from one of its members. Combination and organisation 
for “class” and “mass” protection seem now to be 
necessary adjuncts to existence, but they do not appear 
to render life any the more peaceful. What with the 
Boilermakers’ Society, the Employers’ Association, and 
the Foremen’s Mutual Association, the business of ship- 
building should be well discussed, and the interests of all 
concerned carefully watched and guarded. Everybody 
seems to be taking care of himself except the humble 
apprentice; while he who will have the building of the 
ships of the future is made the bone of contention 
between conflicting interests, and is generally bitten by 
them all. The shipyard apprentice has, however, at last 
found a friend to say a word on his behalf, and a summary 
of what was said will be found in Tue ENGINeER of the 
3rd inst. 

Mr. John F. Paton, head foreman of Messrs. W. 
Denny and Bros.’ shipyard at Dumbarton, has wisely 
and profitably addressed his brother foremen of the Clyde 
Mutual Association on the training of shipyard appren- 
tices, and in the course of his address has made sugges- 
tions which doubtless have caused Mr. Knight and his 
friends of the Boilermakers’ Society to lift their thought- 
ful brows in amazement. For it would seem that these 
worthy people have been accustomed, especially of late, 
to view the shipyard apprentice only in the light of a 
competitor — present or prospective —in the labour 
market, and therefore as a potent factor in the settle- 
ment of piece-work prices. Not being a master, and 
being equally innocent of being a New Unionist ; being, 
in fact, only a harassed foreman who has to get good 
work done with the materials—animate and inanimate— 
which enter his employer’s gates, Mr. Paton has a very 
different interest in the apprentice question. He wants 
good workmen ; men that he can trust to do any job that 
comes along, with sufficient confidence in them to be 
able himself to sleep at night and occasionally to feel 
cheerful by day. Like many other thoughtful observers 
of what is now going on, he finds that every year such 
men are becoming scarcer, and consequently the fore- 
man’s daily life is getting more anxious and wearisome. 
He raises his voice, then, in the interests of his colleagues 
and himself—but more than all for the sake of the future 
of that great industry in which he and they are engaged. 

Mr. Paton finds, by a side wind, that the Employers’ 
Association have come to terms with the Boilermakers’ 
Society upon the shipyard apprentice question as raised 
about a year ago in “the very excellent card” which 
Mr. Knight “ got out.” And having to learn the news in 
this way, it is quite evident that neither he nor his 
brother foremen were consulted by either party in an 
arrangement which so closely concerns those who have 
the management of labour, and who are responsible for 
its proper performance. Mr. Paton makes no complaint 
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on his own account, as his employers do not happen to 
belong to the association which negotiated this important 


treaty. His brother foremen were all as little considered 
in the matter as himself. Now how can these officers be 
expected to makes bricks without straw? And how aye 
bricks to be made by-and-bye when straw will be even 
scarcer than it is to-day? Mr. Paton goes to the very 
root of the question, and declares the long existin, 
apprentice system to be so faulty as to necessitate itg 
speedy abolition. In days gone by an apprentice wag 

lowed to give his attention to all the various depart. 
ments in ship construction. He was in turn a fitter, g 
caulker, andevenarivetter. He would be employed at frame 
setting, templating, chipping, and hole boring. For g 
short time he would take a turn in the mould loft, and 
perhaps finish in the drawing-oftice if found worthy of the 
opportunity. All that is now a thing of the past. A Jaq 
may commence at caulking and finish at the same, spend. 
ing four or five years in learning an art which he masters 
ina month. The rivet heater developes into a holder-on 
and in the course of evolution becomes a rivetter, and 
ends his days as such. Fitting is about the only branch 
in the outdoor work of a shipyard which cannot be 
speedily acquired, but it does not require nearly five years 
to make even a good fitter. Subdivision of labour js 
carried to such a pitch that a man will spend a lifetime 
doing the same kind of job. All this, of course, secures 
the same economy in cost of production which provides 
the world with cheap pins and needles, but it does 
not develope brains nor make resourceful, thoughtful 
workmen. Certainly it does not produce good head fore. 
men, and is very far indeed from evolving shipbuilders 
out of the raw material which enters upon an appren. 
ticeship—so-called—in a shipyard. As matters stand 
managers, naval architects, and the leaders generally in 
the shipbuilding industry are manufactured in the draw. 
ing-oflice—a good school without doubt, but one which at 
the best affords only an imperfect training. 

Mr. Paton offers an alternative for all this, and his plan 
is certainly both original and bold. It may be compared 
to screening coals and winnowing grain; for it is, in 
short, a selective process in which the good boy becomes 
a good workman and perhaps an embryo foreman, but 
Satan, in the character of a linen-draper, or a navy con. 
tractor, takes the hindmost. The apprentice is to be 
personally conducted and taught to the extent of his 
taste, capability, and receptivity, this onerous task 
being undertaken for the most part during after hours, 
by the foreman and others in authority. Then comes a 
sifting system by examination, superadded to the results 
of personal observation in regard to the young man’s 
special talents and tendencies ; the whole ending in some 
being blessed to higher things, and the rest being ‘“ passed 
along for such work as strapping, slipping, punching, 
riveting, or caulking, to do which much brain power or 
technical skill are not required.” Considering that “ all 
the youths are to be retained as learners without any 
agreement until they are twenty-one or twenty-two years 
of age,’ this is a serious scheme for the acceptance of 
those who do not ultimately succeed in entering Mr. 
Paton’s Paradise of proficiency after so many years of 
insecure probation ; and the age of twenty-two is rather 
late in life to exchange ‘‘ the hammer and two-feet rule” 
for the ‘shovel or the yard stick.” 

There are, of course, and always have been “ failures ” 
in every profession, and the “failures” are never a 
happy or prosperous class. Mr. Paton’s plan has 
evidently in view the discovery of these unhappy people 
at as early a period in their career as is possible, and for 
the rest his idea is only that of the survival of the fittest. 
As it is the “ fittest ” that he and his brother foremen are 
looking for, his scheme is so far a good one. It has, 
moreover, the advantage of making young men fit, if it is 
ever in them to be so. This is more than can be said for 
the present system ; and until someone “ goes one better” 
than Mr. Paton on this question, his plan deserves to hold 
the field. 


WATER-TIGHT DOORS IN SHIPS OF WAR. 


Mr. Wuirte’s report on the loss of the Victoria, 
published in our last impression, leaves no room for 
doubt. The conclusions at which Mr. White arrived 
have been embodied in an Admiralty ‘‘ Minute,” dated 
October 80th, which will be found on page 463. The 
fourteenth clause of that Minute runs as follows :— 
“In conclusion, their Lordships are of opinion that 
the general structural arrangements of the Victoria— 
similar in many respects to those of other ships in 
her Majesty’s Navy—with the arrangements of water- 
tight doors, armoured belt, and projecting decks, did 
not by any fault of principle contribute to the loss of 
the ship; but that, on the contrary, had the water-tight 
doors, hatches, and ports been closed, the ship would 
have been saved, notwithstanding the crushing blow 
which she received from the Camperdown.” The state- 
ment is at once satisfactory and true. The question, 
however, naturally arises, why were not the doors closed ? 
The question thus stated is particular, and deserves a 
particular answer. That has already been supplied. 
The doors were not closed because it was taken for 
granted that neither the Camperdown nor any other ship 
was going to ram the Victoria. We have here an error 
of judgment on which we have already commented in 
our last impression very fully. But the question may also 
be regarded as general, and in this form assumes great 
importance. It then takes a somewhat different shape; 
Can the doors of an ironclad be closed when in action 
without impairing her fighting powers? 

Those who are not familiar with the structure of a 
modern battleship will be disposed to say that unless the 
doors could be closed, they would be useless; that no 
doubt the designers of a ship understand this, have 
reckoned up the whole matter, and satisfied themselves 
that the doors could be used, or they would not have pro- 
vided them; and that it can only be because of some 
neglect or incompetence that those in command of a 
battleship fail to make use of them. Such a con- 
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clusion, however, is by no means true, either alto- 

ether or in part. The business of the naval archi- 
er is to provide all possible means of safety; that of 
the officers is to utilise these means as far as they can. 
But those who know what the inside of a battleship is like, 
and who understand what has to be done when she is 
firing her guns and discharging torpedoes, will, we think, 
readily admit that there are very considerable difficulties 
in the way. ‘To secure safety the ship is subdivided into 
numerous compartments. In Atlantic liners we find the 
hull regularly subdivided by a greater or smaller number 
of athwartship bulkheads. In these are the water-tight 
doors. It is understood in a general way that the ship 
may have any two of these filled and still remain afloat. 
For the smaller class of ships it is deemed sufficient 
that she should float if one compartment is filled. 
If a ship is unfortunate enough to flood a com- 
partment, and she remains afloat, the principal pur- 

se of her designer is sufficiently satisfied. The 
compartments are each so large that the ordinary 
work of the ship can be carried on even with a compart- 
ment filled. The doors are comparatively few in number, 
and in all cases there is ready access leit to the decks 
above. In a battleship the compartment system is 
carried out far more in detail. The whole vessel is, in 
fact, cellular. Not only is it necessary that the ship 
should remain above water, but that she should still be 
able to fight. It would be practically impossible to pro- 
vide every compartment with means of access to the 
upper deck, and it would be quite impossible to fight the 
ship with all the water-tight doors closed. It may be 
taken as certain that no ship can go into action with all her 
water-tight doors down, and the various hatches through 
which the water may find its way below shut. There is 
under the conditions only one method of utilising the doors, 
and that consists, as we have said, in stationing men 
ready to close them when the word is given ; that is to say, 
whea itis seen that, fight or no fight, they must be 
shut to avert foundering. The Admiraity Minute con- 
cludes with the following passage :—‘* The duty remains 
of taking every possible step to prevent the recurrence, 
under similar circumstances, of the conditions which 
after the collision resulted in the loss of the ship. Regula- 
tions will therefore be issued to the fleet which, while 
maintaining the responsibility and discretionary powers 
of commanding officers, will insure that, under special 
circumstances—and particularly when there is risk of 
collision—doors,- hatches, &c., shall be kept closed as far 
as possible, and men stationed at any that are necessarily 
left open. These regulations will also direct that, under 
certain conditions arising out of collision or under- 
water attack, the gun ports and other openings in the 
upper structure shall be closed before water can enter 
and endanger the stability of the ship.” It is to be 
regretted that regulations so sensible were not promul- 
gated long since. A danger, however, remains. We 
have said that it is impossible to provide means of 
reaching the upper deck from all the compartments in a 
fighting ship. It is quite on the cards, therefore, that men 
in a compartment might be caught like rats in a trap by 
the closing of the doors. There is nothing impossible 
about this. In the tremendous noise and turmoil of a 
sea fight, unless extraordinary care is taken to clear the 
compartments before the doors are shut, a deplorable 
loss of life might ensue ; and the man stationed to close a 
door might find himself placed in a terrible position. 
If he did not obey the order the whole ship must 
be lost, while if he did he must know that he 
was committing one or more of his comrades to a 
death too horrible to think about. A very great respon- 
sibility. is therefore placed on every captain and com- 
mander. If the Admiralty Regulation is to be observed 
with that accuracy and promptitude which can alone 
render it useful, special precautions must be taken, 
particular means must be devised by which compartments 
shall be cleared of men before the order to shut water- 
tight doors is given. We have no doubt but that this 
can be done; but special arrangements in drill will be 
needed, and it may be that mechanical warning methods 
will also be required. It is above all certain that no 
device worked from the upper deck is admissible, save in 
the case of compartments which have ladder ways to 
the deck above. If a man is stationed below at a door, 
he may be able to warn those in the compartment; but 
such a warning could not be given with any certainty 
from the deck, for very evident reasons. 

It is not, we think, certain that the principle of sub- 
division has not been carried too far. In a collision it is 
more than probable that several compartments would be 
flooded, doors or no doors. It is possible that the 
Victoria, for example, would have been better off than 
she was with fewer cells. The notion that a ship which 
has been rammed or torpedoed would still be able to 
fight seems rather far-fetched. The Victoria, it is true, 
after the collision would have remained afloat had her 
doors been shut; but her powers of manwuvring would 
have been extremely small; her big guns would have been 
practically useless ; and she would have fallen an easy prey 
to a comparatively feeble adversary. She would have 
been no worse had she been less cut up into cells. 
Minute subdivision is very costly and very heavy, and 
very inconvenient. In the light of the Victoria disaster 
it might be worth while to re-study the whole matter. If 
this be done, particular attention should be paid to the fact 
that the battleships of other nations carry rams much more 
prominent than those of our ships. These are well calcu- 
lated to drive into the very vitals of a vessel instead of 
merely penetrating the skin. The ram of the Camper- 
down broke up and disorganised much of the interior 
structure of the Victoria, but its work was mere child’s 
play to that which the rams of the French ships could 
perform, always supposing that the structure of the rams 
is powerful enough to stand the shock. The English 
rams do not project because it is intended that the whole 
structure forward above the ram may break up without 
imperilling the safety of the ship, and it is doubtful if 
the French rams are as strong as ours. At another time 





we shall have more to say on this subject, and shall place 
before our readers some diagrams which will throw per- 
haps a much-needed light on points which have never yet 
received adequate discussion. 
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THE LONDON COUNTY COUNCIL AND TRADE UNIONISM. 


Is it not about time that the metropolitan taxpayer took note 
of the policy of the London County Council? Even that mighty 
body can scarcely be impervious to the continued assaults 
of public opinion. It has long been known that the Council 
is bound body and soul by the Union leaders, but the results 
are not made sufficiently evident to the public. Here is one 
example. The London County Council is taking out the 
existing pumping engines at Deptford sewage station, and 
replacing them with compound engines and high-pressure 
boilers. Tenders have been asked for these boilers. On 
the 14th instant the Main Drainage Committee reported that 
they had considered a list of eighteen tenders for the supply 
and erection of six new Lancashire boilers and accessories at 
the Deptford pumping station. The first four tenders were 
as follows:—Messrs. Alfred Anderton and Sons, £3865; 
Messrs. R. Taylor and Sons, £4051; Messrs. Yates and Thom, 
£4130; and Messrs. Spurr, Inman and Co., £4154. The 
highest tender—that of the Bowling Iron Company—was 
£7659. Messrs. Alfred Anderton and Sons, the lowest ten- 
derers, had not filled in the schedule of wages. Messrs. 
Spurr, Inman and Co. had on previous occasions carried out 
similar work for the Council in a very satisfactory manner, 
and as their tender was but slightly in excess of the two 
preceding it, it was recommended that their tender be accepted. 
Lieut.-Colonel Ford moved, as an amendment, that the 
tender of Messrs. R. Taylor and Sons be accepted. Mr. 
Beresford Hope thought they would lay themselves open to a 
charge of jobbery if they did not accept the lowest tender. 
Mr. McDougall, chairman of the committee, admitted that, 
all things being equal, the lowest tender should be taken, 
but in this case there were special circumstances. Messrs. 
Spurr and Inman had recently done very good work for 
them. He had no doubt that Messrs. Yates and Thom 
would give them good work, but the difference in the tenders 
was only £23 10s., and Messrs. Spurr and Inman paid better 
wages. That was an important consideration, and justified 
their taking that firm’s tender. The wages put in the 
schedule by three of the firms were :—Messrs. Taylor, 64d. 
per hour; Messrs. Yates and Thom, 7}d.; and Messrs. Spurr 
and Inman, 8d. and 94d. On a division the amendment was 
carried by 40 to 38. Alderman Hoare moved a further 
amendment to refer the report back to the committee, so 
that further information might be given as to the wages paid 
by the several firms. Mr. Crooks seconded. He said the 
Council had laid down the principle that they would only 
employ contractors who paid their men trade union wages, 
and the amendment just carried was a direct departure from 
that. After discussion, Alderman Hoare’s amendment was 
adopted. Now it so happens that Messrs. Anderton and 
Sons do pay union wages, although they omitted to state 
the fact at first. There is also the fact that their tender was 
£300 under that of other firms, but it was rejected without 
question, simply because of the wages question. Under the 
circumstances we wish to know how the London Council 
propose to justify themselves for throwing away £300 of the 
ratepayers’ money. Of course, so long as the ratepayers are 
content to spend their money at the dictation of the unions, 
the County Council can scarcely be blamed. There is, how- 
ever, a sentiment that it is scarcely honourable to take 
advantage of a man’s folly, and we think the sentiment is 
justifiable even when the foolish man is a ratepayer. 








PARLIAMENTARY NOTES. 


RUSSIAN WARSHIPS, 

Tue Secretary to the Admiralty was asked on Friday 
by Sir E. Ashmead-Bartlett whether it was the fact that 
the Russian Government would very shortly have six 
first-class battleships in the Black Sea, besides gunboats 
and torpedo vessels, and that there was no ship in the 
British Navy capable of overtaking and capturing the 
Rurik, the new Russian cruiser. Sir U. Kay-Shuttle- 
worth said it was well known that when the Russians 
have completed the vessels now building in the Black 
Sea, they would have five first-class battleships, and one 
second-class, besides the smaller vessels. Also, that we 
have no cruiser equal in size and speed to the Rurik, but 
the Admiralty were about to build a ship of greater speed 
and heavier armament, and when it was finished it would 
be called the Powerful. We illustrated the Rurik 
on the 2nd December, 1892. 


DISCHARGES AT WOOLWICH. 


The War-office has been taken to task in respect of 
recent discharges—of men, not guns—at Woolwich. 
Why not work short time and keep the men employed ? 
Because, said Mr. Woodall, the men discharged were not 
fitted for any work but that which they had completed. 
Nevertheless, Mr. Woodall promises his Trades Union 
hecklers to be careful in future, and work short time 
wherever possible. Sixty men have been discharged, 
twenty more were under notice, and more would pro- 
bably have to go. About one-third of the discharged 
have found employment elsewhere, and twenty-five got 
gratuities or pensions. 





HOURS OF WORK IN NAVAL ESTABLISHMENTS, 


A question was put on Wednesday, to the Civil Lord 
of the Admiralty, whether the Admiralty had arrived at 
a decision on the request of the men for a working week 
of forty-eight hours. Mr. Robertson replied that it was 
not proposed at present to alter existing arrangements. 
Under a little pressure from Mr. Kearley, he stated 
further that only a limited number of men were working 
overtime at Devonport and Keyham, but only in cases 
where such a course was unavoidable, either by reason 
of the limited amount of machinery, or in repairing 
machinery and rolling stock used during working hours. 


EMPLOYERS’ LIABILITY BILL, 


The division on Mr. McLaren’s proposed clause was 
taken on Friday night. The clause was rejected by a 
majority of eighteen, as appears by the division list, and 





not nineteen as the daily papers had it. If the division 
had been taken on Thursday night the result would have 
been largely the other way, but thanks to Mr. Labouchere 
and Matebele, and to much talking on the Government 
side, the debate drifted on, and meanwhile the Irish con- 
tingent came over in force to the help of their friends, 
The clause ran as follows :— 

Subject to the following conditions:—If an employer has hereto 
fore made with his workmen, or any of them, a contract whereby 
the workmen have, for valuable consideration, deprived themselves 
of any rights under the ‘‘ Employers’ Liability Act, 1880,” section 
two of this Act shall not apply, and that employer or his successors 
in business may make contracts with the workmen at any time 
hereafter employed by or working for him or them, whereby such 
workmen may relinquish any right to compensation under this Act. 
But such contract shall only be valid—(1) If it provide that the 
employer shall make, so long as the workman continues in his 
employment, contribution towards such insurance fund, to which 
the workman may also contribute, as will provide compensation to 
such workman, or, in case of death, to his representatives, for 
every accident occuring in the course of his employment, and if - 
such contribution is regularly paid. (2) If a vote by secret ballot 
of the workmen, parties to such contract, be taken, and two-thirds 
of those voting are in favour of such contract, such vote by ballot 
shal] be taken under the directions and supervision of an inspector, 
to be appointed by the Board of Trade, ws shall give their certi- 
ficate as to the result of such ballot, which certificate shall be 
binding on all parties. At the request of any number of workmen 
that may be deemed adequate, the Board of Trade may order a 
ballot to be taken at intervals of not less than three years. 

A fair number of Government followers supported the 
member for Crewe in his proposals. Of course he had 
the strong backing of the London and North-Western 
men, but Mr. Asquith pooh-poohed this fact, and said 
that the men—who presumably know better what they 
want than the Home Secretary does—did not understand 
what they were voting for when they attended the ballot; 
a proposition not very complimentary to the intelligence 
of the men, or indeed to that of the public generally, 
when we recollect how it was dinned into our ears a few 
weeks ago by the Home Secretary and his colleagues, 
that they had been returned with the “mandate of the 
people” to pass a Bill the latter had never seen, and 
the provisiors of which they could not be said to under- 
stand, because they had never been stated! We wonder 
how many of the Irish members, by whose vote the 
amendment was rejected, care a rush for the Em- 
ployers’ Liability Bill. This point will, no doubt, 
be raised in the Lords. The Trades Union leaders 
put the screw.on the Government, and they in turn whip 
up their Irishmen. It is an open secret that six 
members who were pledged to vote for the amendment 
were induced by the Government whips to leave the 
House without voting, and ten others who had declared 
themselves in favour actually voted against under like 
pressure. No wonder the Government and its supporters 
feel sad, as we hear is the case. 


DOCK AT GIBRALTAR. 


On Tuesday Mr. Robertson stated that the extension 
of the Mole at Gibraltar, which was considered of more 
immediate importance than the proposed dock, had been 
decided upon, and was being carried out. While recog- 
nising that a dock was desirable, he was only able to say 
that the matter was being considered in relation to the 
general provision of docks at home as well as abroad in 
connection with next year’s estimates. No decision had 
been arrived at as to the site where the dock might be 
constructed. 


FOG SIGNALS ON THE IRISH COAST, 


On Wednesday Mr. Mundella announced that the Com- 
missioners of Irish Lights were engaged in experiments 
with the view to the improvement of the fog sirens in the 
Irish lighthouse service, including that at Mew Island. 


MR. WHITE AND H.M.S VICTORIA. 


The Secretary to the Admiralty informed Admiral 
Field that the present Director of Naval Construction, 
Mr. White, was not in any way connected with, or 
responsible for, the design of the Victoria. When the 
design was prepared Mr. White was not in the service of 
the Admiralty. The responsible designer was Sir Natha- 
niel Barnaby. The fact that Mr. White became the 
responsible builder of the ship in a private yard did not 
involve any approval of the design. The position for- 
merly held by Mr. White as one of the principal assistants 
in the office of the Director of Naval Construction did 
not carry with it any personal responsibility for, or 
approval of, the designs of battleships authorised by the 
Admiralty during his period of service in that capacity. 


FRENCH FLEET IN THE MEDITERRANEAN, 


The attention of the Admiralty was called by Sir E. 
Ashmead-Bartlett to the statement given by the Times 
of the present strength of the French fleet, with a request 
for information as to its accuracy. Sir U. Kay-Shuttle- 
worth firmly declined to answer the question, protesting 
that it was inconvenient and undesirable that statements 
should be drawn from the Government in Parliament by 
questions of this nature as to the precise naval strength 
of any foreign Power. Such statements, he said, would 
not be calculated to improve the relations between this 
country and other countries with which we are at peace. 
He should decline to answer further questions of the kind 
which were ‘calculated to embarrass the Administration.” 
Sir E. Ashmead-Bartlett then asked whether they were to 
understand that in the opinion of the Government it was 
dangerous to peace to communicate publicly to the public 
of this country facts regarding the naval strength of a 
foreign Power, which were perfectly known to every 
Government in the world. The Secretary to the 
Admiralty’s answer was that his questioner must not 
understand from the auswer which had been given any- 
thing except what that answer contained. 








Bortne operations are to be shortly begun at Sukkur. 
Part of the engines and plant used at the abandoned oil wells at 
Khattan will be used for the well sinking in Sukkur, where it bas 
been reported that petroleum exists in large quantities, 
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THE CONFECTIONERY AND BAKERY 
EXHIBITION. 


THE full title of the exhibition which was held in the Agri- 
cultural Hall, Islington, from the 4th to the 11th inst., was 
the ‘ Confectioners’, Grocers’, Pastrycooks’, Biscuit Manu- 
facturers’, and Kindred Traders’ International Exhibition and 
Market.” Probably, after the manner of the last of the 
exhibitions at Kensington, this long title will be cut down to 
the “ Bakeries,”’ for the success of this exhibition has been 
quite sufficient to warrant its originators and managers, 
Messrs. W. S. Aylwin and W’. Murdoch Wiley, repeating the 
exhibition ona larger scale. With most of thé products of 
the trades represented we are not concerned, but we are 
interested in much of the machinery and apparatus exhi- 
bited, including dough-mixing machinery, cutting, stamping, 
and shaping machines, and ovens of various kinds. Amongst 
the machines to which attention is quickly attracted are 
those exhibited by Messrs. Werner, Pfleiderer, and Perkins, | 
including dough-mixing and kneading machines, which vary 
in size from machines for hand power to machines taking 
8-horse power, and capable of turning out 25 tons of dough 
per day ; machines for cutting up dough into any number of 
pieces of the same size, and bakers’ and confectioners’ ovens, 
the latter being on the Perkins well-known system of con- 
struction, and heating with high-pressure steam and water 
pipes. The machines are so well known under Mr. 
Pfieiderer’s name, that we need not illustrate them, but | 
may mention that some improvements have been made in | 
the larger sizes. | 

A machine for cutting up a mass of dough is illustrated by | 
the accompanying engraving. The dough is placed on the 
small table shown. 

The central circular part of the table which is shown | 
divided into segments descends several inches, leaving a flat 
circular chamber of two or three inches in depth. Into this | 
the weighed lump of dough is placed, and the hinged cover | 
brought down and fixed by a catch. The segmental bottom | 
of the chamber is then raised by one of the levers shown, and 
the dough becomes a cake filling the chamber. The second | 
lever is then used, and it raises a series of cutter knives | 
which fill the slots between the segments forming the bottcm , 
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WERNER, PFLEIDERER, AND PERKIN’S DOUGH DIVIDER | 
of the chamber. This set of knives rises to the top cover and | 
then retires. The cake of dough is thus cut up into a} 
number of pieces, not all of the same shape, but all of the | 
same weight. The bottom of the chamber is then raised to 
the position shown. | 

Of the ovens referred to, Messrs. Werner, Pfleiderer, and | 
Perkins exhibited several in operation, baking confectionery | 
and bread, the results being obtained with a very small con- | 
sumption of fuel. It is noteworthy that the fireplace or | 
furnace of these ovens is so small that even the most careless | 
attendant could not possibly burn a very large quantity of | 
fuel. The ovens used on the Perkins system at Aldershot | 
showed, a dozen years ago, that 36,440]b. of bread could be | 
baked in them at a cost for fuel of nine shillings, and further | 
tests by officers of the army with the Perkins field oven | 
showed that 4488 lb. of bread in rations of 1°5lb. each were | 
baked with 560 1b. of coke, at a cost of 4s. 6d. This is of 
course, it will be seen, at a higher rate than the cost in the | 
fixed bakeries at Aldershot, but even this shows how great is 
the economy by this system of baking. 

Messrs. J. Baker and Sons, London, were large exhibitors of 
machines and apparatus used by bakers and confectioners, in- 
cluding a new vertical dough-mixing machine, in which the | 
dough is mixed in removable tubs by mixing arms on vertical | 
spindles, which descend into the tub when placed under them; 
they were also exhibitors of fruit cleaning machines, dough 
dividers, and a baker’s oven. A Canadian oven-building 
firm, namely, the Hubbard Portable Oven Manufacturing 
Company, exhibited the Hubbard oven. This is a large 
structure, but is made so that the baker can take his 
oven away with him on changing premises, and is not in 
any way a fixture. It is so arranged that there is, it is 
claimed, a current of fresh heated air constantly passing 
through the oven, and that greater purity is thus obtained, 
and that in spite of this the things baked are not dried. The 
exterior of this structure is fantastically ornate, and the oven 
is fitted with a large glass door, through which the condition 
of the contents may be seen. It is stated that any attendant 
can manage the oven, but, with every wish to encourage our 
Canadian friends, we cannot help noticing that there is an 
absence of that simplicity which characterised some of the 
other ovens exhibited. 





Mr. W. Brierley exhibited a number of machines and 
apparatus, as used by confectioners for making various kinds 
of sugar and other sweetmeats, for sugar-boiling, moulding, 
and for fruit-cutting. 

Mr. C. Merrit, London, exhibited Kiipper’s dough-making 
and dividing machines, as made and used in Germany under 
Mohr’s patent. 

The novelty of the exhibition in dough-making machines 
is that exhibited by the Adair Syndicate, as made under 
Adair’s patent. In this machine all mechanical mixing arms 
are dispensed with. As shown in the engraving herewith, 
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| been previously run into the machine, the door is closed and 
| the receiver set in motion at a speed of about thirty rovoly. 
| tions per minute. In discharging, the receiver is stopped 
| with the door at the bottom, which being opened, the dough 
| falls into the troughs placed to receive it. The receiver wil] 
| hold two sacks of flour. 

A sponge blender is a separate part of the machine, ang 
consists of a gun-metal frame, nickel-plated, having fing 
piano wire stretched across the opening, and a series of smal] 
blades dispersed along the end. This blender is passed 
through the door in the circumference of the receiver, ang 





AOAIR’S DOUGH MX. « 


the ‘machine consists simply of a drum-shaped cast iron 
receiver fixed on a horizontal shaft, which is rotated slowly in 


bearings on a vertical frame. On the opposite end of the shaft | 


is a fly-wheel, which also acts as a driving pulley. The 
shaft does not pass through the receiver, but is fixed ina 


large boss in the back of it; the shaft is hollow, and by | 
means of a stuffing-box in the pulley end, water or steam can | 


be passed into the receiver as required. The interior of the 
receiver is simply an empty drum, with the exception of 
eight small rods or wires, which are stretched across from 
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dropped into twofslots, one on either side of the door, and is 
| retained in its place by the door being closed on it. It stands 
in the receiver about 2ft., so that as the receiver revolves the 
sponge is divided first by the small blades, and afterwards 
passed through the wires until it becomes a creamy solution. 
It will be noted that this is, in fact, a sponge blender, and 
not a sponge breaker, which to all practical bakers is an 
important distinction. The operation of blending the sponge 
occupies about two minutes. 
Mr. Adair is also the inventor of the baker’s oven illus- 
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ADAIR'S BAKERS’ 


sile to side and held by the thumb-screws seen on the front 
side of the engraving. The slow rotation of the drum mixes 
and kneads the dough, which, as it forms intoa mass, is 
continually cut up by its own weight as it falls on the eight 
wires, and complete incorporation of the materials and the 
formation of dough is, it is stated, effected in from one and 
a-half to two minutes. There are two doors in the receiver, 
one in the circumference for charging and discharging, and 
one in the front for cleaning purposes, &c. When charging, 
the receiver is turned round by means of a worm-geared 
wheel fixed in the centre of the shaft until the door is at the 
top and immediately under the shoot, from which the flour is 
let into the receiver. The proper amount of water having 
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OVEN 


trated by the accompanying engravings. This oven is & 
chamber built in brickwork, heated by flues underneath and 
at the back and front, and also by two tiers of iron pipe 
flues passing through the oven. The flame and heated air 
from the furnace circulate through the flues D underneath the 
oven, which, being built in brickwork, serve to equalise the 
heat, absorbing heat when the fire is very good, and giving it 
out again as the fire becomes low. This equalising effect is 
also aided by means of suitably arranged dampers, by which 
the direction of the hot air through the flues may be reversed 
or checked at any point. After circulating through the heat- 
storing chambers, the hot air rises into brick flues K running 
across the back end of the oven. These are connected with 
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iers of pipe flues in such a manner that the hot air 
Ae calles dau the bottom tier of pipes R, passing to 
the front of oven through six, and returning again to the 
pack of the oven through the other six—there being twelve 
ipe flues in each tier, opening into a hollow box girder running 
es the front of oven, corresponding with the brick flues 
across the back. The hot air then ascends to the upper tier 
of pipes, and goes through the same course, thence to the 
chimney. By a suitable and simple arrangement of dampers 





the distribution of heat is under perfect control. For | 


instance, the direction of the current through the pipe flues 


may ! 
ee de: or either or both tiers may be shut quite off, in 
this case allowing the heated air to pass directly from the 
underneath flues to the chimney. The expansion of the pipe 
flues is provided for in a sufficient manner, at the same 
time insuring an absolutely sealed joint, so that at no part of 


be reversed, causing the hot air to pass first through the | 


side of the oven, and return on the | ; > , - . 
on the cooler side ss . urn on t | improper advice or erroneous information obtained from a trusted 


their course can the heated air from the furnace enter the | 


oven chamber, or the steam from the bread escape into the 
flues. There are no floors dividing the oven into absolute 
decks. The whole of the interior of the oven is perfectly free 
for the circulation of heated air from one part to another, 
there being considerable space between the pipe flues in each 
tier. The oven has one furnace, which is fitted with wheels 
and placed upon a track, so that it can be drawn out away 
from the oven for repairs; the oven still being available for 
baking, having a large 
amount of stored-up heat 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the op of our 
corr . 








ATLANTIC STEAMSHIPS. 


Sin,—I read Mr, Inglis’s presidential address published in your 
last issue, and venture to offer some remarks thereon. He said 
that ‘‘ the commercial result of fast travelling by sea is such as to 
lead us seriously to consider whether there is really wisdom in pro- 
viding the costly means of so much expedition ;’ and farther on 
expresses the hope, ‘‘ that the unfavourable results of the working 
of so many magnificent steamers is not in any measure due to 


naval architect.” He is good enough to add, however, ‘If the 
obstacles to commercial success can be got over, the requisite skill 
for the production of still faster vessels will not be wanting.” 
Assuming that the vessels are being run at a maximum economic 
etliciency by the owners, the inference then must be that the 
absence of commercial success results either from the advice of the 
naval architects employed by the company being erroneous, or that 


| their advice has been superseded. That the naval architects are 


blamable appears from the following statement, which says—in 
reference to a paper read before the Maritime Congress—that it 
may be advantageous to both shipowners and shipbuilders to con- 
sult each other, provided ‘‘ that it is always possible to find a naval 
architect who} has been chastened into stern resistance of tempta- 
tion to build steamers with the showy attributes of great size or 
great speed, when the interests of his emp'oyer would be better 





in the underneath flues. 
There are six trays S in the 
oven, the two bottom ones 
being run in on rails sup- 
rted immediately over the 
wer of the oven, and 
underneath the lower tier 
of pipe flues. The two 
middle trays are run in on 
rails supported immediately 
over tb bottom tier of 
pipes and underneath the 
upper tier. The two top 
trays are run in on rails 
supported immediately over 
the upper tier of pipes and 
underneath the oven roof. 
The size of trays is 10ft. 
by 4ft. The trays, which 
are now generally used in 
all the modern ovens, 
abolish the use of the 
peel, and dispense with the 
skilled services of the 
runner — setter— and 
drawer. A boy can push 
them into the oven loaded, 
and draw them out again. 
The six trays when full 
will hold about 1000 half- 
quartern loaves. These 
trays are constructed of 
strong wire lattice, over 
which is placed light as- 
bestos cloth, It is stated 
that asbestos is peculiarly 
jitted as a bed for baking upon, as it conducts the heat 
slowly, after the manner of a tile, and, being porous, the 
steam can escape through it; consequently the hard flinty- 
crusted loaf that is formed by baking upon iron is avoided. 

A steam-heated oven was exhibited by Messrs. Collins and 
Co., Bristol, the oven exhibited being capable of baking 
100 sacks of flour in loaves, on a consumption of one ton of 
coke, the working being assumed continuous, and the 
quantity of water used in making the dough about 15 gallons 
per sack of flour. It will be seen that if this be so, about 
60 per cent. of the fuel consumed would be required to 
evaporate the water from the dough, leaving, say, 13 per 
cent. of moisture in the bread. 

The difference between the consumption of fuel by the 
steam ovens and by the old fashioned oven is very great, as 
may be gathered from the figures we have given relating to 
the Perkins ovens of Messrs. Werner, Pfleiderer, and 
Perkins. In the one case 36,440 1b. of bread were baked in 
the fixed ovens by coke costing 9s. Assuming this coke to 
cost 12s. per ton, then the baking was done by, say, 
15 cwt., or, say, 1700 Ib., or equal to about 21-4 1b. of bread 
per pound of coke, and in the field ovens about 8 lb. of bread 
per pound of coke. These quantities seem very remarkable, 
and it can only be hoped that the sizes of the furnaces and 
furnace doors in ovens other than the steam ovens afford no 
clue to the consumption of fuel. It seems remarkable that 
the makers of kitchen ranges, large or small, achieve such 
very poor results as compared with what we have mentioned. 
Even if we assume that the 21:41b. of bread per pound of 
coke is based on too high an assumed price for coke, and if 
we compare only by the field oven above mentioned, it will 
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be seen that the average kitchen range oven is from about | 


500 to 800 per cent. less efficient. It is perhaps the least 
efficient structure turned out of an ironworks. 

Messrs. Baird, Thompson, and Co. exhibited cooling and 
Ventilating apparatus, including exhaust roof ventilators and 
air propellers as required for ventilating bakeries; and they 
also showed the “ Baird-Thompson” apparatus for cooling 
and drying by compressed air. The apparatus consists of an 
alr compressor for low pressures of from 4]b. to 8lb. This 
compressed air is used to induce large volume currents of air 
for cooling, and using, it is said, only from 2 to 5 per cent. of 
compressed air, From the compressing cylinder the air is 
conveyed by means of pipes into a closed chamber, from 
whence it emerges again through pipes into the blast appa- 
ratus, the object of passing it through the chamber being to 
regulate the pressure and secure a continuous uniform blast. 
From this chamber the compressed air is led through pipes 
Into an induction nozzle, which is placed in the centre of a 
cylinder or tube open at both ends. 








Iv accordance with the requirements of the Railway 
and Canal Traffic Act of 1888, the Trustees of the Ouse Naviga- 
tion have submitted to the Board of ‘rade a proposed revised 
classification of merchandise traffic, and schedule of maximum 

lls, dues, and charges. In both the classification and schedule 
are stated the nature and amounts of all terminal charges proposed 
to be charged in respect of each class of traffic. A period of eight 
Weeks, dating from the 4th instant, is allowed to those who may 

desirous of lodging objections against the scheme put forward 
by the Navigation authorities, 
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ADAIR’S BAKERS’ OVEN 
served otherwise.” ‘This indicates that the limit of dimension is 
reached commercially, even if it be not already passed, and had 
not the naval architect appeared, a smaller class of vessel more 
economic would obtain. 

Whilst his sweeping charge doubtless applies to those with whom 
he may have come in contact, it is not generally true. Unfortu- 
nately for this country we have been led to the belief that the 
necessary scientific skill to produce complex structures exists only 
in a few select craniums operating in a special locality. This has 
led to consequences to be deplored. Had the owners of Trans- 
atlantic liners adopted a more comprehensive policy, this cry of 
commercial failure would, I am satisfied, never have arisen. They 
and the country are paying the penalty of exclusiveness and 
prejudice. ‘The history of the Atlantic trade, as evidenced by the 
Clyde productions, has been one continued adherence to ancient 
usage. ‘The dimensions of the vessels of to-day result merely from 
the fact that, in order to obtain speed, it had appeared to be 
cheaper to enlarge the hulls instead of increasing the efficiency of 
the machines that propel them. Forgetting there was a time 
when this was fallacious, the naval architects still fail to recognise 
that the structures they have in latter years been building have 
not attained that efficiency which their dimensions warrant. This 
can be shown over and over again by comparing vessels in the 
war service with those of the merchant marine, where, on similar 
displacements, powers, and speeds, marked, nay, startling differ- 
ences of dimension obtain, telling greatly against the merchant 
marine. 

Professor Elgar has shown that on weight grounds there is an 
economic limit to the increase of dimension, and Mr. Inglis 
evidently claims that it has been reached on economic commercial 
grounds. It has not, however, been yet realised that the present 
dimensions of the Atlantic liners is uncalled for on speed grounds 
—the primary raison d’étre of their enlargement. 

Any progress in the future must be in the direction of increase 
of revolution with high-class machinery and increased boiler 
pressures, with a considerable decrease of dimension —that is, 
if we are not disposed to retire from the contest. Speed has now 
from necessity become the most vital factor in a ship, and our 
duty is clear. If the companies have courage and confidence in 
the ability of shipbuilders, nothing need be feared. The policy of 


| one of the great Transatlantic companies is urged as one of 





| safety, but this surely does not imply that high-speed mackinery 


is incompatible with that quality. However, they are paying dearly 
for it; 6s. 9d. per cent. is a poor return for their investment. The 
risk in crossing the Atlantic is probably shared equally by all 
vessels, and I presume the Campania is not exempt from the 
vicissitudes necessarily surrounding life. Her stability is probably 
no greater than the Paris, her depth and immersion are the same, 
and speed practically equal. The increase of dimension involves 
an increase of weight over the Paris of 3700 tons, relying 
for compensation only on the possibility of increase of 200 passen- 
gers. This may be progress, but I doubt it. 

Mr. Inglis points out rightly that ‘‘ the work of a ship is not a 
storage, but the transport of merchandise or passengers,” and 
objects to the “lightening of the structure.” The greatest 
culprits in this respect are undoubtedly those who inhale the refresh- 
ing breezes of the Clyde. The tendency in some of these liners has 
been lately to reduce and to distribute scantling unwisely, and to 
introduce novel internal construction which cannot be defended. 
In a recent design, carrying the weight of a popular authority, the 
dimensions fixed, from which the design developed, even supposing 
the structure was strong enough, necessitated the introduction of 
1000 tons of water, or other ballast, to keep the vessel upright in 
the light condition, and when completely laden the vessel would 
have had only lft. metacentric height. The scantlings of this 
vessel, based on aship that “ eluded the vigilance of the registry 
societies” was fully 15 per cent. less than the basis vessel ; while 
the construction could not be defended on the ground of reduced 





weight, as it was as heavy as the ordinary construction. It had 
the merit, however, of being twice as ynge with a strength in 
inverse ratio, Fortunately, I was able to show its fallacy. This 
bears out Mr. Inglis’ statement. 

Yet these men are the shining lights of our day, from whom we 
must accept, without the necessary cum grano salis, the edicts 
evolved from their inner consciousness. 

Finally, if this country is still to hold the sway of the commerce 
of the sea, one thing only results ; and that, to build in the future 
smaller vessels, supplied with high-speed machinery. ‘This will be 
found within the range of our capabilities, and not only elevate 
naval architecture, but insure commercial success. 

Sunderland, November 13th. J.J, O'NEILL, 





CARNOT’S FUNCTION. 

Sir,—Mr. Bower's assumption that none of your correspondents 
know anything about thermodynamics but himself would be im- 
pertinent were it not amusing. If, instead of filling columns with 
mathematics, most of which can be found in any text-book, he 
would devote a little of his time to doing what no text-book does, 
and explain the physical and mechanical basis of this mass of 
formule, he would do good service. 

Before going further let me point out that which Mr. Bower has 
overlooked. I never said or hinted that the thermodynamic pro- 
cess which I described in my last letter was a possible process. I 
know it is not, and I also know why it is not. But curious as it 
may seem to Mr. Bower, knowing what I do of the writings of 
Clausius, Rankine, and Clerk-Maxwell, I wrote as I did and I even 
think that some good may be done by audaciously questioning the 
soundness of the proposition that the Carnot cycle gives the most 
efficient heat engine that it is possible to construct. The proof of 
that statement as given by Maxwell on page 152 of his treatise on 
heat is too long to reproduce here, but it is logically imperfect, 
and it is not capable of general application. 

According to Mr. Bower and many other people, the following 
propositions are true :— 

(1) The Carnot cycle engine is the heat engine of maximum 
efficiency. 

(2) All heat supplied to the working fluid should be supplied at 
the highest temperature of that fiuid. 

(3) Any engine in which the temperature of the fluid is raised by 
the external source of heat cannot be an engine of maximum 
efficiency. 

I now ask Mr. Bower to state the physical basis of these proposi- 
tions, and I proceed to add the following propositions :— 

(4) That engine is most efficient which converts the largest pro- 
portion of the heat which it receives into work. 

(5) When a gas expands without doing work it neither gains nor 
loses heat. 

(6) If a gas, being compressed, has work done upon it, the whole 
of that work will re-appear as heat. This is true whether the com- 
pression is adiabatic or isothermal. 

Now Mr. Bower will admit that it is possible to raise the tem- 
perature of any given weight of air by compression adiabatically, 
and that subsequently, if we allow the same air to expand down to 
the original pressure, it will give back the whole of the work 
expended in comprescing it. 

He will also admit that it is possible to heat a given quantity of 
air, and so raise its pressure, and the heat so expended will repre- 
sent work equal to T, — T,, 183°45 foot-pounds per degree per pound 
of air heated ; and he will also admit, I think, that the whole of 
that heat can subsequently be converted into work done on a 
piston by expansion of the air down to the original temperature. 
Such an engine would be perfect, because it would convert the 
whole of the heat received by the air into work. 

But such an engine would not be reversible. The whole merit 
of Carnot’s cycle turns on the fact that the process is reversible. 
The weak point about the thermodynamic theory is that only a 
reversible cycle can give maximum economy. I nowask Mr. Bower 
to supply a physical basis for this proposition. I confess that I 
have never yet been able to detect it, and I have hunted for it 
diligently. 

It is essential in the Carnot cycle that we should impart much 

more heat to the working fluid during the isothermal part of the 
stroke than we can subsequently convert into work. The surplus 
has to be rejected. Let us consider 
why this rejection is necessary, and 
for this purpose let me give a Carnot 
cycle diagram of temperatures, not 
pressures, as is usually done. 
Z Now, if we apply this to a real 
cylinder and piston, it will be seen 
that as there is no fall in pressure up 
to the end of the upper isothermal, it 
follows that more work would haveto be 
done on the air during adiabatic com- 
pression than was got out of it during 
adiabatic expansion, and the result 
would be that on the completion of 
the return or compression stroke the 
air would be hotter than T,; on the 
next out and in stroke the same 
effect would be produced, and the air would become hotter and 
hotter until the whole engine was destroyed. This can only be 
prevented by throwing away so much heat that the adiabatic ex- 
pansion and compression lines balance each other. 

We may then deduce the following important principle from 
what I have already stated that—heat must be thrown away simply 
and solely because we compress the working fluid; give up com- 
pression and the whole of the heat supplied to the working fluid 
can be converted into heat, and such an engine must be more eco- 
nomical than one constructed on Carnot’s cycle. 

I have a very great objection to either writing .or reading very 
long letters. en, therefore, I shall stop, concluding with the 
request that Mr. Bower will show me why it is impossible—if it is 
impossible—to construct a thermodynamic engine which shall take 
in air at, say, 523 deg. Fah. absolute, which air shall then be heated 
to, say, 823 deg. Fah. absolute, and convert the whole of the heat 
represented by the difference into work. Such an engine to be as 
possible, and not necessarily more possible than a Carnot cycle 
engine. What are the physical impossibilities standing in the way, if 
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any? 
it may simplify matters if I tell Mr. Bower that I have failed to 
find any reason why such an engine should not be as possible as a 
Carnot cycle engine in Rankine, Clausius, or Maxwell. Q. E. D. 
November 13th. 





Sir,—I cannot pretend to find time, even if I had the inclina- 
tion, to continue this discussion with Mr. Bower. I believe that I 
have made good every statement which I advanced. Thus, I 
pointed out that an engine working with a rectangular diagram 
has no thermodynamic efficiency. Mr. Bower now admits that the 
efficiency is where I always said it was, in the boiler. That is all 
that I contended for. I pointed out that a diagram from a steam 
engine cylinder was incomplete as the diagram of a heat engine, 
because we have to add the work done in heating the feed-water, 
converting it into steam, and expelling the steam. Mr. Bower 
now begins to understand this truth, and if any doubt remains 
in his mind he can solve it by referring to Professor Ewing’s 
admirable paper on the steam engine in the last edition 
of the “Encyclopedia Britannica.” I think there is only one 
other point demanding notice from me. I have said that in 
practical heat engines, other things being equal, the efficiency 
varies as the difference between T, the initial temperature in the 
cylinder, and ¢, the terminal temperature just before the exhaust 
port opens. Mr. Bower ridicules this, and says that Rankine 
never used the temperature just before the exhaust first opens 
for ¢. I have not said that he did, nor does it matter whether he 
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did or not. What 1 say simply means that the engine which works 
most expansively, other things being equal, will have the highest 
thermodynamic efficiency, and, under these conditions, the engine 
that works most expansively will have the greatest range of 
temperature between the initial temperature and that of the steam 
at the moment the exhaust opens. This is generally indisputable. 
Mr. Bower has evidently failed to understand me. Indeed, it is 
easy to see that he does not understand more than half of what I 
have written ; perhaps the fault has been mine. I shall not now 
trouble Mr. Bower further. “ 
November 14th. 7 We. 





A VARIATION ON EUCLID L., 47. 

Sir,—The problem on the above subject put ferwaid by your 
correspondent in this week's issue of your esteemed paper admits 
of a very easy solution. When /, },, b,, &e., ¢, ¢, ca, Xe., are all 
infinitely small, BC, AB, and AC are all equal to zero. There- 
fore the proposition of Euclid holds good, because 0° = 0? +- 0. 

Willesden, November 4th. J. H. F. 





Str,—Under the above title your cerrespondent, Henry Louis, 
sets forth a proposition which will need to be slightly modified 
ee before it is true. He 
S97 apparently proves the 
; = <2. paradox that the 
/ oS be sum of two sides 
: O33 AB+ BC of a tri- 
ay. angle A BC is equal 
pi Bn to the third side AC, 
5 while we know from 
Euclid I., 20, that 
~ 2 they are not. 
Consider the case 
Ac/ thus :— 
: As stated above, we 
know from Euclid L., 
20, that l) + c is greater than a», and ), + c, is greater than 
ey, and b, + c. is greater than c., and so on. Now, whatever 
the magnitude of ay by and cy, dy + cy is always greater than «1, ; 
and, therefore, even when «yl, and cy, become infinitely small, 
by + ¢o is always greater than «y, the relative difference being the 
same as for thetinite values of a, , and cy. 

Therefore the sum of the /’s + the sum of the c’s is always 

greater than the sum of the a’s or A C:— 
and B C = the sum of the /’s, 
and A B = the sum of the «’s, 
.. AB + B Cis greater than A C. 

On the other hand, however, by introducing a different notation, 
viz., that of vectors, one obtains more nearly the result given by 
Mr. Louis. In this case, 
supposing C B, B A, and A 
CA to be vectors, then the 
vector sum C B + B A does 
equal C A: and here it is not 
even necessary to go through 
the preliminaries given by 
Mr. Louis. 

It may be as well to ex- 
plain what is meant by the 
term ‘‘ vector.” Perhaps the 
simplest way of doing this is ~ 
to define a vector as a step B c 
from one point in space to another in a straight line, the direc- 
tion being indicated. Hence, clearly it is the same thing to step 
from C to B, and then from B to A, as to step from C to A, as 
far as progress is concerned. C A is termed the vector sum of 
C Band BA. 

Central Institute, South Kensington, 

November 8th. 





Cecit LIGHTFOOT. 


Str,—This ‘‘ variation” reminds me of something similar that 
occurred whilst attending a class on mechanics. e subject of 
instruction was the centre of gravity of triangular lamelle, and 
the case of the isosceles triangle was being treated, We were 
shown that the centre of gravity was one-third up the line bisecting 
the vertical angle. The teacher was asked if this position would 
be the same if the vertical angle was infinitely small, ‘.¢., when 
the two sides coincided in one line. He said, ‘‘I give it up. Ask 
me something else.” Obviously in the ‘‘ variation,” when the 
parallels are so small that they coincide with the hypotenuse, they 
cease to be parallels, and the reasoning does not hold good. Sim1- 
larly with the case above mentioned—a straight line is not a tri- 


angle. J.G. M. 

November 4th. 

[We have received a great many letters solving (/) in various 
ways Mr, Louis’ ingenious puzzle. Those we publish may serve as 
specimens of the correspondence. A most amusing feature is that 
most of the writers take Mr. Louis as serious and ‘‘ hasten to cor- 
rect the grave error” into which he has fallen. One writer, indeed, 
assures him in the most solemn manner that the hypotenuse of a 
triangle can never be equal to the sum of the base and perpen- 
diculars,—Ep. E.] 





THE CONSTRUCTION OF HEAVY FLY-WHEELS. 
Sir,—The bursting of a fly-wheel 20ft. diameter and 18 tons 
weight at the central station of the Atlantic-avenue street railway, 
Brooklyn, N.Y., and the consequent destruction of property, 
reported in your last issue, affords another example of the great 
risks incurred in running a heavy built-up fly-wheel—with cast 
iron arms uniting the rim segments to the nave—at high speeds. 
When running at a uniform speed the rim is in the same con- 
dition, as regards stresses, as a continuous beam loaded uniformly 
—the centrifugal forces being the load—and resting on a number 
of equidistant supports—the arms. The maximum stress on the 
rim due to bending is increased when the fiy-wheel is accelerated 
or retarded, the tangential effort of the arms introducing an 
additional bending effect. From the construction of the fly-wheel 
it is impossible to estimate to a fair degree of approximation what 

the maximum stress on the rim will be for any given speed. 
My system of constructing heavy fly-wheels is free from these 
objections, and has the additional advantage of being much 





cheaper than the usual system. The rim is made of segments 
of cast iron jointed together in the usual way. The arms or spokes 
are of steel bar lin. to 2in. diameter, and a sufficient number— 
say thirty-two to sixty-four—are used, so that no great length of 
rim is unsupported. The rim is then in the position of a beam 
loaded uniformly and resting on a number of supports very close 
together, so that the bending moment on any section of the rim is 
practically zero. The method of attaching the spokes to the nave 
is perbaps startling in its novelty. A pair of spokes is formed 
from one piece of bar, which is wrapped round the nave about 
one-third to half a turn, and its ends fastened to the rim by nuts 
or nipples ; thus a wheel with tangent spokes is built. The 
initial tension of the spokes, due to screwing up the nuts, provides 





sufficient friction between the spokes and nave to prevent relative 
motion when a driving effort is being transmitted. This effort is 
transmitted to the rim by a slight increase in the tension of the 
leading portion of a pair of spokes, and a slight diminution in the 
tension of the following portion. There is no other fastening than 
that due to friction. To facilitate the erection of the wheel spiral 
grooves are cast on the outer surface of the nave, and each pair of 
— lies in one of these grooves. The accompanying figure, 
showing spokes and hub of a bicycle wheel built on the same 
system, illustrates the method of wrapping the spokes round the 
nave, 

A fiy-wheel built as described above, even if run at a higher 
speed than it was designed for, cannot possibly tly to pieces 
without giving due warning by the gradual elongation of the 
spokes, and consequent increase of diameter of the rim. Thus, on 
account of greater safety and smaller cost, my system is to be 
preferred to the ordinary system for a ftly-wheel too large to be 
cast in one piece. ARCHD, SHARP, 

Central Lnstitution of the City and Guilds of London Institute, 

South Kensington, 8.W., October 31st. 





CYLINDER CONDENSATION, 

Sir,—Mr. Cummins, in his letter on page 424, imagines he has 
been able to point out a discrepancy between the arguments in my 
letters of May 19th and October 20th. But it is easy to show 
that Mr. Cummins is mistaken. 

In my letter of May 19th the energy in the high and inter- 
mediate ) awe cylinders was calculated from the mixture of 
steam and water said to be in the cylinders at certain points of the 
stroke. This calculation showed a gain of energy in the inter- 
mediate cylinder instead of a loss due to work done ; which gain I 
attributed to leakage. There could be no doubt rding the 
quantity of steam in the cylinders, as this is shown by the indicator 
diagrams, but the quantity of water present in the cylinders is open 
to doubt, depending upon whether the extra water found in the feed- 
ing tank was mainly due to leakage of steam through the cylinders to 
the exhaust, or to cylinder condensation. If | had omitted the water 
altogether from the calculations given, the excess in foot-pounds 
of energy in the intermediate cylinder over that in the high-pressure 
cylinder would have been 97,954, instead of only 53,492, indicating 
a far greater amount of leakage. But it wtb 5 hardly have been 
a fair statement of the case to have neglected the water in the 
cylinders altogether, for there must have been some initial lique- 
faction of the steam, and also a further liquefaction due to work 
done on the piston; so to put the case as little favourable to my 
argument as possible, | credited both cylinders with the total 
amount of water said to be in them. In my letter of the 20th 
October I simply expressed my disbelief in such large percentages 
of water being present, which is in no way contradictory to what 
I have said above. C. E. B. 

November 20th. 





BRITISH RAILWAYS, 


Sir,—I am glad to see, in your recent review of Mr. Pattinson’s 
valuable book, that you refer to the author's somewhat inaccurate 
statement respecting the Cambridge line of the Great Eastern 
Railway. Mr. Pattinson says it is ‘ very easy running.” Such is 
by no means the case. Quite recently I rode over this line on one 
of Mr. Holden’s liquid fuel engines, and my experience was that it 
is a very trying one for any locomotive. Notwithstanding that a 
portion of the train was slipped at Bishops Stortford, the ten or 
eleven coaches which we took on to Cambridge were, with the 
Elsenham bank in front of us, a very fair load indeed, considering 
the praiseworthy manner in which we mounted this steep incline. 
Again, it is uphill nearly all the way to Bishops Stortford, and from 
Cambridge to London there are fully sixteen miles of up grades 
with scarcely a break. The excellent working over this route of 
the engines I have referred to is certainly worthy of remark, as it 
might be thought by anyone unacquainted with the facts to be due 
almost entirely to the absence of the long and rather steep 
gradients which really exist. F, W. B. 

London, November 9th. 


FEEDING LOCOMOTIVES WITH HOT WATER. 


Sir,—In reply to the letter of ‘‘R. B. P.,” page 424, I beg to 
say that during the year 1833 Mr. Henry Cabry, the engine super- 
intendent of the Leicester and Swannington Railway, introduced 
an arrangement by which the furnace used for lighting up engines 
and drying sand also warmed a tank of water, so that the engines 
were supplied with hot water. A few years later. when Mr. Henry 
Cabry left the Leicester line to occupy an important position upon 
the Belgian railways, he introduced the same hot-water system on 
the Belgian State Railways. 


Leicester, November 13th. CLEMENT E. Stretton, C.E. 





‘““NUT LOCKS” FOR FISH-PLATE BOLTS. 


Sir,—We have lately had some very ingenious and clever inven- 
tions of the above description, and I see in your impression of the 
3rd inst. another. Now, I venture to say that none of these quite 
meet the purpose for which they were intended, /.¢., to keep the 
fish-plates hard and fast in their position on the rails. They do, 
undoubtedly, loek the nut on the bolt, but my experience, which 
extends over many years, confirms me in the opinion that the 
bolts themselves stretch, and the fish-plates, to some extent, work 
loose and rattle, and consequently require tightening up. If you 
can kindly tind room for this and think it worth noticing, I should 
like very much to learn the opinion of other maintenance engineers 
on this subject. Mem. Inst, C.E. 

Westminster, November 8th. 





LAUNCHES AND TRIAL TRIPS. 





On the 9th inst. Messrs. Ropner and Son launched a spar- 
decked steel screw steamer of the following dimensions :—Length 
between perpendiculars, 330ft.; breadth, 43ft.; depth moulded, 
29ft. Gin. She will be classed 100 Al at Lloyd’s, and carry over 
5000 tons deadweight on Lloyd’s freeboard; she has cellular 
bottom for water ballast, and will have all the latest appliances 
suitable for a first-class cargo steamer. She will be fitted with 
triple-expansion engines by Messrs. Blair and Co., of 1200 
indica’ horse-power, with two large steel boilers working at 
160 lb. She has n built for London owners, and as she left the 
ways was named Woolwich by Mrs. E. H. Watts, jun., of Newport, 
Mon. This is a sister ship to the steamships Dulwich and Kilburn, 
recently launched by the builders for the same owners, 

On Saturday afternoon Messrs. R. Napier and Sons launched 
from their shipyard at Govan an auxiliary screw steamer of about 
700 tons, for the London Missionary Society’s South Sea Mission. 
This handsome vessel has been specially designed by Mr. Gilbert 
S. Goodwin, Liverpool, to take up the work of visiting the various 
islands in the South Pacific, where the society have European or 
native teachers, which work has been done by the society’s sailin; 
vessels for nearly a hundred years. To attain the most economica 
results on the long voyage of 18,000 miles, she will be rigged as a 
barquentine, with about 12,500 square feet of canvas, which will 
enable her to take full advantage of favourable winds, and a Bevis 
feathering propeller has been supplied, which can easily be adapted 
when steam power is required. The principal dimensions are :— 
Length over all, 204ft.; length on water line, 150ft.; breadthextreme, 
3lft. 8in.; depth moulded, 16ft.; built of steel to the highest class 
in Lloyd’s Registry, and constructed with a cellular double bottom 
for 130 tons of water ballast. The cabins have been arranged 





with special regard to the ventilation, &c., in tropical climates, 





and have been placed on tke main deck amidships ; co 
pect ay om been provided for twelve Euro at pee 
in six state-rooms, with a dining saloon, pantry, &c. Further ft 
are the rooms for the officers and engineers with the galley 
scullery, &c., and on the twin deck forward are sixteen two-berth 
cabins, and a saloon for native teachers, while aft on the sam 
deck are the seamen and firemen’s quarters. ‘The machinery 
consists of a set of triple-expansion engines, having cylinders bin 
24in., and 39in. diameter and 27in, stroke, with a single-ended 
boiler 14ft. 3in. diameter by 10ft. 3in. long, for a working pressure 
of 175 1b, per square inch ; and all the most recent improvements 
including a complete installation of electric lighting, have been 
titted for efficiency and economy. ‘The hull has been designed 
with a graceful clipper bow and figurehcad, and the smart rig with 
three long pole masts gives her quite a yacht-like appearance ; tho 
combination of a steam and fast sailing vessel os been most 
successfully carried out, and the society are to be congratulated 
upon their latest mission ship. A very large and representative 
company of those friendly to the London Missionary Society were 
resent, including a large number of Sabbath - school children 
"he word having been passed that all was ready, Mrs. James 
Bell, wife of the Lord oot, cut the lashing that held the 
launch with a mallet and chisel, and named the vessel John 
Williams, 

On Saturday week the fine steamship Chickahominy went on her 
trial trip off the Hartlepool coast, prior to making her maiden 
voyage across the Atlantic. She is the second of a group of three 
steamers built at the Middleton Shipyard, West Hartlepool, by 
Messrs, Furness, Withy, and Co., for the Chesapeake and Ohio 
Steamship Company, and is fit not only for general cargo, but 
especially for the carriage of live cattle from the United States to 
this country. The Chickahominy is a very large steamer, and con. 
tains many specialities in her construction, which have been intro. 
duced by the builders to suit the Atlantic trade, and to facilitate 
the manipulation of cargo, Strength in the general construction 
of the structure without excessive weight of material, has been 
pointedly kept in view; the disposition of the material being 
planned as far as possible on scientific methods, and with a view 
to resist the exceptional stresses brought to bear on an Atlantic 
trader. ‘Two whole decks almost from stem to stern are given up 
to the accommodation of live cattle, and numerous improvements 
are provided for their safety and comparative comfort whilst on the 
voyage, the arrangements for ventilation and for the rapid supply 
of fresh water deserving especial mention. The vessel is provided 
with main engines and boilers from the Central Marine Engine 
Works, West Hartlepool, the cylinders being 28in., 434in., 72in, by 
48in. Steam is supplied by two large double-ended boilers working 
at 160 1b. per square inch, made on the plan adopted at the Central 
Engine Works with welded and flanged shell plates. The engines 
are of the well-known open-fronted type produced at these works, 
and on the trial trip they were handled ahead and astern with the 
greatest possible facility. Mudd’s patent evaporator and tail shaft 
preserver and other specialities are provided, so that the engine 
department is thoroughly abreast of the times in all its accessories, 
The vessel is fitted throughout with a complete arrangement of 
electric lighting, supplied by Messrs. Clarke, Chapman, and Co., of 
Gateshoad. The trial trip took place on a most unfavourable day, 
there being a heavy sea running and much wind, which prevented 
anything like a test being made of the speed of the vessel, The 
engines, however, ran in a satisfactory manner, and to the entire 
approval of those on board. The owners were represented by 
Captain Manley, the ship superintendent, and Mr. George Mac- 
farlane, of Glasgow, who has superintended the construction of the 
machinery ; the builders, by Mr. Greenhow and Mr. Mills ; and 
the engineers, by Mr. Baines and Mr. Mudd. Luncheon was pro- 
vided on board, during which expressions of satisfaction with the 
work, both in the ship and engine department, were given by the 
representatives of the owners, and the party having disembarked 
and proceeded to the tug boat by means of a small coble, the 
vessel headed her way to the North and proceeded to pass round 
the coast of Scotland to the Atlantic Ocean for ber first trip to 
the States. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE attention of the whole of the iron trade in this district is 
centred this week —_ the forthcoming conference of mineowners 
and miners, under the presidency of Lord Rosebery. Great hopes 
are expressed that some settlement of the present dispute may be 
arrived at. Trade here has suffered so much, and is stil! so suffering 
from the strike, that a prolongation of it will be nothing short of 
an absolute calamity. Pending the Conference the demand 
expressed for iron has this week been again restricted, and to-day 
in Birmingham buying was held back wherever possible, both by 
export and home consumers, There are, however, exceptions 
Some of the makers of sheets and hoops to-day reported themselves 
very busy. So pressed, indeed, are some of these firms that, for 
the first time in their history, they have had to refuse the men 
certain local holidays. Prices in the galvanised sheet iron trade 
continue a matter of great irregularity, but a few tirms state that 
they are getting very fair rates. Such makers quote £11 15s. for 
sheets, doubles, f.o.b. London, in bundles; £12 5s. for skeleton 
cases; and £13 for felt-lined cases for the Australian trade. 

Delivered Liverpool, f.o.b., the prices are £11 17s. 6d., in bundles; 

£12 2s, 6d. skeleton cases; and £12 17s. 6d. felt-lined. Thes« 

quotations are, however, it is readily admitted, above the market 

average, the nearer figure for the general trade being £11 t: 

£11 5s., in bundles, Liverpool; and £11 2s, 6d, to £11 7s. 6d., in 

bundles, London. 

Black sheets are quoted £7 for singles ; £7 2s. 6d. to £7 os. 
donbles ; and £7 15s. trebles, £6 5s. to £6 10s. is quoted for good 
merchant bars; £5 17s. 6d. te. £6 for common ; and £7 10s. to 
£8 2s, 6d. for the bars of the marked-iron houses. Welsh common 
bars and puddled bars are offered in large quantities at £5 15s. for 
the former, and £4 to £4 5s, for the latter, delivered here. 

There continues a steady tone in pig iron, and the demand for 
local makes is rather brisk. Imported pigs are slightly more 
plentiful ; though what is available for sale is readily purchased at 
about 45s. to 47s. for Derbyshires, and 46s. for Northampton and 
Lincolnshire makes, South Staffordshire best pigs range from 
62s, 6d. to 65s.; medium, 45s.; and common cinder, 36s. to 37s. tid. 
North Staffordshire iron is quoted firm, and a good business doing 
at 47s, 6d. to 52s, 6d. for foundry, and 45s, best forge. Shropshire 
all-mine hot-air was on sale at 60s, per ton. 

Local ironworkers are displaying much interest in the delibera- 
tions now again in progress in the Cleveland iron trade with regard 
to the amalgamation of the Cleveland and Midland sliding scales. 
It is pointed out that such a union is the more desirable, since 
under the new scale which has just been established in Stafford- 
shire the men are receiving a higher wage pro rata than the North 
of England men. Usually the difference between the two districts 
is only 6d. per ton in the rate of puddlers’ wages, but, owing to the 
new Staffordshire premium attached to the sliding scale being 
1s. 6d., the operatives are now receiving 9d. per ton higher wages 
than Cleveland. 

The engineering trades of Birmingham and the district continue 
tolerably well employed. A very satisfactory annual meeting has 
just been held of the Alldays and Onions Paeumatic Engiveering 
Company, when a dividend of 10 per cent. was declared. It was 
announced that the customers on their books had increased more 
than 40 per cent., and their cycle trade had been very profitable. 
They had made headway, and prospects were most encouraging. 
Engineers and others in this district are very pleased to note 
that the latest reports to band from Australia and New 
Zealand are more favourablp than preceeding ones as to the 





condition and prospects of trade in the colonies, more particularly 
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with regard to the iron, hardware, and engineering branches of 
industry. Agricultural implements have lately been in good 
ye ind, and taking into account the enormous acreage of land 
which will be put under wheat and sugar next year, the prospects 

f agricultural machinery and implement makers ought to be far 
from dispiriting. A new electric engineering works is about to be 
started in Wolverhampton. Some large orders for tubular tele- 

raph posts have lately been given out in this district, and also 

2 telegraph wire. The Lilleshall Gas Company’s new works 
have been got into complete working order during the past 
few days. ‘I'he retort-house is 81ft. by 64ft., provision being made 
for seven beds of retorts, but at present tive only have been com- 
jleted. ‘The retort beds are on one side of the house, whilst the 
bpposite side is utilised as a coal stores, the fuel being conveyed 
there by an overhead railway, The regenerative system—Klonne’s 
patent—is adopted for the retorts, ‘There are two 40-horse power 
engines with exhausters, made by Messrs. R. and J. Dempster, of 
Manchester. ‘The gasometer is telescopic, 100ft. diameter, and 
50ft. deep, and is made by Messrs. J. and W. Horton, of Smeth- 
wick. ‘The works have been planned by Mr. William North, gas 
engineer, Stourbridge, and the buildings were erected by Mr. 
Thomas Tildesley, contractor, Willenhall, 

Mr, Charles Lawton, of the Great Western Railway Engineering 
Department, Welverhampton, has been appointed by the fo a 
to take charge of its pumping and hydraulic works at Hockley, 
near Birmingham, which post became vacant recently by the death 
of the late Mr. Christie. f 

This week Messrs, C. Tylden Wright and E. Terry, two of the 
arbitrators appointed under the Mines Drainage Act of 1891, made 
a draft award for the Old Hill district of 3d. per ton for every 
ton of fireclay or limestone, and 6d, per ton for ironstone, coal, 
slack, or other mineral, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —Again, not only in the coal trade, but throughout 
all the principal coal-using branches of industry, hopes are centred 
upon some settlement of the coal dispute, by the Joint Conference 
of representativesof the Coalowners’and Miners’ Federation, which is 
meeting in London to-morrow under the presidency of Lord Rose- 
very. Although the prospects are favourable that, with the special 
conditions under which the Conference assembles, it will not break up 
without some agreement being come to, very much will depend 
upon the spirit in which the miners’ delegates are prepared to 
meet the coalowners’ representatives, and unless they move from 
the position they took up at the previous conference in London, a 
settlement is scarcely at all probable, Anticipations, however, are 
generally very sanguine, and although Lord Rosebery has no 
authority to decide between the two parties upon the points at 
issue, it is thought that any suggestions he may think it desirable 
to make will have such weight that neither side is likely to stand 
out against their acceptance. 

All through the iron market a very depressed tone continues, 
and the usual ‘Change meeting on Tuesday, although moderately 
attended, brought forward no weight of buying. With regard to 
raw material, users still purchase only the smallest possible 
quantities for hand-to-mouth requirements, and although there 
are only very limited supplies of pig iron offering in the market, 
makers are not able to more than maintain late rates. For 
district brands quotations remain at about 41s. for forge to 42s. 
and 42s. 6d, for foundry, Lincolnshire, and 50s. for foundry, 
Derbyshire, net cash, delivered Manchester. In outside brands, 
practically the only iron offering in the market is Middles- 
brough, which continues low in price, 43s, 4d., net cash, 
being the full average figure for good foundry qualities, 
delivered Manchester, but some moderate sales are reported 
at this figure. For Scotch iron there are scarcely any 
quotations at all, merchants having only very small stocks which 
they are not anxious to dispose of, and little or nothing is coming 
forward from makers. Anything like definite quotations are 
difficult to obtain ; Eglinton in some cases might be bought at 
46s, 6d., but other holders are not willing to sell at anything 
below 47s, 6d. net prompt cash, at the Lancashire ports. 

Not more than a moderate business is being put through in the 
manufactured iron trade, but, with so few makers in the market, 
no difficulty is experienced in obtaining full late rates, £5 17s. 6d., 
delivered in the Manchester district, remaining the lowest figure 
quoted for North Staffordshire bars, the smaller sizes of which are 
scarcely obtainable for early delivery, whilst £5 15s. is the average 
figure for North-country and Scotch bars delivered here, 

In the steel trade there is but a dull business doing, and 
hematite, for which there is only a very slow inquiry, remains at 
about 53s, to 53s, 6d., less 25, for good foundry qualities, 
delivered in the Manchester district. For stecl boiler plates, 
however, makers are, if anything, rather hardening up in their 
price, and orders cannot now be placed at anything under £6 10s., 
delivered here, makers having previously been open, in one or 
two cases, to come a little below this figure for forward delivery. 

Throughout the engineering trades the position shows no appre- 
ciable change from what I have reported recently. There is, 
however, a very general anticipation that some improvement 
may be looked for as soon as the coal trade dispute 1s settled, 
as it is understood that a considerable weight of work is being 
held in abeyance until operations are resumed at the pits, 
The continued more or less general interference with operations at 
engineering works, caused by the coal stoppage, has still neces- 
sarily a very serious effect upon the condition of employment in 
the above industries ; but the returns of the principal engineering 
trades’ union societies for the past month show rather an improve- 
ment as compared with those for the previous month. Notwith- 
standing, however, aslightly lessened out-of-work list, the Amalga- 
mated Society uf Engineers has still quite 10 per cent. of the local 
membership—in the Manchester district—on the books, receiving 
unemployed benefit ; and throughout the Society generally about 
% per cent. of the whole membership are still on out-of-work 
support. The above returns show a small decrease upon those of 
the previous month, particularly in this district, where one or two 
large establishments sats been taking on a considerable number 
of workmen who had previously been stopped. ‘Taking the 
position as a whole, however, throughout this district, no material 
improvement can be reported. The report of the Steam Engine 
Makers’ Society for the past month is also better than the previous 
one, the returns showing that there has been a slight diminution 
in the number of members who are out of employment, but there 
are still nearly six per cent. of the total membership in receipt of 
out-of-work support. 

At the usual meeting of the Manchester Association of Engineers, 
held on Saturday, Mr. Thomas Daniels, the President, in the 
chair, Mr. Joseph Nasmith, of Manchester, read a paper on 

Humidity and Ventilation,” in the course of which he summed up 
the best ventilating system under three heads:—First, that ventila- 
tion was most effectively performed by a system of mechanical pro- 
pulsion, combined with some means ‘of exhaustion; second, that 
warming ought to be effected, at least partially, before the diffu- 
sion of the air in the room, and should not be left to be 

rformed subsequently ; third, that humidification was best per- 
ormed by charging the incoming air with moisture, and dis- 
tributing ‘the mixture. The net effect of these conclusions, 
the writer said, was that in any scheme for humidifying it was 
as easy to provide also for heating and ventilation in com- 
bination with it as it was to provide it separately. The present 
division of the work might therefore be regarded as an anachronism, 
and the employment of steam pipes to heat the air was absolutely 
unnecessary, The object aimed at could be more easily attained 
by heating’and humidifying the air, prior to its discharge into the 
Toom ; and this course had been pursued in at least one case with 
Conspicuous success, A large card-room had been kept at a 
uniform temperature, and in a uniform condition of humidity, by 








adopting this system, although there was not a single steam pipe 
in it, He might also observe that the subject was of immense 
importance educationally, The Cotton Cloth Factory Act, which 
had been enacted chiefly on account of the crude system of venti- 
lation which prevailed, had rendered work in weaving sheds at 
once more profitable and more healthy, and he would urge the 
authorities to give the children the same benefit. 

During the past week there has been an excessive scarcity of all 
descriptions of fuel, and prices all round have advanced consider- 
ably, even the probability of some settlement being arrived at by 
the Joint Conference on Friday baving had no effect in checking 
the upward movement. Supplies from outside districts have been 
coming forward so very indifferently that the principal colliery 
firms who buy to meet requirements of their customers are quite 
a fortnight behind with their orders, whilst merchants and dealers 
have had to pay all sorts of prices at the wharves and stations to 
get hold of coal. The principal Manchester firms have further 
advanced their yee rates lx, 8d. per ton: house coals being 
quoted at 30s.; steam and forge coals, 27s, up to 28s. 6d.; and 
engine fuel, 21s. to 22s. per ton; the wharve prices being about 
ls. below these figures. Prices for coal coming in from outside 
districts to stations in the neighbourhood of Manchester have 
for anything like prompt delivery gone up considerably, slack 
not being obtainable at anything under 20s. per ton, whilst 
for screened coal 27s. 6d. up to 30s, per ton has to be paid. 
The local collieries that are at work are also asking big 
prices, averaging 19s. for slack, and 24s. up to 26s. for screened 
coal at the pit mouth. Of course, in view of some possible settle- 
ment of the dispute, consumers are buying only from hand to 
mouth, but supphes are not coming forward in sufficient quanti- 
ties to meet even this restricted demand; and, whatever the 
result of the Conference may be, there is not likely, at any rate 
for another week or so, to be any substantial relief in the market. 

Barrow. —A very quiet trade is doing in hematite pig iron, and the 
transactions noted during the week have been of little importance. 
Thirty-four furnaces are in blast, but the output is greater than 
the consumption, with the result that stocks are increasing not 
only in makers’ yards, but in warrant stores ; stocks in the latter 
have increased during the week to the extent of 2934 tons, and 
85,136 tons are now held as warrant stocks. Prices show no 
variation, 44s. 44d. being the quotation for warrant iron, sellers. 
net cash, and 44s, 3d. buyers. Makers ask 44s. 6d. to 45s. per ton 
net f.o.b, for mixed Bessemer numbers. 

The steel trade is quiet, and very few orders have been booked 
during the week, nor is there any prospect of improvement until 
the coal strike is settled. It is then believed there will be a marked 
increase in trade, evidence of which is already presenting itself. 
For a fortnight the Barrow Steel Works have been stopped ; buta 
renewal of operations will take effect next week. It is expected 
that in the course of the early part of next year the steel ship- 
building material trade will be renewed at Barrow, as means 
whereby the cost of production can be materially cheapened are at 
command, 

Shipbuilders and engineers are likely to be busier. During the 
week Mr, Cayzer, M.P. for Barrow, has placed the order for the 
building of two 4000-ton steamers with the Naval Construction and 
Armaments Company. Other orders are expected shortly. 

Shipments show an improvement on the week. The exports of 
pig iron and steel from WestCoast ports during the week amounted 
to 20,401 tons, compared with 14,463 tons in the corresponding 
week of last year, an increase of 5938 tons. The shipments for 
the year thus far amount to 649,348 tons, compared with 614,213 
tons in the corresponding period of last year, an increase of 
35,135 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal difficulty is more acute than ever. Since the failure of 
the Joint Conference in London, several advances have taken place. 
The situation is accentuated by the accession of thoroughly 
November weather—dismal, damp, foggy days, with occasional 
frosts. This has led to greater anxiety for house supplies, with a con- 
sequent stiffening of values, Coal quotations are now some 5s. or 
6s. per ton higher than they were last week. Manufacturing fuel 
is quite prohibitive in many instances, and unless the firms are able 
to obtain requirements at easier rates, they will have to set down 
their works again. Most of the coal now being brought into 
Sheffield is from Nottingham; from the Leicestershire coalfield a 
considerable weight is being sent northward to Lancashire through 
Sheffield. At Barnsley house coal is reported to be at 18s. to 23s. 
per ton delivered ; lower qualities rangiug as moderately as 14s. to 
16s. per ton, Steam coal, for the time, is wiped out, there being 
practically none. Several of the small collieries which were wont 
to send out fifty to sixty tons a day are reaping a rich harvest at 
present, their output being now doubled and trebled, and even 
quadrupled, ‘‘ Prospecting” is being engaged in diligently for new 
coalfields, and where the measures outcrop at the surface the thin 
seams are most carefully worked. 

On the 3rd inst., while going round the Cyclops Works with 
Mr. Mundella—it was the day after the Cutlers’ Feast—the right 
hon. gentleman told me that the Board of Trade were then, and 
had been for some time, in touch with both parties in this coal 
strife. It did not strike me that he was particularly hopeful at 
that stage, for the feeling was then unhappily most bitter; yet he 
gave me to understand that there would be a movement on the 
part of the Government at the first favourable opportunity. The 
Premier's proposal is no doubt the outcome of that attention which 
the Cabinet was giving to the subject. It is now definitely decided 
that the executives of the Coalowners’ and Miners’ Federations are 
to meet at the Foreign-oftice to-morrow—Friday—under the 
presidency of Lord Rosebery. The Government intervention is 
expected here to end the struggle. it being felt that the Ministry 
would not have committed themselves to this course had they not 
been sure of their ground by a preliminary understanding with the 
miners’ leaders, who are the real obstacles in the path of peaceful 
settlement. 

The reports from the iron and steel localities confirm what I said 
last week—it is only dear fuel that prevents business being fairly 
good. Production, however, is so costly that the works cannot 
manufacture at prices sufficiently low to obtain orders, The 
business is therefore taken by other districts where there is not 
the coal obstacle to contend against. The rolling mills are with 
difficulty working three days a week. ‘lhe managers would prefer 
to close them altogether, as it would have been more profitable to 
have done so from the beginning of the strike. Their experience 
is that of the manufacturers for whom they work—they find it 
impossible to increase their charges sufficiently to compensate for 
the extra cost of coal. 

In the lighter industries the pinch has not been so severely felt, 
as the Christmas and New Year requirements came in somewhat 
conveniently, the firms having provided against additional work. 
Still, it has not been possible to do so to the full extent, and the 
demands of the London merchants are considerably lighter than 
would have otherwise been the case. Inthe cutlery establishments 
which have any United States trade of any consequence, the repeal 
of the Sherman Act has encouraged the hope that the duties on 
hardware will be reduced. A modification of the cutlery tariff is 
confidently looked for. This would benefit one class of manufac- 
turers materially, viz., those who make the very highest class of 

oods, in which they have really little competition to fear. The 
a Do can beat us everywhere in low-priced goods. They have 
already taken the bulk of the American market, are ousting us 
from India, and a Sheftield merchant—who has been stationed in 
Constantinople since he was fifteen years of age—assured me, 
during a brief return visit this week, that the Teuton was taking 
our Levant trade. Miserably as our own cutlers as a rule are paid, 
the German can get his goods into a saleable condition at much less 
price thanany English manufacturer, There are houses in Sheftield 





which used to keep several hundred hands employed on the Indian 
market alone. They now do all their work with half-a-dozen, and 
in some instances they have abandoned the market. 

The foreign trade in hardware and cutlery during October 
amounted in value to £167,949, against £189,688 and £226,823 for 
the corresponding months of 1892 and 1891. In steel, unwrought, 
the value exported last month was £128,414, against £147,593 and 
£176,375 for the similar periods of the two previous years. The 
greatest decrease in each instance is shown by the United States, 
cutlery to that market having fallen from £22,781 to £15,635, and 
steel from £33,031 to £11,811. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market has this week been in a better condition 
than was expected. Indeed, it may be reported that there is 
some improvement not only in demand, but in some cases in 
prices. The tone of business is certainly less depressed than it has 
been for some weeks past, and the opinion appears to be becoming 
more widespread that the winter months will not bring any 
reductions of moment from present prices, The result of this is 
seen in the fact that consumers are not all confining their pur- 
chases to hand-to-mouth requirements, but some are buying for 
delivery over the winter months. _It is to be noticed that there 
has sprung up a demand for Cleveland warrants, and there seems 
to be more disposition to invest in them, as they cannot be a bad 
deal at the present prices, which are relatively considerably 
cheaper than those at which Scotch and hematite warrants are 
selling. Ordinarily Cleveland warrants are 4s, to 5s. per ton 
less than Scotch, and now they are 8s, cheaper. Thus there 
appears to be more likelihood of Cleveland going up than Scotch, 
and speculators therefore put their money more into the former. 
This has led to the Cleveland warrants getting back to 34s. 7d. 
cash—the price which ruled a fortnight ago, and to the more 
active business in them than in Scotch warrants. The great 
difference between the prices of pig iron in this district and in 
Scotland leads to the delivery of heavy quantities of Cleveland 
iron to Scotland, for the Scotch consumer can afford to pay the 
cost of carriage on the Cleveland iron, and still it costs him 
a couple of ‘shillings less than native brands, which have all 
been kept up in value, because the difficulties in the coal 
trade caused the damping down or blowing out of so many 
Scotch furnaces that the supply of Scotch iron was below the 
requirements. If Scotch G.M.B. iron gets to be more than about 
4s. 6d. per ton dearer than Cleveland No. 3, there is always a good 
market for the latter in Scotland. No doubt Scotch iron will ease 
off now that the furnaces that have been idle are steadily resuming 
operations. Scotch consumers have during the last few days been 
buying a good deal of Cleveland iron for delivery over the winter 
months, and it may be inferred from this that they do not look 
for its being at lower prices. That also seems to be the feeling in 
this district, more particularly as the production is being reduced, 
and thus if the demand falls off the stock will not increase much. 
Several furnaces have recently been blown out for re-lining, and 
others will shortly cease operations for the same purpose, in conse- 
quence of which the output of stone at the Cleveland mines is 
being reduced ; at some places a proportion of the men have got 
their notices, and at others fewer days per week are worked. 
Messrs. Bolckow, Vaughan and Company have blown out a furnace 
producing Cleveland iron this week, and Messrs. Bell Brothers one 
also producing Cleveland iron ; while Sir B. Samuelson and Company 
have blown in a furnace to produce Cleveland iron at the Newport 
Ironworks. 

The output of the Cleveland furnaces may also be reduced by 
the damping down of some of them, if coke continues as scarce and 
dear as it is now. Those makers who have not collieries of their 
own experience extraordinary difficulties in getting full supplies. 
The advantage of being coal as well as ironmasters is more than ever 
exemplified in such a crisis as this. The great scarcity of coke is 
one of the results of the Midland miners’ strike. Itis not that 
more coke is required, because, as a matter of fact, very little coke 
tas to be sent to the strike districts. The scarcity is due to less 
coke being manufactured. Every coalowner who can do so is 
reducing his output of coke to the smallest possible quantity, and 
probably comparatively little would be made if it were not for the 
necessity of fulfilling contracts. The reason for the reduction 
in make is that the coalowner can actually get a higher price for 
his raw coal than he can realise for his coke, though the latter has 
gone up 3s. 6d. to 4s. perton. ‘‘ Fancy” prices are now obtained 
for coal—more than double what were ruling in July before the 
Midland strike commenced—for we have best Northumberland 
steam coal at 18s, to 20s. per ton, f.o.b., against 8s. 6d. in July, 
and small steam has risen from 3s. 6d. to 7s. 6d., while best 
Durham gas coals are 12s. to 14s., against 6s. in July, and the 
demand from inland is so heavy that though the pits are working 
to their fullest capacity it cannot all be satisfied. A considerably 
better profit is thus obtained by selling the coal in its raw state 
than when converted into coke, and those who can dispense with 
the making of coke do so at present, so that for those who have to 
buy this kind of fuel there is something approaching a coke 
famine, and between lds. and 16s. per ton, delivered at the Tees- 
side furnaces, has this week been paid. No one will pay this for 
forward delivery, as the prices will fall when the Midland strike 
terminates. 

The prices of Cleveland pig iron have improved a little this 
week, in sympathy with warrants, and while there has been a con- 
siderable amount of No. 3 sold at 34s. 44d. per ton f.o.b., both for 
prompt and winter delivery, it would be difficult to get any now 
at anything below 34s. 6d. It may be deemed a satisfactory sign 
after a season of falling prices when consumers will pay as much 
for forward as for prompt deliveries. Cleveland warrants have 
advanced also. The stock of these held by Messrs. Connal and 
Co. on Wednesday evening was 89,581 tons, or 1504 tons increase 
this month. The increase is small, taking into account that the 
shipping season is over, and that exports are even below a 
November average, notwithstanding the large deliveries to Scot- 
land. From Middlesbrough this month to last night the 
shipments were 37,086 tons, as compared with 45,063 tons in 
October and 36,911 tons in November, 1892, to 15th. Forge iron 
is very strong in value, as it continues scarce, the output being 
short of the requirements, and there are practically no stocks to 
draw upon. Grey forge is 32s. 6d.; mottled, 32s. 3d.; and white, 
32s. per ton. East Coast hematite is in rather poor demand, owing 
to the cessation of the shipping demand; but there will be some 
improvement when the miners’ strike is over and the Sheffield 
steel works are once more in operation. Mixed numbers can be 
got at 43s, per ton f.0.b., or 6d. less than last month. 

Steel manufacturers are able to keep their mills in regular 
operation, but they have great difficulty in securing further orders, 
even though they accept prices which scarcely cover cost of pro- 
duction. The depression in the shipbuilding industry affects the 
demand for plates and angles, and railway enterprise being at a 
very low ebb, the sale of rails is limited. Heavy steel rails are 
about £3 12s. 6d. net at works. Steel ship-plates are at £5, less 
24 per cent.; and steel angles at £4 15s., less 24 per cent. Manu- 
facturers of finished bars are doing a little better, home consumers 
having bought rather more freely. Common bars are quoted 
£4 17s. 6d.; best bars, £5 7s. 6d.; iron ship-plates, £4 12s. 6d:; 
iron ship angles, £4 12s. 6d.; all less 24 per cent. and f.o.t. 

Shipbuilders have an exceedingly poor winter prospect, for 
though freights are better, the likelihood of their falling after 
Christmas, and of the idle tonnage being added to considerably, 
— most owners from ordering more steamers. The yard at 

Whitby is quite idle, as are also somz yards on the Tees. Messrs. 
Craig, Taylor, and Co., at Thornaby, whose yard has been idle, 
have decided to re-open it before this month is out, as they have 
secured an order for two large steamers for the Hamburg and 
South American trade. Palmers’ Shipbuilding and Iron Company, 
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Jarrow-on-Tyne, has booked an order for a large cargo steamer 
for the Hall Line, Liverpool. The committee of consultation 
appointed by the shareholders of Palmers’ yesterday presented 
a report to the shareholders, in which they advise that Sir 
Charles Mark Palmer's resignation of his seat on the 

accepted, and that he be invited to hold the position of honorary 
president of the company. They further advise that the Board 
should be strengthened by the appointment of three gentlemen 
living in Tyneside, also that the financial should be separated from 
the industrial operations of the company. They think that the 
charges for management in the past have been, on the whole, 
excessive, and that in some cases they require curtailment. The 
committee further suggest an inquiry into the value of the 
assets of the company, with a view of ascertaining whether the 
amount that stands on the books is not in excess of their value to 
the company for its purposes as a going concern. 

Within the last few days a number of officers representing 
various foreign Governments have been inspecting the iron an 
steel works, the shipbuilding yard, and the ordnance works of Sir 
W. G. Armstrong, Mitchell, and Co. The officers were from 
Austria-Hungary, Italy, Roumania, Bulgaria, Turkey, Norway, 
Switzerland, Japan, and the United States of America. 

The death took place this week of Mr. William Dinning, a well- 
known ironfounder and engineer, at Newcastle-on-Tyne. He was 
senior partner of the firm of Dinning and Cooke, Percy-street, 
Newcastle, and was about 58 years old. He served his time 
with Messrs. John Abbot and Co., Park Ironworks, Gateshead, 
and afterwards became manager of the Percy Foundry. After a 
few years he and his brother-in-law, Mr. Cooke, established the 
business in Percy-street. The death is also announced of another 
well-known ironfounder, Mr. Henry Walker, senior partner of the 
firm of Henry Walker and Son, of Westgate-road and Gallowgate, 
Newcastle. He was born in 1818 at Sheffield, where his father 
was in partnership with Mr. Henry Longden, at the Phcenix Works 
in that town. In 1830 his father removed to Newcastle, where he 
established the Percy Ironworks, and carried on the business of 
ironfounder, stove and grate manufacturer, &c. Mr. Henry 
Walker was in early manhood manager for Messrs. Longridge and 
Co., locomotive engine builders and engineers, Bedlington. 

Mr. Robert Readhead, the well-known shipbuilder, has been 
elected Mayor of South Shields. He is one of the principals of the 
firm of Readhead and Sons, shipbuilders and engineers, and the 
engineering department is under his immediate supervision. Mr, 
William Anderson, the managing-director of Head, Wrightson, 
and Co., Teesdale Iron and Engineering Works, has been re-elected 
Mayor of Thornaby. He was chairman of the Local Board of 
South Stockton on four different occasions, and when the town was 
last year incorporated as the borough of Thornaby-on-Tees, he was 
elected the first Mayor. Mr. Anderson was born in 1836, and was 
a pupil at the Elswick Works, being subsequently appointed 
assistant to Sir A. M. Rendel. He has been connected with the 
firm of Head, Wrightson, and Co. since 1870. Mr. George W. 
Bartlett, who is in the coal and coke trade, and is also connected 
with the Darlington Wagon and Engineering Works, has been 
elected Mayor of Darlington. In early life he was assistant to the 
late Mr. Thomas Macnay, who was secretary and general manager 
of the Stockton and Darlington Railway until its amalgamation in 
1871 with the North Eastern Railway. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been extremely quiet during 
the greater part of the week. A small business took place in 
S:otch warrants at 42s, 4d. to 42s. 5d. cash. Cleveland warrants 
hive been at 34s. 44d.. Cumberland hematite 44s, 44d., and 
Middlesbrough hematite 43s. 3d. cash. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 43s. Govan, No. 1, 43s. 6d.; 
No. 3, 43s. Monkland and Carnbroe, No. 1, 44s. 6d.; No. 3, 
43s. 6d. Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d. Gartsherrie and 
Summerlee, No. 1, 49s.; No. 3, 46s. Langloan, No. 1, 56s.; No. 3, 
46s. 6d. Coltness, No. 1, 55s. 6d.; No. 3,49s. Calder, No. 1, 50s.; 
No. 3, 49s. Glengarnock, No. 1, 49s.; No. 3, 45s.6d. Dalmelling- 
ton, No. 1, 46s. 6d.; No. 3, 44s. 6d. Eglinton, No. 1, 45s. 6d.; 
No. 3, 44s. 6d. Shotts, at Leith, No. 1, 51s.; No. 3, 48s. 6d. 
Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 3928 tons, compared with 5363 in the corre- 
sponding week of 1892. Of the total Holland took 410 tons, 
Germany 850, Australia 388, France 255, South America 140, 
India 100, France 255, Italy 100, Belgium 85, China and Japan 50, 
other countries 345, the coastwise shipments being 1205, against 
3450 tons in the corresponding week. 

Since last report one furnace has been taken off hematite pigs 
and an extra one placed on ordinary iron, and there are now 
thirty-three producing ordinary and special brands, nineteen 
hematite, and one basic pigs, total fifty-three, compared with the 
same number last week, and seventy-seven in the corresponding 
week of last year. 

A good deal of surprise is felt in some quarters with reference to 
the backward condition of the hematite pig iron trade. The 
assertion is made on the best authority that hematites are at 
present unremunerative to the ironmasters. Indeed, almost as 
much might be inferred from the fact that just now there are only 
nineteen furnaces making hematite, against thirty-two at this time 
last year. What may be the amount of the Scotch makers’ stocks 
of this iron there are no means of ascertaining, for even when the 
annual returns are made, hematite, ordinary, and special brands 
are mixed up in a way that makes it impossible to say how much 
there may be of each. But the indications are that an increased 
consumption of hematite will be necessary on account of the great 
amount of steel that will be required by the shipbuilders. To the 
amount of work formerly on their books a number of important 
additions have been made in the course of the last week or two. 
The progress of work in the yards is partly arrested at present by 
a strike and lock-out of joiners, but the material for the vessels 
placed will have to be supplied ere long. 

The steelmakers are said to have found it all but impossible to 
obtain the advance of 2s. 6d. per ton which they recently added 
to the price of ship-plates. It is alleged by those who ought to 
know that, with the present very high price of fuel, there is no 
margin of profit on the manufacture of steel : and yet the prospect 
is that with cheaper coals, the competition of makers on the Clyde 
and in the North of England may force back prices. 

In the finished iron trade there is less animation than of late. 
Much of the work recently turned out would, but for the coal 
strike, have been executed in England, and now it is regarded as 
a somewhat discouraging circumstance that, with this advantage 
still practically operative, business is getting easier. The makers 
have lately compared notes at repeated meetings for considering 
prices, and the general report was that business is becoming 
quieter. For this reason they refrained from intimating a formal 
advance in wages. 

There are several projects afoot which will benefit the makers of 
cast iron pipes, including the Kilmarnock contract shortly to be 
placed for seven miles of 10in., 12in., and 14in. pipes. For this 
competition is likely to be keen. Tubemakers are getting busier. 
There is a large trade in the manufacture of nails, but it is reported 
that some difficulty will be felt in keeping the recently revived 
association together, in consequence of the very low prices at 
which contracts are being taken. 

During the last ten months 49,000 tons of copper ore has been 
imported into Glasgow for the use principally of the Tharsis Com- 
pany, compared with 38,944 tons in the same period of last year. 

The import trade in nickel ore has rather fallen off, the quantity 
brought from New Caledonia to Glasgow in the past ten months 





being 24,648 tons, against 30,109 tons in the corresponding period 
of last year, 

The coal trade has been very brisk for prompt delivery for 
transit by rail to England, but the shipping department has 
suffered to some extent in consequence. The total coal shipments 
from Scottish ports in the past week have been 200,742 tons, being 
20,575 tons less than in the preceding week, but 34,220 more than 
in the corresponding week of last year. The colliers have been 
working with great steadiness. Prices are in such an uncertain 
and irregular state that they cannot be quoted with anything like 
accuracy, 

The makers of malleable iron in the West of Scotland raised 
their price on Thursday 5s. per ton for bar iron, and it is expected 
that other articles will be advanced in proportion, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steam and house coal trades remain in the same animated 
condition that they have shown for the last month or two, and if 
this can be continued until contracts have run out, some tangible 
benefit will be derived both by coalowners and colliers. The chief 
benefit now enjoyed by the former is for bunker coal, which 
commands present quotations. Many of the large collieries, as | 
stated lately, have nearly the whole of their output contracted for. 
This, I hear, will now soon be rectified. 

Since the discontinuance by the Bute Docks of publishing 
weekly returns, the monthly totals have been looked forward to 
with some degree of interest, and I am now pleased to have been 
favoured with them. The round total from all the Welsh ports of 
coal shipments for October was 1,663,303 tons, being an increase of 
nearly half a million tons over the totals of September, or, to put 
it with precision, 425,423 tons. Cardiff's total was 912,771 tons to 
foreign destinations, and 178,053 to coastwise. Newport ex- 
ported 187,216 tons to foreign, and 161,611 coastwise. Swansea 
113,625 tons foreign, and 82,156 tons coastwise. Lilanelly 14,061 
tons foreign, and 17,085 tons coastwise. The quantity of iron and 
steel sent from Wales during the past month was 6492 tons, coke 
6082 tons, and patent fuel 66,989 tons. Looking into details, I 
find that all the industries at the various ports shared more or less 
an improvement with the coal trade. 

While the coal trade in all parts of the districts continues to be 
thorcughly satisfactory, there is no closing the eyes to the fact 
that the condition of the steel trade is bad, and prospects becoming 
gloomier. 

With the solitary case of Cyfarthfa, where a good make of steel 
bar continues, there is slackness everywhere. Only one cargo of 
rails left Cardiff this week for foreign destination, and this was 
only 100 tons. In addition to a very slack demand, Welsh iron- 
masters are beginning to encounter a keen rivalry, especially from 
the West Coast. I hear that as much as 2000 to tons of steel 
are coming in weekly, and that figures are cut so fine that some 
ironmasters here will not quote. 

Against this I must select Cyfarthfa as a formidable and success- 
ful opponent. The tin-plate workers not only continue to put in 
large demands, but Cyfarthfa steel is in strong request at Wolver- 
hampton and other centres. The dispatch on Monday was fifty 
trucks, ranging from eight to ten tons each, to various destinations 
in England and Wales. 

At the Exchange, Swansea, mid-week, Glasgow pig was slightly 
better. It was observed that great quantities of pig iron are 
coming in, chiefly from Harrington and Millom. Swansea imported 
1200 tons last week. 

Bilbao ore came in this week for Blaenavon and Dowlais. Market 
quotations remain lls. Other quotations are as follows, but it will 
be seen that the variation is slight : Glasgow pig, 42s. 5d.; Middles- 
brough, 34s. 44d.; hematite, 43s. 3d.; Welsh bars, £4 15s. to 
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stocks perceptible at most of the larger establishme 
limitation of output is being contemplated. nts, and a 

In Austria-Hungary the tendency of the iron market is firm 
the whole. In the raw, and also in the finished iron departme “y 
makers are well off for orders, and prices have exhibited pea h 
firmness. Imports from Germany have rather increased upon th 
week, a fact which is naturally causing some uneasiness among the 
Austrian iron masters. The position of the French iron industry 
is reported to be quite satisfactory. In the pig iron trade a uist 
but regular demand is coming forward, and the prices quote are 
fairly good. In the steel trade, likewise, a favourable tendenc 
prevails, there being orders on hand to keep the majority of the 
works going nearly full time. In the Nord makers of bars quote 
No. 2, 135f. to 140f. ae gary 145f. to 150f. p.t.; heavy plates 
are paid with 170f. to 180f. p.t.; No. 3, for boiler-making pur. 
poses, costs 195f. to 200f. p.t.; steel plates, 195f. p.t. The French 
coal trade is a little more animated this week. In the centre for 
instance, a lively business has been done ; best coals note 23f. to 
25f.; second qualities, 18°50f. The better qualities of round coal 
suitable for house fire purposes, fetch 15f. to 18f. p.t.; coke ig 
quoted 16f. to 18f.; blast furnace coke. 14f. p.t.; briquettes, 13¢. 
to 16f. p.t. The strike of the colliers in the Pas de Calais district 
has not yet been settled, but the greater part of the men haye 
already returned to their work, and more are likely to follow 
within the course of the week. The Belgian iron market, unforty. 
nately, has again lost something of its firmness, and there are 
pera Pra that prices for bars are but with difficulty maintained, 
Basis quotation is still 110f. p.t., f.o.b. Antwerp, which is equal to 
about Lost. p.t. at works. Plates No. 2 remain firm at 130f. p.t, 
First quotations are :—For forge pig 46f., in some instances 47f, 
p.t.; bars, f.o.b, Antwerp, 110f. p.t.; No. 2 is quoted 115f, pt; 
girders, 110f. to 112°50f. p.t.; sheets, 160f. to 170f. p.t.; heavy 
plates, 130f. p.t. 

An improvement in the condition of the Belgian coal market hes 
not yet set in. Although prices may be considered as pretty firm, 
and although quite a fair amount of business is done to France, 
still there is a want of confidence perceptible in most parts. Steam 
coal, as well as small coal, remain scarce. Coke maintains the old 

rice of 11f. p.t., but there is little inquiry experienced generally, 

he following figures show Belgian business in coal and coke during 
first three-quarters of 1893, as compared to the same period the 
year before :— 











Coal. Coke. 
Import 1892. 1893, 1892, 
from t. t. t. 
Germany 332,002 178,580 .. 133,388 
England 327,049. . os 101 
France .. os 234,254 .. 4,028 .. 2,012 
Low Countries .. 188,214... 1,086... 833 
Other countries 91 - Ba 
951,907 ..1,081,700 .. 183,604 .. 136,334 
Coal. Coke, 
Export 1893, 1802. 1803, 1s 
to t. t. t. , 

Germany 169,895 .. 112,376 .. 107950 .. 94,400 
England .. .. 88,470 .. 51,040 6.00 — 
as cs os SA os 1 “ex _ 
France . .. .. 2,672,581 .. 2,658,875 873,271 .. 427,412 
Luxemburg 166,517... 131,081 169,610 2. 177 80 
PE 23. ek. aie 3,351 .. 0 _ - 
Low Countries... 131,915 .. 11 15,087 .. 7.085 
Other countries —-116 464 14,185 .. 13.830 


3,370,885 .. 3,165,773 681,053... 721,107 
This week the business doing on the Rhenish-Westphalian iron 
market was again only of the most limited character possible, ard 
prices, if anything, were a shade easier. For pig ‘ron the inquiries 
are mostly restricted to small parcels, makers still buying in the 
hand-to-mouth way that has so long been practised. In the Sieger- 
land spiegeleisen has been in fair request for immediate delivery, 
but there is not the slightest symptom of an improvement in prices 
for spiegeleisen as well as for forge and foundry pig. The physiog- 





£4 17s. 6d.; sheet iron, £6 15s. to £7 5s.; steel, £7 to £8; B 
steel bars, £4 5s. to £4 7s. 6d.; Siemens, best, £4 7s. 6d. to 
£4 12s. 6d.; steel rails, heavy, £3 17s. 6d. to £4; light, £4 10s. to 
£4 15s.; sleepers, channels, &c., according to section and specifica- 
tion. Tin-plates are, if anything, lower. The latest quotations 
are: Bessemers, 10s. 9d. to 11s.; Siemens, 11s. tolls. 3d.; ternes, 
from 21s. to 26s.; best charcoal, 12s, 3d. to 13s. 3d. 

The tin-plate trade continues in a very unsatisfactory condition. 
The shipments last week were only 57,700 boxes, and the quantity 
received from works totalled 48,800 boxes. At Briton Ferry last 
week only eleven mills were working, six at Villiers, three at 
Baglan Bay, and two at Gwalia. The Vernon and Jersey, consist- 
ing of ten mills, continue to be stopped on account of depression 
in the trade. This affects 300 men. 

The talk on Change was that a good deal of underselling was 
going on in the tin-plate trade, a fact to be regretted, as this is 
simply playing into buyers’ hands, at a time when stocks are by 
no means large, and tolerably good expectations exist. The latest 
report from New York was that more business was being done. 

Patent fuel, in the Swansea district in particular, is in a flourish- 
ing state, 13,000 tons having been despatched last week. This 
week 3000 tons of pitch came to hand, which is always a good 
augury. Swansea prices are 13s. to 13s. 6d.; Cardiff prices, 
13s. 3d. to 13s, 6d., with an upward tendency. 

Pitwood is in good demand, and last prices are maintained. 

Cardiff Exchange mid-week quotations showed no weakening in 
the price of coal. Best steam, 14s. 9d. to 15s.; seconds, 14s. to 
lds, 6d.; small, 6s. 9d. to 7s. 3d.; best house, 15s. 9d. to 16s. 3d.; 
seconds, 14s. to 15s.; No. 3 Rhondda, 14s.; brush, 11s.; small, 
8s. 6d.; No. 2, 13s.; ‘‘ through,” 10s.; small, 6s. 9d. House coal 
in strong demand, 

Coke, for which there is a moderate demand, is, furnace, 18s, 6d. 
to 19s, 6d.; foundry, 21s. 6d. to 22s.; special foundry, 22s, to 23s. 

Another somewhat stormy meeting has occurred at the gathering 
of International shareholders. 

The Taff Vale receipts are a little less for the week, to be very 
likely made up as the November totals come in. It is estimated 
that with all the keenest economy and ablest management, the 
current half-year will show a falling off equal to 1 per cent. divi- 
dend. This is one of the results of the strike. 

Taff and Rhymney stock are slightly weaker. Rhymney irons 
remain firm. Next week the directors are expected to visit the 
works, when some information as to future operations may be 

ven. 

Parliamentary notices are expected to be issued next week, and 
various new lines on a small scale will be likely to figure. 

There has been no further information given of any understand- 
ing between the Taff and Rhymney, and as a good deal of financial 
speculation took place when the probability of a fusion was mooted, 
it is better to suspend opinion until an official intimation is given, 
which cannot be long delayed. The prolonged absence of 
Sir W. T. Lewis in town is taken as the precursor of some new 
movement, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE situation of the iron trade remains unchanged. Buyers 
are very chary in placing orders, there being some expectation 
that prices may fall. In most departments of the iron trade the 
work in hand is not sufficient to keep the establishments going 
well into next year, and the probability of raw materials gettin 
oo is not so very remote, stocks having considerably rah ns 
of late. 

Not the slightest change has taken place on the Silesian iron 
market since last week, The reports coming in from the various 
districts show a want of animation throughout. -In the pig iron, 
as well as in the manufactured iron branch, a very small amount 
of work is being done, There has been a decided increase in. 





nomy of the malleable iron market has not changed, nor is it 
likely to do so until the fate of the rolling mill convention has leen 
decided. On the 20th instant a general meeting will be held, and 
it is to be hoped that the parties concerned will finally come to an 
agreement. Bars are, on the whole, much neglected ; there are so 
few orders coming in that at most of the bar mills output has been 
considerably reduced. 

On foreign account next to no demand is being experienced, and 
makers have quite given up the hope for an improvement in this 
year. Prices continue to show a decreasing tendency. From week 
to week there has been less doing in the girder trade; for hoops, 
likewise, few inquiries are coming in. The plate and sheet depart- 
ment remains without animation, and a restriction of output has 
already been resolved upon ; the extremely low quotations form the 

eneral complaint. Foundries and machine factories are irregu- 
Gay employed, orders being few and not easily got, as buyers want 
the work done at prices which are in many instances so low that 
makers cannot afford to accept them. At the tube foundries, 
which had hitherto been rather well off for new work, the former 
activity is no longer = prices are still pretty firm, M. 115 
p.t. at worl-s being quoted. 

The condition of the wagon factories has not altered since former 
letters. At a tendering for fish-plates at Strassburg the lowest 
offer was 106°95f. p.t., others going up to M. 143°60 p.t. For 
sleepers the lowest price was M. 10180 p.t., others reaching 
M. 142-40 p.t. 

The total production of coal during the first ten months of the 
present year was, in the Ruhr district, 26,716,220 t., against 
25,071,500 t. in the year before; in the Saar district, 3,747,160 t., 
against 4,017,650 t.; in Silesia, 9,806,980 t., against 8,904,810 t.; 
andinthe three districts together, 40,270,360t., against 37,993,960t., 
showing an increase of 1,644,720 t., or 6°6 per cent., in the Ruhr 
district; while in the Saar district output is less by 270,490 t., or 
6°5 per cent. In the Silesian district, on the other hand, produc- 
tion is 902,170t., or 10°1 per cent. higher than during the same 
period in the preceding year. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 8th, 1893. 
SPEAKING from the American standpoint, there is only one 
obstacle in the way of a general improvement in commercial! and 
industrial channels, and that is, the uncertainty as to what will 
be the duties established by the in-coming Congress. That sweep- 
ing reductions will be made is generally believed. Rumours creep 
out, however, from apparently authentic sources, that the Presi- 
dent will be as determined in pursuing a Conservative course in 
this direction, as he was in pursuing a Radical course on the 
Silver Question. In other words, that while the political demands 
of his party will be complied with, the reductions of duties will be 
on the safe side for American industries. In short, that the 
reductions will not be of such a character as to make heavy 
importations possible. 
eneral trade has not improved. A few silver mines in Colorado 
have started up. Winter is too near for there to be a general 
industrial revival. A host of enterprises are projected, and the 
settlement of the Silver Question clears the way for the promise of 
capital for their prosecution ; but throughout the States very little 
winter work in engineering directions is possible, excepting in the 
construction of railroad bridges across western rivers, when the ice 
is 2ft. thick. The railroad managers are not spending much 
money in that direction, nor in fact in any way. Operating 
expenses have generally been reduced, and new work has been 
it re toa minimum. Prices are stil] weak for all iron and steel 


products. Steel rails are declining, and will probably go to 


25 dols, per tong 
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THE PATENT JOURNAL, 
Condensed from “! aoe Oficial Journal of 


Application for Letters Patent. 


tents have been ‘‘ communicated” the 
> cnd address of the communicating party are 
printed in italics. 


1st November, 1893. 


3. Borr.es, J. T. Heath, London. 

oer. ten Vesseis with VotaTice Liquips, J. 
Macnab and J. Dickson, London, 

20,698. ELEecTRric Casies, G. G. M. Hardingham.— 
(Fi lten and Guilleaume, Germany.) 

90.699. PENHOLDER, E. Reichmann, London. 

20,700, ADJUSTABLE SramP, J. Bell, jun., London. 

20701, Puzzie, A. J. Garraway, London. 

20,702. Sream Borer and other Furnaces, H. Wilms, 

aan ‘Merat Boxes, F, H. Breininger, London. 

90-704. STRAW-TRUSSING MACHINES, H. and G. 

Howard, and G, Gibbs, London. 

90,705. CLEANING CA8KS, J. W. Flower and R. J. 
Cousins, London. 

20,706. BRAKES for Carriaces, H. H. von Hochberg, 

don. 

ant. SprrraL Tower Raitways, J. Hart, London. 

20,708. “Scutine” for Corsets, &c., E. Tourrette, 
vondon, 

90,700. Car Courtine, D. W. Hausam, London, 

20,710. Coo.ine MILK, F, J. Merz, London. 

20,711. TrtLine Lanp, H. P. Erb and E. B. Haldeman, 
vondon. 

satis. Waittno Pen, I. Bergmann, London, 

90,713. PropeLtino Boats, W. H. Thompson and G. 
Morris, London. ; 

20,714. Boxes for Toorn Powpers, G. J. Miller and 
H. C. Miller, London. 

20,715. EvectricaL Heatinc Apparatus, W. E. F. 
Ruckert, London. 


2nd November, 1893. 


90,716. ORNAMENTAL Hair Dressing, &c., J. Stehr, 
London. 

20,717. Schoo. Desk, 8. Bridge and J. R. Hill, 
Stourbridge. 

20,718. BoranicaL PERFORATED Labets, J. Pinches, 
London. 

20,719. Raisinc and Lowerino Boptes, J. Goodwin, 
Lendon, 

20,720. AutomaTIC Winpow Catcu Fastener, J. Nixon, 
Coventry. 

) 721. Cuatn Gear for Cycres, E. Brooks, Eccles. 

20,722. METALLIC BepsTEAps and Cors, 8. I. Whitfield, 
Birmingham. 

20,723. Measure, W. T. Goolden and 8. Evershed, 
London, 

20,724. PREVENTING Suips from Sinkino, J. H. Lord 
and 8. Harrison, Rochdale. 

20,725. Makino Butrer, P. Merrick, Dublin. 

726. Improvep Eco Tor Cutrer, R. 8. Wood, Man- 
chester. 

20,727. PrevenTino Sewer-aas Escapine, J.T. Cope, 
Birmingham. 

20,728. Sarety Hook or Peo for Hats, &c., R. Felton, 
London. 

20,729. Carpets and Heavy Fasrics, W. Stansfield, 
Manchester. 

20,730. Improvep Latcues and Botts, T. C. M. Crook, 
Halifax. 

20731. CycLe SADDLE Frames, R. Mason, Birming- 
ham. 

20,732. Sur's Sounpine 
Sheffield. 

20,733. Rerpty Envevore and Wrapper, T. Kemp, 
London. 

20,734. MERRY-GO-ROUNDS, T. Gare and T. 8. Harde- 
man, Manchester. 

20,735. Licurninc Conpuctors, J. Ball, Manchester. 

20,736. Orpen or Close Cookinc Rances, R. Dobbie, 
Glasgow. 

20,737. VaLve Cuests for Pressure Fiuips, A. Walker, 
Glasgow. 

20,738. Wrincine and MaNcLinc Macuine, R. Moore, 
Keighley. 

20,739. Raitway SiGNauuino, J. Atack, Halifax. 

— Batt Water Hyprants for Towns, J. Kelly, 
Jublin. 

20,741. MovaBie Jornts, J. A., J. F., and A. H. Lea, 
Shrewsbury. 

20,742. MakinG ASPHALTE Non-siiprery, E. J. R 
Baldwin, London. 

20,743. Weicut, A. H. Overbury and W. H. Sorfleet, 
Scarborough. 

20,744. Fire and Coat Tonos, E. A. J. Hooper, Bir- 
mingham. 

20 745. Packinc Materiat for Jornts, G.O. Rimington, 










20 


Apparatus, W. Aldred, 








20,746. Penci, Saarreners, W. Junge, London, 
20,747. Boxes, W. R. Comings, London. 
20,748. INFANTs' Foop Warmers, W. Snelgrove, Bir- 
mingham, 
20,749. Lockinc Ciip for Bicycies, A. Appleby, 
London, 
20,750. Lockine Door Bouts and the like, A. Cashin, 
Birmingham. 
20751. Artracuments for Divipers, W. 
London. 
20,752. Venetian Buinp, J. Miller, London. 
FumiaatinG Macuixe, H. Hatton and T. W. 
yler, Hereford. 
4. ENGINE, 8. Rhoden, Sheffield. 
5, Winpow Sasues, T. Marshall, Glasgow. 
}. Hoor Iron, H. Jones, Sheffield. 
20,757. Borrte Storrers, H. Brear and J. Drake, 
Sheffield. 
20,758. Boor SoLe Perroratina Macuines, W. and E. 
Douglas, Bristol. 
paste Hank PouisHino Macuines, W. Ayrton, Man- 
chester, 
20,760. Preumatic Trres, J, C. Coleman, Chippenham. 
20,761. Tarcet and Dart, A. Savage, London. 
2. Gas Licutina, T. A, Greene and C. M. Walker, 
London, 
20,763, PNgumatic Tires, V. B. D. Cooper, London. 
20,764. VeLvets and other Cut-piLe Fasrics, J. Clough 
and J. Park, London. 
20,765, Burnine Rervusg, G. Wilkinson, Southport. 
£0,766. Frre-escares, W. Gray, London. 
20,767. SuspeNDING Matcnes from Gas Brackets, P. 8. 
Pilcher, London. 
20,768. Covers for Giasses, &c., P. 8. Pilcher, London. 
20,769, IvK Routers, W. H. Blakeney, London. 
20,770. Betts, &c, T, E. Wale, Birmingham. 
20,771. ArRGaND Gas Burners, A. A. Lister and the 
Inventors’ Exploitation and Development Company, 
omcon, 
20,772. Fixina Door Knobs upon Spinpigs, H. Hol- 
land, London, 
20,773, Boor-tor Protector, T. Wilkie, London. 
20,774. Time Stamps, A. 8. Bowden.—(&. P. Baird, 
United States.) 
20,775. Process for Printine in CoLours, F. Barnwell, 
Liverpool. 
20,776, Screw Propevvers, L. W. Lindop, Liverpool. 
20,777. EXtTinauIsHING Fire, G. Mann and J. Baker, 
mdon, 
20,778. Macuinery for STRAIGHTENING Wire, W. P. 
Barber, Birmingham, 
20,779. Cycies, P. L. Renouf, Birmingham, 
20,780. Wage. SkATEs, G. W. Roos, London. 
20,781. Traps for Catcuinc VERMIN, KE. Taylor, 
Bla tkburn. 
20,782, Provectites, A. Morrow, Auckland, N.Z. 
a Rattway Catcu Sarety Guarp, M. L. Nicholls, 
ndon. 
20,784. StaucuTeRInc ANIMALS, M. King and H. 
jprung, London. 
=, Rai. Joints, H. P, Stearns and E. Doughty, 
on, 


S. Smith, 




















20,786. MeasurinG Hexicat Surraces, W. C. Carter, 


ondon, 
20,787. FasteNING OBJECTS TOGETHER, J. M. Macdonald, 
ondon, 
20,788. ELecrric Stop Motions for WARPING MACHINES, 
. Denn, J. Cocker, and C. Denn, London. 
20,789. MininG Macuines, O. Imray.—(J. A. Jeffrey, 
United States.) 
20,790. CoLourinc Matrers, J. 0. L. Durand, D. E. 
Huguenin, and A. J. J. d’Andiran, London, 
20,791, Lime Kiins, B. Dawson —(Quarez Fréres, 
France.) 
20,792. Makina EnpLess Wire Ciotu, P. Tourasse, 
London, 
20,793, TELEGRAPH RECORDING INstruMENTS, A. Muir- 
head, London, 
20,794. Cups, E. R. Wright, London. 
20,795. Jans, J. and A. yenter, London. 
20,796, Rope Grips, A. K. Evans, London. 
20,797. FILTERING ApPaRatus, L. H. Bristowe, London. 
20,798. PNeumatic WaTeR Ratsinc Enornes, A. J. 
Boult.—(Sinderop and Co., Germany.) 
20,799, ELectRic INCANDESCENT Lamps, M. H. Hartogh, 
London. 
20,800. Fastenine Laces, C. J. Gerry, London, 
20,801. EXTINGUISHING Fires in Houses, J. Cran, jun., 
London. 
20,802. Fincer Guarp, E. A. Lambert, London. 
20,803. Hooks, A. L. Sandford and G. R. Sandford, 
London. 
20,804. COLLAPSIBLE CLOTHES Horse, W. L. Thomas 
and E. Jenkins, London. 
20,805. Suips’ Scurrte VenTiLator, T. F. Best and J. 
C. Bourne, London. 
—. UPHOLSTERED Furniture, &., E. H. Gigney, 
ndon, 
20,807. Cigaretres, H. Goldenfarb, London. 
20,808. Mixina Liquips with Gases, W. D. and 8. 
Priestman, London. 
20,809. Bcox Stranp, R. T. Nicholson, London. 
20,810. Kircuen Ranoes, F. J. Bell, London. 
20,811. New Game, C. Smith.—(#. M. Corbett, Ger- 
many.) 
20,812. Forminc Packina, H. 8. Pringle and J. 
Jordan, London. 
20,818. UmBreL.as, G. Fennell, London. 
20,814. MANHOLE Frames and Covers, W. Watson, 


mdon, 

20,815. Pumps for PNeumatic Tires, H. C. Braun, 
London. 

20,816. Connectors for Ex.ectric Conpuctors, H. 
R. Keithley, London. 

20,817. Manuracture of ENAMELLED Goons, H. Claus, 
London. 

20,818. PRevENTING SpontaNevos Icnition of Liquip 
Hyprocarsons, M. M. F. Richter, London. 

20,819. Manvractore of Civars, H. H. Lake.—(Z. C. 
Kirschbaum, Denmark.) 
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20,820. Unper-wEARING Garments, L. A. Harris, 


ndon. 
= CoMBINATION PatieENcE Game, A, Cordes, 
ndon, 

20,822. Harness Covp.inas, J. Elliott and A. Roger- 
son, London. 

20,823. MecuanicaL Distance Fuses, H. V. Keeson, 
London. 

20,824. WaistBeLts for Gymnasts, J. M. Hubbard, 
Birmingham. 

20,825 Cancies of Wire Faprics, W. Waterhouse and 
T. W. Blantern, Birmingham. 

20,826. Harr-Pins, J. E. Thompson, Brighton. 

20,827. HypravuLic and Enorne Packie, J. L. Wade, 
London. 

20,828. Stanp for Bicycie, G. P. Simons and C. Red- 
shaw, Leicester. 

20,829. ACCORDION-PLEATED Skirts, J. W. Hammett, 
London. 

20,880. Buixps, C. H. Cole, London. 

20,831. Knitrinc Macuinery, C. J. Miles and J. C. 
Moore, Leicester. 

20,832. Waste WaTER-cLosets, J. Atherton, Burnley. 

20,833. Taps for BARRELS, W. Davies and J. H. Smith, 
Birmingham. 

20,834. SuppLyinc Fuer to Furnaces, A. Reidinger, 
Manchester. 

20,835. PNeumatic Bearinos for Axves, J. Wilkinson, 
Birmingham. 

20,836. PuorocrapHic DeveLopinc Trays, W. Tylar, 
Birmingham. 

20,837. ELecrricaL Instruments, W. E. Ayrton and 
T. Mather, London. 

20,838. AppLiances for Curtinc Cuegse, T. Bickley, 
London. 

20,839. Apparatus for LicutTinc Fires, J. W. Wailes, 
Liverpool. 

20,840. Fire-pamp Inpicator, A. E. Schurr. — (J. 
Cauderay, Switzerland, 

20,841. ATTACHMENT for StRiKING Matcues, H. Harri- 
son, Birmingham. 

20,842. Kitns for Limestone, CEMENT, &c., J. Foster, 


ow. 
20,843. Soap and Brusx Receptacres, R. D. Waddell, 
G Ww 


‘ow. 

20,844. Taps, A. Hood, Bristol. 

20,845. Driving Caains, J. W. Milligan and W. B. 
Teale, Birmingham. 

20,846. Matrresses, H. W. Walker and J. Hadfield, 
Manchester. 

20,847. ELectricaAL Carbon BrusHes, W. H. Scott, 
Norwich. 

20,848. Apparatus for DestRoyING Gases, C. Horton, 
Birmingham. 

2),849 Device for Creaninc Topacco Pips, H. 
Andrews, London. 

20,850. Tires for Bicycies, E. 8, and F. Llewellyn, 
Birmingham. 

20,851. SuspenpeR for WaLkiING-sTicks, C. B. Clarke, 
Norwich. 

20,852. ImMPpROovED CYCLE A. Frentzel, 
Manchester. 

£0,853. MECHANICAL STOKERS, J. Proctor, Manchester. 

20,854. Improvep WEAVING Fasrics, G. E. Stead, Man- 
chester. 

£0,855. Exastic Tires, R. 8, Foster, Leicester. 

20,856. Sueet-metaL Trunksand the like, R.S. Foster, 
Leicester. 

20,857. StirrentnG Bopices or Dressgs, M. E. Binrs, 
Keighley. 

20,858. SMALL-aRMs, W. C. Green, London. 

20,859. OpTraIninG MorTive-power, F. G. Trehame, 
Cardiff. 

20,860. ARMOURED FLEXIBLE Hose, J. Thompson, 
London. 

20,861. VaLves, D. C. F. Wulff, Sheffield. 

20,862, GLAzinc EARTHENWARE Pires, J. Duckett and 
Sons, Ld., and J. Duckett, London. 

20,863. Arparatus for Rearino CuickEns, J. Furniss, 
London. 

20,864. AtracHinc HEALD Banps to Staves in Looms, 
R Kershaw, London. 

20,865. Letrerina Guass, F. P. Hill and The Engi- 
neering and Patents Development Company, Ld., 
London. 

20,866. MoustacnEe Guarp for Cups, &c., T. M. Rhys, 
London. 

20.867. ALARM Ciocks, &€., E, de Pass.—(B. Viollier, 
France. 

20,868. soJECTOR 


SADDLEs, 


SELF-CLEANSING FiLTer, J. Gell, 
London. 
20,869. Suirt Stup Fastener, J. Patrickson, jun., 


mdon. 
20,870. Toy Ficures, C. Smith, London. 
20,871. Oursipe Sun Burnps and Firtines, A. Darling, 


on. 

ee Lirts and Hoists, A. EB. Hinde, 
ndaon, 

20,873. Drop-pown Guns, J. Robertson, London. 

20,874. Cure for Astuma, F,G. Hanrott and H. W. 

Hanson, Middlesex. 

ag Ennancine Stace Dancine, A. Chapman, 

mdon. 





— Fixinc Guiass in Wixpows, &., W. Dodd, 

ndon. 

20,877. PHoTtoGRAPHIC Cameras, A. J. Boult.—(F. A. 
Brownell, United States.) 

20,878. Braces for Trousers, F. J. Turner and T. 
Russell, Liverpool. 

20,879. GoLosHes or OverR-sHogs, J. F. O’Brien, 
London. 

20,880. WeaTHER Boarps, &., E. Dickinson, Liver- 


poo 

20,881. Pressure Gauces, H. Rauser, C. Wieber, and 
A. Sokoloff, London. 

—. TREATING ANTHRACENES, &, R. G. Bennett, 

mdon. 

20,883. Supports for InsuLaTors, Bullers, Ld., and E. 
J. Chambers, London. 

20,884. PNeumatTic Ruspper Tire, W. White, Upton 


ark, 

20 885. MerHop of Makino Sprinos, H. H. Wagener, 
Barmen. 

20,886. VAPoRISER for MEDICINAL Purposes, H. Melville, 
London. 

20,887. INCANDESCENT Lamps, A. 8, Ford and W. Barnes, 
London. 

20,888. Cure for Price Tickets, W. Potter, jun., 
London. 

20,889. Musica. INstruMENTs, P. Ehrlick, London. 

20,890. Rorary Sirrinc Apparatus, W. Jackson, 


London. 

of PuonocraPus, P. A. Newton.—(A. Nobel, 
vance.) 

20,892. Domestic AppLIANCE, E. E. Norris, London. 

20,893. AppLiance for DenTaL Operations, A. M. 
Denham, London. 

20,894. O1L-Gas, The Northern Counties Hydro- 
Oxygen Gas Company, Ld., and H. 8. Rayner, 


London. 

20,895. MARKING Pornts at Games, T. F. Thomson, 
London. 

20,896. WorkinG Sicnats by Evecrric Currents, 
Siemens Bros. and Co., i4~tiaee. Siemens and 
Halske, Germany.) 

20,897. CHATELAINES, I. Margesson, London. 

20,898. CLeanine Wixvows, L. Anidjah, London. 

20,899. Drain Pipes, G. Underwood, London. 

20,900. Lasts or Suoe Trees, W. Belden, London. 

20,901. CypHer-Types, C. A. Jensen.—(P. Gonscho- 
rowski, Germany.) 

20,902. Ick Cuoprer, H. V. Weyde, London. 

20 903. ExpLosive Prosectices, 8. V. Dardier, 
London. 

20,904. Buckves, H. H. Lake.—(J. Bray, France.) 

20,905. Rotiters for Grinpinc MiLis, M. Wiberg, 
London. 

20,906. SIGNALLING Apparatus, &c., W. Chambers, 

ndon. 

20,907. VaLves for VessELs under Pressure, C. A. H. 
Czichos, London. 

20,908. TREATING Pam, &c., Leaves, 8. Loewenthal, 
London. 
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20,909. Cuimney Top, J. Neate, London. 
—. ImPROVED BepsTeaD Mounts, W. H. Bagley, 
naon, 

20,911. BaLuine Irons, J. Willows, T. H. Francis, and 
C. Butler, London. 

20912. Wueets for Roap Venicies, B. Martin, 
Glasgow. 

20,913. Cooxinec Rances, R. Dobbie, Glasgow. 

20,914. Pre-payment, &, Gas Meters, J. Sharp, 
Glasgow. 

20,915. ALTERNATE CURRENT SYNCHRONISERS, W. E. 
Ayrton and T. Mather, London. 

20,916. Scourrnc Woor, J. C. Walker and J. E. 
Stephenson, Bradford. 

20,917. Price and Weicuine Scare, J. W. Cronan, 
London. 

20,918. Bicyces and other VeLociPEepes, W. Tattersall, 
Bradford. 

20,919. CooLtinc TextTILe Fasrics, T. Illingworth, 
Bradford. 

20,920. Two-WHEELED Hackney VEHICLEs, T. Wilson, 
Birmingham. 

20,921. Specractes, R. Purdom and H. Stokes, Bir- 
mingham. 

20,922. CycLte Speep Gear, W. E. Connell and R. W. 
Harrison, Birmingham. 

20,923. Cuarcinc ELectric Batreriés, H. T. Barnett, 
London. 

20,924. Startinc Gear for Gas Enoines, A. Earnshaw 
and T. Oldfield, Halifax. 

20,925. Construction of CycLe Tires, A. House, 
Bradford. 


ord. 
20,926. ImpRovED Tospacco SMOKING Pipgs, A. House, 
ord, 

20,927. Loom PATTERN MecHaNnisM, L. Glover, Leeds. 

20,928. Curtine Tubes, P. Winn and J. Langston, Bir- 
mingham. 

20,929. Lear GaTHERER, D. Coyle, Suffolk. 

20,930. TreaTinc GRAIN for BREWING, &c., T. Bayley, 
Dublin. 

20,931. Flower Ports, Sir H. Doulton and J. Slater, 


ngport. 

20,932. Toy Raitway Enotes, A. E. Holdaway, 
naon. 

20,933. Hotpers for CaANDLEs, J. A. Perkins, Birming- 


am, 

20,934. Mup Protector for Boots and SHogs, T. Weir, 
Dublin. 

20,935. ToorH Powper Box, G. Barker, Hampton-on- 
Thames. 

20.936. HoLLow Stream Jet Fire-bar, T. Woodward, 
Nottingham. 

20,937. Recovertne Sauinz, C. H. Huntley and W. H. 
Hickson, London. 

20,988. Toy, C. E. Gittins, London. 

20,939. AERIAL MARINE VessELs, H. D. Hurlbut, 
London. 

20,940. Hoops for Laminatep Sprinos, H Woodruff, 
Whitby. 

20,941. Station INDICATING APPARATUS, A, Wadsworth, 
Cambridge. 

20,942, MakInc Knitrep ArTIcLEs, A. F. Longdon, 
London. 

20,948. Yeast MANUFACTURE, W. Bruce and J. Bruce, 


mdon. 
20,944. Liqguip CooLinc Apparatus, J. Price, Liver- 
1. 


pool. 

20,945. MEasuRING Ripon, F, G. Wigley.—(E. L. Page, 
Onited States.) 

20,946. BicycLe Wueet Brake, W. H. Ryland, Bir- 
mingham. 

20,947. TREATING Cu1na Surraces, Sir H. Doulton and 
J. Slater, Longport. 

20,948. Doveraitinc the Backs of TiLes, T. Pitt, 
Hereford. 

20,949. CLEANING Topacco Pipes, G. G. Rhodes and 
W. H. Empsall, Bradford. 

20,950. PHorooRaPHIC HAND CAMERAS, L. A. Franks, 
Manchester. 

20,951. Suspension WHEEL TiRE, J. Pollock, Belfast. 

20,952. Process for Propucina Ciper, J. P. Laws, 
London. 

20,953. Lamps, J. U. Bawchelle, London. 

20,954. Preumatic Tires, T. 8, Buck and B. G. Volger, 
London. 

20,955. SIGNALLING for Raitway Trarys, C. Burkill, 
London. 

20,956. StereopLates, D. D. Muter and C, Sureties, 
London. 

20,957. Improvep Eco Switcu or BeaTER, E. Davidson, 
London. 

20,958. Puzzie, E. G. Stevens, London. 

20,959. Cuoprer for Cnoprinc Suet, G. W. Cole, 
London. 

20,960. Reep Motion, W. Turner and L. Crompton, 


ndaon, 
20,961. Huxs for Cycte WueEeEzs, C. H. Brampton, Bir- 
mingham. 
20,962. Lip Protector, J. Zoehrer and G. B. von 
Schreckenegg, London. 
20,963. Gassine Yarns, J. and H. 8. Clough, 8. Law, 
and H. Laycock, London. 





20,964. Mup Guarps for VeLocipepes, R. A. Day, 
London. 


20,965. Decoratinc HaNnpies of Knives, E. Priestman, 
Sheffield. 

20,966. INCANDESCENT E.ectric Lamp, J. Plummer, 
Midlothian. 

20,967. PortasLe Ovens, W. K. and G. 8. Baker, 
London. 

20,968. CALCULATING MacuINE, W. P. Thompson,—(0. 
Steiger, Germany.) 

20 969. Jomninc Yarns, J. Wales, London. 

20,970. Pneumatic Tires, G. W. and H. Panzetta, 
London. 

20,971. HorsesHoes, W. P. Thompson.—(C. Anker, 
Norway.) 

20, 72. Wuiskinc Macuines, G. 8. and W. K. Baker, 


ndon. 
20,978. WHEELS and Tires, A. Wallington, London. 
— Manvuracture of Incanpescinc Bopigs, P 


arriére, London. 

% , London. 

20,976. Leap Cutoripe and Oxipes, T. H. Cobley, 
London. 

20,977. Leap CuHLornmpe and OxycsLoripes, T. H. 
Cobley, London. 

20,978. PReventiInG MiLpew in Fasrics, T. H. Cobley, 
London. 

20,979. CoLourtnc Martrers, J. C. L. Durand, D. E. 
Huguenin, and A. J. J. d'Andiran, London. 

20,980. Hotpers for DenraL Dritis, H. A. Edwards 
and D. D. Hepburn, London. 

20,981. Improvep CANDLE Burners, W. C. Sellar, 


London. 

— Mitts for Curmina Tea, &c, C. H. Bartlett, 

mdon. 

20,9838. SupportTinG Piants, C. G. Irwin and A. Wood, 
Lo 


mdon. 

20,984. Game, F. Cooke, C. C. Simpson, and C N, 
odena, London. 

20,985. ImproveD Hook Down Caps, M. Schne‘ders, 


ndon. 
20,986. Steam Pumps, Tangyes Limited and J. N. Floyd, 
mdon. 
20,987. Weavine Carpets, J. Humphries and Sonsand 
J. P. Humphries, London. 
20,988. CycLte Bearinos, W. J. Lloyd and W. Priest, 


don. 
20,989. Sausace Pressing Macuines, W. Scheffel, 
Germany. 
20,990. PostaL Letrer Carps, F. Griffin, London, 
20,991. Sweat Banps for Hats and Caps, T. W. May, 


mdon. 

20,992. Sweat Banps for Hats and Caps, T. W. May, 
mdon. 

20,998. Gas WasHino Apparatus, S. Chandler, jun., 


mdon. 

Os ATTACHING Broom Hanp es, 8. A. Rothschild, 

mdon. 

20,995. ProvecTites for SMALL-arMs, C. F. Hengst, 
London. 

20,996. Improvep Havutace Cup, J. W. Smallman, 


ndon. 

20,997. Tuse Expanpers, J. McKay, A. Hardy, A. 
Young, and M. 8. Dryden, London. 

20,998. Sprinciess Locks, H. Bruns, London. 

20,999. GirpER Construction, W. 8. Vaughan, E. 
Richards, and W. M. Scott, London. 

21,000. EvaporaTinc Apparatus, P. D. de la Grée, 
London. 

21,001. Bicycies, P. D. de la Grée, London. 

21,002. ADVERTISEMENT for Boarpmen, F. Elliott, 
London. 

21,008. CHEQUE Perroratinc Apparatus, E. Slo, er, 


on. 
21,004. Apparatus for Protectinc Trains, K. Rédlcr, 

ndon. 
21,005. Dress Guarps for Bicycites, H. W. Dover, 


ndon. 
21,006. Grapinc Macuines, W. P. Thompson.—(D. J. 
Davidson and A. S. and S, G. Martin, United States.) 
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21,007. Erecrricat Arc Lamps, C. E. H. Edman and 
J. Green, London. 

21,008. TreaTMENT of Tea G. J. Epstein, London. 

21,009. PHARMACEUTICAL Propuct, J. Bradley, Man- 
chester. 

21,010. Frame for Rovcninc Horses, A. Bennett, 
Halstead. 


21,011. CLoser OuTraLL ConnectTinG SLEEvE, A. E. 
Brady, London. 

21,012. Waste Fitttines for Barus, P. Winn, Birming- 
hai 


m. 
21,018. Toy, T. Parkes, Bilston. 
21,014. Furnaces, J. Mitchel! and G. B. Bennett, 


iw. 
21,015. CHECK Srrap for Power Looms, J. Hacking, 
. Hanson, and T. Chivers, Clitheroe. 
21,016. Fire-Escapes, E. Thomas, London. 
— Suutrie Guarp for Looms, &c., C. Marshall, 
to 


n. 

21,018. Toy Bitt1arp Boarp, F. O. Ferguson, Ilfra- 
combe. ; 
21,019. PNeumatic SADDLEs, J. Wathen and W. Wood, 

Birmingham. 


21,020. Spoon Rest, H. A. Church, London. 
21,021. Gearina for VeLociPepEs, &c., J. Milner, 


8. 

21,022. Stockines, E. Cope and The Central Hosiery 
Co., Nottingham. 

21,023. TREATMENT of SewaceE, T. Twynam, Egham. 

21,024. Uritisation of SewacE Stiupce, T. Twynam, 


21,025. Dampinc Brusues for Books, J. Hudson, 
Leeds. 
21,026. IMPROVEMENTS in F1RE-EscaPEs, E. Brown, Bir- 
ingham. 
21,027. Spoo.inc Motions for Srinnino, E. J. Rouse, 
if; 


ax, 

21,028. Fog SigNALLER for Ratways, A. Yainter, 
London. 

21,029. Mup Guarps, C. Mott and A. E. A. Edwards, 
Birmingham. 

21,080. IMpROVEMENTs in BLow-Pires, H. Stone, Bi.- 
mingham. 

21,031. InpicaTors, A. Room, London. 

21,082. ToiLet and SHAvinG GiassEs, J. White, Glas- 


Ww. 

215038. MAan1PuLaTinc Switcues, J. Boland. — (D. 
Boland, United States.) 

21,034. Latcu, A. Brindley, Leeds. 

21,035. VELociPepEs, R. Curtis and F. C. Southard, 
Southampton. 

21,086. Cups for FLowers, J. Myers and W. E. Marti», 
Huntingdon. 

21,037. Two-sPpeED Gearine for Cycues, J. Atkinson, 


21,038. Sprine Lockrne Fo.pixc Stor, J. H. Whiteley, 
anchester. 
21,089. Tap or Vatve for Casxs, &c., G. Oulton, 
Manchester. 
21,040. Taps, Cocks, and Stop Vatves, G. Oultor, 
anchester. ; 
21,041. ComBinED Bow and Cravat, &c., F. Colcs, 


ndon. 

21,042. Woop PLaninc Macuines, &c., T. Lees, Man- 
chester. 

— Dovex and Sponce Mixer, W. Adair, Water- 


ord. 

21,044. Device for Drivinc Siepces, &c., J. Scholz, 
Germany. 

21,045. StampeD SHeet Meta Cases, 8S. J. Fellows, 
Birmingham. 

— Swircues, A. M. Thompson and W. W. Webb, 


we. 

21,047. Hircninc Horses, J. E. L. Barnes.—(C. 4. 
Conger and A. Spaulding, United States.) 

21,048. ReoisTeRING Gas, F. Coe and R. J. Harrison, 
Derby. 

21,049. S sevecreemme Woven Ciotu, G. E. Steud, 
Manchester. ; 
21,050. Cycie Fitrines, J. H. Ball and F. Grevi le, 

Nottingham. 
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21,051. Cisterx, H. ‘Smith, Lincoln. 
21,052. Masks and Do.is, W. H. Nuttall and J. H. 
en, Manchester. 
21,053. RecuLatine the Brakes of WHEELS, J. Waite, 
Birmingham. 


21,054. Hypromerer. T. May, Newcastle-upon-Tyne. 

21,055. Paper Hanarnes, C. Green, jun., London. 

21,056. Hoor Catkins, KE. Teechow and W. Stoedtner, 
Birmingham. ‘ 

21,057. Friction Civtcn, A. C. Moffatt, London. 

21,058. Composition for the PREVENTION of BoILER 
Incrustativn, A. J. Boult.—(X. Meny and G. 
Veraluys, Belgium.) 

21.059. Gas Heaters, W. P. Thompson —(F. P. Ziegler, 
United States ) 

21,060. Breecn Apparatus for Guns, J. N. Carey, 


mdon. 

21,061. Haxcixc Wrixpow Sasues, 8S. H. W. Elgar, 
ndon. 

21,062. Bapce or Lae for Lost Co1tprey, L. Elstein, 


ndaon. 
21,063. Errervescent, &c., BeveraGes, E. Schmidt, 
maon. 
21,064. Surrt and other Stuns, B. J. Wolff, London. 
21,065. SeLF-cLostne Tap, J. Reid, Cumberland. 
21,066. Scorine at the Game of Gotr, T. W. Goddard, 
London. 
21,067. Rounp Bupp.ies, A. Hegener, Germany. 
21,068. Wes Printine, &c., Macuines, R. C. Annand, 


on. 
21,069. Tires, A. B. Shaw, London. 
—. Cuan SHackLE Manuracture, R. J. Rae, 


ion. 

21,071. Protocrapuic Suutrers, H. H. Lake.—(E. 
Hanau, France.) 

21,072. Croquet Hoop, L. H. Sibthorpe, London. 

—— Cans, C. 8. B. Gardner and T. Dennis, 

maon. 

21,074. Antiseptic Compounp, T. Stubbs and Sir W. 
G. M. Call, Bart., London. 

21,075. Smoke and Spark Consumers, G. White, 


mdon. 
21,076. Brinavurat Srersoscorpes, A. F. Lambert, 


mdon. 

21,077. Comprnep Lamp and Matcu Box, R. C. Thomp- 
son, London. 

— Construction of Ain Tires, F. G. Preston, 


on. 

21,079. Connector, &c., for Pires and Rops, J. May, 
ndon. 

21,080. INFLATABLE WHEEL T1REs, A. Pulbrook, London. 

21,081. Lixiviation of CrusHED Ores, C. Ralelgh, 


on. 
21,082. Szparatine Soups from Liquips, C. Raleigh, 

ndon. 
21,083. Piston Rops, J. A. Hopkinson and J. Hopkin- 


son, on. 
21 nag Sranp, A. T. M. Johnson and 8. J. Longden, 
ndon. 

21,085. Caster, G. F. Restall, London. 

21,086. Maxine Mixtures of Fat and Water, C. Wall- 
stab, London. 

21,087. Propucine Azo CoLours on Fisre, O. Imray.— 
(The Farburerke vormals Meister, Lucius, and Briining, 
Germany.) 

21,088. ORNAMENTAL LEaTHER, T. J. W. Mackenzie and 
W. J. Nodin, London. 

21,089. Gas Propucers, C. D. Abel.—(The Gas Motoren 
Fabrik Deutz, Germany.) 

21,090. Workinc Fisrous Mareriats, J. Y. Johnson. 
—W. H. Golismith, United States.) 

21,091. Burrons, J. A. Jourdan, London. 

21.092. WATER-wasTE Preventers, J. D. Churchill, 
London. 

21,093. Harr-prns, J. M. Cannadine, London. 


7th November, 1893. 
21,004. Erecrric L:cat Swircnes, H. F. Laughton, 
Lond 


ion. 

21,095. CALENDERING INDIA-RUBBER, A. G. Brookes.— 
(J. BE. Davis, United States.) 

21,096. ArracHiInc Preumatic Tires, H. Payton, jun., 
a x 

21,097. Mup-ouarps, G. Woodhall and J. Fisher, 
Birmingham. 

21,098. Gear-cases for Bicycies, 8. A. Newman, Bir- 
mingham. 

21,099. Desrructors, S. H. Terry, London. 

21,100. Musica Instrument, A. C. Ellis, Birmingham. 

21,101. FLUsHine Cisterns, P. Winn, Birmingham. 

21,102. FLUsHING CisTeRNs, A. Taylor, Glasgow. 

21,103. ~ ee for Heatinc Arr, W. Tattersall, 


ord. 
21,104. Fans, W. Tattersall, Bradford. 
21,105. SLIP- PREVENTING Screw, F. and H. Leigh, 


arrington. 
— Sanitary Fiusnine Apparatus, M. J. Adams, 
ork. 
21,107. Apparatus for Makinc Brusues, J. H. God- 
8. 


man, 8t. 
21,108. Tosacco Pires, W. K. Rix, Bradford. 
21,109. Frost Nats for HorsgsHoxzs, R. Spencer, 
Bradford. 
21,110. Kxrrrinc Macurves, A Addison, oe. 
21,111. Frame for Sarery Bicycue, F. W. D. Mitchell, 


Dublin. 

21,112. Sarery Cure for Scarr-pins, &c., A. Hill, 
Liverpool. 

21,113. Printinc Woven Faprics, R. J. C. Mitchell, 
Manchester. 

21,114. Woop-curtinc Macuivery, J. Campbell and 
F. T. Greenwood, Manchester. 

21,115. Matcu Striker, J. Whitehead, Birmingham. 

21,116. Rovcnine Device for HorsesHogs, C. W. H. 
Croker, Bristol. 

21,117. DyNamMomeTric Governors, R. W. Weekes, 
Manchester 

21,118. ManuractuRe of Coat Briquettes, R. Fegan, 


London, 

21,119. SappLe Pitvars of Bicyc.ss, J. J. H. Sturmey, 
Leicester. 

moe es Enotxes, J. H. Hamilton, Sandiacro, near 
Nottingham. 

. oj for DispLayinc Goops, T. P. Bethell, 


verpool. 

21,122. Lusricators for Bicycues, J. W. Flavell, 
Aston, near Birmingham. 

21,123. Propuction of ILLumrsatine Gas, W. Young, 


‘ow. 

21,124. Lenses for Bicycte Lamps, H. G. Smith, 
Sutton Coldfield. 

21,125. CanDLestick, J. C. Brown, Kimbolton. 

21,126. Apparatus for PLayinc Games, A. W. Allan, 


mdon. 
21,127. PHotocrapHic Dark S.ipes, A. J. Dewey, 


ideup. 

21,128. es of Crcte Rims, H. G. Cooper, 
Birmingham. 

21,129. GLasses, L. Friesner, Manchester. 

21,130. Printinc Presses, J. M. Kelly.—(7. A. Briggs, 
United States.) 

21,131. Pumps, C. G. Mueller, London. 

21,132. AppLiance for Decoratinc, T. M. Down, 
London. 

21,133. Fotpivc Draininc TaBie, &c., D. Boarder, 


mdon. 

21,134. Knire Creantnc Macuines, A. J. Boult.—(J. 
Macek, Austria.) 

21,135. Betts for ELevatinc Purposes, H. A. Cole, 
Liverpool. 

21,136. Sprrit Levers, J. Ricketts, Liverpool. 

21,137. FLurp-PREssURE Brake Systems, W. T. Both- 
well, London. 

— Apparatus for Siicinc Appies, J. Collinge, 

ive 

21,139. Excrveers’ Brake Vatves, W. T. Bothwell, 
London. 

21,140. Mepicat Exvecrricat Apriiances, G. Cohen, 
Manchester. 

21,141. Can Openers, C. Morgan and W. R. Hamilton, 
London. 

21,142. Suirts, W. P. Thompson.—(A. Bruml and J. 
Poessniker, Austria.) 


21,148. Matrix Making Macurnes, W. P. Thompson. 
—(C. Sears, United States.) 

21,144. Preumatic Tires, R. W. Huss, London. 

21,145. Banps for Pips, J. Beardall and G. Kent, 
London. 

21,146. Consrructine Cataputt Guns, E. P. Timmins, 
Birming] " 

21,147. Party Empiems, E. A. Gosnay and G. W. 
Appleton, London. 

21,148. BLackspoarpD LANTERN Siive, R. Anscombe, 
Sussex. 

21,149. Destination Lamp for Trains, W. Nelson and 
Son, London. 

21,150. Catcuinec Drippincs of CanpiEs, F. Boven- 
schen, London. 

21,151. Feep-waTeR Heaters for Borers, J. M. 
Stratton, London. 

21,152. Steam Borters and Furnaces, W. M. Greaves, 
London. 

21,153. Fixisc Hanpies to BrusHes, &c., E. Kent, 
London. 

21,154. Pencrt Hotpers, D. C. Currie, London. 

21155. Heating Ovens by (ias, J. L. W. Olsen, 
London. 

21,156. Lerrers for ADVERTISEMENTS, E. Bohm, 


London. 
21,157. SuspenDeR for CLornes, H. H. Engel and K. F. 
agner, London 
21,158. Jomnts of Rats for Raitways, G. H. Hamblett, 


ndon. 

21,159. Tricycies, &c., W. J. Lloyd and W. Priest, 
ndaon. 

21,160. Winpine of Parer Strips, B. von Szczawinski, 


ion. 
21,161. FoorsaLt Boots, J. Johnson, London. 
21,162. ApvERTisING and like Notices, R. W. Western, 


mdon. 
21,163. Composition for CoveRING Pires, C. F. Wormald, 
London. 


21,164. Frre-proor Sares, W. Corliss, London. 
21,165. Ink Writs or ATTACHMENTs, B. Ramsay, 


London. : 
21,166. Brr used for Ripixc Horses, W. R. Marshall, 
ater — for Brivges, &c., J. Westwood, 
21,168. Bauncomse Apparatus, &c., R. Crampton, 
21,169. a Traps, N. J. Tanner and J. H. Lee, 
21,170. com Boxes, N. Z. Fulton and D. J. Splane, 


mdon. 
21,171. Srrercuers for Trousers, &c., W. J. Yapp, 
mdon. 
21,172. Jorvers’ Cramp, J. C. Wilson, London. 
21,173. Proretursc Apparatus, B. M. Drake and J. 
M. Gorham, London. 
21,174. Awninc for Venicies, &., A. W. Pyke, 


mdon. 

21,175. Tarust Bearinas, E. Schneider, London. 

21,176. Music Stanp, C. 8. Thorn, London. 

21,177. Mustc Stanp and Apparatus for TurninG the 
Leaves of Music, W. Fenn, London. 

21,178. Covers for Pyeumatic Tires, P. F. Madge, 
London. 

21,179. Curr Linx, W. Jacks, London. 

21,180. ATTACHMENT to Knives, J. Clare, London. 

21,181. CLeaninc Rattway. Carriace Winpows, J. 
Clare, London. 

21,182. Furnaces for Catcininc CompLex Orgs, W. W. 
Fyfe, London. 

21,183. CompensaTinc Devices for Ling Wires, J. G. 
Dixor London. 

21,184. TyPE-writiInc Macuines, M. A. Wier, London. 

21,185. Dyerne Macutnes, L. Weldon, London. 

21,186. Lastinc and Sote Layinc Macuines, J. R. 
Wood, London. 

21,187. ArtiriciaL Fvet, W. G. Solly, London. 

21,188. Protector for Boots and Sxoxs, F. H. G. Price, 
London. 

21,189. Oxstarntna Motive Power from Tipss, E. 
Davies, London. 

21,190. Water Meters, J. E. A. Bel, London. 

21,191. Trousers Stretcuer, W. A. Isracl and G. E. 
Sparkes, London. 

21,192. INcaNDEsceNT Exectric Lamps, G. 8. Ram, 
London. 

8th Noven-ber, 1893. 


21,193. Rotary Steam Enornes, A. E. Narlian, Italy. 

21,194. PREvENTING the SURREPTITIOUS ABSTRACTION 
of Wartcues from the Pocket, J. A. McNaughton, 
Manchester. 

21,195. Fasteners for Fastexinc Paper, A. Combault, 


ndon. 
21,196. Cork MupcuarD, R. Twigg and T. Vann, Bir- 


ming! 

21,197. MepicaTeD Peat Fisre, H. H. Stewart and W. 
Brown, jun., County Tyrone. 

21,198. Giass Structures, J. Quertier, Bournemouth. 

21,199. Power Transmission, W. L. Spence, Pollok- 
shields, N.B. 

21,200. Exp Bar Sieys used in Lace Macuings, J. 
Jardine and H. Lambert, Nottingham. 

a ~¥ - road TRANsMITTER, F. T. Trouton, 


Me ibiin. 

21,202. Foorsat, W. H. Walker, Barnsley. 

21,208. Cycies, W. Prince, Manchester. 

21,204. Securrne Hatcuway Coverinos, J. Atkinson, 
Windermere. 

21.205. Sprisc Backs for Crcte Lamps, W. Minto, 
Stockton-on-Tees. 

21,206. AIR-PROPELLING, &c., APPARATUS, O. Hoffmann, 
Manchester. 

21,207. Sappite Cures and Sappie Pitiars, J. J. H. 

ey, Leicester. 
21,208. WarpiInc Macuines, F. A. and W. T. Holt, 


anchester. 
21,209. Smoke Burner, J. Robinson and J. W. Hay- 


wood, 8. 

21,210. Measurinc Exasticiry, of Gotr Batts, &c., 
G. Combe, Halifax. 3 

21,211. Communicatinc the INstIpe TEMPERATURE of 
Rattway Carriaces, T. J. Davis, Derby. 

21,212. Repucine VisraTion in Cycies, A. J. Lehmann, 
Liverpool. 

21,213. Puriryinc Sewace by Precipitation, A. 
Goldthorp, Wakefield. 

21,214. Topacco Pipes and the like, J. A. L. F. Janasz, 


London. 

21,215. Srups and Fasteninc Devices, E. Lofts, 
London. 

21,216. Garment for GENTLEMEN’s Use, W. A. Jukes, 


mdon. 

21,217. Carryinc Orr Smoke, W. P. Thompson.—(L. 
Dohmer, Germany.) 

21,218. Fire-crates, R. Crosthwaite, London. 

21,219. Compressinc Hay, J. Kirby and J. Gray, 
London. 

21,220. Suips’ BertHs or State-rooms, H. Concanon, 
Liverpool. 

21,221. Rotary Currers, W. R. Mudd and A. Pochin, 
London. 

a mend for Measunrine, R. F. Lennard, 


on. 
21,223. Recerractes for Sponors, E. A. E. Vivian, 


mdaon. 
21,224. ResHARPENING Bars of Papen MAcHINEs, C. 
Crookes, Sheffiel 
21,225 Lever for Bucxiine Bexts, J. Jenkinson, 
Sheffield. 
— Compounpino Biack Lead, H. Clapham, Brad- 


01 

21,227. Pyeumatic Tires, W. Rockliffe, W. B. Kirsop, 
and E. Clark, Newcastle-on-Tyne. 

21,228. CLrosinc CasemMENTS, J. E. Cope and J. E. 
Williams, Bristol. 

— Stgzam Winpinc Apparatus, A. B. Brown, 


lasgow. 
= Distriputinc Water to Hovsss, D. Neilson, 


iw. 
21,231. FLExisLe Tramrso Guard, A. Bruce, Glasgow. 





21,232. IMPROVED Branes for OycLes, H. M. Lockyer, 
London, 





21,233. Securinc Apron WaltstBanps, W. Rowden, 
Manchester. 

21,234. Conrectioners’ Oven Licut, G. 8. Tunks, 
Cardiff. 


21,235. Macuines for Catcutatine, F. C. Rinsche, 
London. 

21,286. Retarnine Crrcucar Oxssects in Tea Baskets, 
G. Scott, London. 

sa Door Sprinos, &c., 8. Hill and G. Mackie, 

mdon. 

21,288. Conpiment Recepracces, H. Eaborn and G 
Honour, London. 

21,289. Cyanocen Compounps, J. J. Hood and A. G. 
Salamon, London. 

21,240. Propuction of Cyanipgs, J.J. Hood and A. G. 
Salamon, London. 

21,241. SrerHoscorgs, J. Arnold, London. 

21,242. Rim for Cycies, Venicies, &c., A. Ransley, 
London. 

21,248. Mitkcan Ho.per, T. Williams, A. Treliving, 
and J. Hutchinson, Kent. 

21,244. Brusues, J. M. Jennings, Merton. - 

21.245. Macuines for Wasuixe Propvcts, F. Vinten, 
Merton. 

21,246. Inxstanps, A. G. Brookes.—(A. Kattentilt, 
Germany.) 

21,247. Automatic Borer, 8. J. Wilford, C. L. E. 
Melsom, and G. H. Griffin, London. 

21,248. Fire-proor Tanks, R. M. Harvey, Surrey. 

21,249. Treatinc Canvas, SHIRTING, &c., G. J. Junk, 


London. 
21,250. Jomntinc Woon, F. W. Golby.—(0. Heinrich and 
M., &., and P. Goldschmidt, Germany.) 
21,251. Foop for Horses, M. Verkindere and B. 
Loewenstein, London. 
21,252. Operatina the Vatves of Organs, F. W. 
‘rosby, London. 
—, Borer Freep and other Pumps, C. E. Owens, 
mdon. 
21,254. Binpine Books, F. W. Whitlock, London. 
21,255. Pircn Cuauns, A. Clark, London. 
—_ Rip Hovpers for Umsretias, A. W. Leigh, 
ndon, 
21,257. Sroppers for Dratns, J. Jones, London. 
21,258. Rercectors for Pooroorapuic Purposss, F. R. 
Boardman, London. 
21,259. Suprportinc UmBRELLAs to Cuatrs, G. J. Kirby, 
mdon. 
21,260. Fastener for Lecornes, T. W. Blakeman, 
ndon. 
21,261. Disinrectine and CLEANSING FLU, L. Ascott, 
ndon. 
21,262. Improvep Watcu Prorecror, G@ C. Marks, 
ndon. 
21,263. Improvep Box fcr Matcues, G. C. Carbone, 


on. 

21,264. Nozzues for INFLATABLE VessELs, J. W. Dunn, 
London. 

21,265. Gotr Tees, W. G. Davidson, London. 

21,266. Lamps, J. Ross and Ross Atkins Sunlight Oil 
Lamp Company, Ld., London. ss 

21,267. Gas and Ot Enarnes, C. F. de K. Steuart, 
London. 

21,268. Toy, W. H. Dallimore, London. 

21,269. MeTavuic ALLoys, E. B. Woodford, London. 

21,270. Licutinc Music Desks by Evecrricity, J. A. 
Murdoch, London. 

21,271. Smoxinc CuamBers, G. Hoffmann, London. 

21,272. Distnrectinc WaTER-CLOsETs, R. M. Meyer, 
London. 

21,273. Foipinc Seats, J. White, London. 

21,274. Venticatine Device for Sewers, G. Law, jun., 
London. 

21,275. Tires, W. Doig, London. 

21,276. Iris-pIaPHRAGMS for PHOTOGRAPHIC OBJEC- 
TIvEs, J. Y. Johnson.—(C. Zeiss, Germany.) 

21,277. Corron Yarns, J. Y. Johnson.—(A. 7. Atherton, 
United States.) 














SELECTED AMERICAN PATENTS. 
From the United Statca’ Patent Office Official Gazette. 


500,166, Stream Generator, 7. L. and T. J. Sturte- 
rant, Framingham, Mass. — File! Avguat 2nd, 
1892, 

Claim.—The combination with a steam generator 
having opposite lateral water legs to form a fire- 
chamber therebetween, and a separate steam gene- 
rator forming a wall to the fire-chamber, of means for 


500,166 








uniting the steam space of the two generators, and 
alternately crossed tubes which connect opposite 
water , whereby said separate generator may be 
employed for evaporating salt water, and the steam 
thus generated be conveyed into the steam space of 
the main generator, substantially as described. 

500,288. Evecrricat Heater. J. F. McElroy, Albany, 

N.Y.—Filed October 1st, 1892. 

Claim.—(1) In an electrical heater, a wire wound in 
the form of a spiral spring extending in a spiral path 
about a cylindrically formed non-conductor, in such a 
manner that each spiral shall come into contact with 
the non-conductor at one point only and the layers of 
spirals shall be separated from each other, substan- 





tially as described and for the purpose set forth. (2) 
In an electrical heater, the combination of an insn- 
lating substance, a wire coiled in the form of a spiral 
spring extending in a spiral path about said insu- 
lating subst. ar ducting material placed 
between the adjacent layers of the said spring, 
substantially as described and for the purpose set 
forth. 





500,411. Stream Passencer Boat, A. McDougall, 
Duluth, Minn.—Filed March 23rd, 1891. 

Claim.—(1) In a vessel, a hull, having an arched top 
and an arched bottom, with a deck ¢ forming the 
chord or base of the arched top, a false bottom c form- 
ing the chord or base of the arched bottom, and longi- 
tudinal and cross bulkheads a and 6, exten from 
the top of the hull to the said false bottom, substan- 
tially as set forth. (2) In a vessel, the combination 
with a hull, having an arched top and an arched 





—<————, 
bottom, with a deck d forming the chord or base of 
said arched top, a false bottom ¢ forming the chord or 
base of said archei bottom, and longitudinal and 





cross bulkheads a and } extending from the top of the 
hull to said false bottom, of a deck G mounted above 
the hull on tunets, and cabins I and J mounted on 
said deck, substantially as set forth. 


500,401. Mrxina VALVE FOR PETROLEUM OR oTnER 
Morors, F. A, Lehmann, Dresden, Germany.—Filed 
May 8ist, 1892. 

Claim.—(1) An apparatus for producing a mixture 
of air and petroleum or liquid hydrocarbon, consisting 
of the combination of an air inlet valve a having 
spindle a? and spring a?, to normally keep it closed on 
its seat, said valve opening into a chamber b. a spring 
pressed oil valve d also opening into the chamber }, 
and rods ¢ ¢ connecting the valves a and d by means 
of the cross-bar c? and nuts c8 adjustable on said rods 
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and adapted to be engaged against said cross-bar sub- 
stantially as described. (2) An apparatus for pro- 
ducing a mixture of air and pretroleum or liquid 
hydrocarbon, consisting of the combination of an air 
inlet valve a having spindle a? snd spring a, to 
normally keep it closed on its seat, said valve opening 
into a chamber }, a spring pressed oil valve also 
opening into the chamber 4 and rods ¢ ¢ connecting 
the valves a and d and /3 having screw spindle and 
pointer to regulate the oil inlet at g substantially as 
described. 

500,477. Vatve ror HyprocarBon EnoIngs, B, 
Drysdale, Philadelphia, Pa,—Filed February th, 
1892. 

Clacm.—(Q1) The combination of a casing having 
supplemental charge inlets, atomising devices sub- 
stantially as set forth ; a hydrocarbon inlet, a tapered 
stem adapted by longitudinal movement to control 
the area of said hydrocarbon inlet, a supplemental 
charge valve carried by said stem, and means substan- 
tially as set forth whereby said stem is moved longi- 
tudinally in conformity with the movements of the 


500,477] 





governor. (2) The combination of the casing having 
supplemental charge inlets, the atomising devices, the 
body mounted within said casing and provided with 
internal passages for the hydrocarbon and for the 
atomising air, the vertical hollow standard carried by 
said body, the longitudinally movable stem having a 
tapered end adapted to control the area of the hydro- 
carbon passage within said body, the spring actuated 
piston valve mounted upon saic standard, the supple- 
mental charge valve fitting within the upper portion 
of the casing and — the late: openings 
thereof, and means substantially as set forth whereby 
said stem is moved longitudinally in conformity with 
the movements of the governor, 


504,068, Invector, G. W. Mason, Sharon, Pa.—Filed 
August 3th, 1892. 

Claim.—(1) The herein-described shell for injectors 
consisting of two barrels, the one arranged above and 
parallel to the other, a steam passage connecting the 
one with the other, a water passage connecting the 
two barrels, a steam inlet located at the top, and water 
inlet at the side, the overflow passages beneath the 
lowest barrel, and exit openings leading to the boiler, 
constructed and arranged substantially as described. 
(2) In combination with an injector the lifting tubes 
constructed as described, one of which is provided 
with radial openings to admit water to the same, as 
described. (3) In combination with an injector the 
forcing tubes constructed as described, one of which 
is provided with radial openings for admitting water 
to the same as dexthel. (4) The herein-described 
double, or lifting and forcing injector, consisting of 
the shell 1, constructed and pone go as described, the 
lifting tubes provided with radial openings to admit 
water to the same, the forcing tubes also having radial 


[504,06 8] 








openings 28, for the admission of water to the same, 
the overflow valve 7, and seat 8, adapted to close one 
of the ages 6, and the valve 18 automaticall, 
opera’ to close the two overflow passages, 
arranged and combined for service, substantially as 
and the pu described. (5) The herein- 
described single or forcing injector, consisting of the 
shell having a steam and water inlet, the tubes con- 
structed as described, one of which is provided with 
openings 28 proportioned to the amount of water it is 
desired to admit to the said tubes, and the automatic 
valve 18, constructed as described, for regulating and 
controlling the overflow, substantially as set forth. 
(6), The herein-described means for regulating and 
controlling the overflow , consisting of the 
shell 29, having a valve and seat, a partition separating 
the one overflow from the other, and a groove to 
collect any leakage, all arranged for service, substane 
tially as described. 
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ADJUNCTS OF DEFENCE. 


Tur paper published by Sir G. 8. Clarke, K.C.M.G., 
R.E., in the ‘ Proceedings” of the Royal Artillery 
Institution for September, upon ‘ Adjuncts of Defence,” 
js very short, but nevertheless of considerable importance. 
The writer commences with the following somewhat 
sweeping definition of his ‘subject :—* Any secondary 
weapon, any scientific invention, which, while in no sense 
necessary, may be distinctly beneficial, can only be labelled 
thus. Of such adjuncts there is an increasing number, 
varying in value. Each year brings forward new 
claimants for admission to the national armoury ..... 
only needing sufficient scope to ‘ revolutionise’ warfare. 
Yet warfare has never been revolutionised, even by 
radical changes in primary weapons. The adjunct cannot 

ossibly alter the conditions of war by sea or land.” 
Commenting upon this definition, we would say that 
there are adjuncts and adjuncts. As to the effect of 
modern primary weapons or secondary adjuncts in 
revolutionising warfare, we give only a guarded opinion, 
but it does appear to us that rifled and quick-firing guns, 
smokeless powder, and electric search lights certainly show 
a tendency in this direction. 

The test by which each invention should be judged is 
considered to be this :—(1) What can it actually accom- 
plish ; not in peace ex eriments, but under service con- 
ditions? (2) Does it lend itself to the requirements of 
the British Empire ? (8) Ifso, under what local or other 
conditions? (4) Does the advantage justify the cost? 
The first question is one for the inventor to answer by 

ractical demonstration on lines laid down for him. As 
regards the third, it would be proper for the inventor to 
offer suggestions ; but the second and fourth should be 
determined by those in authority, who would be more 
likely to form a right judgment uninfluenced by the 
inventor. Here we are fully in accord with Sir G. S. 
Clarke, always provided that the invention has a fair 
field and no favour. 

Two adjuncts of defence—the position-finder and the 
Brennan torpedo—are discussed in the paper under con- 
sideration, ‘“‘ without revealing any of their secrets, but 
merely with a view of arriving at some limiting 
principle,” as to their sphere of usefulness. The 
position-finder reduces observation and ranging “to the 
comparatively simple operation of laying the cross-hairs 
of an easily manipulated telescope on a mark. By this 
one operation the range and the line of bearing are 
automatically transmitted to the emplacement, there to 
be translated from dials to pointers connected with the 
mounting. Since the instrument enables the course of 
a vessel to be followed and plotted, the prediction—as to 
its position at any future moment—can be made without 
difficulty, unless the course of the targetis specially erratic. 
The position of the observer being independent of that of 
the gun, the latter is able to carry an aimed fire over water 
not visible from its site.”” Notwithstanding the excessive 
simplicity of this operation, Sir G. 8. Clarke considers 
that when ordinary range-finding can be carried out, no 
increased accuracy of practice can be attained by position- 
finding. He goes on to draw a graphic picture of the 
grave responsibility attaching to the observer in his 
isolated cell, directing the fire of a group of guns ata 
considerable distance. If this individual is the com- 
manding officer, what becomes of discipline in the battery 
itself? If not, the functions of the battery commander 
are reduced to those of laying guns off a dial at the order 
of somebody else. We cannot altogether follow these 
objections to the position- finding system. Ordinary 
range-finding ail be possible from the new bat- 
teries which have been constructed near the signal 
station, and the site of O’Hara’s Castle at Gibraltar ; 
but no impartial observer who was present at 
the firing of the llin. howitzer at Warden Point in 
the Isle of Wight, and who saw the extraordinary pre- 
cision with which fire was directed upon a rapidly- 
moving target at a distance of six miles, could fail to 
persuaded of the importance of Major Watkins’ inven- 
tion, and there is little doubt that the Government has 
acted wisely in making installations of the position- 
finder to direct the batteries just alluded to at Gibraltar. 
As to the degradation of the tactical unit and the 
question of battery discipline, the difficulty is perhaps 
only a sentimental one. The point has never been 
raised on board ship, where single guns or broadsides are 
fired from the conning tower, which holds a position 
exactly analogous to that of the observer's cell on shore. 

The writer concludes that :—“ Position-finding should 
never be employed where sights can be used, and when 
accurate range-finding within effective fighting distances 
is possible. Ample scope remains for the system. In 
the case of a battery intended for high-angle fire, or which 
is required for fire on water not visible from its site, the 
drawbacks disappear in face of the unique solution of a 
great difficulty. Similarly, casemates liable to be quickly 
obscured by smoke may be transferred into efféctive gun 
positions.” In the two concluding limitations we fully 
coincide. But as most modern coast batteries are con- 
structed for high-angle fire, and mostly from masked 
a and all such as employ ordinary gunpowder, 

ecome absolutely obscured after five minutes’ firing, 
practically the whole question for the employment of 
position-finding is conceded. 

Sir G. §. Clarke describes the “Brennan” as a 
mechanical success unrivalled among all competitors. 
The percentage of faulty runs is infinitesimal. 
The steering is excellent, and the immersion exact. 
It is completely submerged and indestructible by 
fire. He thinks, however, that night practice against 
& maneuvring ship would probably be ineffectual. 
With the electric light and a ship running a straight 
course across the front of the installation, hits might be 
made, but its peculiar functions in following up and 
attacking a ship could not be exercised in the darkness. 
This is a serious point, which we do not recollect to 


necessarily great, equalling that of a completely equipped 
battery of four or five 6in. breech-loading guns. It 
provides no defence against torpedo boats, the principal 
danger to shipping in ports situated near an enemy’s 
base. Its range is less than that at which a ship’s fire is 
effective. Notwithstanding all these objections, it is 
considered that even when due reservations have been 
made, the Brennan torpedo must evidently be regarded 
as an extremely formidable weapon within the limits of 
its action. Considerations appear to limit the justifiable 
employment of this weapon to the defence of deep 
channels not exceeding about 1500 yards in width. In 
such a position it would be the means of denying the waters 
beyond to the passage of armoured or other ships, if there 
were no other entrance to them. A case in point would 
have been the passage of the French Squadron beyond the 
Siamese river forts recently. The fire of the heavy 8in. 
steel guns from the Siamese batteries was so inaccurate, 
that little damage was done to the ships. A couple of 
Brennan torpedoes, well aimed, would, however, have 
sunk the vessels one after another with comparative ease. 


come within the range of the limitations alluded to. 


There are many spots in the British Empire which would | 





The Needles entrance to the Solent is clearly one. Sheer- 


rush the Medway. The Ly-ee-Moon pass at Hong Kong 
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ness perhaps another, should an enemy be bold enough to | 


and the channel at Sydney Heads are mentioned in the | form of a pyramid. 


tion and hammer frames. The stone walls for support- 
ing the latter have a depth of 80ft. separated from the 
anvil foundation, lest any sinking of this latter should 
affect the framework of the structure itself. 

The hammer was designed by Mr. John Fritz, chief 
engineer and superintendent of the company. All of its 
parts were manufactured at the works, and although 
Bethlehem had free consultation with Creusot, it differs 
radically in many points from the celebrated French 
hammer. It rises to a height of 90ft. from the floor line. 
The housings proper are each composed of two parts, 
the lower weighing 71 tons each, the upper 48 tons 
each; these are bolted together and surmounted by an 
entablature of 61 tons, carrying a 76in. cylinder 24ft. 
high. The housings are clamped to base plates, each 10ft. 
by 8ft. and weighing 56 tons, giving a 42ft. longitudinal 
width of frame and a working floor width inside of 
housing of 22ft. A 16in. steel piston-rod 40ft. long 
actuates the enormous tup, which is composed of three 
parts, two forming the ram and a third the die. The 
hammer is single-acting, steam-lifting only; the total 
weight of falling parts, length of stroke, and gravity, 
governing the work done. The anvil foundation consists 
of piles driven to bed rock or gravel; timber frames, steel 
slabs, and twenty-two iron blocks carefully machined and 
fitted, forming a metal mass of 1800 tons, arranged in the 
This is about two and a-half times 
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125-TON HAMMER 


paper. The heads at the entrance to Port Philip constitute | the weight of the anvil of the Marrel 100-ton hammer, 
another instance, and both entrances to the magnificent which is 760 tons. To secure an even floor for working, 
harbour at Auckland. Wellington in New Zealand and | the spaces between the frame and anvil foundations are 
Halifax might also be included, and as we write many | closed with cribbing, leaving exposed only the anvil block. 
more instances occur to us. It is, indeed, a little difficult |The steam admission valve, of the double piston form, 
to understand how Sir G.S. Clarke can have arrived at the | 2lin. in diameter, is moved by a 12-inch direct-acting 
opinion that they were few in number. We entirely engine on the same rod, with a smaller balance cylinder 
agreee with him, however, in raising the question as to | placed above it. The valve of this auxiliary engine is 
whether naval officers will consider that they have any- | similar in construction to that of the hammer, and is 
thing to gain in running past Brennan installations. The | worked by hand from the platform by wire ropes and a 
existence of such features can hardly be kept secret. train of levers. A link connected with the rod below 
| the cylinder acting upon the levers in the opposite direc- 
| tion to the hand gear as the piston descends, closes the 
slide valve and shuts off the steam supply. A further 
provision for regularity of motion in the auxiliary valve 
— | is added in the form of spiral springs fitted to the bottom 
Tue large steam hammer erected by the Bethlehem | of the valve rod, which prevent shocks. The whole 
Iron Company, to which allusion was made in our article | arrangement is very sensitive, a movement of less than 
on the ordnance exhibits at Chicago on October 20th, is | jin. in the starting handle being sufficient to put the 
represented in the illustrations on page 482, the former | hammer in action. 
being reproduced from a photograph of the full-sized| A ring of square apertures placed about two-thirds up 
model at the Exhibition, while the latter, reduced from | the cylinder hmits the length of stroke of the hammer, 
drawings, show the arrangement of the anvil and its|as in the event of the piston passing these, the steam 
foundations. Although since the completion of Messrs. | would escape all round into the atmosphere. The top 
Park Brothers’ 17-ton hammer, two others of mode- | part of the cylinder above these ports is filled with air 
rate proportions have been erected, viz., the 20-ton | intended to form a cushion for increased safety. 
hammer of the Latrobe Steelworks, and the Mid-| The hammer is served by four heating furnaces con- 
vale hammer of 30-tons, both employing top steam | veniently placed, and by four gigantic cranes, each of 
to increase their forging power, it has been left for | 300 tons capacity, having longitudinal, transverse, ver- 
the Bethlehem Company to add to its already | tical, and turning motions, by which every required posi- 
splendidly-equipped plant, the largest and most efficient | tion and movement cf the forgings can be easily con- 
hammer in the world—a single-acting machine of | trolled. The traversing movements are effected by high- 
125 tons. The building in which this hammer has been | speed compressed air engines, and the lifting and lower- 
erected is 500ft. long, and is located on ground that was | ing of the work by a suspended hydraulic engine with a 
partly an island and partly the bed of the southern | vertical range of 10ft. 
channel of the Lehigh River, turned from its course to| In describing this hammer as one of 125 tons it is 
provide the hammer site. ' meant that the weight of tup (including die), piston, and 
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have seen raised before. The cost of an installation is 


A pit 60ft: ny ee was excavated below the water-level | rad.is 125 tons, which, falling a distance of 16}it. (full 
and piles were thickly driven, both for the anvil founda- ' stroke), without top steam, produces the full power of 
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125-TON STEAM HAMMER, BETHLEHEM IRONWORKS, U.S.A. 


the hammer. As such, the following hammers have com- 
parative weights of:— 


Company. Tons. 
Sir W. G. Armstrong, Mitchell, and Co., Elswick, 
a ee ae eee 0 
ot ee eee 
PEPER Src se ay. eke. ines” ake, ee 
Aboukoff Steelworks, Russia... ... 1... ... o- «- 50 
CNR ng iis | epithe ly peer) (ee Anle’ ans LE 
eee See. 
Schneider and Co., Creusot, France ... ... ... ... 100 
Marrel Brothers, Rive de Gier, France ... ... ... 100 
Terni Steelworks, Italy ... ... . ies ees a 


And all are single-acting, except those at Elswick, 
Woolwich, and Aboukoff. 

Begun in 1889, the Bethlehem hammer was success- 
fully put in operation June 30th, 1891, since which time 
many very large forgings for armour-plates and other 
war and structural material have been shaped under it. 

Notwithstanding its great size and power, the hammer 
is intended principally for use as a finishing tool, a much 
more powerful forging agent having just been completed 
in the same building. This is a press of 14,000 tons 
maximum power, with two 50in. rams driven by water at 
700 lb. per square inch pressure. This is supplied with 
pumps similarly arranged to those of the Whitworth presses 
in the steel works, the three 90in. by 50in. engines being 
vertical and the pumps horizontal. The estimated power 
of these engines is 16,000-horses. Space is also provided 
on a third bay of the building for a rolling mill should its 
erection become necessary. 

The steel works at Bethlehem contain four Siemens fur- 
naces of the original form, with cooling mains for the 








gas producers, and full double regenerators for heating 


both gas and air. Two are of the nominal capacity of 
10 tons and 20 tons, and the other two of 40 tons each, 
but these weights may be notably exceeded when very 
large ingots are required. The heaviest sizes are those 
for armour plates, which are of rectangular shape and 
cast open, but for artillery and heavy marine forgings 
cylindrical ingots which are subjected to the Whitworth 
process of fluid compression are used. For the latter 
purpose a press is provided capable of exerting a stress of 
7000 tons, equal to 8} tons per square inch upon a 54in. 
ingot, but it is rarely worked to the full power. The steel 
furnace house contains two other presses of 2000 tons and 
5000 tons for general forging purposes, all of which, with 
the pressure pumps and engines, were supplied by Sir 
Joseph Whitworth and Co. A large compressor made by 
the Rand Drill Company furnishes compressed air for 
working the cranes. 








Tue CHALLENGE TO AMERICAN LocomoTIvE BuILDERS.—In the 
last issue of the Railroad Gazette there appeared a letter sent by 
the exhibtors of the locomotive James Toleman to American 
locomotive builders, challenging them to test one of their locomo- 
tives against the James Toleman. The challenge was sent to 
four locomotive building companies and to one railroad. Of the 
builders, three replied that the locomotives exhibited by them 
were built on orders from railroad companies, and were to be 
delivered to the latter as soon as the Exposition was over. The 
Baldwin Company replied that as the performances of their 
engines were well known to themselves and to American engi- 
neers, and that of the James Toleman, or its class, was not, 
it would probably be best for the James Toleman to show 
what it is capable of doing in the service in which the Baldwin 





ry have made their records ; that if the engine could be sent 
to Philadelphia it could easily be arranged to have it work the 
Royal Blue Line trains between Washington and Jersey City, and 
its performance could then be compared with the records of the 
Baldwin engines. It is quite probable that the locomotive will be 
sent to a pane ae. and, if satisfactory arrangements can be 
made, 1t will work the trains mentioned. The New York Central 
officers acknowledged receipt of the challenging letter, but desired 
time to consider the matter. At the time of the present writing, 
Messrs. Westwood and Winby have had no definite reply from this 
company, and the question of a trial is still endoséed. 


THE Water SurpLy oF MALLING.—At the special meeting of 
the Malling Rural Sanitary Authority on Wednesday, the scheme, 
prepared by Mr. Arthur F’. Bowker, C.E., F.G.S., for water supply 
to the villages of East Malling, Larkfield, New Hythe, and Ditton, 
by means of about seven miles of mains to be laid in connection 
with the Mid Kent Water Company’s Works, was approved, and 
an agreement signed and sealed which practica'ly guarantees to 
thecompany £300 perannum, until thatsum is received in water rents 
from the district. This concludes negotiations which have teen 
carried on for nearly a year; the main point at issue being the 
amount and period of guarantee, an agreement being brought 
about after the Authority had submitted the whole matter to the 
Local Government Board, with the result reported in THE ENGINEER 
of 20th ult. The serious insanitary condition of the district 
reported yearly by the medical officer of health, caused the 
Authority last _— to appoint a committee to inquire into the 
whole matter. Many wells were analysed, of which a large number 
was closed, and but few certified to be fit for drinking purposes, 
and thus they reported that an efficient water supply was 
absolutely necessary. The population in 1891 was 2. The 
Water Company expects to terminate the guarantee at an early 
period, if the Authority makes use of its powers in closing con- 
taminated wells and streams, and hopes to make further agree- 
ments with the Authority for water supply to other villages in 
their district, particularly on the right bank of the river Medway 
between Maidstone and hhochester, 
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THE STANLEY EXHIBITION OF CYCLES. 


seventeenth ive year the Stanley Cycling Club 
naa annual show or exhibition of cycles. This year the 
show is located in the Agricultural Hall, and although several 
of those who claim to be leading manufacturers are not 
represented, the entire space of the hall, including galleries, 
is filled with exhibits re ating directly or indirectly to the 
manufacture of cycles. Numerous as the exhibits are, one 
fails to find anything really new in the construction of the 
cycle, and one is led to believe that the time is not far distant 
when fixity of pattern wil! have become an established fact. 
Such novelties as are shown relate chiefly to improvements 
in details of construction, and we note an absence this year 
of “feather weight” machines, and there seems to be a 
tendency all round to slightly increase rather than reduce 
weight. Many firms are now so mounting the driving chain 
wheel on the pedal crank axle, that it can readily be removed 
and another one substituted, if it is desired to change the 
gear, and several exhibitors show improvements in pedal- 
crank axle brackets with a view to reducing the width of the 
tread. We should judge from the exhibits as a whole that 
the geared ordinary has not ‘ caught on” with the cycling 

ublic to the extent that it was supposed it would twelve 
months ago, and we can only reiterate our belief that nothing 
will supersede the modern rear-driving safety bicycle. — 

The only novelty in the construction of machines is the 
_— rear-driving bicycle, in which the position of the 
ri 





This ferrule is introduced into the end of the tube before 
the tube is placed in the socket of the junction piece or 
bracket, so that it gradually increases the strength of the 
tube at this point. 

Another ee and useful device is the arrangement used 
by Battersby for the adjustment of the seat pillar. The 
socket adapted to receive the seat pillar is made taper inside 
and thre to receive a tapered split nut, through which 
the seat pillar passes, the seat pillar being locked to the rim 
after the necessary adjustment has been made, by screwing 
the split nut down into the tapered socket, thereby binding 
the nut firmly on to the seat pillar passing through it. 

A novel construction of pedal is introduced by H. Waterson. 
The width of this pedal is made adjustable to suit any width 
of boot by fitting the pedal with an additional side plate, 
capable of being adjusted with respect to the outer side plate, 
forming part of the frame of the pedal. 

The only improvement in spring frames is exhibited in the 
inventors’ section by Thomas Knowles, of Manchester. In 
the machine exhibited the members of the top fork of the 
back frame, carrying the driving-wheel, are hinged or jointed 
at a short distance from their points of attachment to the 
axle carrying the driving-wheel, the movement of the said 


| hinges or joints being controlled by a single helical spring 


attached to the rear part of the steering socket, and con- 
nected to the — or joints of the members of the real 
frame by a pair of bridle or connecting rods. This construc- 





er is raised some 8in. or 10in., by raising the position of the ' 


al-crank axle and the seat, the object, apparently, being 
to place the rider further from the mud and dirt of the road, 
i to give him a more commanding position. Several firms 
exhibit, and lay claim to be originators of this type of 
machine, but we think that the Rudge Cycle Company have 
a just claim to be the first to introduce this type of machine. 
This old-established firm seems to have struck a new lease of 
life by the introduction of machines of a more modern pat- 
tern than they were wont to manufacture, and throughout 
their exhibit—which appears to be one of the largest in the 
show—we notice ried 7 — “on 
of finish for which the firm have 
such @ reputation. EP a, 

We notice a large number of tan- 
dem bicycles are exhibited, and there 
appears every reason to think these 
bicycles ‘ built for two” have now 
sufficiently made their mark to be- 
come a permanent type of machine. 

The Whitworth Cycle Company, of 
Birmingham, also has a large and 

raiseworthy exhibit, but, except some 

improvements in the details of con- 
struction, they show nothing novel. 
We notice that all their machines are 
fitted with the improved rim which , 
we remarked on last year, and that 
most of their wheels are shod with 
the Palmer tire, which we shall deal 
with later on. 

Another of the old-established firms 
which stick to the Stanley Show is 
the Referee Cycle Company, who, 
this year, introduce a new construc- 
tion of steering head and brake for 
their roadster cycles, which, so far as 
the head is concerned, has been used 
on their racing machines during the 
past season. 


From the iHustration it will be seen that the | 


prongs of the front fork are continued upwards to form the | 


ead, and carry bridges supporting a hollow centre pin, form- 
ing with the socket on the end of the main frame, the ball- 
bearing steering head. The plunger of the brake passes down 
through this hollow spindle, so that the brake mechanism is 


entirely concealed within the head, forming a very neat and | 


effective arrangement. 

A new firm, called the Fenner Rear-steerer, Front-driver, 
Cycle Company, exhibit the only real novel departure in the 
construction of cycles in the show. From the illustration of 
this machine, it will be seen that the front wheel is the steer- 


FENNER BICYCLE 


ing wheel, and that the steering head or joint is placed 
immediately in the rear of the front wheel, so that both 


wheels are operated to control the steering. The novelty in | 


this construction consists in mounting the driving axle, the 
seat for the rider, and the steering handle bar, all on one 
rigid frame, so that these points never vary with respect to 
each other, and therefore allow the rider to put his whole 
work into the driving of the machine. We think that this 
machine has a future before it, as it overcomes the necessity 
inherent to the geared ordinary, of pulling at the handles 
against the thrust on the pedals, 

The originators of the geared ordinary, the Crypto Cycle 
Company, have a large exhibit of these machines, and it 
appears that the most recent type is one having approxi- 
mately equal sized wheels, viz., 22in. and 25in. respectively, 


but we imagine that this machine will only find favour with | 


Tracing men, whose only thought is speed. 

, Among the many my nose in details which we notice 
is the serrated ferrule, introduced by the Central Engineering 
Works Company, for strengthening the junction of the tubular 
members of aframe with the brackets or junction pieces thereof. 





tion appears simple and effective. 

















REFEREE FRAME AND HEAD 


Messrs. Alldays and Onions’ Pneumatic Engineering 
Company have many improvements in the details of their 
machines, of which they have an imposing show, the most 
important of which is an improved crank, which is con- 
structed in the form of a braced girder, thereby obtaining 
extreme lightness without decreasing the strength. 

The Leicester Cycle Company have a large show of their 
| Peregrine ”’ safeties, which are, as usual, constructed and 
| finished off in the highest degree, and well deserve the 
| reputation which they have acquired. 

Messrs. Battersby, Sons, and Cahn, of Nottingham, have 


-@ large exhibit of machines fitted with their “Loco” gear, 


which we have previously described. This 
gear has been improved in detail, so that 
the width of the tread is materially reduced, 
and we should say that if any type of 
driving gear does supersede the chain gear, 
it will be that of the “‘ Loco ” type. 

William Bown, of Birmingham, has an 
—a good exhibit of cycle fittings, 
among which we notice a new pedal, which 
is not only a marvel of lightness, but is also 
interchangeable, so that the pedals can be 
cg either with rubber blocks or rat-trap 

ars. 

We notice that a very large proportion of 
the machines exhibited are fitted with gear 
cases, but it does not seem that Mr. Carter, 
the original inventor and introducer of the 
gear case, has matters entirely his own way, 
as many new types of these cases are being 
introduced. The ‘“ Dover” gear case exhi- 
bited by the Dorman Engineering Company, 
of Northampton, is made of papier maché 
and is detachable, so that it can be taken off 
and replaced on a machine in a very short 
space of time. Another readily detachable 
gear case is the “Presto,” exhibited by 
Messrs. Orme, Evans and Co., of Wolverhampton, while the 
gear case of Grose, of Northampton, which is constructed of 
leather so that it is practically non-destructible and quite 
noiseless, has a large and increasing sale. 

The improvements in saddles seem to run entirely in the 
introduction of air-inflated cushions, and of the many types 
of pneumatic saddles exhibited we were most impressed with 
that exhibited by Messrs. Guthrie and Halls’ Pneumatic 
Saddle Company. 

In wheels, various attempts are being made to obtain a 
cushioning action within the wheel to give the ease of a 
pneumatic tire without the use thereof. We last year 
referred to a pneumatic hub exhibited by Mr. R. W. Thomas, 
and although this inventor has a space at the show, we find 
he is not exhibiting his hub, but we find another inventor— 
Mr. Dorg—introducing a pneumatic hub, which on the face of 
| it appears a good thing, though the wheels exhibited seem to 
lack lateral stability. An entirely new departure in the con- 





struction of wheels is that of Messrs. Smiley and Dunlop, as 
used in their central pneumatic action wheel. This wheel is 
constructed in two parts which have interposed between them 





an annular chamber inflated with air, forming a pneumatic 
cushion. The rim of the wheel, which is made in two parts, 
is shod with a solid tire, the central part of the rim acting on 
the pneumatic cushion, the lateral stability of the machine 
being obtained by the two outer parts of the rim, which are 
connected by tangent spokes to the hub of the wheel, so that 
the stiffness and 7: of the whole wheel is at all times 
sap maintained. This construction of wheel appears to 

entirely free from complications and liability to accidents. 

The greatest interest of the show is naturally centred on 
pneumatic tires, which from the complaints that have been 
so general during the past year, do not seem to have made 
much advance towards perfection, and we still think that the 
pneumatic tire of the future is not yet before the public. 
Amongst the many tires shown, that which attracts the 
most attention is the Palmer, the introduction of an American 
gentleman of that name during the last few months, when 
he certainly obtained a quick and enviable reputation for his 
tire by the large number of races which were won on 
machines fitted with them. From a close examination of 
this tire, we are content to believe that it is the fastest tire 
yet known, but whether it is as well suited for use on the 
road as on the path is, we think, a question open to doubt. 
As it is a solid wall tire, we have some doubts as to the 
possibility of effectively repairing all sorts and conditions of 
punctures, a defect which has always existed in tires of this 
type. The novelty of the Palmer tire consists in the method 
employed to reinforce the rubber. The reinforcing material 
consists of strands or threads of cotton or other material 
laid in parallel rows a short distance apart from each other, 
and rolled and pressed in between two thin sheets of rubber, 
thus forming a new fabric. This fabric is made up into tires 
by taking strips of it and winding it round first in one 
direction and then in another. It will thus be seen that the 
threads of the restraining material never come into contact 
with each other, being covered with rubber, and so avoid the 
sawing action which occurs in the ordinary woven fabric, and 
the elasticity is not impaired by the presence of the strength- 
ening canvas. 

Many of the firms exhibiting are using bands or wires for 
fixing the covers of these tires to the wheel rims, and we 
notice that the Seddon Pneumatic Tire Company, while re- 
taining the bands or wires for fixing the covers of their tires, 
have introduced a new device for pulling up and locking the 
said bands, which consists of a peculiarly-shaped lever, to 
one end of which one end of the fixing band or wire is attached, 
the other end of the band or wire being pivotally attached to 
the lever at a short distance from the end to which the other 
end of the band or wire is connected, so that by turning the 
lever in one direction the band or wire is extended or length- 
ened, and by turning it in the opposite direction, to lie in the 
groove of the wheel rim, the band or wire is drawn up or 
shortened. We believe that the first company to use such & 
lever tensioning device was the Turner Pneumatic Tire Com- 
pany, who now exhibit their tire in its perfected form. From 
the illustration of this tire it will be seen that one end of the 
band or wire is hooked to the bottom of the wheel rim, and 
the other end is attached to the lever fulcrated to the wheel 
rim, so that when the lever is open or vertical with the rim, 
the fixing band or wire is slack, but when the lever is shut or 
closed down to the wheel rim, the band or wire is drawn up 
taut. Inthe Turner pneumatic tire only one of the fixing 
bands or wires is made extensible and contractible, the 
band in the other edge of the cover being made endless 
in the form of a hoop, the said edge of the cover being 
kept in place on the wheel rim owing to the peculiar shape 
of the said rim, the bottom of the groove of which slopes 
from one side of the rim to the other, so that although the 
inextensible edge of the cover cannot leave the wheel rim at 
the side at which it is intended to remain, it can by pulling 
it over to the other side of the rim be removed therefrom. 

The Sydney Pneumatic Tire Company show a tire of an 
entirely novel construction, and after carefully examining it, 
we think it is one of the best tires at present before the 
public, looking at it from the point of view of ease and 
ow in attaching or detaching the cover to expose the air 
tube. From the illustration of this tire it will be seen that 





i) 
THE SYDNEY PNEUMATIC TIRE 


in both edges of the cover C there are endless bands or hoops 
of wire D, thatthe rim is flat onits outer surface, and has 
beads on the edges of its inner face, and that the edges of 
the cover are fixed to the edges of the wheel rim by springing 
the endless hoops or bands in its edges round under the beads 
on the edges of the wheel rim. 

A simple and effective method of attaching the cover of a 
pneumatic tire to the wheel rim is exhibited by L. Van den 
Broeck, of Antwerp. The edges of the cover are enlarged to 
form hooks, which fit in grooves in the edges of the wheel rim, 
and engage with the turned-in edges of the wheel rim, and are 
kept firmly engaged therewith by the pressure of air within the 
tire. Whe: however, the tire is deflated the edges of the cover 
can be detached from the wheel rim by bending over the tire, 
until one of its edges can be drawn obliquely out of the 
groove in the edge of the wheel rim with which it engages. 

The complaints of punctures in pneumatic tires have been 
so numerous during the past season that the use of some 
device for rendering tires unpuncturable seems to have be- 
come a necessity, and several firms are introducing devices to 
this end. The most important is that known as the puncture- 
proof pad, manufactured by the Puncture-Proof Pneumatic 
Tire Company, of Dublin. This pad is composed of cotton- 
wool, or the like, impregnated with powdered resin, the pad 
thus formed being enclosed in a light waterproof bag, so that 
all that has to be done to apply it to a tire is to deflate the 
tire, and place it between the crown of the arch of the cover 
and the air tube, so that it lies directly under the tread of 
the tire. This pad appears, in dry weather at all events, to 
be entirely puncture-proof; but we anticipate that in wet 
weather it would not prove so effective, and we should like to 
see a trial of this pad made with wet nails and wet glass, on 
a wet surface. 

Another pad which appears, from rough experiments made 
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with it, to attain the desired end, is that of M. L. Thiboust, 
of Paris. This pad consists of a series of folds of silk, which 
are gathered up on a foundation of some elastic material, and 
one of the great claims made for this band is that it is 
elastic, and therefore does not impair the resiliency of the 
tire to which it is fitted. We should have thought a pad of 


raw silk or raw fibre would have answered the purpose even | 


better than folds of a silk fabric. Another air tube protector 
is that of Brassington and Cooke, of Manchester, who enclose 
the air tube in a bag or case formed of untanned hide instead 
of canvas, and although it must add slightly to the weight of 
the tire, it seems a difficult matter to get anything to pierce 
this protecting material. Mr. Harvey, of Nottingham, shows 
a protecting band which consists of a band of ribbon steel 


’ 


enclosed in a canvas bag and surrounded by rubber, so that it 
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can be readily cemented or otherwise attached to the outer 
face of a tire, and forms a running thread which, owing to 
the steel band within it, is absolutely unpuncturable. 
Another tire of the wired-on type is the Scvereign, made by 
Messrs. Jelley and Co., of Wandsworth, and applied to the 
wheels of cycles manufactured by them. In this tire, which 
we illustrate, the overlapping ends of the wires, after passing 
out of the pockets in the edges of the cover in which they are 
located, have enlargements formed on their ends terminating 
in eyes. These enlargements are adapted to engage with 
blocks or fastenings attached to the bottom of the wheel rim. 
To fix the edge of the cover one end of the wire is placed in 
one of the fastenings, and the wire is pulled up taut by means 
of a suitable hook engaged with the eye on the free end of the 
wire, and the said end of the wire is engaged with the fasten- 





and parts. It is claimed for this process that it overcomes 
all the objections to pickling and the difficulty of removing 
scale, that being partly automatic it requires less attention 
than ordinary plating, and does not cost more than one-tenth 
of a penny per frame. The plant consists of the ordinary 
plating plant supplemented by two or three special instru- 
ments. 








PRIVATE BILLS AND PROVISIONAL 
ORDERS, 1894. 
MAKING all due allowance for the usual rush which imme- 
diately precedes the 30th of November, the prospects of Pri- 
| vate Bill legislation for next session, so far as professional 
| work is concerned, do not, at present, appear too promising. 
| Placing railways in the first rank, we find a petition headed 
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JELLEY’S NON-SLIPPING TIRE 


the “ Golden Valley Railway,” for the purpose of extending 
the time for the purchase of lands and completion of lines to 
Monmouth, authorised by the Act of 1889. The promoters 
of the Eaton and Church Hope Railway Bill apply simply for 
an extension of time, but the North Cornwall Company has 
a more pretentious scheme in view. It seeks to construct 
both entirely new, as well as deviation and branch lines, 
extensions to Newquay and Truro, It asks for powers to run 
over the Great Western, and make further arrangements with 
that company and the South-Western, to raise additional 
capital, and to form new railways into a separate undertaking. 
Of two gas companies promoting Private Bills, the ‘‘ Paign- 
ton,” in Devonshire, desires to dissolve, and re-incorporate 
itself, with the acquisition of additional legislative powers. 
On the other hand, the “ Carshalton Gas” applies for per- 
mission to amalgamate itself with the Croydon and Commer- 
cial Gas and Coke, or, failing that union, to sell or transfer 
its undertaking to the same company. In the latter case the 
dissolution of the “ Carshalton ’’ would follow as a matter of 
course. In 1891 Parliament conferred powers on the South 
Staffordshire Mines Drainage Commissioners, enabling them 
to borrow money on the security of mortgages. The Com- 
missioners now petition for the creation of charge on col- 





THE GRAPPLER 


ing by passing the wire through the slot in the top of the 
fastening, which is only of a width slightly exceeding the 
diameter of the wire. When the wire is dropped into 
the fastening the tension pulls the enlargement on the end 
of the wire into the enlarged recess formed in the fastening, 
so that the end of the wire cannot be lifted out of the said 
fastening by the pressure exerted on the cover on the inflation 
of the tire. This firm also shows a novel device for rendering 
pneumatic tires non-slipping. From the illustration it will 
be seen that the tread of the tire is caused to assume a 
heart-shape, by means of a restraining hoop of wire, thus 
giving a double tread of running surface, which is stated to 
absolutely prevent side slips. If this is so, we have little 
doubt its application will become general, as it is applicable 
to all types of pneumatic tires. 

Another tire making a bold bid for popularity is the 
Grappler, placed on the market by the Grappler Pneumatic 
Tire and Cycle Company, of Dublin. From our illustrations 
of this tire it will be seen that tie cover of the tire is fixed to 
the wheel rim by means of a series of grapplers, which are 
metallic pieces fixed to the edges of the cover, and adaptec 
to engage with the recurved edges of the wheel rim. 

Amongst the tires exhibited that have made their reputa- 
tion, and are not shown as novelties, we notice the “Clincher,” 
made by the North British Rubber Company, the ‘ Nedder- 
man,” by the Nedderman Tire Company, whilst the new 
“‘Preston Davies,” the ‘‘ Mackintosh,” the “ Trigwell,” and 
the ‘‘ Beeston’ pneumatic tires are to be seen fitted to many 
exhibits, although they are not directly exhibited by their 
respective manufacturers. 

As showing the development of the use of the pneumatic 
tire, it is interesting to note that amongst the exhibits is a 
brougham fitted with cycle wheels, and Clincher pneumatic 
tires, and also a dog-cart, the wheels of which are shod with 
Preston Davies pneumatic tires. 

The machinery section is well filled by such well-known 
firms as Tangyes Limited, gas engines; Crossley Brothers, 
gas engines; Selig, Sonnenthal and Company, machine tools ; 
W. Canning and Company, plating plant; Woodhouse and 
Rawson, United, electric process for cleaning cycle frames 


PNEUMATIC TIRE 


lieries as collateral security for moneys to be raised by the 
Commissioners, a board of assessment, levy of contribution, 
enforcement of charge by sale, mortgage, or lease, and for 
various incidental provisions. 

Some rather extensive new. works are contemplated under 
the clauses of the Bill, entitled ‘‘ The Surrey Commercial 
Docks.” In addition to new roads, canal docks and entrances, 
alteration of the Surrey Canal, diversion of water from the 
river Thames, and power to dredge the same, the Greenland 
Dock is to be extended in a westerly direction for a distance 
of a quarter of a mile. It is also to be provided with a new 
entrance from the river, and made to communicate with the 
Canada Dock. An extension is also to be made in the Russia 
Dock, and a passage with gates from it to the extended portion 
of the Greenland Dock. Agreements are to be entered into 
with the London and India and the Millwall Docks Companies, 
and various existing Acts amended and repealed. As the 
promoter of a sanitary and sewage Bill the Corporation of 
3ury is to the fore, with rather an extensive preamble. It 
seeks to be empowered to construct new sewers and sewage 
works, the former of which amounts in total length to seven 
miles, to purchase land for waterworks, to utilise the Livesey 
fields at Bury for sewage purposes, and in general to be 
permitted to exercise legally the usual functions pertaining to 
a large and important local authority. 

We are enabled to chronicle among the applications for 
future Provisional Orders, nine more in the category of 
Electric Lighting, to which at present we can only briefly 
refer. Of all these, the only one in the neighbovhood of 
London is that of the Crystal Palace and District Company, 
which asks merely for an extension of its area of supply. 
Under the head of ‘‘ Corporations,” there are five more to be 
recorded, all of which base their petitions upon very nearly 

| the same lines. These are Plymouth, Monmouth, Chipping 
| Wycombe, in the county of Buckingham, Chesterfield, and 
St. Helens. The people of Penrith apply for their Order in 
the name of their Local Board, and Messrs. Crompton and 
Company, as the company, seek from the Board of Trade 
the necessary permission to light up with electricity the 
| borough of Chelmsford and also that of Swansea. Against 
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this electrical display, so far, we have two Gas Or 
for, one by the Willenhall and the other by the | 
Company. 
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LONDON ASSOCIATION OF FOREMEN ENGy. 
NEERS AND DRAUGHTSMEN, 





THE usual monthly meeting of this Association was heid 
Saturday evening, the 4th inst., in the K room of the Cannon str os 
Hotel, when the President and Vice-President occupied the chain, 
After the usual general business was done, a paper w ev 
Past-President Mr. William Powrie, on 
the Market.” 

Mr. Powrie mentioned the antiquity of tin, and the different 
countries where it is found, and that this country was prob 
brought into notice among eastern nations through the tin mines of 
Cornwall. He stated he had recently an opportunity of seeing the 
whole process of mining and smelting as carried ‘on there he 
proceeded to give a description of the operations at the Dolvoath 
mine, near Camborne, which he believed was the largest tin mine 
in the country, if not the world, employing about 1350 hands 
producing about 2500 tons of tin ore, equal to about 1600 tons of 
| metallic tin per annum, The workings extend to a depth of about 
balf a mile, and comprise about seventy-tive miles of galleries 
leading from the different shafts. he tin ore, or * block tin,” jg 
found in vertical veins or lodes, generally from 12in. to Win, Wide 
in the solid granite, which is drilled by compressed air, blasted. 
and sent to the surface for conversion. It is broken into gma} 
pieces like macadam, by Blake-Marsden stone breakers, and 
pulverised by stamps, of which there are about 240 in use a 
number of which are of the latest Californian type, but made 
by Messrs. Harvey and Co., of Hayle. The powdered stone, or 
** whits,” is calcined, to drive off the arsenic and sulphur it oo 
tains, and is subjected to careful and repeated washings to eli 
minate the worthless material, and the tin ore which is deposited 
at various stages by gravity is carefully collected and stored for 
smelting, and contains about 65 per cent. of pure tin. In the 
washing processes there are employed 200 revolving ‘ buddles 
500 fixed frames, and 14 new revolving frames, the whole being 
roofed over and the electric light fitted so that work can be carried 
on day and night in all weathers. The mine is kept dry by three 
large pumping engines of the usual Cornish type, the ‘largest 
having an Sdin. cylinder and ft. stroke, and radiation is effectively 
| prevented by encasing the cylinders in brickwork. ‘here js 4 

man engine in use for taking the miners to and from the 314 
| fathoms level, which is peculiar to Cornwall. 

It is similar to a pumping engine in machinery and arranyement, 
but instead of the pump rod there is a ‘‘spear”’ of wood which moyes 
in guides up and down througha space of 12ft. at about tive 
strokes per minute. On the spear steps of wood are fixed about 
a foot square and 12ft. apart, on which the men stand while th: 
spear is in motion, holding on by iron rods fixed to the spear for 
the purpose. When the spearstops at tep or bottom of the stroke, 
its steps are level with small platforms, called *‘ sollars,” which are 
fixed in the sides of the shaft. By standing on the steps of the 
spear during its upward motion only, and on the “‘sollars” while it 
moves downward, the men are raised to the surface by successive 
lifts of 12ft., without any labour on their part beyond stepping 
from the rod to the ‘‘ sollars”’ and back again. As many men may 
thus be coming up at one time as there are steps on the rod, and as 
the ‘‘ sollars ” are fixed on both sides of the shaft, an equal u waber 
can be taken down, each descending manstepping on tothe rod as the 
ascending man steps off. At this mine is still standing the old build. 
ing in which Trevithick made bis tirst locomotive while engaged as 
engineer tothemine. Mr, Powriealsogaveaninteresting description 
of the smelting process as carried on by Messrs. Williams, Harvey, 
and Uo,, of Hayle. The tin ore is calcined to drive out the remaining 
arsenic and sulphur, then mixed with powdered anthracite coal in 
the proportion of 1 cewt. to 3 ewt. of ore, and charged into a 
reverberatory furnace, with a small quantity of lime added as a 
flux. It is heated until it fuses, and is kept so for about seven 
hours; the lime uniting with the siliceous and other foreign 
matters in the ore, forms a slag which rises to the surface, and is 
raked off through the door and the molten tin drawn off through a 
tap-hole at the bottom of the furnace, and cast into slabs of block 
tin. It is further purified by slow melting in another furnace, 
carefully skimmed, and run out into cast iron circular vessels, 
where it is kept in a state of violent ebullition for six or seven 
hours, which throws up the impurities to the top, from which 
they are skimmed, and when pure tbe tin is ladled out and 
cast into moulds to make bars or pigs of pure block tin. Several 
members spoke in appreciatory terms of the paper, and Mr. Coates, 
the President, said it was interesting to know how tin was pro 
duced, but with all our modern appliances we could not produce 
some metals in which tin formed a part so well as those who wer 
usually referred to indefinitely as the ancients. He stated that he 
had several bronze cutting tools of great age, which he bad not 
been able to equal in quality, and that those who produced them 
must have known how to make and mix tin better than we do now. 

Mr. Powrie replied to various questions, and a vote of thanks 
was passed to him for his interesting and instructive paper, and 
the meeting closed. 
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ENGINEERING Society, Kine’s CoLLtecre, Loxpon,— A genera 
meeting was held on Friday, October 27th, the president in the chair. 
The president put forward a proposal that the annual smoking concert 
should be held as usual this term. The motion being carried, the 
following tive gentlemen were elected to take the matter in hand: 
Messrs. Atchison, Buckmaster, Cater, Travers, and Trill. Mr. 
Buckmaster then read a paper on ‘‘ Telephones.” He pointed out 
that the telephone was the realisation of the dreams of thé 
scientists of the last century. Charles Bourseul was the first to 
suggest the theory of the telephone, but his instruments failed 
in practice. Mr. Reiss invented the tirst telephone which would 
produce musical sounds only ; and Mr, Gray, of Chicago, improved 
the instrument. Professor Bell brought out a musical phone, in 
which tuning forks were fitted on a steel magnet, and later on his 
celebrated Bell receiver and transmitter, the receiver as used at 
the present time. The microphone and carbon transmitter were 
explained, and their use in surgery pointed out, A discussion 
followed, in which Messrs. Makovski, Atchison, Lawrence, aud 
others took part. ‘The meeting terminated with a vote of thanks 
to Mr. Buckmaster for his paper, which was made particularly 
interesting by the handing round of the instruments after his ex 
planation of their peculiarities and uses, 

Fast Raitway TRAINS IN FRANcE,.—The Chemin de fer du Nord 

which already runs the fastest of French trains—is abcut tv 
further accelerate its most important services in a way that will 
compare very favourably with some of the best times in this 
country. The distance from Paris to Lille is 156 miles, and this 
distance, from the month of November, is to be accomplished in 
3 hours 25 minutes. The return journey to Paris is to be done in 
3 hours 20 minutes, giving a commercial speed of 46°8 miles per 
hour. Three stops are made at Douai, Arras, and Longueau 
junction respectively, and by which halts 15 minutes are lost ; so, 
without counting the diminished speeds in stopping and starting, 
the actual running time is at 50°5 miles per hour, But this 
increased average speed is not to be gained on the down grades, 
for the existing cantion-limit of 70 miles per hour is not to be 
exceeded, The time on levels and up-gradients is to be shortened, 
and this will be done satisfactorily by the new four-cylinder com- 
pound engines—described and illustrated in THE ENGINEER of 
September, Znd, 1892—of which a number are to be put into 
regular service. ‘Ihe whole distance is frequently run entirely by 
the same engine, although a relay engine is sent from Amiens to 
Longueau to take on the train in case of necessity. As at present 
arranged, the compound will reach Lille at 10.45 p.m., and start 





again for Paris at 7.20 a.m, 
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RAILWAY MATTERS. 


yerING the hurricane of the 19th inst., a number of 

J Selene on the Plencia Deva Railway, Spain, were over- 
-—, eo \t Arenal a massive iron bridge was completely wrecked. 
urned, 


A LvGGAGE train on the Manchester, Sheffield, and 
‘ Insbire Railway, at Mottram on Tuesday, by accident broke in 
-_ The detached portions subsequently collided and smashed 


other up, blocking both lines. 


\ serious accident occurred on Wednesday night on 
Northern Railway at Ramsey, An engine came into 

Vlision with a fully-laden passenger train, and four passengers 
ere injured, two of them seriously. Much damage also was done 
to rolling stock. 

{Tx proposals of the Bombay, Baroda, and Central 

dia Railway Company for the complete installation of Pintsch’s 
ne 1 of oil-gas lighting in all trains on the company’s broad- 
— railways are, Indian Engineering says, now before the Go- 
oements ‘he cost is estimated ata little over 1} lakhs of rupees. 


\ conLision between goods trains occurred on Wednes- 
FY ; at Stourbridge Junction, on the Great Western Railway, a 
o Pre train on the up main line running into another goods train 
Shih had come into the station from the Birmingham branch. 
The trucks were considerably damaged, Three lines of rails were 
blocked for several hours, 


A coops train, consisting of an engine and seventeen 
wagons, left the rails on Tuesday, at Somerton, near Banbury, on 
the Great Western main line, in consequence of the breaking of an 
axle. The trucks telescoped one another, and great damage was 
done to the permanent way, the line being blocked for eight hours, 
Fast trains for London were sent vid Chipping Norton. 


Tur Bengal-Nagpuc Railway have now determined to 
accelerate their service from the 15th of October. The journey 
from Nagpur to Assensol will be shortened by nearly four hours. 
At the same time a large reduction in first and second-class fares is 
announced. When this reduction comes into force, Jadian Kayi- 
yeering says, twenty rupees will be saved on each first class, and 
twelve on each second-class fare by going to Bombay vid Nagpur, 
instead of +4 Jubbulpore. 


Tur promoters of the Durham Coast Railway whose Bill 
was thrown out by Parliament lasts pring, have given notice that they 
intend to epply for an Act in the forthcoming session .or a similar 
line. It will not follow exactly the route proposed by the pro- 
moters last year, but will commence at West Hartlepool, and pass 
through Hart Warren, Castle Eden, Easington, Hawthorn, to 
Dalton-le-Dale, and thence by a junction to Seaham, whilst a 
branch will run to Sunderland, where there would be a junction 
with the North-Eastern Railway, 


Ix his report on the accident and collision which 
occurred recently in the Box Tunnel, between Chippenham and 
Bath, General Hutchinson says, that after a careful consideration 
of the evidence of the servants of the company and the marks on 
the permanent way, &c., he is disposed to attribute the accident 
to the engine drawing the down express train, which, in descend- 
ing the gradient in Box Tunnel at a high rate of speed, bent the 
line inwards for a distance of 75ft., thus causing the train to leave 
the line. ‘The ballasting at and near the spot did not afford the 
requisite amount of resistance to the effect of such lateral move- 
ments. Under the circumstances the necessity for full ballasting, 
he points out, is particularly shown in consideration of the long 
falling gradient in which very high speeds are sure to be attained. 


Ramway schemes involving important developments in 
and about Sheffield are engaging attention in the city at present, 
The Corporation and the Chamber of Commerce have had before 
them a proposal for a direct line connecting Sheffield with Bradford. 
Another proposal, for which Parliamentary sanction is sought, is 
the erection of a central station in Broad-lane, which is in the 
heart of the city,and would sweep away the bulk of what is known 
as the insanitary area. The idea is for the new line to commence 
on the Manchester, Sheffield and Lincolnshire’s recently con- 
structed route at Staveley Town, and to come across the valley by 
Norton to the Sharrom suburb of Sheffield, and on by Parliament- 
street and Ecclesall-road to Broad-lane. It is expected by the 
promoters that this would offer an opportunity for the long- 
talked-of entry of the London and North-Western Railway or the 
Great Eastern. The London and North-Western have already 
running powers to Woodburn Junction, which is near Sheffield, 
over the Manchester, Sheffield and Lincoln line, and these they are 
certain to exercise on an increased scale, for they have just con- 
tracted for the erection of a goods station near the Sheffield Canal. 
Thirteen tirms tendered for the work, which has been taken by 
Messrs, John Wilson and Sons, of Leeds, whose contract, £29,000, 
was the lowest. 


On the 17th inst. a deputation of residents on Brixton- 
hill and Streatham-hill waited on Sir Courtenay Boyle, at the 
Board of Trade, to complain of the disadvantages which they 
suffered from the running of the cable tramways along that 
thoroughfare. Major-General Hutchinson was also present, repre- 
senting the Department. ‘The views of the deputation were 
explained by Mr, Lighton, Mr. Martin, Mr. Roupell, and Mr. 
Leutchford, who stated that they had no antagonism to the tram- 
way system as a means of cheap travelling for the general public, 
but the noise made by the use of the granite sett paving and the 
“bogey "—dummy—attached to the cars was so great that busi- 
hess could only be carried on under difficulties, customers’ names 
and addresses were imperfectly heard, their orders were misinter- 
preted, and frequent inconvenience and loss of business resulted, 
while the cars, running into the early morning, disturbed the rest 
of those resident along the road. They complained, too, of the 
danger to health arising from the removal of the deposit in the 
open channels to the side of the roadway. The deputation further 
stated that the walls and ceilings of the houses had become cracked 
from the adoption of mechanical traction, and that, as the gripper 
sometimes failed to act when going down the hill, there was great 
danger attending its use. 


Ix reply to a deputation to the Board of Trade con- 
cerning the Brixton Hill Cable Tramway, Sir Courtenay Boyle 
said the company was only using cable traction under the sanction 
of the Board of Trade which was limited to December 21st of this 
year, Frequently the sanction was given for seven years, but in 
this case the Board of Trade thought it was desirable that the 
sanction should only be given for one year, as it was conceived that 
there might be some objection to the use of cable traction which 
would afterwards have to be considered by the Board of Trade, and 
the presence of the i ens proved that to be the case. One of 
the conditions on which the sanction was given was that the traction 
should be carried on so as to be free from noise which would con- 
stitute any reasonable ground of complaint either to the passengers 
or the public. As to the noise from the use of granite setts, that 
Was @ matter with which the Board of Trade had nothing to do, as 
it rested with the local highway authority, but the other complaints 
of the deputation would be carefully inquired into. He remarked, 
says the Times, that ‘It was a breach of the regulations to allow 
the car to travel unless the gripper was attached to the cable, and 
it was also necessary that the company should place inside the cars 
4 notice of the conditions under |which the licence was granted. 

fore the licence was renewed, Major-Genera! Hutchinson would 
hold a local inquiry and report to the Board of Trade, and at that 
Inquiry the ot prea and any others interested in the matter 
Would have full opportunity of representing their views. He was 
very pleased to observe the conciliatory spirit in which the deputa- 
poe had placed their grievances before him, and it would be his 

uty to place their representations before Mr. Mundella. 


the Great 


NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales, corresponded to an annual rate of 
24°0 per 1 of their aggregate population, which is estimated at 
10,327,846 persons in the middle of this year. The rate varied 
from 10°8 at Halifax to 31°4 at Birmingham. 


In London 2480 births and 2016 deaths were registered 
last week. Allowing for increase of population, the births were 
284 below, and the deaths 361 above, the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 18:0, 20°5, and 21°4 in the 
preceding three weeks further rose last week to 24°4. 


Ar a meeting of the Meteorological Society, on the 
15th inst., Mr. F. J. Brodie read a paper on ‘‘ The Great Drought 
of 1893, and its attendant Meteorological Phenomena.” The 
author confined his investigation to the weather of the four months 
March to June, during which period the absence of rain was 
phenomenal. Barometric pressure was greatly in excess of the 
average ; temperature was high, with a large diurnal range ; and 
the duration of sunsbine was in many places the longest on record. 
The mean temperature over England was about 4 deg. above the 
average. Along the south and south-west coasts, the sunshine was 
between 50 and 60 re cent. of the possible duration. The rainfall 
was less than half the average amount over the southern and 
eastern parts of England, the extreme south of Ireland, and a 
portion of Durham and Northumberland ; while over the scuthern : eres: 
counties of England generally the fall amounted to less than one- | THE ceremony of turning on the electric light at the 
third of the average. The smallest number of days with rain was | Royal Exchange, London, the installation of which work has been 
at the North Foreland, where there were only eighteen. | carried out by Messrs. J. G. Statter and Company, took place 


ere . ee A . | yesterday afternoon. The Lord Mayor of London performed the 

Tue following process: 1s recommended, according to | ae of turning on the electric light for the first tine. 
the Journal of the Society of Chemical Industry, for the prepara- | si . : 
tion of oxygen for inhaling purposes:—Into a Woolf's bottle of | | Tue Warren filter for manufactory purposes is bein 
two to three litres capacity, provided with three openings, 100 to | introduced into England by Mr. Frederic Nell, Mark-lane, who has 
200 grammes of manganese dioxide are introduced, together with | recently arranged for its installation in several places. A recent 
barium peroxide and sufficient water to cover the mixture ; a thin sor in course of erection is for the Aktieselskabet De forenede 
layer of oil is now poured upon the surface of the water to prevent | Papirfabrikker, at Silkeborg, Denmark, having a capacity of one 
the formation of froth during the reaction. A funnel provided | million gallons per day. 


with a tap, and filled with concentrated acetic acid, passes through . ' 1 : , . 
the middle opening of the bottle. Of the other two openings, one } , jn Leeds Chamber of Poemenns sah ais W ednesday 
is connected by a glass tube to a wash-bottle, to which is attached | ° M@ke ———— oe ae eer age eyutons of exinage, 
a caoutchouc tube, terminating with a mouthpiece for the patient, pat ned ° It e a rl ag wey ee Conference in 
whilst a glass tube with a caoutchouc bladder passes through the - wget poll gre genome — gc = oysensit 

es * . dk ag y j at with regar 0 ney 
remaining opening. By pressing the latter, air is introduced and the pound should be taken as ae ack, 


the reaction moderated. Oxygen is evolved when a few cc. of oe 
acetic acid are dropped upon the mixture above described. Some difficulty has always been experienced in making 


Tur Electrical World prints a report by Mr. C. 0. | a thoroughly satisfactory and uniformly good flange end for iron and 
Mailloux to the American Street Railway 5 tae” on storage ~— tubes. Was re = ne ge by b neon” -— 
batteries as auxiliaries in central lighting stations and power | }} stabe. th fla: ee » by fll ~ re Pen ceria b with 
houses, which shows ‘‘ that in some cases a power plant may be built | °° th , t b a ‘ ae : t oe bey gps = = a “ 
and operated at less cost through the use of storage batteries, and tobe bsg sche sie df the j si ‘tio an ihe neal a5 ve . an 
a more uniform potential maintained at the station or on the line. the « os Lo a SOD SURES SESS REC NEES oF WERNOREN oe 
A calculation based upon commercial data gives additional weight ih claaaa 
to the conclusions arrived at, which, we feel assured, will not lack WE have received from Messrs. Felten and Guilleaume, 
due consideration with the shrewd and progressive men engaged | of Miillheim, the reproduction of a photograph showing a train of 
. capes ag Aang pot por rc be seen, the — 0 | eight eight-wheeled bogie trucks loaded with 33,000 yards of wire 
of a storage battery in street railway service would be to work the | rope in one length of 5‘din. in circumference. The rope weighs 
generating plant at its full capacity, thus securing greater economy | 210 tons. The rope is manufactured by the above firm, ae carne 
in the operation of both the engines and dynamos, and largely not informed for what purpose it kas been made. The hollow 
reducing the size of the plant. It is also pointed out that by the | cylinder of paper in which the reproduction has been sent is worthy 
- i —- a in — 0 the oe, of the | of notice as being exceedingly well-made and finished, and covered 
street railway system covering a large territory may concen- | at each end by pressed removable caps, 
trated at om sete, and a large saving of copper made besides, by he ' 
arranging the batteries to be charged at a potential higher than 
that of the trolley circuit.” 


MISCELLANEA. 


Messrs. Nosie anp Lunp, of the Northern Machine 
Tool Works, Newcastle-on-T'yne, give notice of removal to new 
works at Felling-on-Tyne. 


Messrs. Davip RowE.i AND Company contractors, West- 
minster, have received instructions to erect one of their corrugated 
iron hospitals to contain twenty-four beds for the Aston Manor 
Local Board, and also one to contain sixteen beds for the Corpora- 
tion of Grantham. 


WE learn that the Farringdon Works, lately occupied by 
Messrs, Pontifex and Wood, have been taken by a strong syndicate, 
with a view of carrying on the business of brewers’ and general engi- 
neers, lead and copper merchants, in connection with which the 
late firm was so widely known. 


Ir is now settled that, in the absence of any unfore- 
seen event, the first steamer will go from Liverpool to Manchester, 
along the whole course of the Ship Canal, on Thursday, December 
7th. Tke steamer will carry the directers, who will inspect the 
waterway through its entire length. 


Messrs. Towaltes Broruers, Bradford, have taken up 
the manufacture in England of Messrs. A. Howatson and Co.’s 
water-softening apparatus and filters, which have been largely 
adopted by paper makers in France, where, we are informed, eight 
plants have been erected, filtering 2,608,000 gallons daily. 








THE miner's lot in Sardinia does not appear a very 
enviable one, to judge from a new work on ‘‘ L’Italie telle qu'elle 
est.” In that island the miners are said to inhabit. huts made of 

Ay American has taken out an English patent for a | branches of trees covered with dry leaves, and the huts, built on 
process whereby barley is converted into malt without ‘hand | the mountain side, are isolated, so as not to present too great 
manipulation” or transference from one place to another during | resistance to the descending torrents. In the sulphur mines of 
the entire operation. The grain is introduced into a perforated | Sicily it is stated that children of both sexes are compelled to 
drum 5ft. to 7ft. in diameter, within which is concentrically placed | descend slopes nearly perpendicular, and difficult steps made in the 
a smaller drum, also perforated, and about one-third the cer wet and loosened soil or rock, and must then bring up to the 
of the larger one, so that an annular space is formed. Means are | Surface ore laden on their backs, with imminent risk of slipping 
provided for rotating the drum about its axis in a horizontal | and falling to the bottom of the mine. There should be a market 
position. The grain is introduced into the annular = of the | here for some simple lifting plant. 


drum and a shower of water at a temperature of 50 to 60deg. Fah.| =u Whessoe Foundrv Co.. Darlington, have just com- 
is allowed to fall on to the drum for a period of two or three days. pleted a very large gasholder for the Newcastle and Gateshead Gas 
Thi nil operation the steeping proves, The caine are #2 Campane. ints contruction about 1000 tine of wrought iron 
holding it in bulk in a quiescent state to develope spontaneous paola ge Be oe gy gg hs = oo ba gh ene gener — 
heat gertiatig by tnfermiingy agitating the’ grate whist fact” The gnthldes divided vertically into three sections or 
pHarony, Eee ogg sag a ae ee 180ft. 10in. in diameter, by 43ft. 9in. in depth ; the middle section 
saturated 4 through it ; bleaching, ik by paning through it a a bodega a = a er jo se 
current of air mixed with a limited amount of bleaching agent— | section, 174ft. din., by 42ft. Yin. deep. When the three sections 
selennaiane mail ar aledieacamh quite: 0 tor eenehea dee Gak ole | of the holder are telescoped and raised together the total height is 
I s y I a Pisee ‘“, | 186ft. 9in from the tank coping to the top of the dome. 


through it under increasing temperature and dryness from and ; ’ 

above the temperature and humidity used in withering up toa! Ow1NG to the prolonged drought there is great scarcity 
practically dry air—preferably at a temperature of from 180 to | of water at Leicester, and the quantity in stock in the reservoirs 
220 deg. Fah., and while under Seamendl Salennditent agitation. | is only sufficient to last for a few days. The supply to the public 
The entire operation is therefore, the Journal of the Society of | has been restricted for some time, and yesterday it was further 


Chemical Industry says, continuous and is effected in one apparatus. | reduced. Unless there is a heavy rainfall this week the corpora- 
. . ren | tion will, they say, be compelled to prohibit the use of water for 
: Ar a meeting of the Physical Society, on the 10th | manufacturing pe rey which will F spn thousands of people out 
inst., a paper was read on “‘The Generalisation of Van der Waals | of employment. he 7'mes says the corporation have arranged to 
regarding Corresponding Temperatures, Pressures, and Volumes,” | get a supplementary supply of over 400,000 gallons per day from 
by Professor 8. Young. In November, 1891, the author read a | Ellistown Colliery. The water is good, and is being pumped to 
paper on the same subject—‘‘ Phil. Mag.,” Feb. ,1892—and gave the | keep the pits clear. Pipes are being laid by men, who are work- 
critical molecular volumes of some twelve substances, as calculated | ing night and day, so as to get the new supply to the Thornton 
by M. Matthias, Since then a few small errors have been found | reservoir. The supply affects over 200,000 people. 
in the calculation, and the author's corrected values are now | ee : , = 
given. The vapour pressures, molecular volumes, and critical | A NEW design of cotton-cord or flying rope trav elling 
constant of ten esters—methyl formate, acetate, propionate, | craneis being introduced by Messrs. Barringtonand Sainsbury, of the 
butyrate and inbutyrate, ethyl formate, acetate and propionate, | Soho Ironworks, Manchester, which is specially suitable for iron- 
and propyle formate and acetate—have recently been determined — | founders, stone yards and wharves. In this travelling crane the 
“Trans.” Chem. Soc. Ixiii. p.1191. In the present paper the absolute | motion is taken from the flying rope by grooved pulleys, and 
temperatures and volumes of the twelve substances are given in | transmitted by belts to the lifting, travelling, and traversing 
terms of their critical constants, and tables given showing, respec- | Motions, All the gearing is fixed at one end of the cross girders, 
tively, the ratios of boiling points—absolute temperatures—at | which are of rolled iron or steel or built-up plate girders as may be 
corresponding pressures to absolute critical temperatures, the | required, secured to and carried by strong cast iron end carriages, 
ratios of volumes of liquid at corresponding pressures to the | having double-flanged cast iron tread wheels. The lifting motion 
critical volumes, and ratios of volumes of saturated vapour at | 1S arranged with two speeds, a slow speed for heavy weights, and 
corresponding pressures to critical volumes, for the halogen | % quick speed for lighter weights. Instead of all the lifting 
derivatives, of benzine, carbon tetrachloride, stannic chloride, | motions being contained in a travelling: crab running on girders, 
ether, &c., methyl, ethyl and propyl alcohol, and acetic | its place is taken by a “‘ travelling bogie,” racked to and fro by 
acid; and the extreme values for the ten esters previously | means of chain and pitch chain wheels for the traversing motion. 
mentioned. Whilst showing fair agreement with each other, the | The hoisting gear is ‘‘ self-sustaining,” and the crane is worked by 
differences between them exceed errors of experiment. he | the operator sitting in a cage, with all the gear and motions per- 
ratios also indicate that the substances can be arranged in four | fectly under control. 
groups, thus tending to show that molecular weight and chemical} From statistics furnished by one of the largest naviga- 
constitutions have some influence on the results. The differences | io) authorities in the country, where river, dock, and harbour 
found are such as would probably result from the presence of | dredging is successfully carried on, the following results have been 
complex molecules, such as are known to exist in acetic acid. If ascertained:—Working with the ordinary bucket dredger and 
hopper barge, 3300 tons of materials have been dredged in one 
hour, at a cost of £75. With the sand pump dredger, as now 
adopted on the river Mersey and other places, the same quantity 
is dredged in the same time at a cost of £21; whereas the results 
obtained with the Sphincter Hose and Engineering Company's 
system of hydraulic and pneumatic dredger as much as 8000 tons 
of materials were, it is stated, removed at an average cost 
of £13 8s. per hour only. This tends to prove that in many 
cases this new system of deepening and clearing waterways and 
channels might well be employed, not only with a considerable 
economy, but also with greater despatch and efficiency. We are 
informed that the plant also costs less than on other systems, but 


Van der Waals’ generalisations were strictly true, the ratios PV st 
the critical point should be constant for all substances, as also the 
ratio 4 , of the actual to the theoretical density—for a perfect 


gas—at the critical point. On acmotien these quantities only a 
rough approximation is found, but the grouping of the compounds 
is again well marked. Professor Ramsay was not sure that the 
existence of complexes would alter the molecular volume in the 
liquid state, for i uids seem very compact. Experiments on the 
surface energy of liquids had proved that complex molecules do 
exist in the alcohols and acetic acid. Dr. Young’s conclusions 
were therefore confirmed by experiments of an entirely different 








it must, of course, be remarked that hydraulic and pneumatic 


nature, dredgers would be useless for some bucket dredger work. 
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THE ITALIAN FIRST-CLASS BATTLESHIP SARDEGNA 
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THE ITALIAN BATTLESHIP SARDEGNA. | placement 13,940 tons, with a speed of 18 knots natural | and she has a strong armoured deck and numerous water. 
; draught, capable of being increased to 20 knots when forced | tight compartments. Her barbettes are covered with 1bin, 

WE illustrate above a powerful addition to the Italian | draught is used. | armour, and mount two 68-ton guns each; besides this she 
Navy. The Sardegna has been built in the dockyard at | Sheisconstructedofsteel,andapproximates in generalarrange- | has eight 6in. quick-fire guns, sixteen 4:7in. quick-fire guns, 
Spezzia, and was launched in 1890. She is now fast nearing _ ment to some of our armour-clads. For a length of 234ft. at | and twenty-nine small quick-fire guns, two Maxims, and five 
completion, and will appear—when finished and ready for | the water-line she is plated with heavy armour. Above thata | torpedo tubes. Her conning tower and ammunition hoists 
sea—as in our drawing. Her length is 422ft. and her dis- | considerable portion of her sides is protected by 4in. plating; are covered with 12in. plates. 











FOUR FEET INGOT BORING MACHINE 


MR. SAMUEL PLATT, WEDNESBURY, ENGINEER 





FOUR-FEET INGOT BORING MACHINE. THE YORKSHIRE COLLEGE ENGINEERING Society.—The second , iron was takingplace. Mr. Ewing Matheson, who occupied the chair, 
ic ordinary meeting of this Society took place on Monday, November | in contributing to the discussion, drew attention to the fact that 
WE illustrate above an ingot boring machine designed | 13th, when Mr. E. C. P. Barber read a paper on “‘ The Production | the corrosion of steel plates was much more rapid than that . 
and made by Mr. Samuel Platt, Wednesbury, for boring the of Steel.” After describing with great care the chemical re-actions | wrought iron, owing to the latter being composed of a series 0 
sa hi é in the process of manufacture and the effects of foreign matter, the | very thin layers, divided by less metallic substances which resist 
solid ingots from which the cold drawn seamless steel or : : : F 4 : ‘ ; 
commer tuibes are toate. and for boven 4 t to 4ft. in | lecturer discussed at some length the properties of commercial steel. | the corrosive agent. It was due to this that many engineers pre 
PP Os spd gees Ts ,csseyt hg Ava * 12 | The segregation of steel was well illustrated by a specimen which | ferred wrought iron boilers to steel. The cause of corrosion in 
length. The self-centreing for hold h 
— e sell-centreing grips for holding the ingots are | had been acted upon by dilute acid, thus removing the impure | steel plates was difficult to trace, since it has been known that one 2 
eee —. = by op pert pe pm earn Ay A material, and giving some idea of its gaat and relative position. | of two adjacent plates forming a ship’s hull has been perfectly is 
worm wheels and worms, and a hand wheel a e back end ol | The cause of segregation was said to be in all probability due to the | sound, whilst the other—under apparently the same conditions— 
the machine. In working the machine there is a fast hand | differentiation of cooling steel into certain crystalline minerals, | has materially decreased in thickness, although both F sang have 
traverse of the main spindle for bringing the boring bit up to | seven of which have been recognised by their behaviour under | been obtained from the same ingot. Professor Goodman drew 
the ingot before throwing into gear the self-acting motion, | test. In order to somewhat prevent this segregation, the quicker | attention to the critical temperature during the cooling of steel, : 
and by means of special self-acting arrangements the machine | Cooling of steel was recommended, though the rate of cooling | and stated that when tested at this point of cooling, steel was fd 
be set hrow out of acti he self-acti oer’ would have to be limited, owing to the liability to the formation of | found to have almost no tensile strength. This point is indicated 
can et to t ut of action the self-acting traversing | , : . : 
motion, after having bored any desired length of hole to which | blow-holes and cracks, if the steel were cooled too quickly. Exces- | by the sudden re-glow of the metal after it has arrived at a dull 3 
ae ; y eee | sive temperature when casting was also to be avoided, owing to | red heat; after the critical point has the metal rapidly 
the machine may be set, when the boring bit bi back | ye g ge c 
1 * dn Ameen te te welt yes J can be run back | this same tendency, and to promote slow cooling. Although segre- | cools, and the tensile strength mes normal, Professor Good- 
“oncigd of the ingot by the quick hand traverse. The machine | amen is liable to produce serious effects, it may, however, be easily | man also pointed out the very serious damage done to steel by 
as two speeds in the self-acting traverse to suit different ept within reasonable limits by moderating the size of the ingot. | working it at a blue heat. He had known cases where good ductile ‘ 
diameters of holes to be bored. If desired the machine can be | Osmund’s theory on the a and £ modifications of iron was described, | metal had broken quite short, due to this bad treatment. The : 
fitted with geared wheels, and will then bore up to 12in. | great strees being laid on the recalescence of pure —- iron, | discussion was continued by Messrs. Drake, Hunt, Nichols, James, 
diameter ingots, which proved that some change in the state of the molecules in the | and others, A vote of thanks brought the proceedings to a close. 
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CURRICLE STEAM FIRE ENGINE FOR CASTRIES, ST. LUCIA 


THE FIRE APPLIANCES MANUFACTURING COMPANY, LONDON, ENGINEERS 
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CURRICLE STEAM FIRE ENGINE, carrying 20ft. of suction, three branch pipes and powerful 
torch light. The engine can be worked on the two-wheeled car- 


WE illustrate above a steam fire engine which has* certain | riage with drag handle on the ground, or can be detached from 
novel features. The engine and boiler are carried on a two- | the carriage by tipping it up on to the three feet provided on 
wheeled carriage mounted on springs. The carriage is fitted | the boiler. The engine and boiler are provided with trunnions, 


With a capacious hose and tool box, and suitable brackets for | and corresponding brackets are fitted to the carriage, and | 





whatever angle the carriage assumes, either with the drag 
handle on the ground, or in the case of travelling, the engine 
and boiler are always in a vertical position; the boiler is 
constructed on the same principle as those in use by 
the Metropolitan Fire Brigade, and is of Lowmoor iron, 
with cross tubes slightly inclined, and is capable of 
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isi team to a worki ressure of 100 Ib. within from | special training of the capabilities of the human frame. If this be bring ships more directly in communication with th rat o 
4 pa Meets ome geen The boiler and the correct view, it follows to my mind that the first thing in | of trade. Again, when the province of the naval eh Centres 


eight to nine minutes from cold water. — ; 
chimney are lagged with a polished brass casing, and provided 
with all the necessary steam fittings. The pumpsare entirely 
of gun-metal, the valves being easily accessible and large. 
Copper suction and delivery air vessels are provided. The 
pumps are of the direct-acting type, with crank motion and 
fly-wheel provided for giving a positive stroke. The diameter 
of the pump is 4in., that of the steam cylinder 6in., with a 
4in. stroke, and the engine will deliver, running at an 
average fire speed, 100 gallons of water per minute, and will 
work as many as three or four fire jets simultaneously. 
There are three methods of feeding the boiler. By means of 
a feed pump attached to the engine driving direct from the 
crank shaft, drawing its water either direct from the main 
pump, or through a portable suction hose from a bucket or 
other receptacle. The main pump is also so arranged as to 
pump direct into the boiler if required; and the boiler can 
also be fed by portable hand pump with back-pressure valve, 
fitted to the blow-off cock. The engine carries the whole of 
the gear and necessary fittings and equipment for fire duty, 
and from the loop under the drag handle a tow line can be 
attached by which assistance can be rapidly conveyed to the 
scene of a fire. The total weight is 13$ ewt., and this 
particular engine has been shipped through the Crown Agents 
for the Colonies, to the Castries Town Board, Castries, 
St, Lucia, West Indies. The source of water supply available 
in this town in the case of fire is from the sea, and the 
pumps have been specially arranged for work with salt water. 








THE JUNIOR ENGINEERING SOCIETY. 


PRESIDENTIAL ADDRESS.* 
By Mr. JoHN Wore Barry, Vice-president Inst. C.F. 
(¢ ‘oncluded From page 464) 

The improvements in sanitation again, during the past half- 
century, are still more remarkable. I remember Sir Joseph 
Bazalgette stated in 1884, that the lowering of the death-rate in 
London from 24°4 per thousand in 1870, to 21°4 per thousand in 
the twelve years ending 1882, which took place during his term of 
office at the most unjustly abused Metropolitan Board of Works, 
saved some 12,000 lives annually. At present, the death-rate in 
London is 19°7 per thousand, which, with the present population, 
would represent a saving, as compared with 1870, of some 20,000 
lives annually. I should think that the same rate of diminution, 
or more, applied to many of the great towns of the kingdom, and 
we may thus safely say that works of sanitation, such as good 
sewers and good water supply, save ten times more lives annually 
in this country than were lost by the allied armies in the battle of 
Waterloo, while the increased health of the population adds 
immensely to the happiness of living. Some of these great savings 
of life and health may no doubt be credited to the improvements 
of medical and surgical science, but I suppose few will deny that 
the bulk of them is due to the sanitary engineer. Much, no doubt, 
remains still to be done in the same direction, and it is not to be 
acquiesced in that Manchester, Plymouth, Halifax, Salford, Black- 
burn, or Edinburgh should be content with a death-rate of 26:3, 
26°8, 26-7, 41°5, 29°9, and 24 respectively. 

What achievements, again, we are proud to recall in electricity 
during the period under my survey. You can scarcely realise a 
world of only fifty years ago, which was without a telegraph or 
telephone, electric light or electric motors. We all thoroughly 
realise the infancy of this most attractive branch of engineering, 
and look forward to immense developments, considering the strides 
which have already been taken. Electric locomotives for under- 
ground railways are an accomplished fact, and it may well be that 
their use on railways generally may be largely extended. I suppose 
ere long that from any ordinary dwelling a telephone will be no 
more absent than a front-door bell, and it is obvious that an 
immense field for improvement lies open in telegraphy. The battle 
between gas and electric light is, I think, already in a fair way of 
settlement ; by which gas will remain the light for houses in which 
it has a value in heat apart from light, and for domestic cooking, 
gas engines, and the like, and electricity will be the light of the 
more well-to-do houses. Our electrical brethren will perhaps 
scarcely admit that electricity will not hereafter supply both 
warmth and light; and I see no impossibility in the suggestion, 
though at present it seems somewhat premature, though examples 
already exist of its application in this way. A notable triumph in 
this direction is in the successful welding of metals by electricity. 

In machinery, again, it must be difficult for you to imagine the 
smallness of the amount of machinery forty years ago, and the 
enormous developments which have taken place in this respect in 
every branch of industry. The vast advantage of the single, 
double, and triple-expansion steam engines in diminishing the 
consumption of coal by 50, 60, or 80 per cent., and so rendering 
machinery available where it was formeriy unavailable, have all 
occurred within my memory; while the application of hydraulic 
power to machinery of almost every description only dates from 
about 1845, when Lord Armstrong—then Mr. Armstrong—had the 
greatest difficulty in getting his invention adopted. I remember 
my old and valued friend Sir J. Allport telling me that he was, 
when manager of the York, Newcastle, and Berwick Railway, the 
first of railway men to give Mr. Armstrong an order for an instal- 
lation of a goods warehouse with his cranes, and that he did it in 
spite of the discouragement of many of his advisers. 

This glance of mine at the progress of forty or fifty years is 
merely intended as the slightest of sketches. It is not for a 
moment meant as a history of engineering progress, which would 
be far beyond the possibilities of such an address as this. But I 
am bold enough to ask what profession can point to such a record 
of progress and utility. It shows that our profession at any rate 
has been in full vigour, and it indicates also how much remains to 
be done. For myself I am persuaded that there will be no halting, 
that the progress to which we can point is now as rapid as ever, 
and that the next fifty years will have as great steps to record as 
those of the past half century. I have entered on this subject, as 
I have said, not in the spirit of boasting for the past history of our 
profession, but rather to indicate its dignity and worth. Asa 
corollary let me point out the necessity for an education which will 
fit men for it. 

One of my predecessors, Dr. William Anderson, in his inaugural 
address, entered fully and successfully on the special training 
which is necessary for an engineer, and I am not going over the 
ground which he has so oceupied. He points out how indis- 
pensable a mathematical training must always be, and the special 
importance of modern languages, together with the necessity for 
knowledge of the various sci of chemistry, physics, geology, 
physical geography, botany, and electricity. He claims also an 
important place, | am glad to say, for political economy, on which 
science so many political vote-catchers are ready now-a-days to pour 
contempt. I do not for a moment gainsay those views of what may 
be said to be an engineer's armour for his special position in life, but 
I venture to differ from Dr. Anderson in his somewhat depreciatory 
expressions towards the training of the mind, which the ordinary study 
of literature, both of classical and modern times, mostassuredly gives. 
I hold that education and instruction are not convertible terms ; that 
education means that general exercise of the mind which enables a 
youth to put forth his best qualities in the further acquisition of 
special knowledge. It is thus somewhat like gymnastics or athletic 
exercise of the body, which fits it for the work of, say, a military 
or naval life, or any calling requiring special instruction in and 
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education is to use the best mode of bringing out the powers of 
the brain, and, accordingly, I cannot but think it a mistake to 
despise, or even relegate to a second place, those means of making 
the best of a man which what we term the highest education has 
been found by long experience to afford. Thus, I think, every 
man is the better for a training in classics, quite apart from what 
he is to do after eighteen or twenty years of age, just as it seems 
plain even to those who depreciate the classics that mathematics 
should first be taught as a general science before the particular 
applications of mathematics are entered upon, 

t is said—Oh ! there is not time for such a course, and one must 


| cast aside everything which one cannot see at a glance to be wanted 


in an engineer's career. I venture to dissent from this view, and 
to say that a man who has had a classical training has taken the 
most useful step towards not only the acquisition of all modern 
languages, but also of knowledge of the general literature of his 
own tongue, and of the special literature which he has to study for 
use in his profession, With respect to the various sciences, I 
cannot but think that if a man has had a general mathematical 
training, and has been given at school that general introduction to 
chemistry, geology, botany, and electricity, which is now-a-days 
given at all good schools, the special acquisition of further know- 
ledge of those sciences and their practical application will be 
better and more seundly acquired subsequently to the school age. 

Consider also the charms of such knowledge of the past that the 
study of general literature gives, and of the resource it affords for 
the future development of the mind during the work of life and 
for relaxation when leisure is available. One cannot begin these 
studies when once one is plunged in active business, and it appears 
to me that a very strong case should be made out before such 
advantages are lightly thrown aside. As aman who left schooi 
too early, and who had not any university training, I can truly 
say that I highly prize even the classical training of my old school 
and such knowledge of literature that I then acquired. I only 
wish that it had been more, and should deeply regret if it had 
been less, 

I think, also, in considering this subject we may be guided by 
what is done by other professions. I have already said that I hold 
the engineering profession as second to none, and I confess I 
heartily dislike the idea of our being content with one whit less of 
education and culture than the profession of law or medicine, or 
the royal services. Let us take our proper position, and educate 
our young engineers thoroughly as men first, and we shall find the 
rest will follow. If you look at the qualifying examination for a 
barrister, or physician, or surgeon, or for the army, you will find 
that in all cases classics and general literature is required, and 
why not for an engineer’ I do not see that the special education 
of an engineer, including his practical training, or else a stay on 
the Continent for the acquisition of French and German, need 
occupy any more time than that of the other professions. Indeed, 
a man need not go to the Continent, a good colloquial knowledge 
of French or German can be attained by a young engineer with- 
out any interruption to his other work, by boarding in this country 
with some French or German family, of which there are so many 
resident in our large towns. 

The council of the Institution of Civil Engineers have of late 
years insisted on an examination by some public examining body 
of candidates for studentship, and I rejoice that they have insisted 
on the subject of general literature. For my part, I wish that 
Latin or Greek had also been made obligatory. I hope as time 
goes on that the present qualification will rather be raised in the 
direction of general and classical literature, so that the curriculum 
of an engineer’s education may be at least as high as that of any 
other profession. It may be said—Oh, but you may keep out the 
poor, but natural or heaven-born engineer. I do not believe one 
word of such an argument. If a man is such a natural genius, he 
will not be kept back in these days of national education by any 
such requirements as the qualifying examination for any of the 
sister professions present. Again, if such a risk existed, which I 
deny, it is a risk which attaches to every other profession, and it 
had better be borne by ours as it is by others, for the general good 
of the profession at large. But in truth, the risk does not exist. 
A youth of genius, if poor, can now attain to a very high level of 
general education, without more than the merest pittance, or 
indeed, if necessary, gratuitously. and we need not fear that an 
examination, which an ordinary fifth form boy at a public school 
can pass, will keep back the George Stephensons or Brindleys of 
the future, who would in our day have been in the highest standard 
of the Board School at fourteen years of age. 

I have said this much from jealousy of the position of my pro- 
fession, and because | think there is a tendency which I hold to be 
mistaken in many leading men, to take an opposite view. I have 
only the desire now to again refer you to what was said so admirably 
by Dr. Anderson on the subject of the special instruction of an 
engineer, bearing witness most strongly to the advantage of a train- 
ing in some handicraft. In the case of a young man who is going 
to follow the business of a mechanical engineer, it is obvious that he 
must acquire an exact practical knowledge of the tools of his trade, 
and be thoroughly acquainted with the possibilities of the manual 
labour of fitters, erectors, pattern-makers, moulders, and the like. 
This cannot, of course, be acquired in less than some three or four 
years ; but in the case of an engineer who is to devote himself to works 
of construction the case is different. It is not necessary for him to 
know intimately any manual trade, but rather to attain to a 
general idea of construction, and to know the value of an artisan’s 
time. Thus for a young man as last described, I think it does not 
greatly matter whether it be the handicraft of a fitter who works 
in iron, or of a carpenter who works in wood. I confess having 
been an apprentice in a carpenter's shop ; I have a predilection for 
that trade, and think that more knowledge of the principles of con- 
struction and of strains can be gained in carpentry than in other 
trades within the same limits of time, and that the trade of a 
eee includes within it a great deal of all other artificers’ 
work, 

Let us now glance at some aspects of the career which may lie 
before many of my hearers. It would be futile for any one to 
attempt to predict the distant, or even the near, future of engi- 
neering, but we can all see that various and numerous parts of 
engineering thought are at present only partially explored, and 
that vast fields exist for the exercise of our present or future 
knowledge. When we consider how very far we are at the present 
time from being able to realise the potentialities of heat, even with 
our most improved steam engines or gas engines, or when we 
think how new is the science of electricity and magnetism, we see 
what an immense, field for investigation and adaptation is open to 
us in these two directions, which will affect every department of 
engineering. What a promising subject for improvement and 
extension locomotion still presents, so that enthusiastic investi- 
gators promise us railway trains at 150 miles an hour, and that 
road traction will soon be mainly independent of animal power. 
We are very far from having reached the possible spans of bridges, 
and tunnelling has, no doubt, great developments before it by the 
agency of compressed air, and in the case of very long tunnels, 
great improvements are possible, through the suggestion of the 
late Mr. Crampton, by which the excavated material would be put. 
in suspension in water, and pumped out at the ends of the tunnel, 
instead of having to be dragged for many miles in trucks. 

The commercial and other results of the Suez Canal are very 
encouraging for further works of the same nature, though the easy 
nature of the country between Port Said and Suez has made people 
underrate the difficulties of such enterprises under less favourable 
conditions. A ship canal between the North Atlantic and Pacific 
Oceans will, I fully believe, be made before long, and be of immense 
utility. I think that the difficulties of the Panama route are so 
serious that another line, probably that of the Nicaraguan project, 
will have to be adopted, in spite of the enormous sums which have 
been expended on the Panama Canal works. Efforts will no doubt 
be made in various other directions to shorten sea routes, and to 





sidered with the great possibilities of improvements in cane Con. 
extraordinary vessels, submarine monsters, and the like yu 
seem probable, or when we contemplate the ssible fu which 
atrial machines, we recognise what new outlets exist ‘ 
exercise of the sci of the ical engineer even in ¢ 
countries of the world. We must remember that any new d 
ments by the mechanician in such matters as I have m Cvelop. 
will involve new problems of engineering within the province am 
constructive engineer, so that new railways, new roads can : the 
will be required to keep pace with the developments of mech, = 
science. But quite apart from such fascinating anticipati ne 
unknown developments, let us consider the more humdrum ee “4 
and the extension of well-known works and appliances wa 
the past forty years the capital of the British railway tina ithin 
has increased from 248 millions sterling in 1851 te 919 mili 
1891, or by 270 per cent.; and the number of passengers fe in 
85 millions to 845 millions, or by 900 per cent.; while the mil me 
has only increased by 4500 miles, or 29 per cent. In the meanti 
our population has increased from 27 millions to 38 millioes 
difference of 11 millions, or of 37 per cent. "a 

You will notice from the above figures that the tendency 
travel far exceeds the rate of increase of population, and is ha 
out of all proportion to the increase of railway thileage Th 
increase of railway capital is somewhat more proportional but th : 
above statistics appear to me to show what is borne out ve 
observation, viz., that the volume of passenger traffic is continualf, 
and rapidly increasing, and that railway companies must con 
tinually add to their means of carrying it & doubling their lines 
making relief lines, rebuilding their stations, and adding to their 
rolling stock and plant. In fact, our population and our wealth 
are still increasing, and this being so, there will be a constant 
demand for more railways, more docks, more harbours mere 
bridges, more roads, and the like. I can see no reason to Suppose 
that this increase will be any less than in former years on an 
average, though as heretofore there will be ups and downs, (jy, 
increasing population must also demand greater developments in 
sanitation and water supply, in which subjects, though much ha: 
been done, much still remains unattempted. : 

If these be the facts about our own islands, how much greater a 
field also exists for engineers in India and in the Colonies with 
which we all hope to be more closely united, looking earnestly toa 
great confederation of English-speaking people in every latitude 
and longitude, bound together by common ties, and by mutual 
interests for advancement and defence. In our great Empire of 
India, we have at present only 17,500 miles of railway ; in South 
Africa, only about 3000 miles; in Australia, New Zealand, and 
Tasmania, about 13,000 miles ; and in Canada, 14,000 miles. It jg 
obvious from such figures that only the fringe of the subject of 
railway development has been already touched in these huge 
countries, while in the vast virgin fields of China, and the remainder 
of Africa, these problems have not yet even been reached, In 
foreign countries also, so long as England remains the financial power 
in the world, which it now is, and so long as English enterprise re. 
mains what it has been, English engineers will continue to be called 
upon to propound and superintend the various works for which English 
capital is — for their own country. You will judge, then, 
that I at least have every confidence in the future of cur profes. 
sion. I am not forgetting that the present time is one of some 
stagnation and discouragement. I remember, however, more than 
one such period, and I am by no means saying that the present 
depression is not severe and prolonged. Such periods, however, 
follow periods of asap which may have been unhealthily 
vigorous, and the losses which have occurred since the great failure 
of the Barings, and the universal financial crisis of 1890), are more 
than sufficient to account for the present condition of affairs, | 
have lately compared the price lists of the chief Argentine and 
Brazilian funds and railway securities, and of the principal Colonial 
loans in 1890, with the present prices of the same securities, and | 
find that there has been a ord wa in value in thirty-two Argen- 
tine and Brazilian railways of 32 millions sterling, in nineteen of 
the main Argentine and Brazilian loans of about 23 millions, and in 
thirty-six of the principal Colonial loans of 13 millions. ‘Thus in 
what were considered the best of such descriptions of investments, 
we can easily trace a loss of nearly 70 millions of money, anda 
probable loss of income of from three to four millions annually, 
Such sums, large as they are, only represent a portion of the losses 
which have occurred, for there are numberless less well-known but 
very large enterprises in which the diminution of value is even 
more severe, 

I am unable to form an estimate of the aggregate losses which o 
course affect the income of so many, but I am sure if all foreign 
enterprises are included, the losses in the last three years must 
have been many times more than the figure I have mentioned, 
The greater part of these losses, indeed almost the whole, has 
fallen upon this country, and some time must no doubt elapse 
before they can be recouped, either by development of the enter- 

rises themselves, or from the savings of our people, which have 

en put at some 150 millions per annum. But there is no reason 
to suppose that what has occurred will not occur again. The crisis 
of 1846 led people to think that railway construction had reached 
its limit. Again, after the feverish speculation of the four previous 
years, I well remember in 1866 the same idea was common, and | 
think the depression was as general and as severe as at the present 
time. I do not, however, think that the losses were so heavy ors0 
far reaching in 1866 as now, but the recovery was by no means 
rapid, and the result was that in 1870, 1871, and 1872, railway 
making in this country was almost at a standstill, so that only thirty- 
nine miles of line were added to our system in 1870-71. In 18/2 
came the beginning of the revival, and from the year 1871 to 1891 
we have added 4515 miles, and we may note that this period 
includes some minor periods of financial depression, and includes 
also the Baring failure. 

When a financial crash comes upon us, engineers do not usually 
feel the effects at once, or at least not to their full extent. Worksin 
hand have to be finished and find employment for some, though 
new works are not undertaken. Thus engineers feel the full effect 
of a want of confidence some little time after its cause, and con- 
versely do not feel the effect of a revival of confidence by any 
means immediately. Let us, therefore, have confidence and 
patience in the future of our calling, remembering what has 
occurred before, and being sure that so long as civilisation exists 
the civil engineer must be to the front. The progress of the future 
must depend very largely upon him and upon his ability to keep 
abreast of all knowledge of the various phases of science, and to 
lead the way in their application for the use and convenience ot 
man. In conclusion, let me thank you most sincerely for the 
honour which you have done me in asking me to reside over this 
Society, and let me express my great pleasure in having been per- 
mitted to address you. 
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ProresstonaL Note Books. —We have received copies of 
‘ Kason’s Professional Note Book,” which is published by Messrs. 
Eason and Son, Dublin, in two sizes ; one 9in. by 7in., and a smaller 
one in ket-book form, with flap and loop cover, 7in. by 4}in. 
The books are arranged with an alphabetical subject-matter index, 
with vowel index columns and page column. The body of the 
book is paged with a decadal page index ; that is, with facing edge 
numbers as in address books, so that the position of both index 
to subject of note and page on which the note is to be found may 
be seen at aglance. It is usually easy enough to make notes 0 
professional matters of interest and importance, but it is often, 
after a year or two, very difficult to find the notes for want of a 
clue to the heading under which the note has been made, W ith 
Messrs. Eason and Son’s ‘Note Books,” note-making and note- 
finding are made easy. ‘The books are with or without perforated 
interleaved blotting paper, and are well bound and finished, 
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PARLIAMENTARY NOTES. 
Achill Extension Railway.—This railway, it is announced, 


could be opened within three | months of the agreement with 

\idland Great Western Company being settled. For this 
~ ~<e detailed plans and estimates for the required altera- 
= A and additional works are in hand, and should be shortly 
tel The line is completed with the exception of 
ye telegraph, and water supply, and certain alterations 
on ee places. It might be opened for traffic in January, 
b t could not be completed until the spring. 

oT « 4dmiral Class.”—On Thursday in last week Sir 
1 Kay-Shuttleworth told Me FT. G, Bowles that the 
\dmiralty had no intention to hold any inquiry into the 
design of ships of the Admiral class. 

The shipbuilding programme, — Lord George Hamilton 
asked the First Lord of the Treasury on Friday whether he 
would consider the expediency of following the precedent set | 

Government in 1884, and undertake that before the | 
Hlouse adjourned a statement would be made by the official 
representative of the Admiralty as to the scope and costs of 
the new shipbuilding programme, so that the House might 
have an opportunity aflorded it of expressing an opinion upon 
such proposals before they were embodied in the lstimates. 
Mr. Gladstone did not ‘see his way to grant the request. He 
thought the state of things in 1884 was quite exceptional, and 
that there was nothing in common between that time and | 
the present. There were practical inconveniences in the way, | 
put meanwhile ‘“ neither the House nor the country need 
entertain, in the existing circumstances, the smallest appre- 
hension as to the maintenance of the distinct naval suppre- 
macy of Great Britain.’ Lord George made another efiort, 
and pointed out that if the course he advocated were followed, 
the work might be put in hand at once, and so some months 
would be saved. Mr. Gladstone then said that he did not 
think the Admiralty would be “able to produce the proposals | 
with due and proper maturity by the time to which the | 
noble lord referred.”” This was December; nothing more there- | 
fore could be done. 

New battleships.—The Secretary to the Admiralty stated on | 
Monday that the following new ships had been laid down | 
since August, 1892 :—The Renown was commenced in February 
last, and the preparations to build the Magnificent and 
\Maiestic were commenced respectively on August 23rd and 
September 12th. The completion of other first-class battle- 
ships had been accelerated. The Ramillies and the Empress 
of India had been commissioned ; the Resolution would be 
commissioned early in December, and all the ten battleships 
provided for under the Naval Defence Act would be completed 
by early dates in 1894. 

“Level crossing at Ramsbottom.—Mr. Mundella stated that 
the railway company had erected a foot-bridge to obviate the 
necessity of passengers crossing on the level. The gates for 
vehicular traffic were now interlocked with the signals. 
General Hutchinson had recommended that a subway should 
be made and that the Local Board should pay a part of the 
cost. but as the Local Board declined, the Board of Trade 
had some difficulty in pressing the matter further. 

Disused chains and cables.—On Tuesday Mr. Robinson 
asked the Secretary to the Admiralty whether the department 
had vet arrived at any decision as to causing disused chains 
and cables to be broken up in future before disposing of them. 
Kay-Shuttleworth assured his questioner that the 
subject was still engaging the best attention of the Admiralty 
with a desire to meet, as far as might be possible without 
detriment to the publie service, the representations which 
had been received. 
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TRIALS OF H.M.S. BARFLEUR AND REVENGE. 





THROUGH press of matter we were unable in our last issue 
to record the completion, with the results attained, of the 
official steam trials of the above ships, of which the following 
are the particulars. We may premise that, although both of 
the vessels are now rated as first-class battleships, one of 
them, the Barfluer, was, when laid down, intended for a 
battleship of the second class ; they are not, however, although 
now classed alike, of the same dimensions and displacement. 
Giving the larger ship, the Revenge, built and engined by 
Messrs. Palmer and Company, at Jarrow-on-Tyne, the priority 
of notice, her principal dimensions are as follows :—Length 
3s0ft., beam 75ft., load displacement, at which she has a 
ean draught of 27ft. Gin., 14,150 tons. She has been fitted 
by her builders with triple-expansion twin engines, to indicate 
000-horse power under natural draught and 13,000 under 
forced draught, supplied with steam from eight circular 
single-ended boilers, each having four furnaces, the total 
heating surface being 21,600 square feet. The working 
pressure is 1551b. per square inch. 

On the occasion of the official speed trials, which took 
place on the 7th and 9th inst., the Admiralty was represented 
by Mr, Oram, engineer inspector; Portsmouth Dockyard, by 
Mr. Hodgson; the Steam Reserve, by Mr. Colquhoun and 
Mr. Wotton; and the contracting engineers and builders, by 
Mr. J. W. Reid; the vessel being in command of Captain 
McKinstry, 

As the ship was light in the water by fully 2ft. of her 
designed load draught—27{t. 6in.—the speed results on the 
trials do not of course agree with the calculated ones; but 
the mean results attained with the vessel at her mean 
draught of 25ft. on the eight hours’ natural draught full 
power trial on November 7th were as follows :—With an air 
pressure of only ‘19in, in stokeholds; steam was maintained 
at 149°8 1b. pressure per square inch, the vacuum in starboard 
and port engines was 28:5in. and 28-3in.; the corresponding 
revolutions 96°3 and 96°8 per minute, and the resultant in- 
dicated power developed by them 4614 and 4563 respectively, 
or a total of 9177 horses, being 177 in excess of that con- 
tracted for, the average speed with this power attained by the 
thip being 17-375 knots an hour by log. 

‘The mean results attained on the so-called forced draught 
trial on the 9th inst.—the air pressure in the stokeholds 
being only -46in.—were as follows :—The steam pressure was 
1146'S 1b. per square inch; the vacuums, 28in. and 284in.; the 
revolutions, 101°6 and 1023; and the developed indicated 
power, 5694 and 5830 horses for the starboard and port 
engines respectively ; the resultant speed of the ship by log 
being reported to be 17°5 knots per hour. The gross horse- 
power indicated on this trial, it will be seen, amounted to 
11,524 horses, showing that under ordinary conditions of 
working — wherein half an inch of air pressure is always 
allowed to the contractor—the full designed power of 13,000 
horses could be easily developed under the greater air 


developed testing power being reduced by Admiralty order to 
11,000 horses. 

The Barfleur first-class battleship, sister ship to the 
Centurion, built at Chatham and engined by the Greenock 
Foundry Company, is with her sister, a pair of battleships 
of a new type, and of smaller size than the Revenge. Her 
general dimensions are :—Length, 378ft.; breadth, 70ft.; load 
displacement, 10,590 tons, with a draught of 25ft. Gin. She 
is fitted with triple-expansion twin engines to develope 
9000 indicated horse-power under natural draught, and 13,000 
under forced draught. There are eight circular boilers with 
four furnaces in each, made for a working pressure of 150 lb. 
per square inch. The tubes are 24in. diameter, fitted with cup 
ferrules at the fire-box ends. Her trials took place off the Nore 
on the 9th and 11th inst., on which occasion the Admiralty was 
represented by Mr. R. J. Butler, engineer inspector, and the 
Greenock Foundry Company by Mr. John Scott, C.B. Lord 
Charles Beresford, C.B., was in charge of the ship, and Mr. 
W. Cairns of her machinery. 

The full power natural draught trial which was to have been 
of eight hours’ duration, but through darkness coming on, was 
curtailed to seven, took place on the 9th inst., at which the 
following mean results were attained. The stokeholds 
being under no air-pressure throughout the day, steam was 
maintained at 148-5 1b. pressure per square inch, the vacuum 
was 27:3in. and 27-7in.; the revolutions 95°3 and 95-9 per 
minute, and the developed indicated powers 49622 and 
4932-2 horses for the starboard and port engines respectively, 
or an aggregate power of 9894-4-horses, giving the ship a speed 
of 17°165 knots per hour by log. 

The continuous four hours’ full power trial under forced 
draught took place on the 11th inst., and gave the following 
mean results:—With an air pressure of 1-4in. steam was 
maintained at a mean pressure of 142°4]b. per square inch, 
the vacuum reached 27-7in. and 27-4in., the revolutions were 
104-8 and 105°6 per minute, and the developed indicated 
powers were 6580°4 and 6582:7 horses in the starboard and 
port engines respectively ; the total power of 13,1631 horses 
giving the ship a speed of 17-537 knots per hour. It will 
thus be seen that the excess of power developed by the 
engines over that contracted for was 894 horses in the 
natural, and 163 in the forced draught trials; a result which 
was considered highly satisfactory, as in the case of the 
natural draught trial a maximum power of 10,615 horses was 
developed in one hour, and 10,070 horses for two consecutive 
hours, notwithstanding that the wind was high and the sea 
very rough. The Barfleur is now at Chatham, and is to be 
completed at once for active service. 








J. BAILEY DENTON. 





In the death of Mr. J. Bailey Denton, which took place on 
Sunday last, at Stevenage, the civil engineering profession 
loses another of tliose of this generation, which was active in 
the work of the modern engineering era. Mr. Denton was 
born in November, 1814, and was thus in his 79th year. In 
the ’forties Mr. Denton was connected with the late Mr. 
Brassey and Mr. Locke, past-president of the institution, and 
M.D, and was associated with them in the construction of 
the Great Northern, the London and South-Western, the 
Midland, the Oxford and Cambridge, and the Hitchin and 
Royston Railways, and the enclosure of Rockingham Forest, 
and of the numerous commons and open fields in Cambridge- 
shire, Hertfordshire, Bedfordshire, and the Midlands. 

In 1842 he wrote a letter, which attracted much attention, 
in the pages of the Wesfminster Review, entitled ‘What can be 
done for British Agriculture ?”’ Asa result of this letter, after- 
wards printed as a pamphlet, by the aid of the late Sir Robert 
Peel, Lord Romney, and Mr. Pusey, M.P., an Act was soon 
afterwards obtained to enable owners of settled estates to drain 
andimprove their properties by means of money raised by mort- 
gages, and to chargethem with the cost of permanent improve- 
ments. For the last forty years Denton devoted his attention to 
the storage of water, water supply, and the sewerage of towns, 
and, with one or two engineers who are still alive, brought 
into prominence the method of purifying sewage by land fil- 
tration. Whena quarter of a century ago, and during some 
years, the necessity tor systematic drainage of our towns 
became apparent, Denton was very active in this matter, 
and his writings and work on downward filtration and drain- 
age were probably more discussed than those of any other 
engineer engaged on sewage disposal. His advice on this 
question was largely sought in England, Europe, and in 
America. His book on sanitary engineering is recognised as 
a standard work. Mr. Denton was senior partner of the 
firm still bearing his name in Palace Chambers, Westminster, 
was for more than fifty years a member of the Institution 
of Civil Engineers, of the Surveyors’ Institute from its com- 
mencement, of many of the learned societies of England, and 
was an honorary member of the Royal Agricultural Societies 
of Italy, Norway, Sweden and Hanover, and a Chevalier of 
the Mérite Agricole of France. Mr. Denton wasa magistrate 
for Herts for more than a quarter of a century, and resided 
at Stevenage. 








QUEEN'S FERRY BRIDGE. 


Ix connection with this subject, to which we alluded in an 
article in our impression of 10th inst., we learn that the 
position of the consulting engineer to the Flintshire County 
Council—though he assents generally to the truth of our 
remarks, which it is almost needless to point out, were, and 
were intended to be, of a perfectly general character—was not 
altogether free from embarrassment. It is evident that the 
different authorities, who have just given notice of their 
intention io apply fora Bill, under the title of ‘ Queen’s 
Ferry Bridge and Sealands Road,’ were not altogether 
d’accord on various matters of detail relating to the bridge. 
As up to the present, according to our information, not one 
engineer has visited the place, the intending competitors have 
all sought information from the consulting engineer, with 
such a minutencess of detail that, in fact, to answer the ques- 
tions as put, would have taken more time and trouble than 
designing the bridge. 

The allowance for wind-pressure, which we, in our article, 
considered rather high, is apparently justified by the fact 
that the site of the bridge is very exposed to the prevailing 
north-west gales, and practically without shelter from the 
open sea. We may mention that the time has been extended 
for sending in designs until the first af January next, but it 
is to be regretted that the advice of the consulting engineer 
in this respect was not acted upon directly it was given some 
weeks ago. As it is, it was only last week that the circular 
notifying the extension of time reached the intending 





INSTITUTION OF ELECTRICAL ENGINEERS. 





THE annual dinner of the Institution of Electrical Engineers took 
lace on Wednesday evening at the Freemason’s Tavern, when 4 
company of upwards of 170 gentlemen sat down under the presi- 
dency of Mr. W. H. Preece. Amongst those present were Mr. 
Mundella, President of the Board of Trade; Mr. A. Morley, Post- 
master-General; Sir I. Bramwell, Professor G. Carey Foster, Mr. 
Jacob Brett, Mr. Latimer Clark, Mr. E. Windsor Richards, 
president of the Iron and Steel Institute; Professor Riicker, 
president of the Physical Society; Sir R. Rawlinson and Mr. J. 
Wolfe Barry, vice-presidents of the Institute of Civil Engineers ; 
Mr. Alex, Siemens, Mr. Algernon Turnor, C.B., Mr. W. H. M. 
Christie, Astronomer Royal; Mr. H. Joyce, C.B., secretary, 
General Post-office ; Sir T. Blomefield, Board of Trade; Mr. Ward, 
local honorary secretary for U.S.A.; Mr. Lamb, C.M.G., Mr. 
3utcher, M.P., and Mr. Webb, secretary. 

After the dinner and the toast of ‘“‘The Queen,” the president 
proposed “The Learned Societies.” 
Sir J. Crichton Browne, responding, said the learned societies 
were all standing tip-toe, eager to see what electrical engineers 
were going todo next. They were full of gratitude and admira- 
tion for the splendid achievements of electrical engineers in recent 
years, and they had a lively sense of favours to come. They had 
festooned our homes with beautified glow-worms; they had 
stretched our ears, not in any asinine sense, so that they extended 
all over the town, and even as far as Paris; they had kept us in 
hourly and sympathetic vibration with everything that was going 
on in the uttermost quarters of the world ; they whirled us about ; 
they elevated them and depressed them ; they welded our metals 
like the gnomes; they performed chemical transmutations like the 
alchemists ; and they even treated us when we were ill, like the 
Royal College of Physicians. They had vastly increased the com- 
forts and convenience of modern life; they had added enormously 
to the means of human intercourse; they had afforded invaluable 
assistance to the students and investigators in every department 
of science, 
Professor Riicker also responded. 
Professor W. E. Ayrton, past-president, in a humorous speech, 
gave the toast of ‘‘ The Engineering Societies,” and in referring to 
electrical engineers and their work, mentioned the extension of the 
system of driving direct, butthe admitted that, at least, one large 
electrical establishment was run entirely with belts, which seemed 
to work like a clock, for he had just read that the establishment 
was to be wound up; and Sir F. Bramwell responded in his 
inimitable mixture of the grave and the funny. 
Mr. A. Morley acknowledged the toast of ‘‘The Guests,” pro- 
posed by Mr. Latimer Clark. 
Mr. Mundella proposed the toast of the evening, ‘ The Institu- 
tion of Electrical Engineers.” He mentioned that the excellent 
works done by the Electrical Standards Committee had been 
approved generally by electricians throughout the world. France, 
Germany, and the United States were prepared to adopt them, and 
he wasso much encouraged by all he heard of the prospects of aninter- 
national arrangement, that it would shortly be his duty to submit an 
Order in Council to her Majesty adopting the electrical standards as 
the standards for this country, and he hoped for the civilised world. 
They were making progress in this country with respect to electric 
lighting, for whereas when he addressed them last year there were 
only 26 local authorities which had obtained orders approved by 
the Board of Trade, now there were 46 local authorities in that 
position and 62 companies. He acknowledged the indebtedness of 
the Board of Trade to the institution, and cordially desired the 
development and extension of its operations. There was room for 
a good deal to be done in England, for example, in the way of 
extending electric railways. 
The President. in reply, attributed great things to American 
electrical ingenuity and enterprise, and said that in only one 
branch of electrical industry could we compare favourably with 
our American cousins, and that was in telegraphy. We were 
certainly ahead of them in that field, but,in every other branch, 
especially telephony, we were behind in material progress, and we 
had very much indeed to learn from their rapid advances and 
their practical ways. But our advance, though slow, was sure, 
and he was not quite sure that we should not win in the long run. 
The growth of the Institution of Electrical Engineers was shown 
by the fact that the total number of members of all classes on 
January Ist, 1873, was 352, while at the present time it was 2260, 
and the average number of members elected annually during the 
last six years had been 225, 











EXHIBITION AT VIENNA, 1894.—The Department of Science ard 
Art has received through the Foreign-otfice a dispatch from the 
Austro-Hungarian ambassador, calling attention to an Exhibition 
to be held next year at Vienna, dealing with the subjects of cheap 
food for the people, the sustenance and equipment of the army, &c., 
joined to a special Sport Exhibition; and requesting that the 
municipalities of the most important towns in this country, which 
are interested in these questions, may be invited to take part in 
the Exhibition. The Exhibition is a private undertaking, but 
supported by the Austro-Hungarian Government, who have placed 
the Rotunda at the disposal of the management, and by the 
Imperial and Royal Minister of Commerce accepting the honorary 
presidency. 


THIRLMERE WATERWORKS SCHEME.—On Tuesday evening the 
fortnightly meeting of the Owens College Engineering Society 
was held in the new Club-rooms at Dover House, when Messrs. 
H. Nicholson, M. Inst. Mech. E., and W. Patteson, gave a descrip- 
tive lecture of the Thirlmere Waterworks scheme, illustrated by 
numerous views shown by the oxyhydrogen lantern, and other 
photographs. Lake Thirlmere at the present time is 2} miles long, 
with a maximum breadth of three-eighths of a mile, and an area of 
328 acres. When the water level is raised 50ft., as it is ultimately 
intended to be, these figures will be increased to nearly 3? miles long 
by about three-quarters of a mile broad, and an area of 793 acres. 
The capacity of the lake when raised will be 8,130,687,000 gallons ; 
and after sending the necessary compensation water down St. John’s 
beek, will give a daily supply of 50,000,000 gallons to Manchester 
for 150 days, if no rain falls. The drainage area to be appropriated 
under the Act of Parliament, which was obtained in 1879, is 11, 
statute acres. The rainfall over the watershed varies from 52in. to 
137in. per annum. The total length is 95 miles 1443 yards; 
which is made up of 145 miles of tunnelling, thirty-six miles of cut 
and cover, and forty-five miles of piping, including straining wells, 
valves for regulating the flow, bridges, and finally Prestwich 
Reservoir, from which the supply for the city will be 
taken. At present only one line of pipes has been laid, 
which will give a daily supply of ten million gallons, or one-fifth 
only of the ultimate capacity of the reservoir. The new 
service reservoir at Prestwich, which is now being constructed, will 
have a capacity of twenty-one million gallons, or one million gal- 
lons in excess of the present one. The drain across the lake at 
Thirlmere is 857ft. long, with a maximum width of 50ft., and 
diminishing to 18ft. 6in. at the top, upon which a roadway léft. 
wide will cross, connecting the two new roads on either side of the 
lake. The dam is built of concrete, and faced on either side with 
stone, which was obtained chiefly from Longridge, near Preston. 
The water before it reaches Manchester has to pass through several 
strainers, which are fixed in wells along the route, being circular in 
form, and made of copper gauze wire. Besides tunnels and syphons 
there are twenty-three bridges of various design, carrying the aque- 
duct over rivers, streams, and railways, and in addition ten sub- 
ways for carrying the pipes under railways. These bridges are 
very neat in design, especially those over the river Lune, near 
Lancaster, and the river Mint, near Kendal. The total weight of 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we And it necessary to unform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, sh be accompanied by the name and address of the writer, 
not among I for publication. but as a proof of good faith. No notice 
whatever can be taken of y icati 

E. R. B.—The horse-power of locomotives varies every minute with the speed 
and the resistance of the road, About 1000-horse power exerted for a short 
tine is probably the maximum on English lines, 

RUST REMOVERS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents inform me of any preparation 
which can be applied to ironwork which has to be highly painted and 
varnished, such as will desttoy rust and prevent its throwing off the 
paint after completion? OXIDE. 

November 16th. 














SUBSCRIPTIONS. 

Tue Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. £0 148. 6d. 
Yearly (including two double numbers) .. #1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

4 complete set of Tuk ENGINEER can be had on application. 

Tn consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Percign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-ofice Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Coprms— 

——~ Oe ar a. ae ae ae 
Foarly .. « 
Tuick Paper Coprms— 
ad oo om oe ce ce ce ce ce ML Os. Sd. 
Yearly .. ond 42 0s. 6d. 

Reavino Cases.— The Publisher has in stock reading cases which will hold 

thirteen copies of Tak ENGINEER. Price 2s. 6d. each. 


ADVERTISEMENTS. 
*,* The charge for advertisements o) four lines and under is three shillings, 
for —- two lines afterwards one shilling and sixpence; odd lines are 


-» £0 18. Od. 
#1 168. Od, 


* 8 ef 8 «8 of «af «8 


charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 


Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing tment of the 

per are to be addressed to the Publisher, Mr. Sydney ite; all other 
tters to be addressed to the Editor of Tuk ENGINEER. 





MEETINGS NEXT WEEK. 
InstiTuTION OF Crv1L ENGINEERS.— November 28th, at 25, Great George- 
street, Westminster, at 8 . Ordinary meeting. Discussion upon the 
papers on ‘‘ Impounding Reservoirs in India, pf the Design of Masonry 
ams,” by Mr, Clerke, Mr. Sadasewjee, Colonel Jacob, and Professor 
Kreuter. 

Sout STaFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS MANAGERS. 

Saturday, November 25th, at the Institute, Dudley, at 7 p.m. Paper: 
‘ The Calorific Efficiency of the Reverberatory Furnace,” by Major L. 
Cubillo, Trubia, Spain. 

GEoLocists’ AssocIaTION, — Friday, December Ist, in the New Mathe- 
matical Theatre, University College, Gower-street, W.C., at 8 p.m. 
Papers: ** Notes on a Discovery of Fossils at Little Stairs Point, Sandown 
Bay, Isle of Wight,” by Thomas W. Leighton, F.G.S.; ‘Notes on the 
Sharks’ Teeth from British Cretaceous Formations,” by A. Smith Wood- 
ward; “The Breaking-up of the Ice on the St. Mary River, Nova Scotia, 
and its Geological Lessons,” by Geoffrey F. Monckton. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, November 25th, at the Atheneum, Church-street, West Hartle- 
= at6p.m. Business: (1) Minutes of the last general meeting. (2) 
The ballot for new b (8) Di ion on Mr. W. Hodk’s paper on 
A Method of Comparing Steamship Performances and of Estimating 








Powers and Speeds of Ships.” (4) Paper ‘‘On the ee Working 
Heat of Mild Steel and the effect of Annealing and Air-Cooling,” by Mr. 
Joseph Nodder. (5) Discussion. 

Society or Arts.—Monday, November 27th, at 8 p.m. Cantor lectures, 
“The Art of Book and Newspaper Illustration,” by Henry Blackburn. 
Lecture I.—The Illustrator of To-day.—Educatiun of the artist—Drawing 
for reproduction — Modern methods and requirements —- Influence of 
photography on the illustrator—Examples of drawings for reproduction, 
a and bad, Wednesday, November 29th, at 8 p.m. Ordinary meeting. 

aper: ‘‘ The Regulation of Street Advertising,” by Richardson Evans. 
Sir George Birdwood, K.C.1I.E., C.8.1 , will preside. 








DEATHS. 

On November 14th, at Cwm Elan, Rhayader, Jonn Donacuuz, A.K.C., 
A.M.IL.C.E., of 88, Upper George-street, Bryanston-square, aged 27 years, 
deeply lamented. 

On November 19th, at Orchard Court, Stevenage, Joun BatLey-Denton, 
of Stevenage and Westminster, J.P. Herts, and for over fifty years 
M. Inst. C.E., aged 79. 
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THE END OF THE COAL STRIKE. 


THE result of the conference held last Friday in West- 
minster, under the presidency of Lord Rosebery, is 
already a matter of history. It is unnecessary to repeat 
the familiar details. The broad facts are that the miners 
return to work at the old rate of pay until the Ist of 
February, 1894, and that meanwhile a Conciliation Board 
is to be formed, consisting of fourteen members elected 
by the mine owners, and fourteen elected by the miners. 
They are to select a chairman, who will have a casting 
vote; and in the event of being unable to choose a man 
acceptable to all, the Speaker of the House of Commons 
is to find one. Work will be resumed as quickly as pos- 
sible. Advances are to be made by the employers to the 
miners who desire them. The pits are to be cleared and 
got ready for work with all despatch. And so the strike 
is at end—until the 1st of February. 

It is a deplorable fact that certain journals, limited, 
we trust, in influence, jubilantly declare that the miners 
have “‘won a great victory.” If the gentlemen who 
advance this proposition on “ contents placards” are igno- 
rant of the elements of political economy, they are unfit 
to have the control of a considerable newspaper. If they 
are not ignorant, the only explanation of their attitude 
is that they are seeking temporary popularity by 
illegitimate means, totally regardless of the mischief 
that they do. The true position of affairs is per- 
fectly clear. The mine owners stated that unless 
the price of coal advanced, wages must fall. The 
Trade Union leaders have succeeded in raising the 
price of coal by restricting the output, and the cost 
of the operation to the miners has not been less at the 
most moderate estimate than £650,000. This is an enor- 
mously larger sum than that which they would have lost by 
the reduction in wages. This seems, therefore, to have 
been a very expensive ‘“ victory.” Of the cost incurred 
in other ways; of the injury inflicted on industries, and 
of the suffering which has fallen on the members of 
other Trades Unions, we shall not speak. These are 
matters for which the miners’ leaders care nothing. 
Even if for the sake of argument, however, we grant 
that this enormous outlay has obtained for the strikers 
a real victory, it follows none the less certainly that the 
work of the Union leaders has not been half done yet. 
In truth, all their difficulties are before them. They 
have driven up the price of coal, consequently the mine 
owners can well afford to pay the old rate of wages. 
How is the price to be kept up? That is the problem 
to which the men must now address themselves. The 
masters have proved at a very heavy sacrifice that 
they were desperately in earnest when they said 
that if they were to keep their pits open there must 
be a reduction in wages. No one in his senses thinks 
that the pits would even now be opened at the 
old rates unless prices had gone up. Every miner 
who has given the subject a thought knows that prices 
have risen only because the output was reduced. It is 
absolutely certain that if the pits run full time again, and 
coal is raised in the old quantity, its price must fall 
below the present rates. There is but one cause that can 
operate to prevent this. Trade must improve, and the 
demand for coal must augment. But the very occurrence 
of the strike tends to delay the improvement of trade; 
and so we come back to the old position. The men must 
hit on some expedient by which the price of fuel shall be 
kept up. No doubt many persons ignorantly believe that 
the Conciliation Board will be able to fix prices and 
wages. It can do nothing of the kind. The Board 
must necessarily be as powerless as an individual. 
All the Board can really do is arrange the sum that 
shall be paid to the miner for each ton of coal he 
sends to bank, in relation to the price at which that 
ton of coal is subsequently sold to the consumer. The 
most that it is possible to hope from it is a develop- 
ment of the methods of the sliding scale. Indirectly it 
may accomplish great things by making the truths of 
political economy widely known. But the Board can 
only deal with facts and conditions which it is totally 
unable to modify. An attempt, for instance, to fix wages 
at rates regarded as too high by the coalowners would 
result in the closing of those pits which were overweighted. 
Certain coal mines are worked more cheaply than others 
for various reasons. The coal is nearer the surface; the 
veins are thicker and more easily wrought; pumping is 
less expensive, and soon. Such pits could be kept open 
at wage rates which could not be maintained at other 
pits. The end would be, of course, that a species of 
natural selection would operate. There would be a 
survival of the fittest. In the result numbers of miners 
would find themselves out of work. No power on earth 
could compel the mine owner to go on working at a loss. 
Indeed, his creditors would quickly step in and settle the 
matter for him. We suppose that men like Mr. Pickard 
and Mr, Burns understand all this. If they do they will 














see that, as we have said, their true difficulties are only 
beginning. They have got wages up, and paid a tremen- 
dous price for the job. Now they have to keep them up. 

There is only one method of doing this within the 
control of the miner. All other agencies are out of his 
reach. Output can be diminished. The decision of Lord 
Rosebery’s conference had scarcely been made known 
before a large body of Scotch miners passed a resolution 
that output must be restricted in order that prices and 
wages may be maintained. From the first it has been 
argued that wages were low because too much coal was 
raised, and sales were forced to consumers who could dic- 
tate their own terms. There have been restrictions in con- 
sequence. Pits have not worked nearly full time. If wages 
are to be kept up by the miners the supply must be limited. 
Mr. Pickard and his fellow-leaders must hit on a scheme to 
effect this, and their action must be in the end remorseless. 
They can limit the tonnage sent to bank per week by each 
miner, or they can limit the number of miners permitted 
towork. The end sought could not be attained by the 
first expedient. It would matter very little to the miner 
how high the price paid him per ton for his work might 
be if the tonnage was lowered in the inverse ratio of the 
rise in price. It is not arise in wages per ton that the 
collier seeks, but a rise in his week’s earnings. Resort 
must be had to the other scheme. A considerable pro- 
portion of the whole army of miners must be disbanded 
and turned adrift, and care must be taken that no new 
recruits are allowed to fill up their place. And yet at the 
present moment Mr. Pickard and other Union leaders are 
threatening another strike because one or two collieries 
have shown some reluctance to resume work. Will Mr. 
Pickard and the Union officers in general ballot the men 
to ascertain who is to go and who is to stay? They 
have already stated that there are far too many miners. 
Have they ever asked themselves why? If the miner’s 
life were a thing so deplorable as they assert; if it was 
impossible to earn a living wage, why do men drift from 
the fields to the pits? Why is it that there is a surplus 
of labour available for working coal mines? We need 
not answer the question ; it is not our business to answer 
it. It is the business of Mr. Pickard and the Union to 
restrict the supply of labour, if they mean to keep the 
week’s earnings of the men up. But when this policy 
comes to be announced, when it is stated nakedly that 
some 20 or 30 per cent. of the miners must cease mining, 
what will be the result ? We suppose that the old and 
the weakly will be the first to suffer ; but that would not 
suffice. The ranks of the able-bodied must be thinned. 
Ve victis. Let the parish take charge of the miner who 
is not permitted to work. 

It is, we think, sufficient to state the nature of the 
dilemma in which the Union is placed, to show how really 
helpless the Union leaders are. They might as well 
attempt to swim across the Atlantic as try to obtain a 
larger aggregate sum for division among the members of 
the Union in the shape of wages than the consumer 
pleases to pay. The restriction of output by diminishing 
the number of hours worked will not augment individual 
earnings. The truth is that the only conceivable way in 
which that end can be attained by the exertions of the 
Union lies in reducing the number of the men among 
whom the wages fund is to be divided. We have not 
heard it urged that pits should be closed to limit output ; 
but it is easy enough to see that the compulsory closing 
by Union orders of certain pits would constitute the 
simplest and most practical method of attaining the 
desired end. There would be no invidious distinctions 
manifested in the selection of men; and as for the 
masters, what need the Union care what they thought ? 
The fiat would go forth, so many pits in each district 
must be shut down for somany weeksor months. Not 
only would the output be limited. The colliers remain- 
ing at work at the other pits would go on full time, and 
earn high wages. It would remain to be seen whether 
there would or would not be a revolt. 

To state matters in this way is enough to show that if 
the Union owned all the pits in Yorkshire, let us say, or 
even in England, it would be as powerless as it is now to 
fix wages, and at the same time provide full employment 
for every miner seeking it. Above and beyond the power of 
the Union, and of the coalowners, and of the British 
Government, is that of the law of supply and demand. 
The most that either the coalowner or the miner can do 
is to affect for a very limited time, and at an immense 
outlay, the operation of this law. It is necessary to 
insist on this truth over and over again, because the 
result of such a struggle as that which has just 
terminated is constantly misinterpreted. The argument, 
for example, that the miners have won a great victory 
affords a casein point. The whole progress of the struggle 
has not manifested for one moment the suspension of the 
operation of the law. Just as coal became scarce the 
price of it rose. The men have thought it worth while 
to make coal scarce. But it is obvious that this scarcity 
could not last for ever. The men were very largely aided 
in the struggle by misplaced alms. But 300,000 men 
and their wives and children, could not have existed for 
ever on alms. In the end the Union itself would have 
fallen to pieces. The men would have drifted away out 
of the districts affected. Then by degrees others would 
seek work. Little by little the pits would have been re- 
opened, and work resumed. The trade of the district 
might have been ruined, but by degrees it would spring up 
again. There can be no such thing, in a word, as an inter- 
minable strike. The weakness of all Unions lies in this fact. 
It is in the power of any body of skilled workmen to modify 
the price of labour for a time, but they cannot do 
this thing for nothing; they must pay for it. Wages are 
kept up now in various trades by perpetual strikes; but 
it can be demonstrated that the men belonging to these 
trades would be as a body much better off, “year in and 
year out,” if there were no strikes. As for the coal trade, 
the hope of the future lies in the well working of the 
Conciliation Board, and that can only ensue from well 
wishing. A very bitter and comprehensive lesson has 
been taught. We turn to the Conciliation Board for the 
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assurance that it will not have to be taught to this 
generation again. 


THE NIAGARA POWER TRANSMISSION. 


Tue paper on “The Electric Transmission of Power 
from Niagara Falls,” read by Professor George Forbes 
before the Institution of Electrical Engineers, directs 
attention to a subject which is of interest in more senses 
thanone. There is the purely scientific interest attach- 
ing to an engineering work presenting many novel fea- 
tures, and attempted on a scale of unprecedented magni- 
tude; there is the interest attaching to the financial 
features of the scheme; there is the interest with which 
the political economist will view an undertaking caleu- 
lated to add enormously to the wealth of a certain district ; 
and there is, finally, the interest which manufacturers of 
hydraulic and electric apparatus naturally take in the 
chance of obtaining big orders. As regards the technical 





parts of the scheme, which were placed before the public ! 


in the paper referred to above, and in one read by the 
same author at the Society of Arts a vear ago, we shall 
probably have something to say ona future occasion. 
The financial and sociological aspects of the scheme are 
beyond our province, but as regards the manner in which 
the expectations of big orders entertained by British and 
continental engineers have been met by those who in- 
vited their co-operation in the early stages of the under- 


taking, it will be useful to direct attention to the history | 


and present position of the scheme as revealed in Pro- 
fessor Forbes’ paper. 

We are there told that the matter “is now in the 
hands of one of the most powerful combinations of New 
York capitalists which has ever been formed.” . . 
* The Cataract Construction Company does the engineer- 


ing work, and will then hand it over to the Niagara Falls | 


Power Company. The Land Development Company 
builds a whole village on the extensive lands acquired. 
The Niagara Junction Railway Company constructs 
six miles of terminal railway to connect all the fac- 
tories, as they are built, with the railways in the neigh- 
bourhood.”” The mere list of names of these companies 
must fill the mind of the European dynamo or turbine 
maker with the hope that here and in open competition 
he will have a chance of securing a market for the very 
best machinery he can produce, and that he must spare 
no effort to secure a share of the orders which this 
powerful combination of capitalists will have to give. 
The hope will grow into a firm belief when the said capi- 
talists send their chairman and their engineer to Europe 
for the express purpose of studying the question of trans- 
mission of power carried out on this side of the 


as 


Atlantic, and inviting British and continental engineers | 
to submit plans and estimates for the Niagara Falls | 


power transmission. This is what happened: Some four 


} 


| sums on the preparation of plans. 


verbatim, because it shows in the most unmistakeable man- 
ner the kind of policy pursued by the group of men whom 
Professor Forbes admiringly characterises as the most 
powerful combination of New York capitalists. We have 
it here on the authority of their own consulting engineer, 
that after getting from European manufacturers all the 
designs that could be obtained from them by encouraging 
their hopes in securing orders, the company suddenly 
discovered that the tariff stood in the way of importing 
European machinery, and determined to invite fresh 
tenders, limiting the competition to American manu- 
facturers. If the European designs had been inferior to 
the American designs, such a policy might pass muster, 
but the opposite was the case. In fact, the American 
designs were so far from meeting the requiremenis of the 
company that the latter determined to get out fresh 
designs altogether, and ask American manufacturers to 
tender on these designs. Now if the company had done 
this from the first, no fault could be found with it ; it 
is quite natural that it should wish to place the orders 
in the hands of its own countrymen, and that it 
should take pride in carrying out this gigantic engineer- 
ing work by drawing on its own 
But then 
facturers to the trouble of preparing plans at all; it 
should have said to them, “If you, merely for the sake 





resources only, | 
it should not have put European mannu.- | 


of scientific interest, care to submit plans for the Niagara | 


Power Transmission, we will look at them and use them if 


pect orders, for the high tariff is against you.” Had the com- 
pany spoken thus, not one of the twenty-four competitors 
would have spent a penny piece on plans, and would have 
let the Niagara job severely alone. It was not scientific 
interest or general philanthropy, but the hope of receiv- 
ing orders that induced European tirms to spend large 
These firms did, in 


| fact, the work of consulting engineers to the company, 


and produced designs, some of which, in the opinion of 
Professor Forbes, were extremely good. To 


| we find them good, but we warn you that you must not ex- | 


lay | 


down from the very first the lines on which a_ work | 
end of the coil will be fitted with a loaded valve inside 


of such magnitude as the Niagara Power Transmission 
should be carried out, and to prepare detailed plans and 
specifications, is one thing ; 


to get out amended plans | 


when some twenty-four competitors have put at your | 


disposal a wealth of practical information is quite another 
thing. We willingly do Professor Forbes the justice to 
state that, in reference to these designs, which he has 


| now worked out for the company, he expressly disclaims | 


years ago Mr. E. D. Adams, the president of the Cataract | 


Construction Company, and Dr. Coleman Sellers, its 
engineer, travelled through Western Europe collecting 
information regarding the different systems of trans- 
mitting power to a distance. Then in 1890 the com- 
pany invited a limited number of engineers on both 
sides of the Atlantic to submit complete plans and 
estimates in conformity with a programme stating in 
general terms the requirements of the company. The 
system to be employed, and all technical details, were 
left to the discretion of the parties invited to submit 
schemes, and certain money prizes were promised to 
those competitors whose plans a commission, specially 
nominated by the company for the purpose, would recom- 
mend as the best. Asa further inducement the company 
proposed to employ the author of the best scheme as 
resident engineer to superintend the carrying out of the 
works. The result of this invitation was a crop of designs 
which were duly submitted, and included a great variety 
of systems. No public statement was made by the 
company, but it was mentioned in Mr. Kapp’s Cantor 
Lectures, given at the Society of Arts in the spring of 
1891, that some twenty schemes had been sent in, of 
which, however, only fourteen complied with the pro- 
gramme, and were taken into consideration by the com- 
mission. In due course the report was made and the 
prizes were awarded. Of the schemes, seven were for 
electric, six for pneumatic, and two for hydraulic 
transmission, some competitors having sent alter- 
native schemes. According to the original intentions 
the scheme pronounced best by the Commission should 
have been adopted and its author entrusted with the 
carrying out of the works, but now that happened which 
is inevitable with competitions of such vague character. 
The commissioners found that not one of the competing 
plans was in every respect satisfactory or good enough to 
be adopted in its entirety. 
wanted, and manufacturers had to spend more money in 
getting out designs in the hope of meeting the require- 
ments of the company’s engineers. Had the latter gone 
to work as is customary in England, they would have 
settled at first the system to be adopted and the general 
arrangement of the machinery. They would have drawn 
up a specification stating clearly what kind of thing was 
wanted, and the different parties tendering would not 
have been put to the expense of doing the work of con- 
sulting engineers besides getting out their estimates. 
Professor Forbes states that for the dynamos alone 
‘twenty-four manufacturers submitted plans, some 
of the manufacturers having taken a great deal of 
trouble to submit a series of designs, in order to 
be able to meet different requirements. Many of these 
designs were extremely good; but it was determined, 
after estimating the increased cost of using the European 
designs, owing to the high tariff in America, and owing 
to transport, to have the machines manufactured in 
America. Amongst the designs from American manu- 
facturers there were none which fulfilled all the require- 
ments of the case, and eventually the Cataract Con- 
struction Company decided to get out its own designs 
and submit them to the American manufacturers for 
tender.” : 

We quote this long passage from Professor Forbes’ paper 








Hence more plans were | 





having done anything of great novelty or originality, and 
that he acknowledges in generous terms the assistance he 
has received from others; but this does not free his 
employers from the reproach of having sucked the brains 
of European engineers in order to get their scientific 
work done cheaply. Noblesse oblige is a good old pro- 
verb, applicable to business as well as social relations, 


| but apparently it is out of date with the financiers of 


Wall-street. 


WATER-TUBE BOILERS. 


Tuer notable success which has been attained with 
their respective water-tube boilers by Messrs. Yarrow and 
Co., and Messrs. Thornycroft and Co., cannot fail to 
stimulate the use of water-tube boilers in the Navy and 
the mercantile marine. 


It is stated that the two new | 


British battleships Magnificent and Majestic are to be | 


fitted with French boilers. 
type have been used, it is stated, with satisfactory results, 
for some time in the French Navy. but we cannot think 
that the Belleville system is superior to that of the 
English firms we have just named. ‘The French boiler 
is composed of comparatively large tubes, while those of 
Messrs. Thornycroft and Messrs. Yarrow have small 
tubes. The latter weigh less, power for power, and appear 
to be able to stand forcing better. It is worth notice 
that marine boilers of the water-tube type have been 
repeatedly tried in this country with unsatisfactory 


results. In all cases these generators had large 
tubes. A few with small tubes were, however, tried, 


and broke down utterly. We may ask why success 
should now be attained. To supply the answer we must 
look to the whole course and policy of marine engineer- 


Steam generators of that | 


ing during the last ten or fifteen years. In the first place, | 


there has been a great augmentation of pressure. 
the greater the pressure the better chance has the small 
tube boiler, because the volume of the steam is reduced. 
Thus, roughly speaking, a bubble representing a given 


Now | 


weight of steam will, if of 200 lb. pressure, occupy about | 
one-fourth of the space it would fill if its pressure were | 


50lb. Again, feed-water is purified now in a 
undreamt of a few years ago. 
boiler means destruction, and it causes disastrous priming. 
But until comparatively the other day, the feed-water 
filter was unknown. Again, the Thornycroft boiler would 
be impossible unless mild steel tubes were available. 
Copper might perhaps be used ; but we doubt that they 
would, on the whole, be so satisfactory as the very perfect 
soft steel tubes that can now be had. Furthermore, it is 
impossible to make a very light and powerful boiler unless 
the fires can be forced. But the whole art and mystery 
of forcing fires has only been understood within a com- 
paratively recent period. Indeed, it is doubtful if it is 
quite understood yet. 

Great as are the results which have already been 
attained, it remains to be seen whether they cannot be 
beaten. We believe that they can, and that it is possible 
to make even lighter and smaller boilers for the power 
than anything yet produced. The limit of rate of com- 
bustion has not yet been reached. Under existing 
circumstances it is said that about 801b. of coal is the 
maximum quantity that can be burned in an hour per 
square foot of grate. It is true that as much as 120 1b. 
have been charged; but then a very large proportion 
of this is simply blown up the chimney in the shape of 
big cinders. But it is clear that this could not occur 
unless the airways through which the products of com- 
bustion escape were wide enough to permit the cinders 
to pass. Let us suppose that instead of tubes 14in. in 


way 


Grease in a water-tube | 


—————____, 
——— 


diameter, the tubes were but }in. in diameter, and it is 
evident that the passage of comparatively large pieces of 
unburned fuel would be stopped. It is true that tin 
tubes cannot be employed, for one reason because flame ‘s 
extinguished in them, although it is worth while to 
state that very surprising results may be obtained by 
their use with gas and with anthracite. But the 
Serve tube tends to answer the same end, and it 
is not at all impossible that much of the creat 
saving effected by the use of these tubes when the 
tires are forced is due to the arrest of unburned fue] 
which, with the clear tube of the same diameter, would be 
ejected up the chimney. It is evident, however, that 
when small water-tubes are adopted, as in the Thorny. 
croft and Yarrow boilers, the tubes may be set so close 
that nothing but very small cinders can pass between 
them. Unless, however, the tubes are prepared to take 
up the heat, they will be quickly destroyed by the tre. 
mendous temperature that must exist in a furnace driven 
with, say, Gin. or so of air pressure, and this leads to the 
consideration of another branch of the subject. 

In the water tubes of a hard driven boiler there js, 
perforce, not solid water but a mixture of steam and 
water. The most erroneous views are unfortunately 
entertained about the cause of circulation; and more 
nonsense has, perhaps, been written about the matter 
than about any other technical subject that we could name, 
It would serve no good purpose, however, to deal with 





this branch of the subject now. It is enough for 
our purpose to say that in order that heating 
surface may be as_ eflicient as _ possible, it js 
essential that it should be continually traversed by 
solid water in motion, not a mixture of steam 


and water. ‘To secure this end is a comparatively simple 
thing. Let us, to avoid complication of ideas, suppose 
that all the heating surface is disposed in the shape of a 
long coil of tubing. Let the upper end of the coil open 
into a vertical cylinder of moderate diameter, not exposed 
to the heat of the fire. The working pressure will be 
50 Ib. less than that maintained in the coil. The upper 


the vertical chamber or steam separator. Between 
the bottom end of this chamber and that of the coil is a 
force pump, which will continuously draw water from 
the separator and foree it into the tube. Then its 
temperature will be raised, but it will practically be pre- 
vented from boiling until it has passed the reducing valve, 
when that proportion of it due to the temperature will, 
under the reduced pressure, flash into steam, the remainder 
falling as water, to be pumped again through the coil. 
There is nothing far-fetched in this idea. It has up to a 
certain point been carried out with great success by 
Herreshoff in America, and some years azo in this 
country by Mr. Yarrow. But neither attempted to keep 
solid water in the coil, because it is evident that the 
circulating pump drawing from a separator with 50 lb, 
less pressure per inch in it than that in the boiler, would 
require a good deal of power to work it. But it is easy 
to exaggerate the loss to be incurred in this way, while 
the gain is certain. We do not suggest this arrange- 
ment, unless it is combined with an enormously high 
rate of combustion; then we have no doubt a steam 
generator of greater power for the weight than anything 
yet turned out could be produced; and it is not 
improbable, we think, that it 1s in this direction we shall 
have to look for the next advance. Admirable as are the 
results which have been attained, we do not suppose 
that anyone, least of all Messrs. Thornycroft or Yarrow, 
regard them as representing finality. 


GQ 


TRON AND COAL, 


Tur end of the strike in the Midland coal trade seems, in 
some quarters, to be expected to give restored activity to the 
coal trade, but it is very doubtful whether this will be the 
case. It is true that the enormous demand which has been 
only partly met by the collieries that were at work in South 
Wales, in Durham and the North, and in Scotland, will now 
be distributed over the whole of the producing area of the 
country, and this at a time when the demand for household 


| and gas coals is near its highest point; but the resumption 


is the least demand for 
In iron smelting alone 


occurs at a season when there 
coal for metallurgical purposes. 
in the United Kingdom we often use 16,000,000 tons of coal 
ina year. In the year i891 we used 15,373,711 tons; but 
last year we only consumed 13,860,161 tons. In other words, 
in this one industry there was a reduction in the consumption 
of not less than 1,513,000 tons. On the average last year 
there were only 361 blast furnaces in operation. There are, 
of course, no official figures for the current vear, but it 
would seem to be probable that the consumption of iron for 
this year will be again reduced. In support of this presump- 


| tion it may be pointed out that a large number of furnaces in 


Scotland has been, during a considerable time, inoperative ; 
that there have also been many in the Lincolnshire and 
Midland district generally put out of blast or damped down 
for want of coal; that the number in operation in Cleve- 
land and Durham is less than it was a year ago; and it is toler- 


| ably certain that all these furnaces, if even only temporarily 
| idle, will not be fit to be put to work for a little time, so 


| industry. 





that it is to be expected that there will be a further reduction 
for this year in the quantity of coal used in the iron smelting 
In the same way, the returns that have been 
published show that for a considerable period of the present 
year there has been less manufactured iron and steel pro- 
duced, and that presupposes the use of less coal in the iron 
and steel manufacture. There is no likelihood of early and 
great activity in that industry, though works that have been 
idle for want of fuel will now be able to recommence opera- 
tions ; and until there is something more like activity in the 
iron and steel trades, we are very unlikely to have activity in 
the coal trade, after the stocks that have been exhausted in 
the strike have been replenished. About a twelfth part of 
the whole of the coal that is raised in the United Kingdom 
is used in the crude iron trade, so that the importance of the 
condition of that industry to the great mineral industry is at 
once apparent ; and until we see something more like brisk- 
ness in pig iron and in some of its manufactures, we are not 
likely to see very much briskness in the coal trade, that is, 
after the momentary scarcity caused by the strike of the 
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Midland miners has been removed by the working of the 
whole of the colliery districts of the kingdom. 


THE MANCHESTER AND GLASGOW BARE ELECTRIC 
CONDUCTORS, 

In a recent article we described the electric distribution 
mains employed at Glasgow as consisting of bare copper strips 
carried on porcelain insulators through cast iron rectangular 
culverts. The same method is in use at Manchester, and 
poth cities have lately had unpleasant evidence that, whatever 
the general advantages of the system, it has at least one 
serious drawback. This lies in the liability of the culverts to 
pecome filled with expiosive mixtures through leakage from 
adjacent gas mains. Itis not practicable to make the electric 
culverts absolutely water-tight, and to prevent accumulations 
of liquid at low-lying places, holes are provided here and 
there in the bottoms of the cast iron troughs to allow of 
drainage to the subsoil. In case of leakage from adjacent 
gas pipes, gas enters the culverts through these holes, and 
collects till an ignitable mixture is formed, when it only 
requires an accidental spark from the conductors or their 
connections to cause a serious explosion, Such a combina- 
tion of circumstances occurred in Glasgow on the morning of 
the 10th inst. at the corner of Wellington and Bath-streets, 
when two heavy electric supply manhole covers were thrown 
to a considerable height, and a portion of the pavement in 
the first-named street was blown up. Very much the same 
thing happened in Manchester at the corner of Picadilly, on 
the 16th inst., and though, fortunately, in neither case was 
actual personal injury inflicted, it is obvious that in busy 
thoroughfares, the liability of heavy trap doors to fly into the 
air constitutes a very grave danger, not to mention the risk 
to pedestrians through blowing up of pavements, or rushes of 
ijlame from the openings formed. The danger is manifest, 
and the difficulty of guarding against such accidents un- 
doubtedly forms a serious disadvantage of the naked conduc- 
tor and culvert system, when worked side by side with gas 
supply mains, and under the circumstances referred to. 
Electricians blame the leaky pipes, but to make these abso- 
lutely tight is practically impossible, and a very slight defect 
may cause the mischief, the gas slowly displacing the air in 
the culverts till an explosive mixture is formed. Rigid fixing 
of the electric manhole covers would probably only lead to 
greater damage to the culverts and pavements, the covers in 
their loose state acting as relief valves. Hinging the lids, so 
that they would be free to blo-y open without being lifted into 
the air, has been proposed, and we understand that it is to be 
tried, but any additional accidents of the kind described will 
certainly discredit the system; but no such accident has 
occurred at St. Pancras. 

COUNTING THE COST, 

PresipiING at the annual meeting of the shareholders of 
the Sheepbridge Coal and Iron Company, at Sheffield, on 
Tuesday, Mr. H. D. Pochin stated that he had seen it esti- 
mated that the country would lose fifty millions of money by 
the coal strike. He regarded tkat estimate as erring on the 
side of moderation rather than of excess. The Sheepbridge 
Company alone would have paid fifty thousand pounds in 
wages during the sixteen weeks of the stoppage. The colliers, 
in wages alone, had thrown away not less than five or six 
millions sterling, in addition to which there was the total 
disappearance of all the accumulations of their different 
societies. Mr. Pochin might also have added the withdrawals 
from savings banks, which have been enormous in the Mid- 
land, and particularly in the Sheffield and Yorkshire 
districts. Who was the better for it? Mr. Pochin puts 
the question, and ‘answers it. ‘Neither the colliery 
owners, the men, nor the workmen who had been turned 
out from their employment. Indeed, it was a sense- 
less thing all through, and the termination was a sense- 
less termination.” Mr. Pochin is deeply dissatisfied with the 
Rosebery arrangement, which he regards as practically a 
mere postponement of the difficulty until February Ist. His 
plan to meet such emergencies is to oppose power with power. 
The coalowners, he contended, should combine to form a 
Federation Board—virtually to insure themselves against 
strikes—and accumulate a fighting fund strong enough, in 
the last resource, to beat down force by force. This is an idea 
which has been gaining ground of late. If the Conciliation 
Board should be wrecked on the old reef of a minimum 
wage—known as the standard basis—capitalists will be driven 
to combine to help each other against the great federations 
of labour, which are certainly more effectually organised to- 
day than at any period in Britain’s industrial history. 
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British Locomotives. By G. J. Bowen Cooker, Outdoor 
Assistant, London and North-Western Railway, Locomotive 
Department. London: Whittaker and Co, 1893. 

APPARENTLY the scarcity of standard English treatises 

on railway matters is not to continue a reproach to the 

Motherland of Railways. Mr. J. P. Pattinson’s excellent 

little work on “ British Railways,’ which we recently 

noticed at some length, has been quickly followed by 
another excellent little work on “ British Locomotives.” 

Within relatively small dimensions Mr. G. J. Bowen 

Cooke has managed to give in clear and readable form 

some very useful and instructive information as to 

‘British Locomotives: their History, Construction, and 

Modern Development.” 

It is a little curious that Mr. Cooke in his preface, 
instead of deploring the scarcity of books on the subject 
as Mr. Pattinson did in his preface, rather apologises for 
his work appearing at all, as ‘“‘so many books have 
already been written about locomotives.” It is evident 
that different people see the same thing from different 
view points. But Mr. Cooke thinks that although there 
are ‘so many books,”’ these do not fulfil all require- 
ments. They are “either altogether technical and 
scientific in their character,” or else they ‘deal with 
the subject entirely from a non-professional point of 
view.” In his opinion, ‘‘ the former can only be under- 
stood by experts, and the latter do not give much idea of 
the principles of working or of construction.” He has 
himself felt, and heard it expressed by others, that “there 
is @ want of some work striking a mean between these 
two extremes,” and it is in the hope of supplying this 
want that he places this book before the public. 

What Mr. Cooke says on this point is undoubtedly 
correct. A good many of the professional books on rail- 





waysare repellent to the general reader on account of their 
ponderous profundity, while the amateur books often 
disgust thoughtful students by their careless superficiality 
and frequent reckless or ignorant inaccuracy. On the 
other hand, some amateur writings about railways have 
been distinguished by their accuracy and comprehensive- 
ness, while some professional works cannot be acquitted 
of superiiciality and lack of precision. It may be 
remarked, indeed, that the subject seems to exercise a 
strangely demoralising influence upon the writings of 
men who are otherwise accurate and trustworthy. When- 
ever a professional railway engineer of high standing 
begins to talk or write about locomotive performances, 
you “never know where to have him.” The absence of 
any authentic data as to the absolute maximum speed 
ever reached by a locomotive has long been a matter of 
regretful remark. But this is not due to any lack of 
positive assertions on the point. The unlucky thing is 
that the assertions so often made on high authority as to 
exceptional locomotive feats usually, on investigation, 
have proved fallacious. 

Now even Mr. Cooke with all his care cannot avoid 
this stumbling-block. In his very preface he rushes 
headlong into the whirlpool of speed controversy, and atthe 
outset of his task gives ‘‘ two or three instances of excep- 
tional speeds which have come under the author's own 
personal knowledge, and for the accuracy of which he 
can vouch.” He quotes first a ram—Standon Bridge to 
Norton Bridge—* 4; miles in three minutes, speed eighty- 
seven miles an hour.’ A marvellous feat indeed. 
But turning to a subsequent page, where the full run 
from Crewe to Rugby is given in detail, we find that the 
times of passing stations are given only to the even 
minutes, fractions and seconds being ignored. This 
rough method may do well enough for estimating the 
average of a long run, but is obviously untrustworthy 
when applied to a short ‘‘ spurt’ given as an instance of 
exceptional speed. We cannot credit the likelihood that 
each of the nineteen stations was passed exactly at the 
even minute. But if the seconds were ignored, what 
was done with them? If half a minute were 
dropped at each end of those three minutes, all the 
difference in the world is made. Trains have been 
recorded in this way as passing two stations a mile apart 
at precisely the same time. If the odd seconds are dropped 
in a run of 43 miles, why not the minutes in one of 105 
miles? In that case the Great Northern Manchester ex- 
press might be said torun 105 milesinan hour. It travels 
from Grantham to London in one hour fifty-seven minutes; 
drop the minutes as Mr. Cooke does the seconds—no 
more legitimately—and you have at once another case of 
exceptional speed—very exceptional indeed. It is note- 
worthy that the speed over the next five miles fell to 
64°5 miles an hour. The average over the two lengths 
was 73 miles an hour, a much more probable rate than 
‘* 87:5” thus arrived at. 

Another case, quoted in Mr. Cooke’s preface, of 123 miles 
being done on the level in ten and a-half minutes with a 
load of 271 tons, exclusive of engine and tender, throws 
quite a new light on the question of locomotive possi- 
bilities. But as he states that the train consisted of only 
eleven vehicles, one is disposed to wonder whether these 
could really have averaged 24} tons each, and also how the 
time was actually recorded. Similar reflections are sug- 
gested by the third instance quoted of the same distance 
being done in nine and a-half minutes—or at 80°5 miles 
an hour—with nine vehicles, also presumably averaging 
24} tons. All these cases need considerable explanation 
and verification before they can be accepted as scientific 
facts, especially in view of the loose methods of record 
adopted. We have deemed it necessary to direct atten- 
tion to these points, as Mr. Cooke's figures, given quasi- 
authoritatively, are apt to be accepted implicitly without 
due investigation, and thus may prove misleading. 

In dealing with the book itself our task is altogether a 
pleasant one. Of the twenty chapters into which it is 
divided, the first two treat of the inception and early 
history of the locomotive. The next eleven are devoted 
to a description and explanation of the various details of 
locomotive construction. Next we have two chapters on 
modern locomotives, and one on compound engines, after 
which we return to details, and conclude with two chap- 
ters on the duties of engine drivers and firemen. It might 
perhaps have been better to avoid the break in continuity 
caused by the interpolation of the three chapters on 
modern and compound engines in the midst of the series 
on details; this could advantageously be altered in a 
future edition. It is, however, a mere minor matter of 
arrangement. 

The historical chapter gives an interesting and instruc- 
tive account of the gradual development of the locomo- 
tive from the earliest experiments in steam locomotion 
made by the French engineer, Nicolas Cugnot, in 1769, 
up to the famous Rainhill trials, and thenceforward to 
the present day. The illustrations are, as a rule, 
extremely good, and give a clear idea of the various 
stages of locomotive improvement. The sketch of a Great 
Western broad gauge engine—Sft. single—is inferior to the 
others, and the author makes a slip in assigning the date 
of those engines introduction to the year 1851, for the first 
was built by Sir Daniel—then Mr.—Gooch in 1846, and no 
fewer than twenty-two of them had been built before 1851, 
in which year, as a matter of fact, the last engine of the 
first batch of twenty-three was constructed at Swindon, 
seven more being subsequently—in 1854 and 1855—sup- 
plied by Messrs. Rothwell and Company. 

Unquestionably the most valuable part of Mr. Cooke’s 
useful book is that which treats in detail of the principles, 
construction, parts, erection, and working of locomotives. 
These subjects he has handled with admirable skill and 
lucidity, and his very clear and simple explanations will 
be hailed with gratitude by many a puzzled student of 
railway engineering. The author has a happy knack of 
putting the case in a plain and easily understood way, 
without overburdening his pages with an excess of 
explanatory elaboration. His system of arrangement is 
peculiarly good. With the aid of almost innumerable 





capital illustrations he conducts the reader from the 
initiation of the locomotive’s steam power in the boiler and 
furnace, to its gradual development through the cylinders 
and pistons in the driving wheels ; its regulation by valves, 
valve motions and excentrics, and its mode of operation. 
All this is most plainly and intelligibly set forth. 

Mr. Cooke devotes the initial chapter of this series to 
an elucidation of “‘The Action of, the Steam in the 
Cylinders.” Starting from the fact that “ the boiler is 
the source of stored power, where the steam is generated, 
and kept in confinement ready for use when required, 
he goes on to show how the steam is admitted by the 
regulator to the cylinder, and there acts on the piston ; 
how the reciprocating rectilineal motion of the piston-rod 
is converted into rotary motion by means of the crank, 
and how the crank in its turn regulates the admission 
and exhaustion of steam by means of excentrics and 
gear. He also shows how the spent steam is made to 
act as a buffer or “cushion,” to prevent the piston being 
driven unchecked right up to the end of its stroke, which 
would needlessly strain the working parts. The mystery 
—to so many students—of “lap” and “lead” is here 
deprived of all its obscurity. The process and effect of 
‘notching up,” and the method and benefits of expansive 
working, are duly expatiated upon, and by abundant 
diagrams of the clearest possible character are brought 
within the comprehension of the densest reader. 

Next the author treats the valve motion, remarking 
in limine that as his previous chapter has probably been 
skipped by those readers who possess any elementary 
knowledge of engineering, so some may skip this 
chapter, in which a very important feature in locomotive 
construction, but one almost entirely of a technical 
character, is reviewed historically. But he expresses 
a hope—and, in our opinion, with good warrant—that 
“seeing what an important part this machine plays in 
the history of nations, and in the individual life of 
every member of any civilised community,” these 
elementary details have not been entirely devoid of 
interest. Mr. Cooke deals successively with the four- 
way cock actuated by rod and tappet, the cam and ring, 
the loose excentrie and fixed stop, recently revived by 
Mr. Webb in his 7ft. compounds; the gear introduced by 
Carmichael, Melling, and Hawthorne, whom the author 
regards as the joint parents of the modern radial gear, 
as adopted by Mr. David Joy and others ; the gab motion 
of Stephenson, and of Sharp and Roberts; the variable 
expansion gear of Gray; the wedge method of Dodds 
and Owen; Crampton’s single fixed excentricand variable 
valve motion; Williams’ slotted link; Horne’s famous 
link motion—which, as Mr. Cooke truly says, ‘‘ solved the 
problem of working steam expansively;’ Gooch’s 
stationary link; Allan’s straight link; Ramsbottom’s 
adapted shifting hnk; Dodds’ wedge motion; Joy’s gear ; 
the Bryce-Douglas valve motion, and finally the loose 
excentric used by Mr. Webb in his latest compounds. 
This is a most interesting and instructive chapter, which 
will repay careful and attentive perusal, as a compendium 
of historic and practical information on one of the chief 
details in locomotive construction. 

Mr. Cooke then proceeds to describe the boiler and its 
construction. Rules are given for determining the 
amount of heating surface; the thickness of shell; the 
size of tubes, &c. The various modes of boiler 
construction and their reasons are explained. A 
comparative table of the heating surface respectively 
used on the locomotives of the different English 
railways is appended, and will be found useful. The 
boiler fittings, including fire-box, fire-bars, safety 
valves, clack-boxes, domes, pumps, injectors, regulators, 
steam and water gauges, kc., are well described and illus- 
trated. Next the cylinders, pistons, and connecting-rods 
come under notice. Some ‘general details” follow, 
and then there is a chapter setting forth how an engine 
is put together in the erecting shop, the gradual growth 
of the locomotive, from the base frames into the completed 
engine, being exhibited by successive diagrams. The 
setting of the slide valves occupies a chapter to itself. 
The classification of engines is somewhat briefly dealt 
with in the one which succeeds. In this chapter there 
is a verbal slip, “single” being misprinted—on page 
190—for ‘‘ simple,” as opposed to ‘‘ compound.” 

The tender next comes in for exposition, and in this 
connection also Mr. Ramsbottom’s water “ pick-up ” appa- 
ratus, which practically saves the weight of one vehicle 
in every North-Western train, by enabling a tender to be 
used some ten or twelve tons lighter when loaded than 
the average tenders of other lines. It is somewhat sur- 
prising that this valuable appliance is not more largely 
in use. 

Brakes have quite a voluminous literature of their 
own. Necessarily the subject has a chapter in the work 
under notice, and it is, on the whole, ably and fairly 
treated. : 

Passing over for the moment the section ‘‘ Modern 
Tjocomotives,”’ which is rather oddly interpolated just here, 
we come next to lubrication and packing, combustion 
and consumption of fuel, and the duties of engine-drivers 
and firemen. All these points are dealt with in the same 
careful and lucid style which distinguishes the whole of 
the technical and detail portion of the book. 

Reverting now to the modern locomotive section, we 
may say generally that it is as a rule accurate, interest- 
ing, and instructive. The formule for finding the 
tractive force, effective steam pressure, and adhesive 
force of engines will be very useful to students and 
amateurs. In treating of the modern types of locomo- 
tives, chief prominence is given to those of the London 
and North-Western line, the author candidly pleading his 
more intimate knowledge of these as his reason. Both 
the descriptions and the illustrations of the North- Western 
engines are admirable, and will be very acceptable to 
railway enthusiasts, as will also the full classification of 
the engines of that line and a professedly full list of “ all 
the passenger engines owned by this company.” We say 
“‘ professedly ”’ because the list is not full, nor is it accurate, 
at least in the sense of being up to date, or approximately 
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so. Forinstance, the notable class of express engines known | 
as the “ Precursors,” having 5ft. 6in. driving-wheels. are | 
not included in the list. It is true that twenty of them | 
have been converted into tank engines for suburban | 
“short express” service, and that the other twenty are | 
to follow suit shortly. Nevertheless the class exists, and | 
is one of particular interest, on account of the driving- 
wheel being the smallest ever used in England for express 
work. Also the author includes among the “old type” 
of 6ft. 6in. coupled engines ten which, at any rate for | 
some months past, have been at work after conversion into | 
the new type. It would have been better had he stated | 
that these still remained of the old type ata particular date, | 
but were about to be rebuilt. A similar error appears in | 
relation to the 6ft. coupled, many of those given in this 
book as “ old type” having long been converted into the 
“new.” These points might advantageously be corrected 
in a future edition. 

Another unfortunate oversight has been the transposi- | 
tion of the descriptions and illustrations of the two 
newest classes of coupled passenger engines on the Great 
Western Railway. The dimensions given of the engine 
3211—Fig. 116—apply in reality to engine 3235—Fig. 115 
—and vice versd. This error, too, should be corrected in 
any later edition, and it would be well if a page of 
‘‘ errata ’’ were inserted in the unsold portion of the first 
edition, as these mistakes are somewhat misleading, and 
tend to impair the high value of an otherwise admirable 
book. 

Having deemed it our duty to point out these minor 
blemishes, we have little but praise else to give to the 
accounts of the engines in use on the English, Scotch, 
and Irish lines. Those of the Great Eastern—including 
the petroleum-burning class—Lancashire and Yorkshire, 
London, Chatham, and Dover, London and South- 
Western, Midland, and others, are sufficiently full with- 
out being diffuse, and the illustrations are remarkably 
good. The 7ft. 4in. single class of Midland engines, of 
which there are eighteen running, do not seem to be 
noticed at all, and the 2183 class of 7ft. coupled is mixed 
up with the 1327 and 1738 classes, which differ from it 
both in cylinder diameter and in steam pressure, the 
2183 class having 18in. cylinders, and the class built 
in 1876 only 140 lb. of steam, while the one which 
obtained a goid medal at Saltaire in 1887—No. 1757—had 
the cylinder diameter of the earlier and the pressure of | 
the later engine. Nor are the late Mr. C. Sacré’s celebrated 
7ft. 6in. singles on the Manchester, Sheffield, and Lincoln- 
shire Railway—which are doing some of the fastest daily 
work in the country—mentioned among the representa- 
tive English modern engines. 

Compound locomotives are conceded a long and instruc- 
tive chapter to themselves. Both the history and the | 
theory and practice of compounding as applied to locomo- | 
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WINCHES AND HAULING ENGINES 


PINETTE MINE WINCH FOR ROUND ROPES 


MINE WINCHES AND HAULING ENGINES. 


| THE conditions to be fulfilled by a mine winch are stated by 


M. C. Levet, in a recent paper to the Société de 1’Industrie 
Minérale, Saint Etienne, to be the following :—They should 
be powerful and occupy little space, and so designed as to 
start at once at any part of the stroke; there should be few 
moving parts, all of them perfectly accessible; the provision 
for lubrication should be at least sufficient for work during a 
shift; the engine should be made in several parts for easy 
transport in the underground workings; it should be possi- 
ble for one of the drums or pulleys to run loose on the shaft 
for regulating the ropes, and also for one drum or pulley 


reversed, without slot-link or excentric, by hand-working te 
| slide-valve for admitting steam or compressed air. In 
addition to the helical toothed wheels being keyed on 
| the shaft, they are bolted to the drum flanges, so that the 
| effort is exerted at the periphery instead of at the centre. 
| According to the arrangement of the winch, the drums or 
| the spur wheels carry a brake pulley, operated by a pedal 
within reach of the engineman, who can see all the parts 
in motion, while at the same time he is protected from 
danger in case the rope should break, 

The reversing gear consists essentially of two flat slide 
valves, each one worked by the opposite engine, in the same 
manner as would be effected by an excentric keyed at an 


tives receive an exceedingly clear and interesting expo- | t be arranged on either side, or both on the same side, ' angle of 90 deg. The slide-valves, which have two ports, one 


sition at the hands of Mr. Cooke. As a North-Western 
officer he is naturally favourable to the compound 
principle ; but he assuredly gives ample reasons for his 
faith. The specimens quoted of work done by the North- 
Western compounds are particularly good, and would do 
credit to any engine that ever ran. On the phenomenal 
speed said to have been attained by No. 1309 we have com- 
mented already. Without saying that we disbelieve the 
statement, we do say that it does not come authenticated 
by the needful precision of record, and therefore cannot 
be accepted without reservation. Both the North-Western 
and North-Eastern compounds are lucidly described and 
beautifully illustrated, while some interesting results of 
their working are adduced. 

Taking it altogether Mr. Bowen Cooke’s “British 
Locomotives” is a very valuable addition to technical 
railway literature. It ought to be in the library of every- 
one concerned with railways or interested in them. 
Every driver and firemen should possess a copy. It 
supplies a distinct want, and will, we have no doubt, be 
in large demand in all parts of the world. 


The Depreciation of Factories, Mines, and Industrial Under- 


takings, and their Valuation. By Ewrtnc MarTHEson, 
M. Inst. C.E. Second Edition. London: E. and F. N. 
Spon. 1893. 


WE are not surprised to find that Mr. Matheson’s book 
has reached a second edition. The work very quickly 
came to be acknowledged as the standard text-book on a 
most important subject. The second edition contains a 
new feature in the fifth chapter, which deals with the 
writing off of the decreasing value of terminable under- 
takings. It contains, it is true, buta few pages, yet these 
are full of useful advice and information. The following 
quotation will serve to illustrate Mr. Matheson’s method 
of dealing with the subject :—‘‘ Manufacturers who take 
out patents will prudently abstain from treating their 
supposed value as an addition to capital which neutralises 
the need for a depreciation of plant.” This is sound 
advice. Again :—‘In recent years large sums have been 
paid for patents, and there are joint stock companies 
which have no other asset. Although if the business | 
has been well managed, some permanent advantage should | 
have accrued by goodwill or otherwise, the system of a | 
sinking fund above referred to is applicable here also. 
Indeed, a business may be so dependent on the monopoly 
afforded bya patent, as to be valueless when the monopoly 
has expired.” Although the work deals as a matter of 
course with the legal aspect of many questions, Mr. 
Matheson has in all cases dealt in plain, straightforward 
terms with them. The book is eminently intelligible. 
We have already dealt fully with the first edition, and 
it is unnecessary to do more now than reiterate what we 
have already said in its favour. 
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according to the distance apart of the ropes; the reversing | 


gear should be as simple as possible, and the brakes kept 
applied until purposely taken off; the spur gear should run 
noiselessly ; the winch should be so simple that it may be 
driven by a labourer; and, lastly, it should be capable of 


running at a high speed without requiring repairs for a con- | 
| other direction that the engine is made to run right or left, 


siderable period. 


The first steam winches used in the centre and southern j 
coalfields of France were imported; but the author designed | 


the first practical mine winch made in France, more than 
three hundred of which have since come into use. In 1890 


he designed a winch especially adapted to the requirements | 


of mine-owners, and introduced improvements in 1891. It is 
contended that this winch, which is made by M. Louis 
Galland, of Chalon-sur-Sadéne, France, fulfils the conditions 
above enumerated. Two forms are made, one with drums for 
round ropes, and the other with pulleys for flat ropes, as shown 
by the accompanying illustration. 

The bed-plate, cast in three or more parts, carries the A 
frames, with the bearings for the crank shaft and the drum or 
pulley shaft, and also the vertical cylinders, which are cast 
in one with the steam chest. The main shaft may be 











for admission and the other for exhaust, are set with a certain 
amount of lead and lap, which permits of working expan- 
sively, and also of compressing some steam at the end of each 
stroke. For reversing the engine, a handle, within reach of 
the engineman, works a flat slide-valve in the cover of the 
steam chest ; and it is by moving the slide-valve in one or 


all the ports being closed when the valve is in the central 
position. More or less steam may be introduced into the 
cylinders independently of the regulator. The slide-valves, 
both for steam distribution and for reversing, have flat sur- 
faces, which are kept in constant contact with the valve 
faces by steam pressure. 

The teeth of the helical gear are of the form adopted 
at Le Creusot, which has the advantage of giving great 
strength with a perfect contact over the whole surface. 
The weighted brake lever is fitted with a bell-crank arrange- 
ment for acting on the two ends of the strap at once, which 
is indispensable in the case of winches which have to run in 
either direction. 

These winches are capable of raising loads up to 14 tons, 
including the weight of the rope, from a depth of 115 fathoms, 
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at a speed of 328ft. per minute. Double inclines may also be | 
worked by means of two trams, at a speed of 280ft. per | 
minute, for a length of 330 yards. By unshipping the drums | 
or pulleys, the winches may be used as motors. The winch, | 
as arranged with both drums or pulleys on the same side of 
the engine, serves for a rescue in the event of breakdown to 
the winding engine, and also for repairs to the shaft or 
guides, as well as for putting up pipes in the shaft. 

The advantages claimed by M. Levet are:—Easy erec- | 
tion, unshipping and transport; weighted brakes kept 
tightened automatically until taken off; adjustment at will 
to suit distance between ropes ; suppression of special pipes ; 
construction to suit working with drums or pulleys; easily 
accessible working parts; steam distribution by flat slide 
valves; ready transformation of a winch into a motor; and 
the fact that the engineman is protected from danger in the 
event of rope breaking. 

The form of rescue winch made by M. G. Pinette, also 
of Chalon-sur-Sadne, is shown by the perspective view on the 


Fig.l. 


Pistan at end of stroke, slide valve at halF stroke. 
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AGRICULTURAL MACHINERY AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
(Continued from page 467.) 

THE Milwaukee binder is shown in Fig. 8, page 490. The 
arms A and B move through slots in the tray on which 
the corn is delivered by the elevator, and are only above 
the tray during their forward stroke, returning below it. 
They move alternately, compressing the grain forward 
against the trip C; and when there is sufficient between 
them and the trip to form a sheaf, the trip is forced back- 
wards, rotates the shaft on which it is fixed and 
brings forward the needle F over the bundle. At the 
same time, by raising the arm D at the end of the shaft, 
a catch is released which allows the train of wheels on 
the left of the figure to be set in motion and the upper 

_ wheel to complete one revolution, when the catch again 


Fig.2. 
Piston at end of stroke, slide valve at half stroke 
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FOUQUEMBERG REVERSING VALVE GEAR ON THE PINETTI WINCH 


preceding page. The centre of gravity is kept very low 
to give stability to the winch, while the horizontal ar- 
rangement of the cylinders, with crank shaft below the 
drum shaft, fits it for use in underground workings where 
there is little head room. 


and backward gear, with the piston both at half stroke and 
at the end of the stroke, are appended. The slide-valve is 
worked by a single excentric, keyed fast on the shaft at an 
angle of 90 deg. with the crank, so that when the piston is at 
the end of its stroke the slide-valve is at half stroke. 
Between the slide-valve and the valve face is the reversing 
slide; and all the working surfaces are flat. Referring to 
Fig. 3 of the sections, in which the piston is shown at half 


stroke and the slide-valve at the end of its stroke, to the left | 


in the position indicated of the reversing slide, the steam 


enters by the port b and escapes by the exhaust port c, so that | 
To reverse | 


the next piston stroke will be from right to left. 
the engine, all that is required is to move the intermediate 
reversing slide a distance equal to twice the width of a port, 
which is easily effected by the reversing lever seen in the 
perspective view. When the reversing slide is in its mid 
position it closes all the ports, so thut the engine stops. 
This form of winch has given good result at the Lens, Com- 
mentry, Montrambert et La Béraudiére, and other collieries in 
France ; a considerable number are also used at the Blanzy 
collieries, where, it is said, satisfactory results as regards 
useful effect have been obtained by using compressed air 
expansively in two cylinders, the exhaust of the first cylinder 
being expanded in the second. 








COMPLETION OF THE MANCHESTER SHIP CANAL.—On Friday 
last Mrs. John Jackson, the wife of the contractor for the 
last eight miles of the canal now practically completed between 
Runcorn and Latchford, turned on the water at Latchford Dam, 
and it is expected within a week from this date the canal will 
be full throughout its entire length, from Eastham to Manchester ; 
and that in the course of a few weeks we shall see the entire com- 
pletion of this great undertaking accomplished, upon which for its 
total length some ten millions of money have been spent on works 
alone, since its commencement six years ago. Early last year a 
contract for the completion of the first three miles of the length 
from Runcorn to Latchford was let to Mr. John Jackson, of West- 
minster—an old Tynesider—the time for completion being fixed at 
fifteen months ; but Mr. Jackson was fortunate in completing it in 
ten months, or two-thirds the contract time ; and in this cutting no 
less than 16,000 to 18,000 tons of rock, and other materials, were 
at one time excavated per day. Later on the length from Randles 
Sluice to Latchford was also placed with Mr. Jackson ; but pro- 
gress was delayed by the opposition of the railway companies to 
giving possession of their lands, where the canal crosses under their 
railway, until last July, when arrangements were made with Mr. 
Jackson to work night and day, and an engagement entered into 
to complete before December 15th; but such progress has been 
made that the excavations were cut in about three and a-half 
months, instead of five months. On this section some 5000 men 
have been employed, and no less than seventy locomotives, running 
over some fifty-three miles of temporary railways. As is well 
known, the chief-engineer for the whole of the Ship Canal work is 
Mr. Leader Williams, who has been represented on the Runcorn 
Randles Sluice section by Mr. Harold Abernethy, and on the 
length to Latchford by Mr. William Burch ; the contractor's chief 

resentative being Mr. George H. Scott, assisted by Mr. H. §, 
ynne-Edwards and Mr, William Fletcher as sub-agents, 





The reversing gear is on the | 
Fotiquemberg system, detailed sections of which, in forward | 


comes in action and stops the motion. The shaft of this 
upper wheel has keyed on it the segment toothed cam 
wheel G, whose rotation takes the knotter through one 
| complete operation and cuts the cord after the knot has 
been tied. After binding, the bundle falls on to a sheaf 
| carrier, consisting of a number of spring steel bars, 
| which can be raised or lowered by a foot lever. The 

whole machine can be raised and lowered or tilted for- 

ward while running. The reel can be set forward or 
| backward, or moved vertically by one handle. The 

adjuster is in two parts, the hind one, B, Fig. 5, of canvas, 
, which can be moved about its end so as to push the sheaf 
| to the desired place on the tray, and the other part, C, 
Fig. 5, of wood, moving parallel to itself, so as always to 
| square up the butt of the bundle. 

The greater part of the agricultural machinery exhibit 
consists of ploughs. Of these there is a remarkable 
variety suited to different soils and conditions of surface. 
| The Moline Plough Company show a plough, Fig. 9, used 

for opening up prairie land. It has a supporting wheel in 
| front, adjustable as to height. Behind this is a rolling 
| coulter to cut the sod, and a long tapering mould-board 
| and flat share to give light draught. The Sulky plough, 
| Fig. 10, is very largely used. The wheels are arrange 
| similarly to the old Coventry rotary tricycle, but they are 

locked so that the machine must go in a straight line 
| unless unlocked by a foot trip. The large wheel has a 
| spring attachment which allows a uniform depth of 
| furrow to be maintained when the wheel is running over 
|ridges. The circular coulter in front of the share is 

pivoted so that it always takes the position of the line of 

motion. The small lever sets the share to desired depth 

of cut, while the large one raises and lowers the whole 
| machine. 

A plough for working on hillsides is shown by Fig. 11. 
It is made by the Syracuse Chilled Plough Company, 
and has a gauge wheel in front to gauge the depth of 
the furrow, and a jointer or coulter to open a small furrow 
in advance of the plough, turning a part of the grass or 
weeds under in such a way that the plough as it follows 
buries them all in the bottom of the main furrow. The 
plough is reversible, so that the soil can be thrown on either 
side. Another plough by the same company, which is now 
being largely used in the States, is the pavement plough— 
Fig. 12—used for tearing up cobblestone and macadam 
pavements. This machine has a hard steel point, and 
requires four or six horses, with which, however, it will 
do the work of forty men in taking up a roadway. Gang 
ploughs, with two, three, or four ploughs, are shown by 
several makers. The double-plough, in Fig. 13, is a 
characteristic form. Before leaving the ploughs it may be 
mentioned that a large and increasing number is annually 
being exported, not only to Australia and South Africa, 
but to England, Scotland, and Europe generally. 

Several types of harrows are exhibited. The Scotch 
and spring tooth varieties are of course known and used, 
but appear to be giving way to disc harrows.- The 








Bradley Manufacturing Company shows the machine 
illustrated in Fig. 14. In this the discs are mounted 
on two main horizontal steel bars, connected at the 
middle of the machine by a stout vertical hinge. 
These bars can be inclined to one another at any 


desired angle. Each gang of two discs works on an 
independent axle, having a bearing between the pair of 
discs. The bearing is at the lower end of a short upright 
post fastened to the frame. These posts can be rotated, 
all on one side moving together, and thus the angle at 
which the discs are set on either side can be varied. The 
spading harrow, Fig. 15, exhibited by Messrs. D. 8. 
Morgan and Co., is a variety of the dise harrow in which 
slightly twisted segments are substituted for the solid 
disc. The blades are S-shaped, and have action some- 
what similar to that of aspade. Six blades held together 
by plates with lugs between which the plates fit, go to 
ae up one disc. It is claimed that this machine leaves 
no furrows or ridges. Fig. 16 illustrates a harrow by Mr. 
D. H. Nash, with sharp-edged oblique non-rotating 
coulters. 


(To be continued.) 








WILLIAM EMBLETON. 





On Saturday week the grave closed over the remains of the 
late Mr. Thomas William Embleton, one of the oldest and 
most eminent mining engineers of the present century. Few 
men have passed away and left behind them such a record of 
success in their profession, or a more honoured name in connec- 
tion with the various masonic charities in London or in 
Yorkshire. Mr. Embleton was born at Newcastle-on-Tyne, on 
October 4th, 1809. His early education took place at 
Whitton-le-Wear Grammar School, under the Rev. Geo. 
Newby, and afterwards at the University of Edinburgh. He 
was apprenticed to his uncle, Mr. Geo. Hill, of Kenton, one 
of the ieading mining engineers of his day in the North of 
England. On attaining his majority he succeeded the cele- 
brated John Blenkinsop — inventor of one of the first 
locomotives used on colliery railways—as manager of the 
Middleton Collieries, near Leeds, in 1830. He kept the 
appointment until the sale of the colliery in 1865. Shortly 
afterwards he received the appointment of manager of Messrs. 
J. and J. Charlesworth’s collieries in West and South York- 
shire, which he held until the Christmas of 1888, when he 
resigned the appointment after a long career of hard and 
responsible work. Mr. Embleton had the satisfaction of 
knowing that he had earned retirement and rest if he chose 
for the rest of his life. He, however, became a partner in 
the Monk Bretton Colliery, near Barnsley, but withdrew from 
it. During what may be termed the years when he sought 
the retirement he had so justly earned, he acted as consulting 
engineer to several large collieries, and was always called in 
when any difficulty had to be encountered in connection with 
colliery engineering. Deceased took a deep interest in the 
various societies likely to render service to the mining profes- 
sion. He assisted in the establishment, and was the founder 
of, the South Yorkshire Colliery Viewers’ Association, which 
subsequently became the Midland Institute of Mining, Civil, 
and Mechanical Engineers. He was several times president, 
and read a number of papers before that body. No one took 
a deeper interest in the formation of the Federated Institute 
of Mining Engineers, in which the North of England, the 
Midland, the Scotch, the Lancashire, Staffordshire and 
Welsh engineers are combined, than he did. For two 
years he officiated as president. He was a prominent sup- 
porter of the Mining Institute of Great Britain and, indeed, 
of every scientific association connected with mining. On 
the passing of the Coal Mines Regulations Act, 1872, he was 
appointed by the Home Secretary one of the examiners of 
mining students for Yorkshire and Lincolnshire, in conjunc- 
tion with two intimate friends, Mr. Thomas Carrington, of 
Kiverton Park, and Mr. Evans, of Low Moor. For a long 
series of years he was a well-known figure at most of the 
great colliery explosions in Yorkshire, and in the Committee- 
room of the House of Commons, on the occasion of the pro- 
motion of railway and other undertakings incident to mining, 
where his evidence was always looked upon as of great im- 
portance. He played a most influential part in connec- 
tion with the great explosion at the Old Oaks Colliery, 
in 1866, when 360 persons perished. The colliery, as 
is well known, was in the hands of mining engineers 
for a long time, and the observations made during 


d|that lengthy period resulted in Mr. Embleton writing 


one of the most valuable papers ever placed before the 
Midland Institute of Mining Engineers. The paper, which 
was read at special joint general meetings at Leeds, Barnsley, 
and Sheffield, with the North of England Institute of Mining 
and Mechanical Engineers, was headed “‘ Notes on the Oaks 
Colliery Explosion on the 12th December, 1864, and on the 
Subsequent Explosions.” Embleton was at the head of a 
sub-committee, accompanied by Mr. W. A. Potter, Mr. J. 
Brown, and Mr. James Beaumont, to make the necessary 
observations. The value of the notes taken was illustrated by 
thirty-one plates and diagrams, showing a plan of the scaffold 
made to seal the shafts, with a gas pipe which passed through 
the scaffold into the workings, and a compressed air pipe to 
the Barnsley coal. The record extended from the i4th of 
January to November 5th, 1867. Thirty of the diagrams 
were devoted to a register of the barometer at various periods, 
and the pressure on the gas pipe, and the notes rank as an 
important guide as to how similar large disasters 
ought to be treated. He was in attendance when 
poor Mr. Parkin, Jeficock, and other brave volunteers 
lost their lives. It is also worthy of note that deceased’s 
son, Mr. T. W. Embleton, jun., and Mr. Mammat de- 
scended by means of a gin rope wound on the drum of 
the saw mill engine, a temporary pulley being placed 
over No. 1 shaft, and rescued Samuel Brown on the 
morning of the 14th of December, two days after the 
first explosion, when it was believed there was not a living 
soul in the pit. Mr. Embleton was present at the explosion at 
the Warncliffe Carlton Colliery, near Barnsley, and at many 
other similar disasters, where his advice was always looked to 
with safety, He was a kind and genial master, and often 
boasted that he never had any serious difficulty with the 
men under him. He married Caroline Annie, daughter 
of Mr. Thomas Easton, a colliery a geal belonging to the 
County of Durham, by whom he had three sons and three 
daughters. 
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ELECTRICAL TRAMWAYS AND THE BOARD OF 
TRADE. 


Ir will be remembered that the Joint Committee of the two 
Houses of Parliament on Electric Powers—protective clauses—re- 
ported that statutory powers for the use of electricity by tramway 
and railway companies should be qualified by regulations to be 
made by the Board of Trade. 

The following draft regulations have been made by the Board 
of Trade under the provisions of the Tramways Act, for regulating 
the employment of insulated returns, or of uninsulated metallic 
returns of low resistance; for preventing fusion or injurious elec- 
trolytic action of or on gas or water pipes, or other metallic pipes, 
structures, or substances; and for minimising as far as is reason- 
ably practicable injurious interference with the electric wires, 
lines, and apparatus of parties other than the company, and the 
currents therein, whether such lines do or do not use the earth as 
a return :— 

Definitions. — In the following regulations the expression 
“energy” means electrical energy; the expression “generator” 
means the dynamo or dynamos or other electrical apparatus used 
for the generation of energy; the expression ‘‘ motor” means any 
electric motor carried on a car and used for the conversion of 
energy; the expression ‘‘ pipe” means any gas or water pipe or 
other metallic pipe structure or substance ; the expression ‘* wire ” 


electrical signalling, or other similar purposes; the expression 
“current” means an electric current exceeding one thousandth 
part of an ampere; the expression “‘the company” has the same 
meaning as in the Tramways Act. 

REGULATIONS. 

1. Any dynamo used as a generator shall be of such pattern and 
construction as to be capable of producing a steady continuous 
current,” 

2. One of the two conductors used for transmitting energy from 
the generator to the motors shall be in every case insulated 
throughout its length, and is hereinafter referred to as the “line”; 
the other may be insulated throughout, or may be uninsulated in 
such parts and to suck extent as is provided in the following regu- 
lations, and is hereinafter referred to as the ‘‘ return.” 


3. When any rails on which cars run or any conductors laid 


between such rails form any part of a return, such part may be 
uninsulated. All other returns or parts of a return shall be insu- 
lated. 

4, When any uninsulated conductor laid between the rails forms 








| 
| 


any part of a return, it shal! be electrically connected to the rails | 


at distances apart not exceeding 100ft., by means of copper strips 
having a sectional area of at least one-sixteenth of a square inch, 
or by other means of equal conductivity. 


5. When any part of a return is uninsulated it shall be connected | 


with the negative terminal of the generator, and in such case the 
negative terminal of the generator shall also be directly connected, 
through the current indicator hereinafter mentioned, to two 
separate earth connections which shall be placed not less than 
twenty yards apart. Provided that in place of such two earth 
connections the company may make one connection to a main for 
water supply of not less than 4in. internal diameter, with the con- 
sent of the owner thereof. Such earth connections shall be con- 
structed, laid, and maintained so as to secure contact with the 
general mass of earth, and so that an electro-motive force, not 
exceeding four volts, shall suffice to produce a current of at least 
two amperes from one earth connection to the other through the 
earth, and a test shall be made at least once in every month to 
ascertain whether this requirement is complied with. Where any 
portion of either earth connection is placed within 6ft. of any pipe, 
and the company are unable to obtain permission to metallically 
connect it with the earth connection, they shall provide, by means 
of a non-conducting screen, that no current can pass between the 
pipe and the earth connection without traversing at least 6ft. of 
earth. 

6. When the return is partly or entirely uninsulated the com- 
pany shall in the construction and maintenance of the tramway 
(a) separate the uninsulated return from the general mass of earth, 
and from any pipe in the vicinity: (/) connect together the several 
lengths of the rails; (c) adopt means for reducing the difference 
produced by the current between the potential of the unin- 
sulated return at any one point and the potential of the 
uninsulated return at any other point; and (d¢) maintain the 
efficiency of the earth connections specified in the preceding 
regulations, so as to fulfil the following conditions, viz.:—(i.) That 
the current passing from the earth connections to the generator 
shall not at any time exceed 10 amptres. (ii.) That if at any time 
and at any place a test be made by connecting a galvanometer or 
other current indicator to the uninsulated return and to any pipe 
in the vicinity, the direction of the current, if any, shall be from 
the return to the pipe, and not (iii.) That under the 
conditions specified in (ii.) it shall always ve possible to reverse 
the direction of the current by interposing a battery of three 
Leclanché cells connected in series. In order to provide a con- 
tinuous indication that the condition (i.) is complied with, the 
company shall place in a conspicuous position a suitable, properly 
connected, and correctly marked current indicator, and shall 
keep it connected during the whole time that the line is charged. 
The owner of any pipe may require the company to permit him 
to ascertain by test that the conditions (ii.) and (iii.) are com- 
plied with as regards his pipe. 

7. When the return is partly or entirely uninsulated, its 
electrical resistance shall be tested by the company at least once 
in every three months... If at any such testing it appears that the 
resistance has increased by more than 15 per cent. above the value 
recorded at the time the tramway was opened, thecompany shall take 
immediate steps to reduce the resistance to the said recorded value. 

8. Every electrical connection with any pipe shall be so arranged 
as to admit of easy inspection, and shall be tested by the company 
at least once in every three months. 

9, Every line and every insulated return or part of a return shall 
be constructed in sections not exceeding one half of a mile in 
length, and means shall be provided for isolating each such section 
for purposes of testing. 

10. The insulation of the line, and of the return when insulated, 
and of all feeders and other conductors shall be so maintained that 
the leakage current shall not exceed one-hundredth of an ampire 
per mile of tramway. The leakage current shall be ascertained 
daily before or after the hours of running, when the line is fully 
charged. If at any time it should be found that the leakage 
current exceeds one-tenth of an ampere per mile of tramway, the 
running of the cars shall be stopped until the leak has been 
localised and removed. 

11.—The insulation resistance of all lines, insulated returns, 
feeders, or other conductors, laid below the surface of the ground, 
shall not be permitted to fall below the equivalent of 10 megohms 
for a length of one mile. A test of the insulation resistance of 
each part of the circuit shall be made at least once in each month. 

12.—Where in any case in any part of the tramway the line is 
erected overhead and the return is laid on or under the ground, 
and where any wires have been erected or laid before the con- 
struction of the tramway in the same or nearly the same direction 
as such part of the tramway, the company shall, if required so to 
do by the owners of such wires or any of them, permit such 
owners to insert and maintain in the company’s line one or more 
induction coils or other apparatus for the pcrpose of preventing 
disturbance by electric induction. 


rice verst. 





* The Board of Trade will be prepared to consider the issue of regula- 
tions for the use of alternating currents for electrical traction on 
application. 
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| reaching the level of the conductors. 
| of metal, all separate lengths shall be so jointed as to secure 


: . ;, | metallic continuity for the passage of electric currents, and where 
means any wire or apparatus used for telegraphic, telephonic, | : - ne pasty y and wh 


13. Any insulated return shall be placed parallel to and ata 
distance not exceeding 3ft. from the line when the line and return 
are both erected overhead, or 18in, when they are both laid under- 

und, 

14. In the disposition, connections and working of feeders the 
company shall avoid injurious interference with any existing wires, 

15, The company shall so construct and maintain their system as 
to secure good contact between the motors and the line and return 
respectively, and they shall not allow sparking to occur at the 
rubbing or roliing contacts in any part. 

16. In working the cars the current shall be varied as required 
by means of a rheostat containing at least twenty sections, or by 
some Other equally efficient method of gradually varying resistance. 

17. In the construction and use of their generator and motors 
the company shall take all reasonable precautions to prevent the 
occurrence of undue sparking. 

18. Where the line or return, or both, are laid in a conduit the 
following conditions shall be complied with in the construction and 
maintenance of such conduit:—(«) The conduit shall be so con- 
structed as to admit of easy inspection of, and access to the 
conductors contained therein, and of all insulators and supports. 
(4) It shall be so constructed as to be readily cleared of accumula- 
tion of dust or other débris, and no such accumulation shall be 
permitted to remain. (cv) It shall be laid to such falls, and so con- 
nected to sumps or other means of drainage, as to automatically 
clear itself of water without danger of the water at any time 
(?) If the conduit is formed 


the rails are used to form any part of the return they shall be 
electrically connected to the conduit by means of copper strips, 
having a sectional area of at least one-sixteenth of a square inch, 
or other means of equal conductivity, at distances apart net 
exceeding 100ft. Where the return is wholly insulated and con- 
tained within the conduit, the latter shall be connected to earth at 


the generating station through a high resistance galvanometer, | 


suitable for the indication of any contact, or partial contact, of 
either the line or the return with the conduit. (+) If the conduit 
is formed of any non-metallic material, not being of high insulating 
quality and impervious to moisture throughout, and is placed 
within 6ft. of any pipe, a non-conducting screen shall be interposed 
between the conduit and the pipe of such material and dimensions 
as shall provide that no current cain pass between them without 
traversing at least 6ft. of earth. 

19%. The company shall, so far as may be applicable to their 
system of working, keep records as specitied below. These records 
shall, if and when required, be forwarded for the information of 
the Board of Trade. 

Daily records.—Number of cars running. Maximum working 
current. Maximum working pressure. Maximum current from 
the earth connections—vide Regulation 6 (i.), Leakage current 
cide Regulation 10. 

Mouthly records.—Condition of earth connections 
tion 5. Insulation resistance of different conductors 
lation 11. 

Quarterly records.—Resistance of return — cir: 
Conductance of joints to pipes— ride Regulation 8. 

Occasional records.—Any tests made under provisions of Regula- 
tion 6 (ii. and iii.) Localisation and removal of leakage, stating 
time occupied. Particulars of any abnormal occurrence affecting 
the electric working of the tramway. 


cide Regula- 
cide Regu- 


Regulation 7. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Conal and harbour work.—The St. Clair and Lake Erie Canal 
Company has been incorporated to construct a canal thirty miles 
long, from the south-east corner of Lake St. Clair to Lake Erie, 
thus enabling through steame-s to avoid Detroit and the passage 
of the Detroit ‘“‘ River,” which is the natural waterway between 
these two lakes. No locks will be required, and the deepest 
excavation will be 34ft., with very little rock. The canal will have 
ample dimensions for the accommodation of the largest lake 
steamers. The canal will cut across Canadian territory, but the 
company is an American enterprise, and a Canadian charter has 
been applied for. For several years past there have been various 
schemes for establishing a good deep-water port on the Texas 
coast. Galveston is the only large established port, and its facili- 
ties are being improved, but work has also been done for harbour 
facilities and new ports. The mouth of the Sabine has been 
improved by the Government by the construction of two parallel 
jetties about 17,000ft. long and a mile apart, which has resulted in 
removing the bar. At the mouth of the Brazos River a similar 
method has been adopted, and with success, and a new town has 
been established ; but owing to lack of maintenance and comple- 
tion, the jetties are in rather bad condition, and the bar is said to 
be moving shoreward again. Large cotton shipments are made 
here. At Aransas Pass similar works have been carried out in 
part, and contracts have been made for their completion. The 
jetties at Tampico, Mexico, have resulted in giving a channel of 
21ft. instead of &ft., enabling ocean steamers to go up the river to 
the town of Tampico, a terminal of the Mexican Central Railway. 

Ten-rheel passenger locomotive.—The Chesapeake and Ohio Rail- 
road has recently designed some new engines for hauling its fast 
heavy passenger trains, especially over the mountain divisions, where 
there are long steep grades. These engines are of the ten-wheel 
type, having six driving-wheels and a four-wheel leading truck or 
bogie. The cylinders are 20in. diameter and 24in. stroke, and 
there are 224 square feet of heating surface per cubic foot of 
cylinder capacity. The driving-wheels are 5ft. Sin. diameter—or 
5ft. Zin. for the engines on the mountain divisions—the front pair of 
drivers having blind tires, and the driving-wheel base being 
15ft. Gin. The truck wheel base is 5ft. 10in., and the total wheel 
base 24ft. din. The driving springs and equalisers are all below the 
axles. The boiler is of the extended wagon-top pattern, with 
radial stayed fire-box crown. The barrel is 5ft. diameter, and has 
247 tubes 2in. diameter and 13ft. 10in. long, with 1790 square feet 
of heating surface. The fire-box is 106in. long by 42in. wide, with 
30°2 square feet grate area, and 170 square feet heating surface, 
making a total heating surface of 1960 square feet. The working 
pressure is 1801b. The ports are 17in. long, 1}in. wide for steam 
and 2sin. for exhaust. Balanced valves are used, with jin. lap and 
5Sin. travel, and the link is between the front and main driving 
axles. The tender carries 15,6801b. of coal and 4000 gallons of 
water, and weighs about 68,300 lb., and two four-wheeled trucks. 
The engine weighs 139,000 lb., of which 108,000 lb. are on the 
driving-wheels. The Westinghouse brake is applied to driver and 
tender wheels. The smoke-box is of the extension pattern, with 
wire netting and an ash shoot, The height to top of the funnel 
is 14ft. 10in. 

Ore cav.—The Duluth and Iron Range Railroad has added to 
its equipment a large number of hopper-bottom cars for carrying 
iron ore, he sides and ends slope towards a bottom opening 
7ft. 9in. long by 3it. 7in. wide, this opening being closed by two 
pairs of doors, which swing down on horizontal hinges to discharge 
the load. The cars are of wood, heavily and strongly built, and 
are fitted with automatic couplers and air brakes, so that long and 
heavy trains can be handled with safety. They are 22ft. long and 
&ft. wide over the frame, and the body is 21ft. 2in. long, 8ft. wide, 
and 3ft. 9in. deep. The longitudinal sills are 9}in. deep by 5fin. 
wide, and the end sills are 9fin. square, all of white oak. The 
woodwork is cut as little as possible, mortise and tenon work in 
framing being avoided by the use of iron heads and shoes for the 
posts and braces. Each car is carried on two four-wheeled trucks 
or bogies, with iron frames of the diamond pattern, 33in. cast iron 
wheels, and wheel base of 5ft. 4in. The distance between truck 
centres is 13ft. 8in., giving a total wheel base of 19ft. The weight 
of the gar is 24,400 Ib., and its capacity is 53,7601b. of ore. Two 









beams across the top of the body have each a vertical rod titted 
with a T-shaped foot, which holds one pair of doors when closed, 
To open the doors the rod is turned by a wrench applied at the 
top, and the doors fall by their own weight, The cars cost about 
450 dols. For heavy ore trains this road uses immense ‘ masty. 
don” engines, with par ey oe Wheels 54in, diameter, and a 
four-wheeled leading truck or bogie. These engines carry 180 ]b, 
boiler pressure, have cylinders 22in. by 26in., and weigh 
169,000 lb. 

Refrigerator cuvs.—On American railways the refrigerator car js 
avery important item in the rolling stock equipment, and many 
ditferent styles are in use, differing mainly in the insulation of the 
sides and the arrangement of the ice tanks. The body and 
framing are generally similar to those of heavy box cars. An 
improved form of the Wickes refrigerator car is to be put on the 
market soon, in which the two ice tanks at each end of the 
interior are replaced by one tank at each end, with much 
simplification of the air passages, meat racks, and other interior 
fittings. The floor has gutters to carry off water from ice placed 
in contact with certain classes of freight, and this water is qed to 
a trap which is automatically made air-tight when dry. The 
tanks have a combined capacity of 6000 1b. of ice. The 
floor, sides, and roof, are Gin, to Sin. thick, with insulation of 
matched planking, tarred paper, wool felt, and air spaces alter 
nating with each other. The side doors and the ice hatches in the 
roof are fitted with padded canvas cushions, making an air-tight 
fit. The cars are abtt. long, Sft. 6in. wide, and the body is ‘ft. 
high from sills to top of roof. The interior is 7ft. Sin. wide, and 
7ft. 10in, high. The cars are carried on ordinary four-wheel 
freight car trucks, or bogies, with 36in. wheels. The truck 
wheel base is 5ft., and the total wheel base 30ft. din. The air 
inlets are at the top of the ends of the car, the air flowing down 
over the tank and out into the body of the car at the bottom of 
the tank. 

Raileays.—The New York, New England, and Northern Railroads 
have awarded the contract for the construction of a line from 
Brewster's, N.Y., to a point on the Harlem River, in New York 
City, thus giving the New York and New England Railroad its 
much-needed New York terminal. The line will be about fifty-tive 
miles long, but will probably be a rather expensive one. If com 
pleted, the New York and New England will be a powerful rival of 
the New York, New Haven, and Hartford, over which latter road 
it now has to enter New York, This latter road owns its own line 
from New York to Boston, and has for years been spending 
immense sums on four-track work, and other improvements. A 
considerable reduction in time, and general improvement in service, 
would probably result from the competition. The Atlantic Coast 
Line is rapidly completing the links for shortening its line to form 
a new direct route to Florida, in connection with the Richmond 
and Danville Railroad. The Canadian Pacitic Railroad is pushing 
work on the Lake Temiscannigue Colonisation Railroad, and has 
track laid from Mattawa—on the Ottawa River—to Kippewa Lake, 
This is one of the numerous lumber and a railways 
being established in Ontario. Another similar line—but inde 
pendent—is the Ottawa and Gatineau Valley, which has been com- 
pleted for forty-five miles, leaving forty miles yet to be built and 
under construction. In Minnesota and Wisconsin several lines are 
Me sabe for developing iron ore properties. The Great Northern 

tailroad is arranging for an extension up to the Okanogon mines 

in Washington, and is negotiating with the Wisconsin Central 
Railroad for a through service over its line to Chicago, thus 
establishing a new transcontinental route. 

Coaling ships ut sea.—An arrangement by which warships can lx 
supplied with coal while at sea has recently been invented, and bis 
been considered by the United States Navy Department as worthy 
of a test. The old warship Kearsarge was fitted with a shear 
frame of two spars 50ft. high, carrying at the upper end a block 
with a wire cable, at the end of which was attached a counter- 
weight, while the other end was attached to a frame lashed on the 
stern deck of the new cruiser San Francisco. It is, in fact, the 
application of the wire-rope tramway, which has already been 
applied for carrying coal from shore to a floating coaling station in 
harbours. The counterweight was to keep the cable taut. The 
experiments were made off Sandy Hook, the San Francisco towing 
the Kearsarge at about one knot speed, with a distance of 250ft. 
between the ships. The latter had on board ten coal bags of 
200 lb, each, as used in the navy, and these were attached to 
carriers running on the cable, and run down the cable to the 
cruiser by gravity, the difference in height of the two ends being 
36ft. The ten bags were transferred in twenty minutes with ease, 
and this, it is thought, could be accelerated in good weather. The 
report was favourable, with the provision that the test was made 
in calm weather, and it is probable that further trials under less 
favourable conditions will be made, Should the plan prove 
sufficiently trustworthy and satisfactory forservice special coal supply 
steamers fitted with the necessary plant would enable the warships 
to be coaled without going into Line or foreign ports, the vessels 
making a given rendezvous, 








SANTIAGO (CHILI) MINING AND METALLURGICAL EXHIBITION, 
1594.--The Department of Science and Art has received through 
the Foreign Office, a despatch from her Majesty's Minister in 
Chili, calling attention to an exhibition which it is age gear to 
hold next year at Santiago, dealing with the subjects of mining 
and metallurgy. The exhibition will be opened in the second fort- 
night of April, 1894, but the exact date is not yet known. The 
eight sections of the exhibition will comprise electricity, mining 
machinery, mechanical preparation of minerals, metallurgy, 
chemical industries, statistics and plans, and mining and metal 
lurgical products respectively. Applications for space may h« 
made to the Chilian Legation in Lene. 

DESTRUCTION OF TREES IN INDIA.—Mr. Willeock recently made 
an inspsction of the sal forests about Bissemkatak, in the Vizagapa- 
tam district, where he found the destruction of valuable trees to have 
been terrible. As an illustration of the reckless manner in which 
trees are cut down, he quoted an instance in which hefound one mag- 
nificent tree measuring Sft. 6in. in circumference 15ft. from the 
ground, and 47ft. up to the first branch, which had been felled merely 
to get a little honey from the upper branches. In another portion of 
the Agency, near Koraput, he found the country for a considerable 
distance completely denuded of trees and even bushes, although 
there are evident signs that that portion of the country is one on 
which all kinds of trees thrive. Indiun Engineering says that the 
inhabitants are now reaping the benefit of their ancestors’ and 
their own recklessness, as they experience the greatest difficulty in 
procuring wood for fuel, 


Launcu oF H.M.S, FLora.—On Tuesday last there was launched 
from H.M. dockyard, Pembroke, the second-class cruiser Flora, 
which is one of the twenty-eight provided for in the Naval Defence 
Act of 1889, and the last of her class to be built at Pembroke under 
that Act. She is sister ship to the Cambrian, launched from the same 
yard in January last, and is of the following principal dimensions: 
Length, between perpendiculars, 320ft. ; breadth, extreme, 49ft. 6in.: 
and displacement, at a mean draught of 19ft., 4360 tons. She is to be 
fitted by the BarrowNaval Construction and Armaments Company 
with triple-expansion twin engines to develope 7000 indicated horse- 
power under natural, and 9000 under forced draught. The arma- 
ment will consist of eight 4*7in. and two 6in. quick-firing guns, 
besides smaller ones to complete her auxiliary armament. The 
launching ceremony was wakorned by Mrs. FitzGerald, wife of 
Captain Penrose FitzGerald, R.N., Superintendent of Pembroke 
Dockyard. The Flora has been built from the designs of Mr, W. H. 
White, C.B., Director of Naval Construction, by Mr. H. Johns, 
R.C.N.C., under the personal direction of Mr. J. C. Froyne, Chief 
Constructor of the Dockyard. Fine weather attended the launch, 
which was a very successful one, everything passing off well with- 
out a hitch, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Great satisfaction is. felt at the termination of the coal strikes 
‘The engineering and iron and steel trades will all benetit thereby, 
not alone from the lessened price and greater abundance of fuel, 
but likewise from the increased orders which are pretty sure to 
come to hand from various quarters, now that the wheels of trade 
the kingdom over have begun once again to revolve, A more 
cheerful tone was observable on ‘Change in Birmingham to-day— 
'hursday—and in Wolverhampton yesterday, and there was a 
vreater disposition to give out orders than has been manifested for 
several months past. At the same time, consumers are not yet 
willing to satisfy their requirements to the fullest extent, for 
they anticipate a still further settling down of prices when 
February comes round, and when the old rate of miners 
wages gives place to the alternative proposals of the Con- 
ciliation Board, whatever these may be. Improved buying 
on the former basis for the present is, therefore, the existing 
state of affairs. Vendors, though making a little concession here 
and there, do not seem disposed to make any radical alteration in 
quotations, These remain, therefore, about 60s. for all-mine hot- 
blast pigs, 45s. for part-mines, and 35s. to 3ts, 6d. for cinders, 
Prices of Midland pigs are rather easier on the week, since the 
early blowing in of more furnaces is expected. The top figures 
that can be got for Northampton and Derbyshire sorts delivered 
into this district are 45s, to 46s. at stations, whilst Lincolns are 
ibs, net cash. Sheet iron is again quoted £7 for 20 w.g., and £7 
to £7 2s. 6d., with occasionally £7 5s., for 24 w.g. Galvanised 
sheets to-day were £11 to £11 5s., though a few makers were 
asking a little above these figures. There was a tolerably good 
trade in bars at prices ranging from £5 lds, for common up to 
£7 10s. for marked sorts. Hoops were in fair call at about 
£6 7s. 6d., and a better business than for a long while past was 
transacted in gas tube strip at £6 2s. 6d. A yood business was 
done in all departments of steel at rates which showed little or 
no alteration upon the week, though values in this branch of trade 
will probably weaken as the Yorkshire and Lancashire steelworks 
resume fuller operations. 

Marine engineers are anticipating an accession of work in connec- 
tiun with the Government proposals for increasing the efliciency of 
the Navy. It may be mentioned that Messrs, G. KE. Bellis and Co., 
of Birmingham, are still engaged upon the engines and boilers for 
pinnaces. It will be remembered that a set of the engines and 
boilers were ordered from them by the Admiralty some little time 
ago. The firm have sent some of these away and are engaged on 
the others. 

There is a fair demand in*this district just now for metal boring 
machinery. <A very useful ingot-boring machine for steel and 
copper ingots has been brought out by Mr. Samuel Platt, of Wed- 
nesbury. It takes in ingots up to 4ft. in length. Makers of tubes 
of all kinds will be interested to know one or two of the machine's 
chief points. The ingot, whilst being bored, is covered with lubri- 
cants for keeping it cool. The chief improvement, however, is that 
the spindle carrying the boring bit travels whilst working, instead 
of—as in most previous machines—traversing the saddle carrying 
the ingot, &c., altogether. In the new machine, therefore, all this 
extra power is saved, and so can be utilised in the actual work of 
boring. 

The progress of works extensions here and there in the district 
affords welcome indication that trade is not expected to continue 
permanently in its present quiet condition, Among firms who are 
thus making ready for increased business in the near future are 
Messrs. F. H. Lloyd and Co., of the James Bridge Steel Works, 
near Wednesbury, whose specialities are steel castings, machine- 
moulded wheels with straight or helical teeth, coiliery wheels, 
tramway points and crossings, tool steel, and cage bars and 
forgings. In several of these departments there is just now a 
moderate amount of work in hand. They are laying down, and 
have very nearly completed, three new shops, 150ft. long by 40ft. 
span each, which they are fitting with overhead steam travellers, 
They are also putting in @ crucible steel-making plant, and they 
are entirely renovating the whole of their gas-making plant. 
Their premises are now connected by means of a siding with 
the London and North-Western Railway. 

Welcome improvements are those which have been decided upon 
at Shrewsbury by the London and North-Western and Great 
Western Railway Companies, The companies have given notice of 
their intention to apply to Parliament next session for the necessary 
powers. The railway bridge over Cross-street, on the Crewe side, 
and that over Castle Foregate, will be widened on one side, and 
the viaduct over the Severn, on the Birmingham side of the station, 
will be widened on both sides. 

Tramway engineering continues to make considerable headway 
in Staffordshire. The South Staffordshire Tramways Company 
has posted notices in West Bromwich and Handsworth of its 
intention to apply to the Board of Trade, on or before the 23rd 
December next, for a Provisional Order to authorise the company 
to construct a cable tramway from Carter's Green, West Bromwich, 
to the New Inn at Handsworth, 








NOTES FROM LANCASHIRF. 
(From our own Correspondents.) 

Manchester,-The compromise come to at the joint conference in 
London last Friday bas brought about a settlement of the dispute 
in the coal trade to the extent that the pits have resumed work, 
but the struggle on the questions which bave all along been at 
issue is by no means at an end, These questions, it is true, are to 
be referred to a board of conciliation, or what might, perhaps, 
more correctly be termed a court of arbitration, with an inde- 
pendent chairman, but both sides are quite as much at variance as 
ever on the question of wages, and it will very much depend upon 
the constitution and powers of the conciliation board, and the 
independent character of the chairman, whether any really 
satisfactory settlement will by this means be found possible, 
and there are apprehensions in some quarters that early next year 
the whole matter will have to be fought out again. For the 
moment there is, of course, very general satisfaction amongst all 
the large coal-using branches of industry that the dispute has been 
ended, and a more hopeful outlook is being taken with regard to 
the future, For the present, however, no very material change in 
the actual position is noticeable. The pig iron furnaces which 
have been blown out during the coal stoppage cannot well be re- 
started for the next two or three weeks, and it will be towards the 
end of the year before the ordinary output of local and district pig 
iron is again upon the market. Finished ironworks during the 
past week have been partially again getting into operation, but 
although they may be now able to obtain fairly ample supplies of 
fuel at something like old rates, there will in some cases be con- 
siderable difficulty with regard to the requisite supplies of pig iron, 
and this may delay for some time the full resumption of the out- 
put of finished iron in this district. 

Although, generally, there was a more hopeful tone on the 
Manchester Iron Exchange on Tuesday, no very appreciably 
increased weight of actual business was being put through. There 
were, however, so very few brands of pig iron offering in the 
market, that for raw material prices had a decided hardening 
tendency. Local makers are not likely to have anything to offer 
for the next two or three weeks, whilst the one or two district 
makers who have kept their furnaces in blast are fully sold until 
the end of the year, and it will be three or four weeks before the 
furnaces that have been blown out will be able to put any quantity 
of iron on the market. Quotations for Lincolnshire are withdrawn 
altogether, and prices are firm at 43s, 6d. to 44s, for forge, to 50s. 
for foundry, Derbyshire, net cash, delivered Manchester, As 





| regards outside brands, Middlesbrough is about the only iron 
really offering in the market, and prices remain firm at 43s. 4d., 


net cash, for good foundry qualities delivered Manchester, ‘There 
is so little Scotch iron in the market that prices are simply nominal, 
but small parcels of Eglinton might be bought, in some cases, at 
about 47s., net prompt cash, at the Lancashire ports, 

In the finished iron trade Lancashire makers were again quoting 
in the market, but they have hardly anything to offer for imme- 
diate delivery, and for the moment quotations are rather variable. 
Lancashire bars are nominally quoted at £5 15s. up to £5 17s. 6d. 
in some cases, delivered in the Manchester district, but there are 
sellers at £5 12s. 6d. Quotations for hoops remain at £5 17s, 6d. 
to £6 2s, 6d., whilst £7 5s, to £7 10s. is asked for sheets, delivered 
Manchester. Bars from outside districts remain at about £5 15s, 
to £5 17s. 6d. per ton, delivered in the Manchester district. 

In the steel trade only a very indifferent business is still being 
put through; hematites remain in poor request, with prices weak, 
and not averaging more than 53s. to 54s. 6d., less 24, for good 
foundry qualities, and for steel boiler plates £6 10s, is the full 
price obtainable, delivered in the Manchester district. 


reported generally, Work, as a rule, is being completed much 
more rapidly than new orders, to take its place, are coming 
forward ; but, now the coal stoppage has heen brought to a close, 
there is a generally hopeful feeling amongst engineering firms that 
there may be a considerable weight of new work coming to hand 
which bas hitherto been held back. 

I was shown the other day at the works of Messrs. Cunliffe and 
Croom, Manchester, a very useful general shop tool which they 
have just designed for cutting spur, bevel, worm, helical, or skew 
mitre wheels up to ISin, diameter, grooving twist drills, tluting 
reamers, rosebits, taps, straight and spiral toothed milling cutters, 
&ec. The headstock carrying the milling cutter is adjustable to an 
angle of forty-five degrees in every direction, and is fitted with 
self-acting feed and automatic disengaging motion. 
stocks and slides carry the work to be milled on a mandril between 
centres in the case of wheels, milling cutters, X&c., and between 
centres in the case of twist drills, taps, reamers, rosebits, &c., 
and a rotary motion worked automatically is applied to 
give the requisite spiral movement to the mandril, the pitch 
of the spiral being variable. This motion is also fitted with 
automatic disengaging apparatus, adjustable to any length up to 
the maximum traverse. ‘This tool is, in fact, a combined wheel- 





| advance from their customers. 





to get to work, The effect of the settlement was immediate and 
important. The case of one very large colliery company, owning 
seven pits and employing over 5000 hands—including ironworkers 
—will illustrate the rest. On June Ist, 1893, their best coal was 
16s. 6d. per ton. During the stoppage it rose to 27s. 6d. It is 
now quoted at 21s. 6d. There has thus been a fall within a week 
of 6s. per ton on the highest grade of coal. The prices while I 
write, extending over eight different descriptions of fuel, are 5s. 
per ton advance all round on the summer list, and from 3s. 9d. to 
4s. all round higher than the quotations at the corresponding 
period of last winter. Steam coal is not expected to be brisk for 
some time, as the Baltic export trade is over, and business is not 
good at home. From the general market very few orders are 
coming in. Buyers are waiting for quotations to come down, as 
they state they cannot afford to pay so much fer manufacturing 
purposes, It is not expected amongst coal merchants that prices 
will go much lower at present, as supplies are coming in but slowly 
from the newly-opened pits. 

Our large establishments are being gradually relieved, but it will 


_ | be fully a week before they are busily employed, even in the case 
Throughout the engineering trades only a very quiet tone is 


of the companies which have their own collieries. The blast 


| furnaces of Frodingham, and those in Derbyshire, and South 


Yorkshire, can scarcely receive adequate supplies to be blown in 
before the middle of next week. Coke is greatly wanted, and it 
will be a week before several of the departments dependent upon 
it can be recommenced. Durham coke, subject to a railway charge 
of 7s. to 8s. per ton, has not encouraged production, as the manu- 
facturers have been utterly unable to obtain a compensating 
A good deal of trade has in con- 


| sequence gone to other quarters, and some of it—chiefly in railway 
| material—to Belgium and Germany. 


The head- | 


cutting machine and horizontal milling machine, which is a con- | 
siderable advance upon anything yet on the market, in its adapta- | 


bility to produce a large variety of milled work without the aid of 


the universal dividing headstocks necessary in the use of the | 


ordinary milling machine. 

With the settlement of the coal dispute there has been a very 
considerable drop in prices during the past week. Although pits 
as yet have by no means got back again into full work, and two or 
three days during the first portion of the week were chiefly 
occupied in getting the roadways and working places into order, 
the principal colliery owners throughout Lancashire held meetings 
on Monday and ‘Tuesday to take into consideration the question of 
prices. The representatives of the principal colliery concerns 
throughout South Lancashire met in Wigan on Monday, and 
decided upon a temporary basis of prices, representing a return to 
within 5s. per ton of the minimum rates ruling prior to the stoppage, 
the prices at the pit mouth being arranged as under :—Best Wigan 
Arley coals, 17s. 6d.; Pemberton 4ft., 15s.; Ince 4ft., 13s, 6d. ; common 
coal, 1ls.; burgy, 10s. to 11s.; best slack, 9s.; and common slack, 
8s. per ton at the pit mouth. The representatives of the leading 
Manchester colliery concerns who met on Tuesday took a very 
similar course, housetire coals being brought back to within about 
4s. 6d., and manufacturing classes of fuel to within 2s, 6d. and 3s. 
per ton of the prices current at the time of the stoppage, and at 
the pit mouth best coals for the present average about 17s. 9d. to 
18s.; seconds, 16s, 3d.; common coal, 12s, 6d.; burgy, 12s.; and slack 
about 9s. per ton. As, however, the representatives of both the 
Sonth Lancashire and Manchester colliery concerns meet again next 
weck to consider prices, it is probable that some further modifica- 
tion may then be made to meet the altered situation that in the 
meantime may have arisen, owing to the larger supplies coming 
forward from the collieries, which will be then gradually getting 
into something like full work. For the present supplies from the 
local collieries are insufficient to meet the demand, and have still 
to be supplemented by coal brought from outside districts, but 
this is chiefly what is coming in on account of orders already 
placed, and any further buying has altogether ceased. 

Barvor.—The hematite pig iron trade trade shows ne actual 
improvement, but there is a much better tone in the market since 
the settlement of the cual strike. Orders are likely to increase, 
especially on home account, but there is not much doing on 
pas continental, or foreign account. It is not expected there 
will be much improvement from these quarters until the new year. 
Prices are practically unchanged, but they are firmer at 44s. 6d. 
sellers, net cash, warrant iron, and 44s. 5d. buyers. Makers are 
asking 45s, for parcels of mixed Bessemer numbers, net f.o.b. 
Stocks show an increase on the week to the extent of 1722 tons, 
being an increase of 44,969 tons since the beginning of the year. 
The stock of warrant iron now on hand represents 87,222 tons. 
Thirty-four furnaces are in blast, but now that the coal supply is 
fuller additional furnaces are likely to be put in blast. 

Steel makers are short of orders, and there is no doubt much 
business has been kept back in consequence of the coal strike, and 
the fact that orders could not be executed, or if executed could 
not be utilised when deliveries were made. There are hopes of 
better trade in Bessemer qualities of steel, aiid steel rails of heavy 
sections are likely to be in fuller inquiry on colonial and foreign 
account at the beginning of the new year. 

In the meantime, however, makers have not large order sheets. 
The works at Barrow are still stopped, but it is probable a re- 
sumption of work will take effect next week. £5 15s. is still the 
price of heavy sections of rails. A very quiet trade is being done 
in other departments of steel. Orders are practically nil for steel 
plates, but a resumption of activity is expected next year. ‘Tin 
bars, hoops, wire rods, slabs, billets, and merchant steel generally, 
are in quiet request, 

Shipbuilders and engineers have no orders to report, but it is 
probable that new orders will soon be booked to supplement those 
recently received. At present short time is being worked in the 
shipbuilding yards, but this is only a temporary expedient. 

Iron ore is in quiet request, and smelters are only using small 
supplies. Prices are easy at 8s. 6d. to {s. per ton net at mines, 
and ordinary qualities are still quoted at 11s, 6d. 

Shipping shows marked depression, The exports of pig iron 
and steel from West Coast ports during the week amounted to 
7167 tons, compared with 17,296 tons in the corresponding week of 
last year, a decrease of 10,189 tons, The aggregate shipments 
this year amount to date to 666,226 tons, compared with 644,576 
tons in the corresponding period of last year, an increase of 21,650 
tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE settlement effected at the Foreign-office last Friday has 
been followed by a general resumption of work wherever operations 
could be conducted with safety to the men. In two instances men 
went down the night shift on Sunday, and on Monday and Tuesday 
the principal collieries had about two-thirds of their men employed. 
Others are being taken on as the workings are reported in good 
condition, Even in the best collieries a sixteen weeks’ stoppage 
means great liability to damage by disrepair. There is no difficulty 
in keeping the main roads clear or the gates leading from them; it 
is on the ‘*benks”” where the miners work at the coal that mischief 
generates, The business of putting things to rights, however, has 
been expedited as muchas possible, for both mastersand men areeager 





In the steel trade manufacturers report that thereisno lack of work 
to be bad, but they cannot produceat a profit, owing to the cost of fuel. 
Sheffield steel makers continue to use Swedish irons more freely, 
particularly in the higher qualities. Common sorts are not much 
sought after. In the lighter trades the season demands for cutlery, 
silver, and plated goods, are not equal to last year. In edge tools 
short time is being worked. One firm recently offered their work- 
men full employment at a reduction of 5 per cent. They declined, 
preferring to work short time on existing wages. This has been 
the answer all round, and accounts in no small measure for the 
success of the ubiquitous German in underselling English goods, the 
Indian market in the cheaper cutlery lines has been almost lost in 
consequence. Another trade which continues to be seriously 
crippled by competition is that in saws. Our most formidable 
rivals are the Americans and the Germans. There is some 
improvement reported in New Zealand and the Cape markets. 


| The skate makers are exceedingly busy. 





A correspondent of the S/efield Daily Telegraph, commenting 
on a leading article in that paper on the construction of torpedo 
boat destroyers by Messrs. Yarrow and Co., Poplar, asks, “ But 
where do you suppose the Government get the boilers from? The 
Admiralty have ordered from the French firm of Daunay, Belle- 
ville, and Co., a set of boilers for the torpedo destroyer Sharp- 
shooter, of 4000-H.P., now building.” 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue tone of business this week is less despondent than it has been 
at any time this month; indeed, it may be said that there is some 
improvement, which is partly caused by the more satisfactory 
financial prospects, partly by the better commercial news from the 
United States, partly by the termination of the colliers’ strike in 
the Midlands, and partly by the reduction in the pig iron produc- 
tion in the North of England. These have strengthened the posi- 
tion of makers, and a more hopeful feeling is reported not only in pig 
but also in the finished iron trades, while among steel manufac- 
turers there is more doing. For pig iron makers the coke difficulty 
is as great as ever, though the Midland strike, which was the cause 
of it, is over, but the quantity of Midlanu and South Yorkshire 
coal that has as yet been put upon the market is comparatively 
small, and the pressure for supplies of Durham and Northumber- 
land coal is still very heavy, and the prices continuing very high, 
it is still more profitable to sell the raw coal than to convert it 
into coke. Colliery owners, therefore, send away the coal, and 
stop work at their coke ovens wherever they can. Some of the 
ironmasters who own collieries have themselves put out furnaces 
or worked them on slack blast, so that they might sell more of 
their coal, as it paid them much better to deliver it at the 
high prices that have been paid, rather than have it converted 
into coke to make pig iron, on which little or no profit would 
be realised. All who have had coal to dispose of during 
the last three or four weeks in this district have done ex- 
ceedingly well, and especially has this been the case with some 
of the leading merchants. One of the large manufacturing 
establishments in tkis district is this week. totally idle, the 
proprietors stopping so that they may seli the coal which 
they would otherwise require to keep the works in operation. Of 
course this pressure will disappear as soon as the collieries which 
have been idle in the Midlands, South Yorkshire, &c., get fairly 
to work again, but in the meantime Northern coalowners who 
have free coal are reaping a rich harvest. Before the Midland 
strike commenced there were at least ten thousand Durham miners 
who had been anemployed from the time their own strike com- 
menced last year, but all these have been set to work during, the 
last few weeks, and three or four thousand more have been 
brought in from other districts. Every colliery that could be 
worked has been re-opened, and run to its fullest capacity. 
where the absence of railway trucks did not prevent it. The prices 
of coal and coke have abated very little from those that were 
realised last week. Best Northumberland steam coal has been sold 
at lds. 6d. to 16s, f.0o.b., and small steam 6s. 6d. f.0.b., while gas 
coal is 12s, f.0.b., but these figures are for immediate delivery only, 
and no consumer thinks of giving anything like these prices for 
forward delivery. Blast furnace coke has been sold at 15s. per ton 
delivered here at once, but no one can get anything like that for 
delivery after the close of this month ; in fact, 12s, is more like 
what the consumers will pay, and that is all they can afford to pay 
with pig iron at the present prices, and is more than they were 
paying previous to the commencement of the Midland strike. 

The Cleveland ironmasters have advanced their prices of pig 
iron this week, as both Scotch and Cleveland warrants have risen 
in value, and show a tendency towards further increase, notwith- 
standing that we have entered upon the quiet period of the year. 
Nothing less than 34s. 6d. per ton has this week been accepted 
for prompt f.o.b, deliveries of No. 3 G.M.B. pigs, and this has 
been paid readily, a considerable amount of business being reported 
at it. Some of the leading producers have now put up their 
quotation to 34s. 7}d., and others to 34s. 9d. Cleveland warrants 
were up to 34s, 8d. cash on Tuesday, and at the close on Wednes- 
day were firm at that figure. Though shipments are small this 
month, very little iron is being sent into the public warrant 
stores, and on Wednesday night Connal’s held 90,714 tons of 
Cleveland iron, or 2637 tons increase this month. A brisker 
demand has sprung up for No. 4 foundry pig, especially on Scotch 
account ; and after considerable sales at 33s. 6d., makers have 
advanced the price to 33s. 9d. per ton. Grey forge has risen to 
33s., and there is very little obtainable. Local hematite pig iron 

srices have not improved yet, the demand being still poor, as the 
Sheffield works have not generally been re-opened. However, the 
prospects of a larger demand and better prices are good. Mixed 
numbers can be bought at 43s. per ton, f.o.b. The pig iron sbip- 
ments from the Tees this month are scarcely up to a November 
average. To foreign ports the exports have only been about 





a third of what were reported last month, and they amount 
to not more than half of what are reported usually in November. 
However, to Scotland the shipments from the Tees are much above 
the average ; in fact, three-fifths of all the pig iron exported went 
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to Grangemouth, 5130 tons being sent last Tuesday alone. There 
is a scarcity in Scotland of commom native pig iron, with which 
Cleveland iron competes, and as its price is considerably dearer 
than Cleveland iron, the latter is taken freely by the Scotch 
founders and finished iron manufacturers, in addition to which a 
large quantity of hematite pig is sent. Up to Wednesday night 
46,651 tons of pig iron had been shipped this month from the Tees, 
— 76,928 tons in October and 50,804 tons in November, 1892, 
to 22nd. 

Rather more hopeful accounts are given of the finished iron and 
steel trades, and in some cases manufacturers are advancing their 
prices. Common iron bars are about £4 17s. 6d.; best bars, 
£5 7s. 6d.; iron ship plates, £4 15s.; iron boiler plates, 
£5 lis.; iron angles, £4 12s. 6d.; steel ship plates, £5 2s. 6d., and 
steel angles, £4 15s., all less 24 per cent.. and f.o.b, at producers’ 
works. Heavy steel rails are about £3 12s. 6d., net at works. 
The Eston Steel Works are this week inoperative, but will be 
running next week as usual. The directors of Dorman, Long, 
and Company, Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, in their annual report, state that during the year 
ended September 30th last they made a gross profit of £25,993, 
and after paying interest on debentures, directors’ and managing 
directors’ fees, &c., they have £14,000 to divide among the ordi- 
nary shareholders, which will give them 4s. per share, or 4 per 
cent. perannum. The directors regard this result as fairly satis- 
factory, taking into account the general depression in trade, and 
the low prices consequently obtainable. The company during the 
year have erected new furnaces, soaking pits, and sundry labour- 
saving appliances in the mills, which have been paid for out of 
capital, as has also the extension of the engineering department, 
and the equipment of the London girder yard, which is in full 
operation, and is proving of benefit to the company. 

The great gale of Saturday and Sunday last, during which the 
wind at one time was blowing at the rate of 70 miles per hour, has 
done a vast amount of damage to the industrial worksin the Northern 
district. The Springtield Works of the Darlington Steel and Iron 
Company, at Darlington, entirely collapsed, there being nothing 
left standing but the gable ends. These works have been idle for 
several years, and have been almost dismantled. The works of 
the Cleveland Bridge and Engineering Company, at Darlington, 
had the roof partly stripped. A number of the blast furnaces had 
to run on slack blast, as the chargers could not be induced to 
venture on to the tops when the gale was at its worst. 

The shipbuilders are rather better off in some cases. Sir Raylton 
Dixon and Co., of Middlesbrough, who were about to close their 
establishment for lack of orders, have been fortunate enough to 
secure more work, and Messrs. Craig, Taylor, and Co., Thornaby- 
on-Tees, have obtained another order from Mr. J. S. Barwick, of 
Sunderland, for whom they have built some oil steamers. Messrs. 
William Doxford and Sons, Sunderland, have received from the 
Admiralty an order for two torpedo boat destroyers, and they will 
supply them with machinery capable of driving them at a speed of 
27 miles per hour. Messrs. Doxford have on the stocks one of the 
largest cargo vessels that have ever been built, and have received 
orders for other two steamers of the “‘ Turret ” type. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been remarkably firm in the 
face of the termination of the English strike, and its strength is 
attributed to the support accorded to warrants by one or two 
leading operators. Stocks are undoubtedly much lighter than for 
along time past, and to take up and hold the iron in Connal’s 
stores would be a much easier matter from a financial point of 
view than on previous occasions when this has been done. But it 
is supposed that the ‘‘ bulls” will hesitate in view of the com- 
paratively small number of furnaces in blast, and the certainty 
that they will be increased with cheaper coal whenever there is 
any additional demand. 

Scotch warrants have sold in moderate quantity at 42s. 5d. to 
42s, 8d., cash, and Cleveland at 34s. 6d. to 34s. 7d., while Cumber- 
land hematite is quoted 44s. 54d., and Middlesbrough hematite, 
43s. 3d., cash. 

The prices in the open market of makers’ pig iron are as follow :— 
G.M.B., and Govan, f.o.b. at Glasgow, No. 1, 43s. 6d. per ton; 
No. 3, 43s. Monkland and Carnbroe, Nos. 1, 44s. 6d.; Nos. 3, 
43s. 6d. Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d. Gartsherrie and 
Summerlee, Nos. 1, 49s.; Nos. 3, 46s. Langloan, No. 1, 56s.; No. 3, 
46s. 6d. Coltness, No. 1, 55s. 6d.; No. 3,49s. Calder, No. 1, 50s.; 
No. 3, 49s. Glengarnock, at Ardrossan, No.1, 49s.; No. 3, 45s, 6d. 
gy No. 1, 46s. 6d.; No. 3, 44s. 6d. Eglinton, No. 1, 
45s. 6d.; No. 3, 44s. 6d. Shotts, at Leith, No. 1, 51s.; No. 3, 
48s. 6d. Carron, at Grangemouth, No. 1, 53s. 6d.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5606 tons, compared with 5482 tons in the same week 
of 1892. They embraced :—To Italy, 1940 tons; Germany, 790; 
Holland, 385; Belgium, 380; Australia, 265; United States, 25; 
India, 55; France, 35; Russia, 160; Spain and Portugal, 20 
China and Japan, 100; other countries, 285 ; the coastwise ship- 
ments being 1166 tons, against 1411 tons in the corresponding week 
of last year. 

There are fifty-four furnaces in blast, compared with fifty-three 
last week, and seventy-eight twelve months ago. ‘he probability 
is, that a number of extra furnaces will soon be in blast. During 
the strike several of the leading ironmasters found it more profit- 
able to sell their coals than to use them in smelting iron ; but now 
that the strile is over, and the market for the sale of coals likely 
to be considerably restricted, the coals taken from the ironmasters’ 
pits will be more largely consumed in the blast furnaces. 

The steel trade has little of fresh importance to notice. Some 
of the works are pretty fully employed, while others are only 
partially so, and one or two are doing little or nothing. There 
appears to be a cessation of orders for shipbuilding purposes, after 
a period of no little activity in that respect. The amount of work 
of this description, for which specifications are likely to come out 
ere long, must be considerable. Prices of steel are on the basis of 
£5 17s. 6d. for ship plates, less 5 per cent. for delivery in Clyde 
district. 

Inquiries for malleable iron are now on a somewhat restricted 
seale, The foreign trade has on the whole not come up to 
what was anticipated; and the inland business in bar iron is 
quieter than for some time past. It remains to be seen whether, 
with cheaper fuel, makers will be able to maintain the recent 
advance of 5s. per ton. There is a fair business in sheets, mainly 
in the thinner sorts. Tubes are in growing request. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives to the value of , sewing 
machines £3000, steel goods £10,180, machinery £11,950, and 
miscellaneous iron goods £24,194. 

The coal market has of course been very irregular this week in 
consequence of the termination of the English strike. Very large 
quantities of coals were purchased a week ago for transmission to 
England by rail, conditionally on the London Conference failing to 
bring about an arrangement. These orders were in the circum- 
stances cancelled on Saturiay last. Early this week prices fell 
back 2s. to 3s. per ton from the extreme rates that had been 
readily paid for prompt delivery, and the market has not yet by 
any means attained anything like a stable condition. The ship- 
ments of coals from Scottish ports in the past week, foreign and 
coastwise, amounted to 168,596 tons, which is the smallest quantity 
cleared for the last twelve weeks. The total is 32,146 tons less 

- than in the preceding week, but 19,840 over the shipments for the 

corresponding week of last year. The decrease compared with 
recent weeks is attributed to the heavy supplies sent by rail to 
England, which interrupted the shipping business for the time. 

The miners in the West of Scotland recently asked for an 
advance of ls. per day, in addition to the 2s. formerly conceded. 
Their request was unanimously refused at a meeting of the coal- 


masters of Airdrie and Slamannan on Monday. The following 
day the delegates met in conference in Glasgow, and resolved to 
recommend the miners to strike if the advance were not agreed to. 
The coalmasters have declined to entertain the uest, at least 
they did not hold a meeting on Wednesday to consider it, so what 
the result will be does not yet appear. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steady increase of coal tonnage at all ports in Wales of late 
has decidedly favoured the movement for an extension of docks, 
or the formation of fresh docks. At Swansea the harbour trustees 
have decided to ask for Parliamentary powers to enlarge the 
Prince of Wales’ Dock by five acres, and at Cardiff there is an 
intention to form a new dock by the Bute Docks Company, and it 
is proposed by the Barry Company to get a new dock. 

The scheme of the Bute Docks Company, which is now before 
the public, is an important one, It is to form a tidal dock, to 
reclaim waste land, ard to divert the river Taff. In the first 
clause power is sought to reclaim land on the foreshore, known as 
the Cardiff Flats, eastward of the low-water pier, for the con- 
struction of a dock, entrance channel, communication passage, 
railway, &c. The dock to be constructed is to be about 856 yards 
in length ; precise area not yet given. In depth it is expected to 
be similar to the one of 1891, the project of which was abandoned. 
The diversion of the Taff will be 2400ft. in a south-easterly 
direction, 1550ft. from the low-water pier. 

The new Barry scheme is to include a new pier at Barry 
Island, and powers to bring coal to Barry Dock equal to those 
engaged by the Taff and Rhymney. Two new lines of rail are to 
be projected, and will be called the East Glamorgan. This will 
commence with a junction with the Barry Railway between Ponty- 
pridd and Hafod, through the Taff Valley, past the Albion into 

lannabon, crossing the Great Western at Llancaiach, on to Bargoed. 
The second will link Harris’s Navigation and Bedlinog, and a 
third branch take in the east of Pontypridd and the Ocean Com- 
pany’s “ Lady Windsor” pit. 

In addition to these great schemes, there is the re-incorporation 
of the Port Talbot Company, and preliminary steps have been 
taken for powers to make important changes and extensions, 
amongst which figure a pier or breakwater at the seaward end of 
the existing pier of Port Talbot, a pier or breakwater near the 
Aberavon Barrows, a dock 330 yards in extent, and an entrance 
lock. The aim is evidently the elevation of Port Talbot into one 
of the rival ports of the Channel, an intention the late Mr. Talbot 
was credited with entertaining, though his idea was to dock the 
whole extent from Neath to Swansea. 

A special feature of this scheme, singularly like that of the 
Bute, is to empower the Great Western Railway and the Rhondda 
and Swansea Railway Company, or either of them, to subscribe or 
contribute towards the cost of the intended works, and to hold 
shares in the capital of the company. I shall notice these pro- 
jects again, as they come forward, but if granted, one thing is 
certain, that Wales is to be the scene of considerable enterprise. 
Should the Bute be carried, with its various details and ramifica- 
tions, it will place Cardiff on a high pedestal in dock history. 

So far the conclusion of the coal strike in England has not 
lessened Welsh coal exports and consignments, and the opinion on 
Change is, judging from bookings ahead, that it will take some 
time todo so. Last week was again a very busy one at all ports, 
though at the close the great storm in the Channel led to some 
interruption, and there has been a good deal of damage recorded. 
The influx of large steamers for coal into Cardiff has been very 
great, a good number ranging close to and some exceeding 3000 
tons. One of the White Star liners took 3500 tons Cyfarthfa coal. 
Prices since last week have shown an advance. Locally, house 
coal realises £1 per ton, an unusual figure for house consumption. 
Cardiff prices midweek were :—Steam coal, best, 15s. to 15s. 6d.; 
seconds, 14s. 3d. to 14s. 9d.; small, 6s. 9d. to7s. Best house coal, 
15s.; No 3 Rhondda, 14s, to 14s. 6d.; brush, 11s. to 11s. 3d.;small, 
8s. 6d.; No. 2 Rhondda, 13s, 3d.; through, 10s. to 10s. 3d.; small, 

Patent fuel is in good demand, both at Cardiff and Swansea. 
Swansea total was not so large as it might have been on account of 
the weather ; exports principally France, Spain, and Italy, and large 
consignments from Cardiff to Torquay and Spain. Prices, 13s. 6d. 

At Cardiff pitwood is reported scarce, and ordinary kinds are 
selling at 19s. to 19s, 6d., and at Swansea up to 20s.—figures which 
the disturbed weather may harden. Bilbao ore is in moderate 
demand, and some good cargoes have come in. Prices for best ore, 
lls. to lls. 3d. Tafna, from 10s. 

I regret to announce the death of Mr. James Colquhoun, late 
chief manager of Tredegar Works. He was much respected, a 
member of the Coalowners’ Association of Monmouthshire and 
South Wales, and of the South Wales Institute of Engineers. Mr. 
Colquhoun retired from the management of Tredegar some time 
ago, and it is a notable fact that even moderate times of prosperity, 
generally, all over Wales in the steel trade, seem to have ended 
with him. Not only is the steel trade slack, but rivalry amongst 
makers is keener. Last week the imports of pig, steel scrap, &c., 
into Swansea were large. 

There was very little doing even in steel bar at Dowlais last 
week, and from midweek very much like stagnation seemed settling 
down, and the difficulty was to find anything to keep the men 
together. This week there is a trifling improvement. Cyfarthfa, 
as usual, has kept up a fairly animated condition, chiefly with 
steel bar, scrap ends going to the Midlands. In the Swansea 
district it was openly stated on ‘Change that orders for rails and 
bars were becoming less daily, but it was thought a better outlook 
was showing itself in tin-plate, and this would react favourably 
upon steel bar, 

The following quotations ruled :—Glasgow pig, 42s. 8d., slight 
advance; Middlesbrough, 34s. 7d.; hematites, 44s. 54d.; Welsh 
bars, £4 15s. to £4 17s. 6d.; steel rails, £3 17s. 6d. to £4 for heavy 
sections, £4 10s. to £4 15s. light; sheet iron, £6 10s, to £7 5s.; 
steel, £7 to £8; Bessemer bars, £4 5s. to £4 7s. 6d.; Siemens, 
£4 7s. 6d. to £4 12s, 6d., market slightly weaker. Tin-plates: 
Bessemer, 10s. 9d. to 1ls.; Siemens, 11s, to 11s. 3d.; best charcoal, 
12s, 3d. to 13s, 3d.; ternes, 21s. to 26s. Block tin, £75 2s. 6d. to 
£75 5s. 

The tin-plate trade continues to be a hand-to-mouth one, the 
only good sign being the extension and improvement of some of 
the tin-plate works. Exports and make keep in the same rut. 
Last week the shipments totalled 54,655 boxes, and the make 
56,752 boxes. 

The Midland and Great Western Railways have acquired the 
Severn Bridge. This is regarded with great favour in the Forest 
of Dean, as a probable step to a marked improvement in facilities 
and rates. Coal prices and wages in the Forest remain. 

The absence of any notice of the Taff Vale and Rhymney from 
the Parliamentary notices appears to support the opinion given in 
this column that the “‘tusion” is not very probable. 

The notice given by the Home Secretary in October last of 
Special Colliery Rules has led to the issue of a manifesto by the 
colliers’ delegates notifying the publication of the same at the 
~ nate and convening a meeting early in December to discuss 
them. 

Old collieries have been started in the Sirhowy Valley. Good 
progress continues at Dowlais, Cardiff, and in the Aber, and it is 
difficult to find a valley where the colliers are not working at high 
pressure, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Over here a very limited business continues to be done in all 





departments of the iron trade. 


High prices of coal, exorbitant 





<a 


taxes, and an exceedingly r demand tend to incre 
depression in the iron trade, ae leave little hope for the pha 
A statement of the Leipzig Tageblatt, in which the rising prices of 
coal are compared to the decreasing quotations of iron, may be of 
some interest :— 


January, October, Increase. Decrease 
1893, : 


Coal and coke— 1889. 
Best coal .. - m O75 m. 7°25) m. 0°50 — 
Foundry coke Rx ll 14 8 
Blast furnoce coke 9°75 ll 1°25 
Small coke .. oe 11°75 18 6°25 

Tron— 
Spiegele’sen ea 58 50 ~ m. § 
Forge pig .. ee 51°50 44°50 — 7 
Bars .. "a - a 112°50 = 13°50 
Common plates .. 150 137°50 . 12°50 
Sheets eo ee 57°50 130 _ yaaa} 


The above quotations for 1893 are, for the greater part, only 
nominal, the prices actually paid being 10 to 15 per cent. lower, 

In Silesia business in all departments of the iron trade contirues 
to drag on slowly. Consumers still buy very cautiously, in the 
belief that they have more to gain by waiting. In the steel trade 
there is less doing than for months past, and many of the mills are 
likely to stand idle during the remainder of the year, unless new 
orders come to hand quickly. Prices remain unchanged. During 
the week now past a normal business has been transacted on the 
Austro-Hungarian iron market. Up to date the old prices have 
been rather well maintained ; but as there is but little new work 
being secured, on home as well as on foreign account, it is to te 
feared that quotations will become easier by-and-bye. There has 
been quite a fair export trade done to Russia of late, both in 
manufactured iron and in coke, a fact which is the more gratify. 
ing, because German import continues to increase from week to 
week, 

In the condition of the French iron industry no change can be 
noted, as the business doing is quiet but regular, and the prices 
fetched may ory be considered as firm. Girders only form 
an exception, having lately decreased down to 152°50f. p.t. The 
French construction shops have again secured some large orders 
for bridges, the most important of which are those for the bridges 
across the Toul and across the Aube, granted to the firm Hachette 
and Driout. The steel works of Longwy are going to supply the 
material required for these bridges. The East Railway, the Paris 
Circle Railway, and the Mining Company of Arzin have invited 
tenders for the supply of rails, so that a fair activity is likely to be 
maintained in the raildepartment. Inthe Nord quotations for bars 
No. 2are 145f. to 150f., girders being quoted 150f. to 160f. p.t, 
Heavy plates stand at M. 170 to 180 p.t.; No. 3, for boiler-making 

murposes, cost 195f. to 200f. p.t.; corrugated sheets, 180f. to 
85 . p.t.; steel plates, 195f. to 200f. p.t. A steady business is 
reported to be doing on the Belgian iron market, and the demand 
coming forward is, comparatively speaking, quite satisfactory, 
Plates are in particularly good request, and there has also been 
much activity noticeable at the construction shops, which continue 
to be well supplied with orders for the State railways and other 
companies. To these are added some good orders for the Antwerp 
Exhibition, which will keep many of the works well going all 
through the winter months, 

It has been statistically stated that in 1892 the production of 
the Belgian coal mines has decreased, compared to the preceding 
year, which may be seen by the following figures. In 1892 the 
total output of the Belgian collieries was 19,583,173 t., 92,471t. 
less than in the preceding year, Valne of production amounted 
to 201,288,000f., having decreased 46,166, . against the year 
before. Average value per ton was 10°28f., in 1891 it was 
12°58f. p.t. Price of sale, 10°60f., in 1891 it was 13°22f.; gain, 
per ton, 0°60f., while in 1891 it was 1°82f. Total expenses 
amounted to 189,526,000f., against 211,593,000f. in 1891. Total 
gain was 35,861,000f. in 1891, and 11,762,000f. in 1892, showing a 
decrease of 67 per cent. In consequence of the decided decrease 
in the coal trade, the situation of the colliers has, naturally, 
become most unfavourable. The total number of miners was, in 
1892, 118,578, being 405 less than in 1891; of these 88,806 men 
were working under ground, and 29,772 were employed above 
ground. Each collier produced 3*1t. per day, against 3°16 t. in 
1891. Wages paid amounted to 113,509,000f., less by 15,738,000f. 
than in the year before. Average net wages per year were 95/f, 
only, against 1086f. in the preceding year, which shows a decrease 
of 129f. Daily wages amounted to 5-56f. for those working under 
ground, while those who were working above ground got 2°40f. 
only ; against 1891 wages show a decrease of 12 percent. As the 
resent year does not present any particular improvement against 
last year, the general position of both owners and men may be 
considered as unfavourable. 

There is nochange to note in the state of the Rhenish-West- 
phalian iron trade, the business doing being yf small in extent, 
and the inquiry for either prompt or forward deliveries exceed- 
ingly quiet. In the ore trade there is nothing doing, and at the 
mines generally there is most marked inactivity. During the 
week no business of any moment has been done by makers of pig 
iron, and prices show some weakness. In the malleable iron 
department, likewise, only a very slow business is reported 
generally, with list rates for most articles of manufactured goods 
unchanged ; but the downward tendency in raw material tends to 
weaken the position, and buyers only cover from hand to mouth. 
The bar mills are, without exception, insufficiently employed, and 
even the most limited output cannot be disposed of. Girders, too, 
are but weakly called for, and so are hoops. The plate and sheet 
department is in a most unsatisfactory condition generally speak- 
ing ; even those of the works that had hitherto been well employed 
complaining of almost total absence of fresh orders. Both wire 
and wire nails meet with little inquiry ; the same may be told of 
rivets. The condition of the engineering establishments remains 
practically unchanged, and, with the exception of very few firms, 
the works are short of orders. In fact, there is so little new work 
coming forward at the construction shops that a number of men 
have been discharged lately. 

Official reports for 1892 state that the Russian iron business has 
considerably increased, Production was— 


In 1892, In 1891. 
Pud. Pud. 
Forge and foundry pig .. oe +. 59,475,957 54,767,045 
Manufactured iron - ee «» 27,559,434 24,775,886 


Steel.. ee oo o oe +. 22,821,888 17,301,644 
Which is equal to an increase of 8°6 per cent. in forge and foundry 
pig, 11°3 per cent. in manufactured iron, and 31°8 per cent. in 
steel, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 14th, 1893. 

THE industrial conditions throughout the States have not 
improved in the least, and prices are still weak and pointing down- 
ward. In commercial circles the volume of business is still far 
below that of last year, and there are no prospects for early 
improvement. The financial situation shows the lethargy in trade. 
Twelve months ago the surplus reserve above the legal limit was 
in the neighbourhood of 2,000,000 dols. To-day the surplus is 
within a trifle of 60,000,000 dols, at this point. The banks are 
everywhere well supplied with money, because commercial and 
manufacturing needs are very limited. While the silver issue has 
been disposed of, the revision of the tariff is alarming a good many 
manufacturers, and no earnest effort will be made to accumulate 
goods until action on the tariff question. The iron trade is dull, 
and the only thing of note is the reduction of 5 dols. per ton on 
steel rails, which competition may force to 6 dols. e break 
occurred at Pittsburgh, and mills elsewhere will be forced to 
follow. The smaller industries throughout the country will soon 
improved to some extent, and a larger volume of business may be 
expected after December Ist. 
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THE PATENT JOURNAL. 
Condensed from “ The Mustrated Oficial Jowrnal of 
Patents. 


Application for Letters Patent. 

*,* When potente have been ‘‘ communicated" the 
*name and address of the communicating party are 
printed i n italics. 

oth November, 1898, 

91 278. BaTus for Invants, T. R. Sparks, Dublin. 

21,279 BorLeR Feepinc APPARATUS, it. R. 
London. 

21,280. PocKET or Hlo_per for Frowrrs, C. McKisack, 

Ife 
at oo for VeLocireves, &c., A. Farnell, Brad- 


Chubb, 


d. 

oa. Dark Su1pes, J. E. Thornton and E. Prickard, 
‘Manchester. 

21,283. Heap Coverinas, J. E, Millsand T. Ashworth, 
Manchester. 

1.8 Improvements in Toys, &c., J. C. Hall, 
fondon. 

ae OrentnG Macuines for Corroy, T. Wrigley, 
Manchester. 

21,286. FIREGUARD, Bd. 
Wolverhampton, 
987, SuuTT.Les for Weavine, 8. Whitworth, Roch- 


Nickless and J. Porter, 





ai 

91,288. “Manuracrurine Sucruuric Aci, F. J. Falding, 
London. 

21,280. Evastic Tire for Venicces, E. 0. Zimmermann, 
ondon. 

a Loom Suautrie Guarp, L. Crompton and W. 
‘Turner, London, 

91,201. FLoweR Pots, J. C Sellars and C A. Ropes, 
Liverpool. 

21202. MAKING PorTLAND Cement, &c., 
Glasgow. 

21,203. Sprinc Matrresses, J. Edgar, G. Crerar, and 
I. Edgar, Glasgow. 

21,204. SecuURING FLANGES upon Merat Pires, H. and 
W. E. Storey, Manchester. 

21,295. Moron, J. R. Alderdice, Belfast. 

21,206. IssuInc Sweets of Paver for Abv ERTISING, A, 
Room, London. 

21,207. BurcLtaR Proor Sasu Fastener, 8. E. Ford, 
Macclesfield. 

21,298. Pneumatic Weer. Tires, dc, J. C. Hall, 
London. 

21,209. SIGNALLING at Sea, C. F. Amos, Kingston- 
upon-Hull. 

21.300. Securinc Curpoarp Doors, J. Dunn, New- 
castle-on-Tyne. 

21,301. Looms used for Cxorus, 


A. Patrick, 


J. H. Openshaw, 


a Yarn Winp1no Apparatus, T. Coulthard, jun., 
ndon, 
21,861. Brusues, 8. Abraham, London. 


10th November, 1893. 


21,362. Pranorortes, W. Dodson, London. 

21,263, Carpina Enaines, T. H. and W. Blamires, 
Huddersfield. 

21,864. Makino Coverinos for the Feet, W. H. Black- 
well, Stockport. 

21,365. Preumatic Pap for Horssgs, C, Scrutton, Liver- 


pool. 

21,366. ANGLE Measurino INstRUMENTS, J. H. Steward, 
London. 

21,367. Cyc. and Carriage Wueets, J. F. V. Isaac, 


m. 

21,368, ANTI-ViBRATORY Apparatus, J. H. Bumstead, 
Preston. 

21,369. Toy Deronatina Dart, B. O'Reilly and E. 
Callum, Sheffield. 

21,370. TELEPHONE Movurupieces, W. H. Turcan and R. 
C. Morton, Glasgow. 

21 oi. Mount for PHotocRaPuic Prints, H. F. Studds, 


tead. 
21,872. Macuine for CLeaninc Corton Seep, J. Bibby, 
verpool, 
21,373. Improvep Buttoy-HoLE Macuine, T. Rose, 
London, 
ee Crocks, O. Y. Rhodes and C, M. Stead, 


ax. 

21,375. Douste Loorep Drivino Banps, J. Turner, 
altax. 

21,376. Rupspers for Conpensers, A. Hardwick, 


a 
21,377. Biscurr Makino Macuinery, W. and A. Kirk, 
Leeds. 
21,378. Terra-cotta Articces, J , I., and J. Sherratt, 
irmingham. 
21,879. aaa Lieut for Pxoros, A. G. Adamson, 


a Gameane Pires, J. 8. Pullan and W. H. Mann, 


21381 Eoo Cup, J. W. Ganz, London. 

21,382. Inon Pumps, M. Moss, Chelford. 

21,383. IMPROVEMENTS in Goir CLuB3, C. Ashford, 
Birmingham. 

21 384. CycLomerer, G. E Dell, Oxon. 

21,385. Serine and Box, 8S. Hutchinson, W. and W. E. 
Hart, jun., Wolverhampton. 

21,386. Dirrusinc Jers of Fiurm, G. Oulton, Man- 
chester. 

21,887. CLosina Sroprerep Bortves, E. D. Greenwood, 
London. 

21,388. METALLIC Fiexisie Betts, A. Lovekin, Bir- 





Lancashire. 

21,302. TasLes for Ratpway Carriages, R Y. Evans, 
Sheftield. 

21.303. Macuines for Fittine Botries, J. B. Dent, 
Shetteld. 

21,304. VaLves for WaTeR-cLoseT Cisterns, D. McLean, 
Glasgow. 

21,305. Caps and Bousters for Cur.ery, 
Sheffield. 

21,306. KinpeRoarten Toy, A. W. Turner.—(J. W. 
Douglas, United States.) 

21,307. Seoke Nipeces for Wueexs, E. Phillips, Bir- 
mingham, 

21,308. KLecrro-rtaTep Breap Piatrers, J. Round 
and Sons, Ld, Sheffield. 

21,300. Hocper for Srain Rops, G. 
London. 


E. Price, 


H. Wakeman, 


21,310. Makino Frames for Pictures, J. N. d'Andria, 
Munchester. 

21,311. DirrerenTiaL Speep Inpicator, 8. Houghton, 
Colwall. 


21,312. Pocket Reapina Lame, C. W. Summerskill, 
Birmingham, 

21,313. Treatinc Grass and other Fisres, H. H. Boyle, 
London, 

21,314. Cyete Cranks, Humber, Synyer, and Co., and 
J. Hodson, London. 

21,315. Urenine and CLosiInc Winpows, J. Cameron, 
Glas: ow. 

21,316. Donure and JacquarD Macuines, J. W. Hill, 
GL ASTOW 

21,317. Lmprovep Countine Appiiance, A. R. Fairer, 
London. 

21,318 Gas Governors, A J. Boult.—(A. Ford, United 
States ) 
21 8l¥. Lock-strrcn Sewine Macuines, W. P. Thomp- 
son.—( M. H. Rump, Fraace.) 
21,32). Toys, W. v. Thompson 
Sickert, Germany.) 

21,321. Cork Drawer, J. H. Hunt, Manchester. 

21,322. VaLves, J. KR. Clay, Liverpool 

2i, 328. OPERATING with Toots, W. P. Thompson.—(R. 
Pritsch, Germany.) 

21,324. ELECTRIC UABLES and WIREs, S 
Liv erpool 

21,325 IMPROVEMENTS in Conveyors, J. Ruscoe, Man- 
chester, 

21,326. Ice-makinc Macuriyery, A. W. Morrice, Liver- 


—(H. Mandel and C, 


Z de Ferranti, 


pool. 

21,327. Evecrric Meters, E. Bergmann and C. Erben, 
L iverpool, 

21,828. Fastentnos for Boxes, A. J. Boult.—(J. Dary, 
United States. ) 

21,329. Gas BurNeERs, M. Bibbero, London. 

21 "330, Cycie Carriages, R. Devereux and W. 8. Frost, 
London. 

21,331. Gas Governors, R. Skene, London. 

21,332. Manuracture of Beer Compounps, J. Heron, 
London. 

21,333. Woopen Barret Manuracture, J. Polke, 
London. 

21,334. Castine Leap Arricies, T., J. W., and J. H. 
Claughton, London, 

= 1835, Gor Civss, W. Hillman, London. 

1, Cigar Case, F. J. R. Urban, London. 

ase, Makino Heticoip PROPELLERS, A. L, Féraud, 
London, 

21,338. Brick Moutpinc Macuinery, E. Breething, 
London. 

21,339. Douste § Hook, P. Roach, London. 

21,340. Snap Hook, C. P Watson, London. 

21,341. one Tires for VEHICLES, E.M. Hutchinson, 

ndon 

21,342, Barsinc Wire Fences, J. B, Partingdale, 
London. 

21,343. Cornice Pores, R. Waugh and C. H. Huss, 
London. 

21,344. Sweat Banps, Betts, and Banpaaes, A. Smith, 
London, 

21,345. Boor and Saor Stretcuers, H. Levy, London. 

21,346. CuINA-INK GRINDING ApPaRaTUS, A. J. Ryniker, 
London. 

21,347, Furnace Door Protectine Suievps, T. Coates, 
Darlington. 

21,348, Brus for BANisTERS and the like, R. Gosden, 


mn 
—, REFRIGERATING Apparatus, F. N. Mackay, 
ndon, 

21,850, StockiNG MANUFACTURE, A. Mellor, jonien, 

21,351. Lirrine or HomsTina MecuanisM, J. Woodw: 
Manch ester. 

21,352, MeTHOD of Castine Sree., L. W. Mallasee, 
London: n. 

21,353. Tires for WHEELS of Ve.ociPepes, U. Delporte, 
London, 

21 Ps VELOcIPEDE Sapp.es, J. Shoest and J. Keiffer, 





on. 
2i, oo Sturrinoc Boxes, J. A. and J. Hopkinson, 
on, 


21,856. BLEACHING PowpeR MANUFACTURE, J. M. and 
‘A. Milnes, London. 


gem Bicycie Sappues, J. A. and H. A. Lamplugh, 
2168, Pousmixo PARABOLOIDAL SURFACES, A. Malpas, 


_—— MILITARY hig opin Corks, E. L. Parker 
id W. W. Twigg, London. 





21,389. Device for Srrikinc Matcues, R. H. and J. F. 
Shaw, Manchester. 

21,390. DeracuasLe Hatter Kinos, W. Zicllenbach, 
Manchester. 

21,391. ScaLes,G W. Glashier, Reading. 

21,392. Cuip for Atracuinc Neckties, &c., T. Hasell, 
Bristol. 

21,893. AtTracHMent for Raitway Tickers, T. H. 
Rochford, Dublin. 

21,894. Testinc and F.iusuinc of Draty-pires, W. 
Keith, Glasgow. 

21,395. THermostats, A. Shiels, Glaszow. 

21,396, UmBRELLax, H. 8S. Christie, London. 

21,397. Biscurr Box, C. H. Eades and E. Brookes, 
Sheffield. 

21,398. Cigarettes, &c., C. Trevor.—(A. H Waker, 
Natal. 

21,899. Gear-cases for Bicycies, W. 
London. 

a ~~ Coin-FREED Macuines, F. Jewell, 

1 
21, a ee for Rueumatism, &c., D. Kennedy, 


H. Edwards, 


21,402. —_ for Biturarp Tasies, W. Clark, 
London. 

21,403. Go_r Ciuss, A. Schacht, London. 

21,404. Game, F. 8. de Mattos. —(J/. C. Petersen and Co., 
United Srates.) 

21,405. Fasrics for Preumatic Tires, F, R Hudson, 
London. 

21,406. Pavs for Horsesnogs, J. Dade, London. 

21,407. PoLisHine ARTICLES, Parkes and Gnosill, Ltd., 
and J. Parkes, London. 

21,408. Wasnino Ores, A. J. Boult.—(T. E. Testard, 
France. 

21,409. Prorectinc Tires, W. P. Thompson. —(P. 
Reidel, Germany.) 

21 410. Looms for Weavine, J. H. Ross, R. Cunning- 
ham, and J. Mitchell, Manchester. 

21,411. Lueoace Carriers for VeLocirepes, F. W. 
Gunton, London. 

21,412. Uritisation of Broken Bricks, J. R. Wylde 
and D Williams, Liverpool. 

21,413. Toy, A. Ferguson, Manchester. 

21,414 Mecuanicat Fire-Bars for Furnaces, L. 
Biddle, London. 

21,415. ‘'REaTMENT of Barm or Yeast, H. de Bres, 
Manchester. 

21,416. WorkinG VaLves, H. Berry, London. 

21,417. ANHYDRO-ORTHOSULPHAMINE-BENZOIC 
A. R, Ling, Wimbledon. 

21,418. BorGLAR-pRoor SHutrer, A. Cross and H. 
Simon, London. 

21,419. Keverstnc Gear for Steam Enoines, H. C. 
Hissett, Plymouth. 

21,420. Primary Batteries, W. H. Longsdorf.—(@. 
Hewett, United States.) 

21,421. Ware. Tires for VeHicLes, M. Smith, Man- 
chester. 

21,422. Boots and Suogs, W. Kemp, London. 

21,423. UmBRELLAS and SunsHaDes, P. Opitz, London. 

21,424. Exrension Press, H. M. Mayhew, Surrey. 

21,425. Bankers’ CHeque, H. C. Vaudin, London. 

21,426. PRopeLLeR for MARINE PROPULSION, J. Imeson, 
London. 

21,427. TreatTING Ecos, J. Swan, London. 

21,428. Proveus, J. E. Ransome and F, W. Garrard, 


AcID, 


21,429. Rotary Turnip Cutters, H. Tyerman and A. 
Wordsworth, Londen. 

21,430. INCANDESCENT ELectric Lamps, C, J. P. Robert- 
son, London. 

21,431. Stream Borers and Furnaces, T. Taylor, 


London. 

21,432. Cups for Vetocirepes, BE. R. Wright, London. 

21,433. Kip Guoves, J. Kershaw, London 

21,4384. ELECTRICALLY-HEATED Ovens, F. W. Schindler, 
London. 

21,435. Contact Device for ELectric HEATING BopIEs, 
F. W. Schindler, London. 

SS Burners for MepicaL Purposes, E. Kohm, 

21,437. a or Spanners, E_ Bardtholdt, 
London. 

21,438. Feepinc Bins for Pouttry, W. T. and H. C. 
Burall, London. 

21,489. ANcHors, J. Buchanan and C. W. Buckle, 
London. 

21,440. Moorine Buoys, J. Buchanan and C. W. 
Buckle, London. 

"| 21,441. ATTACHING LaBets to Parcets, W. T. Burall, 


ndon, 

21,442. Toy, C. C. Hamblin, London. 

21,443. Canp.esticks, D. G. Lewis, London. 

21 aol WALKING-sTICK, G. Goude and F. J. Aveling, 
ndon. 

21,445. Tosacco Pirgs, C. Britcher, London. 

21,446. CLasp for Dresses, J M. Kaminski, London. 

21,447. Tre-curp, H. H. Dunlop, London. 

21,448, — for MAKING BuTrer, W. B. Walters, 


a 449. ‘Broniwa Ho ps, D. Williams, London. 
1,450. ADVERTISING, L. P. P. Guérin and 8. C. Zéreapha, 
haan 

21,451. MaNuracTuRE of Ag Cyanipes, J. Brock, 
A. a, Hetherington, F. Hurter, and J. Raschen, 





a INFLATING PNEUMATIC TiReEs, J. Danischevski, 
m. 
—, Pepat Brakes, T. Buchholz and H. Zeibig, 


mdon, 

—, Apparatus for ADVERTISING, G. Maynard, jun., 
mdon, 

21,455. VARNISHING, J. Perl, London. 

21,456. Guys, A. Swann, London 

21, "457. PROJECTILES, J. H. Shackleford and H. E. 

Brow wo, London. 
21,458. Srarrcase with Resiuient Treaps, J.C. Tvede, 


London. 
21,459. Gear Waee.s, W. G. Parry and W. H. House, 


ndon. 
21,460. Construction of Cycues, J. G. A. Kitchen, 
London. 


llth November, 1893. 


21,461. Bicycies, W. J. Roberts and J. Collins, 
ndon. 

21,462. Cuurn, P. R. J. Willis. -(&. A Ludlow, United 
states. 


21,463. WaTEeRiNG and Ro.iine Lanp, A. G Provine, 


ndon. 
— for Diseases in the Leo, J. T. Berghoff, 
ndaon, 

21,465 Frre-escape, P. R. J. Willis.—(J. Martin, United 
States.) 

21,466. InstrumENT for Descrisinc Curves, W. J. Cox, 
London. 

21,467. InrERNALLY Heatina Sap Irons, H. Wilson, 
Manchester. 

21,468. Door Srop for Fenpers, &c, J. W. Hall, 
Keighley. 

21,469. SupeLyine Disinrectants to CLosets, W. Smith, 
St. Helens. 

21,470. Improvep Reversina Gear, W. H. Lindsay, 
London. 

21,471. Wearine Surraces for FLoors, W. H. Lindsay, 
London. 

21,472. Water Waste Preventinc, W. Wheeler, 

irming . 

ay eee Boots and Suogs, A. H. Bancroft, 
Hali 

a — Srinnine Dousiine Frames, W. Tasker, 


21,475. Sashes and Doors, A. Rhodes and C. Gill, 
Keighley. 
A.G. Ad 


21,542. Tannina, 8. L. Evans, London. 

21,543. IMpROVEMENTs in ExpLosives, K. C. Edmunds, 
London. 

21,544. PrReventinc Raitway Co .uisions, F. Gorziglia 
and S. Chambon, London. 

21,545. IMPROVEMENTS in GLass Furnaces, W. B. Fitch, 
London. 

21,546. Manouzs, W. B. Fitch, London. 

21,547. Braces, J. Butler, London. 

21,548. Lapres’ Skirts and Dresses, &c., A. Smith, 
London. 

a Kitns for Burninc Cement, C. Brentano, 

ndon. 

21 550. PreveNTING Tire Sipe-siip, A. T. Newbold, J. 
Mason, and J. H. Brindle, Bury. 

21,551. Ectecrric Batreries, H T. Barnett, London. 

21,55’. = aaa ADJUSTABLE Seat or SToo., J. Clegg, 


21,553. , for — J. Whitehead, C. E. James, 
T. A. Wheatley, and A. B. Biggs, Lon don 

21,554 Srorrerine or CLosinG Bott es, 7. " Burbidge, 
London. 


13th November, 1893. 


21,555. Link with DetacaaBie Top, T. P. Gerty, 
Dublin. 
21,556. Seer for VentTiLatine Purposes, T. R. Weston, 
intree. 
21, ’ 2 aaeaaa Sirk Waste, G. V. Priestley, 
21,558. Apparatus for Workinc Merats, A. B. A. 
Sleigh, Bushey. 
21,559. ATracHinc Knobs to Doors, D. J. P. Haines, 
irmingham. 
21,560. BotrLes and Stoprers, M. J. Adams, York. 
21,561. New Sasa Fasrener, T. M. Houghton, 


mdon, 

21,562. Joint for Raits of Sasues, T. M. Houghton, 

London. 

21,563. New SasHes and Frames, T. M. Houghton, 
London. 

21,564. PNeumatic Tires for Cycizs, &c., A. Black, 
Dundee. 

21,565. Woven Fasrics, T. Hood and Holdsworth and 
Gibb, Ld., Manchester. 

21,566. WatcH Pocker for AppaREL, F. de Gruchy, 
Southampton. 

21, 567. PNEUMATIC Tires, S. Tweedale and J. Clegg, 





21,476. DEVELOPMENT of PHOTOGRAPHS, 
G 


21,477. a ED PROPELLER Bviapes, C. Spinks, 
6 

21,478. Maratsac Rouvers, B. A. Dobson and G. Paley, 
Manchester. 

21,479. Fiat Carpinc Enotnes, W. Lord and J. Stocks, 
Manchester. 

21,480. Looms for Weavine, J., R., and J. H. Hall, 
Manchester. 

21,481. Bearinos for Suarts, H. H. Leigh.—(Actiebola- 
get Separator Company, Sweden.) 

21,482. BuTTON-HOLE FLOWER FasTENER, W. H. Wilks, 
Birmingham. 

21,483. BILLIARD TaBLes, H. Broadbent, London. 

21,484. “‘Siiprers” for Tramways, KE. K. and A. E. 
Newton, Liverpool. 

21,485. Retrorts for DisTittinc SHALE, 
Glasgow. 

21,486. FasHion Pxiate and Pattern Carp, T. Nvar, 
Manchester. 

21,487. Drawina-BoaRps, W. H. and W. A. Sugden, 
Keighley. 

21,488. SpinpLes for Srrynino Fipres, I. Ickringill, 
Bradford. 

21,489. Cigaretre Houper, W. J. Kilpatrick, Leeds. 

21,490. S1anaL Lamps, W. D. Scott-Moncrieff, London. 

21,491. FasTeninG Srrincs for Trainine Hops, R. Y. 
Ardagh, Worcester. 

21,492. Lees for Bicyc.es, W. G. Williams, Gl t 


J. Gray, 


— A GoLF Scorinc AppuiancE, J. G. Smith, 

ow. 

21,569. Courtine the Enps of Wires, A. Hamilton, 
ow. 

21,570. CHatrs for ANGLE and Bripce Ralits, J. 


m, Ww. 

21, Yd PREVENTING Scaces in Borers, G. P. Gardner, 
Glas, 

21,572. Temasee Box for Smoke-room, H. Bennett, 
Co. Durham. 

21,573. Work 
Birmingham. 

21,574. Pneumatic Tires, F. Lee, london. 

21,575. TURNING and Screwinc Brass, A. Gozzard, 
Sheffield. 

21,576. Srups or Cocos for Horsesnors, G. Green, 

mndon. 

21,577. BaLi-BeaRines for Cycies, W. E. Hart, sen., 
Wolverhampton. 

21,578. Ort Cans, W. E. Monro, London. 

21,579. Grinpine MiLLs, T. C. Sargeant, Northamp- 


and Cash Drawers, M. Lawton, 


21,580. SigNaLtinc Apparatus, T. and E. Davis, 
Live 3 

21,581. AERIAL Macuines, H. 8. Booth, Manchester. 

21,582. TREATMENT of Ores, D. M. and A. McKechnie, 
ede 

21,583. Sec ;URING Tart-BoarDs of Carts, W. White, 





shire. 

21,493. “Driv inc Gear for Bicycies, 8. McCormack, 
Dublin. 

21,494. Connection Firrinos of Tires, W. Purser, Bir- 
mingham. 

21,495. Toy Pozzte, T. A. Garrett and W. Lucas, 
London 

21,496. Workinc Rartway Pornts, I. A. Timmis, 

mn. 

21,497. Bicycres, H. Montgomerie, Newcastle-on- 
'yne. 

21,498. Lamps for VeLocirepes, C. and W. Arnold, 
Birmingham. 

21,499. WaTeR-TIGHT Doors, A. R. Brown, London. 

21,500. BorrLe with Tap Stopper, J. A. and T. H. 
Firth, Halifax. 

21,501. PREPARING CoTTon, &c., W. Thomson, Man- 
chester. 

21,502. Buttons, E. T. Hughes.—(W. L. King and 
W. G. Gibson, United States.) 

21,503. Roor and Fioor Tices, W. H. Duncan, Coal- 
brookdale. 

21,504. Bouts, A. Cashin, Birmingham. 

21,505. Supsectinc TexTILE Fasuics to HEATED AIR, 
O. Imray.—(M. Oliver and Co , Belgium.) 

21,506. Lamp Brackets for Cycues, F. H. Harrison, 
Birmingham. 

21,507. Lever for Orenine Buck.es, J. H. McAuley, 
Dublin. 

21,508. Ki_ns, W. Stevenson, Glasgow. 

21, "509. BELT FasTENER, J. Walker, Glasgow. 

21,510. PROPELLERS, R. J. Voqubart. +P. PF. Schmidt, 
France. ) 

21,511 Brakes for VeLocirepes, G. Chedepeau and 
A. Aubert, London. 

21,512. Kraser, F. H. Batters, Liverpool. 

21,513. DentaL Cuairs, W. P. Thompson.—(G. W. 
Archer, United States.) 

21,514. MgasurinGc Woven Fasrics, H. Livesey, Ld., 
and J. P. Whitehead, Manchester. 

21,515. Cuucks for Latues, T. Dodd and G. Oulton, 

verpool. 

21,516. PNeumaTic or AIR Tires, H. H. Timberlake, 
Liverpool. 

21,517. Korary Hee. Trimmers, K. Johnson, London 

21 518. WEARING APPAREL, J. R. Mally, Lonuon 

21,519. Arr Suips, H. D. Hurlbut, London. 

21,520. Liquur Taps, KE. G. Stidder, London. 

21,521. CLeaners for Topacco Pires, E. J. Rogerson, 


ndon. 

21,522. Brakes for WHeEEs of Cycies, J. V. Pugh, 
Londun. 

21,523. Tricycies, W. J. Lloyd and W. Priest, London. 

21,524. Spinsinc Barr for Fisnine, A. G. Jardine, 
London. 

21,525. KoLtinc Rute, H. Morgan, jun , London. 

21,526. Botries, Guassgs, and the like, A. G. Porteous, 
Glasgow. 

21,527. Brakes for WHELs of Cycugs, &c., G. C. Topp, 


on. 
21,528. PReventinc Cut Flowers Ccosino, G. Harster, 
London. 
21,529. Exectrotytic Cevis, L. and R. M. Mond, 
ive . 
21,530. praes Merats with Tin, &c, H. F. Taylor, 
ni 


21,531. Canrntnce Cases, O. Horton and H. Horton, 
G 


21,532. Movtzens Macuings, W. L. Duncan, Glasgow. 
21,533. CycLe Gear, New Howe Machine Co., Ld ,and 
‘- Macdonald, Glasgow. 
21,534. CycLE Brake, New Howe Machine Co., Ld., and 
A. Macdouald, Glasgow. 
21,535, CycLe MupauaRDs, New Howe Machine Co., 
Ld., and A. Macdonald, To 
21, 536. SCREW PROPELLER, V . KF. Lassus, London. 
21, "537. COIN-FREED APPARATUS, C.M. Walker, London. 
21,588. Raisixo, &c., HANDLEs of Cycies, W. Lamb, 
on. 
21,539. Jomninc Rais, F. O. Prince.—(L. R. Gillanders, 
ae Zealand.) 
1,540. Picture Books, F. A. Berger and ©. F. T. 
mo London. 
21 —— Tires of Wuee.s, E. I. H. Cutler, 
mdon. 





21,584 Drinkin Fountains for Birps, T. Hemming, 
London. 
21,585. Curp-Hook for ApJusTING Currsa, G Partridge, 
mdon. 
21,586. Srorine Gc. V¥. 
Priestley, Leeds. 

21,587. Door Cxiosine Sprinas, &c., G. F. Newman, 
Birmingham. 

21,588. Pipe CLEANER, P. Browne, Bootle. 

21,589. Funerat CarriaGe Car, G. ani J. Tovey, 
Newport. 

21,590. CycLe Brake, J. Puch, Germany. 

21,591. Cycte Lamps, F. Powell and F. Hanmer, 
Birmingham. 

21,592. OBTarninG ELEcTRICAL CuRRENTs, H. Reid, 


and Dryinc MAcHINERY, 


Glasgow. 
21,593. Batt CiEeaners, C. Moxon and J. A. F. Brand, 
G 


21,594. Tomronany BituiaRD TaBLe, W. F. Telfer, 
Newcastle-on- -Tyne. 

21,595. Horse Cotiars, B. D. Bailey, Gloucester. 

21,596. Batt Castors, J. Shilvock, Birmingham. 

21,597. Exve.ore and Recetrr Fors, W. Potter, jun., 
London. 

21, ws came for Raitway Trarric, C. Bok, 


21,599. aah Cuampers for WHeEts, R. J. Adcock, 
Dublin. 
21,600. Drippinc Economiser, J. W. Law, Accrington. 


21, joo. P Puncture Proor Tires, W. T. Robbins, 
Lo 

21,602. Drivine Cuatins, T. Dawber and J. Duerden, 
ondon. 


21, ‘yo ee for Cycues, T. Dawber and J. Duerden, - 


21,604. ‘ener Traps, W. O. Sheppard, London. 
21,605. Fixtinc MECHANISM in CERTAIN PosiTIoNs, M. 
ells, Wallington. 
21,606. CoupLinc RaiLway VEHICLEs, C. C. Carpenter 
mdon. 
21,607. Fotpine Cuarr, T. Griffin, London. 
21,608. Moror-cart, J. B. Boyle, London. 
21,609. EvecrricaL Propuction of Lieut, A. R. 
Upward, London. 
21,610. Matcues, J. T. Trench, London. 
21 61t. Bicycves, G. Cousins, London. 
21,612. Cuucks for Macnine Toots, W. Payton, 
Richmond, Surrey. 
21,613. Recorpers, I 
London. 
21,614. Type-castinc Macuinery, B. R. Banks, 
Croydon. 
21,615. VeNneTIAN Butnos, G. E. J. Moody, London. 
21,616. BitLIakD TABLE, 0. Littmann, L London. 
2,617. AssorTING WatcH Sprincs, A. Woessner and 
A. Koch, London. 
2161S. Mup-Guarps, J. Nabb, A. T. Newbold, J. 
Mason, und J. H. Brindle, Manchester. 
21,619. Evecrro Deposit of Zinc J. Nixon, London. 
21,620. LNFLATING PNeUMAric 'PiREs, W. D.Wansbrough, 
London. 
21,621. Suogs, A. E Morton, London. 
21,622. Spxincs for CaxriaGEs, éc., E. M. Desprez 
London. 
21,628. INsTRUCTION in ARITHMETIC, Z 
London. 
21,624. ELECTRICAL 
Lachlan, London. 
21,625. ToorHep Driving Gear, C. D. Abel.—(Th 
Motorwagen Gesellschatt, Germany.) 
21 626. CaNiIsTERs, 8. Smith, Londun. 
21,627. TREATMENT of Horses, ac, I. 8. and J. T 
McDougall, London. 
21,628. TeLecrapuy, P. B. Delany, London. 
21,629. Susp-MaRINnE, &c, Tevecrapasy, P. B. Delany, 
London. 
21,630. TeELEGRAPHY, P. B. Delany, London. 
21, "681. ELECTROLYSIS, W. H. Caldwell, London. 
21, 632, VELOCIPEDE Wuexts, L. Serwotka and M. Kohl, 
London. 
21,633. Extraction of Gutra-PpercHa from TREES, 
A. Arnaud and A. Houseal, London. 
21,634. Biinps for ANIMALS, Re Loeser, London. 
21, (685. Costa Devices for Foop, J. Leembruggen, 
mdon. ; 


S. Remson and E. A. Schoettel, 


Dufresne, 


Srorace Batrerizs, E. A. Mc- 
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a. Casincs for Mitkx, &c., Cans, T. Gilbeart, 


on. 

21,637. Avromatic Execrric Sienat, H. O. Fisher and 
W. W. Phillips, London. 

21,638. Avromatic ScaLeE WeicHinc Macuines, C. R. 

, London. 
21,639. Ratway Sienatitina Apparatus, C. Gray, C. 
, J. Ferris, and J. J. Bamford, London. 

21,640. Composrrion for Propucinc Vapour, H. 
Spencer, London. 

21,641. Vaporiser, H. Spencer, London. 

21,042 Rivets and River-serrinc Macuinges, B. L. 

D’Aubigne, London. 

21,648. Guity Cartcu Prrs, The Patent Victoria Stone 
Company, and J. Phillips, London. 

21,644. Preumatic Trres for Bicycies, F. C. Arm- 
stron 

21,645. y araemr for CIGARETTE Makino, J. Lawrance, 
Leeds. 


14th November, 1893. 
21,646. De.ivertnc Gas from Meter, J. G. Glover, 
London. 
21,647. Deracnaste Foor Brake, &c., F. R. Sams, 
on. 
21,648. ieee Hanornc Umsre.zas, G. J. Curgenven, 


21,649. ——— Harr Brus, C. M. Wilson, Tyrone. 

21, "650. CYCLE Pepats, J. Parker, T. Sanders, and 8. 
‘Armstrong, Birming] 

21,651. Tarust BeaRinos, J. F. Flannery and 8. H. 

‘erry, London. 

21,652. * Comp-arp,” J. Blackah, London. 

21, 658. VeLoctrepe Tings, W. A. Duncan, pee. 

21,654. ManuoLe Covers, R. Brown and W. R. > 


ion. 
21,655. Vatves for Contro. of Water, B. Rhodes, 
ndon. 
21,656. Macuinery for Pressixc Corus, J. Botterill, 
21,657. Extension, &c., Draveut Trx, E. Cooper, Bir- 
21,658. Dryinc Macutnes, J. W. Collins and A. Kaye, 
Bradford. 
21,659. RarLway PassENGER VEHICLES, R. Wright, 
Bradford. 


21, = TExtTILE Fasrics, B. Barraclough, Bradford. 

21,66 ae ANKLETs, and Garters, J. Pickup, 
Sa wore 

21,662. Taxvae Finisoinc Macutings, J. Walker, 
Manchester. 

21,663. Spissinc and Wixpinc Frames, J. D. Whyte, 

hester. 

21,664. Beaters for Ecos, H. Benson, Manchester. 

21, "665, STRENGTHENING Meta CYLINDERS, The Man- 
chester Oxygen Company and W. M. Jackson, 
Manchester. 

666. TENTERING } Hiecnem, H. Wylie and R. P. 

Torrance, G 

667. SPREADING Rusece on Fasrics, R. D. Kay and 

tr. Rowley, Manchester. 

21,668. Raisrnc SuNKEN Vessets, W. E. Syer, Man- 
chester. 


21 
21 


21, ow Carts, Wacons, and other Heavy VEHICLEs, J. 
Whirledge, Birmingham. 
— River and Bour Macuixe, J. and W. Smart, 


y- 
21,671. Razor Strops, T. Birnbaum, I ondon. 
21, —s ‘ered and Lire-savinc Bett, L. Mason, 


21,673. Repucinc Vatves, T. Hall and W. Patterson, 
Newcastle-on- -Tyne. 

21,674. Propetter Suarts, D. B. Morison, J. F. 
Kitching, and C. E. Smith, Hartlepool. 

21,675. Carriers for PHOTOGRAPHIC Puates, J. M. 
Dobson , Glasgow. 

21, £878. Ghoov ING Cutters, C. Mudge and R. R, Eadon 

effie 
21,677. -IMpRoveD Ro._er Skates, A. E. Parsons, 


ester. 
21,678. Tor, H. Lonsdale, Leeds. 
21,679. Exastic Tires for Venictes, G. Hookham, 


Birmingham. 
21,680. Seat Pitiar for Cycugs, G. N. and R. Howes, 
Cambri 
21,681. VacInat Hanp Dov cHe, W. Martin, Worcester. 
21,682. ees A. W. Sanderson and G. H. Boughton, 
21,682. Sears, and Cuarrs, 8. H. Valle and A. A. Day, 
21,684. 4 Pywevmatic Exastic Tires, J. 8. 
21,685. STEAM ol J. G. Williams and W. Woollason, 
Lincoln. 
21,6386. —— Device, W. Fairweather.—(J. Kost, 
21,687. 8 Steam Botts, W. Donald and J. Donald, jun., 
21,688. IMPRovEMEsTe, in Winpow Sasues, T. Geggie, 
21,689. —_—_ Hanpies and Rees, W. Foster, 
Ashbourne. 
21,690. Improvep Screw Propecrers, A. Birkbeck, 
mdaon. 
21,691. Rippve or Sieve for Dust-pans, J. K. Scholes, 
Stamford. 


21,692. Hotpinc Tubes, T. Bayliss, J. Slaughter, and 
omas, Covent: 
21, 693. CHalN HaReows and the like, J. Burns, 
Birming ham. 
21.694. Eeaneocnene, W. Ward and Sons, and W. Ward, 


21.695. ARTIFICIAL Bart for ANGLERS, W. H. Foster, 
Ashbourne. 

21,696. Rai-way CarriacE Bearinos, A. Richardson, 
Mansfield. 

21,697. Sewinc Macurnegs, G. H. Colley and the Weeks 
Colley Manufacturing Co., London. 

oe CYLINDER HANDELIER, G. Mathison, Bir- 

en 

21,699. OPERATING Hypravic Pressks, C. and A. 
Musker, Liverpool. 

21,700. Cupota Ixsector, G. Rufus, Bolton. 

21,701. Hanp Buiorrine Pap, R. G. Lacey, London. 

21,702. Device for Sroorinc Barres, G. Fowler, 


irmingham. 
21, ‘ae | —— Ciotues, T. Bagguley and 8. Coup- 


21,704. Om Gam, D. Done and F. Lucas, London. 

21,705. Tram-cars, R. Morris, Manchester. 

21,706. DRaINaGE FILTERING Tanks, T. Cosham, 
London. 

21,707. Ozonsz, E. Andreoli, London. 

21,708. Batt Mit for PULVERISING Mareriats, M. J. 
Davidsen, London. 

21,709. Structures for Storine Grain, D. R. Bowker, 


mdon. 
2) “tow thmagueeg Fencrno, 8. Bayliss and H T. Howell, 


naon. 
21711. Sramp Mitzs, C. Carter and A H. Bell, 
mdon. 
21,712. Kyrtrinc Macuines, E. J. Franck, London. 
21,713. UMBRELLA AtTacuMeNt, R. J. Spreadbury, 
Bournemouth. 
m1,7 14. Evectric ExcHance Systems, 8. D. Williams, 


Ne , Mon. 

21,715. Rotter Bearine, G. W. Henly, Harlesden. 

21,716. Propuctye Exectric Licst, I Clegg, London. 

21,717. Borer Tuse Protectors, A. J. Boult.—(C. W. 
Whitney, United States.) 

21,718. Merrattic Packine for Pistonx-rops, R. J. 
Paris, Liverpool. 

2 19. Rupper Susstirvure, A. J. Holt and J. Wright, 


anchester. 
— Howpers for SHow-carps, O. F. H. Pearce, 


on. 

21,721. VELOCIPEDES, M. Ryan, Live 1. 

21,722. Suspenpers for Trousers, J. H. Teale and 

21,738. Rout Grass, W. P. Th pson.—(P. ¥. 
7 LLING Gass, om r 
Pdltier, United States. , “A 

= Boormakers’ Knives, T. Nottingham and E. 

on. 





21,725. Frxine the Suip’s Position upon a Cxart, J. 
Rodgers, Liverpool 

21,726. Breakine-1n Horses, A. J. Boult.—(J. Stephan 
and A. Kretzschmar, Germany. 

21,727. Proroorapuic Cameras, ©. Imray.—(The Magic 
Jatroduction Company, United States.) 

—_, Saw Bencues, A. Bridgman and D. House, 

mdon, 

21,729. APPaRATus used in Makino Extracts, B. J. B. 
Mills.—({P. Monnet, France.) 

21,730. Mecuanicat Toy, J. W. Bateman, London. 

21,731. Wrapprina MarTeriat for Borrtves, E. F. H. W. 
Heuer and B. H. H. Wulff, London. 

21,732. Carp Waste Transmitters, R. B. Robinson 
and E. P. Conley, London. 

21,733. Picture Wires, M. Bliss, Dover. 

21,734. Dynamo-eLectric Macuines, D. H. Wilson, 


London. 
21,735. mes Buoys, J. Bigler, London. 
21736. Packrine-cases, J. C. Chaddock and 8. J. 
mdon. 
21,737. Courtine and Uncovp.iine Raitway VEHICLES, 
Hawkins, London. 
21,738. WaTeR-posts, &c., P. Bright, London. 
21,739. HovsrHoLp KetTLes, M. Wilson, London. 
~~ Fasteninc Boots and SuHogs, E. C. Chard, 


ndon. 
£1,741. CycLes and other Venicies, J. M. Stuart, 
London. 
21 ok FoG-SIGNALLING on Raitways, E. A. Bowden, 
on. 
21,743. Wrappinc Macuines, H. E. Newton —(R. Hoe, 
United States. 
— NoINEs, P. J. Wilson and W. E. Wright, 
aay toy Heatinc Rattway Carriacrs, E. H. Gold, 
21 ane Tack-DRIVING MacniNnes, é&c., C. W. King, 
ndon. 
21,747. 1a for Makino Screws, 0. P. Briggs, 


21,748. Wasomenen, 3. Mason, London. 
21,749. PortaBLe CooKING Apparatus, M. Drake, 
g Howcly 


21,750. Feep Tarashinc Macuines, C. A, Jansen.— 
(Gruhl and Co., Saxony 
a for Scais, W. C. Fanner and H. Elfick, 
21,752. BENDING nm, R. E. B. Crompton and H. J. 
Do , London. 
21,758. ‘Azo Dyss, J. Y. Johnson. —{ The Badische Anilin 
and Soda Fabrik, Germany.) 
21,754. Tor MicroscorE, F. W. Gardam, London. 
21,755. ImprRoveD Macwine Dies, wrk Vuillier, 
London. 
21,756. Fastenines for Trousers, &c., 0. V. Oostrum, 
London. 
21,757. Cooxine Urensiis, G. H. Nicholls and M. M. 
Levy, London. 
21,758. Machines for Curtrye Ciotu, H. Nack, 
London. 
21,759. Crush Hats, A. J. Boult.—(R. Langhammer, 
Germany ) 
21,760. Depostrion of Metais, 8. 0. Cowper-Coles 
and Sir B. W. Walker, Bart., London. 
21,761. CoUNTERBALANCE for ENGINES, T. C. Moffat, 
London. 
15th Noven-ber, 1893. 
21,762. Naprpinc Macuings, E. Schweinflieisch’ 
on. 
— Buiocks for Movipinc Macutnes, G. H. Kirk, 
o' i 
21,764. Axte and Rotter Bearino, J. Anthoney, sen., 
Dublin. 
21,765. VENTILATING Gas Burners, W. Welch, Ports- 
mouth. 
— Reoutators for Gas Taps, J. J. Allen, Brad- 
21,767. Truemnc-uP VALVE Seats, Major Hollingworth, 
Bradford. 
= Makinc CorrvucatTep Latus, D. Clarke, Bir- 
21,30. 8 Sve Props for Wacons, &c., E. Knopf, Man- 
Cc 
21,770. enn, J. Abrahams, Birmingham. 
21,771. Tings, J. V. Clarke, Manchester. 
21,772. Compinep Ruc and Uuster, M. L. Brayshay, 
21,773. Tire, J. Griffiths, Wrexham. 
21,774. Loos, T. J. Crossley, Manches 
21,775. OBTAINING ComPREssION in oo O. Britnler, 
21,776. CLoTHes’ Horses, H. E. Wollmer and W. C. 
Haigh, Manchester. 
21,777. Unrrine Cur Epozs of Ciortn, C. A. O. Kluge, 
Manchester. 


21,778. Tune Expanpers, P. Browne, Liverpool. 
21,779. Pex Nuss and Nip Howpers, A. D Rockliffe, 


y. 
21,780. CycLe Pepat, G. P. Main, T oughbo: h. 
21,781. Fatse Currs and Co.iars, M. Wilson, don. 
21,782. TRansMitTinc Sicnats, J. and J. E. Wimshurst, 
London. 
21,783. Equitisrium Exsoine Siipe Vatves, T. West, 
x. 
21,784. Pacxinc for Gas Jomnts, W. H. Eastwood, 
e le 
a or Quittep Neck Murrier, A. Savage, 
21,786. —_ Pyevumatic Tires, F. 8. Cocks, Peter- 
borough. 
21,787. Cotp Dryixc Apparatus, T. Christy.—(A. F. 
Tol 


ner, Germany 
21,788. on song Lockxinc Device, 8. J. Wiseman, 





ua 

21,789. Loom a W. Haggas, Sons, and Co., 
and J. Moore, Keighley. 

— Sroppinc HANDLE Rixos, R. R. Harrison, Bir- 


2,791. CoLLaPsIBLE MILLINERY Boxes, R. W. Vining, 
verpoo 
21,792. gaa for Wasps and Fuiies, J. M. Arnot, 
G 


21,793. Penvmame Tires, 8. Tweedale and J. Clegg, 
Manchester. 

21,794. Lixixc Baskets, T. Powrie and J. 8. Eadie, 
G 


21,795. Maneme Wixpow Sasnes, W. Young, Glasgow. 

21,796. ‘‘CentRE” VaLves, W. Sisson and R. Holt, 
Manchester. 

21,797. Hosts, J. Duxbury and R. Owen, Manchester. 

21,798. Fur Forminc Macuines, G. Atherton, Man- 
chester. 

oy ™ ogee Sasnes, G. Gray and C. Batstone, 


21,800. Sarety Bicycie Mup-cvarp, F. E. Jones, Bir- 
mii . 

21,801. Wrxpow Dravout Excuvper, J. W. and W. T. 
Horsfall, Burnley. 

21, a for Decoratinc Gvass, J. Banyard, 

ondon. 

21,803. TrimmiNne of Licuters, W. L. Philip, Melks- 

ham, Wilts. 


21,804. Gas Burner, A. Rose Birmingham. 
21, "305. “ SPEEDWELL Gear” for luicycies, E Menzics, 
‘ole. 


21,806. Cunpar's Cots and Crapes, W. McAusian, 

21, 207."Arranatvs for Savinc Live at Sea, R. Deano, 

21,808, Excentric Straps and VaLve Gearino, H. 
Gray, Newcastle-on-Tyne. 

21,809. — the Cuimvyeys of Lamps, J. Gutmann, 


y yy ‘Vesourrsens, W. B. Thompson, Prestwich. 
aaa Frames, L. Hargreaves and T. Gordon, 


21,812. “Rhacmeces, Means of Apvertisine, A. R. 


pward, London. 
21, ach oe! Bortz Stoppers, T. M. Lowcock, 
21,814. Fastener for Packixe Cases, J. H. Brinck, 


London. 





21 815. Treapine Motion for Looms, J. A. Dickinson, 
London. 
21,816. Steam Trap or Repucino Vatve, D. Greer, 


21,817. Mayonnaise Mixers, J. de W. Harvey, 
London. 

21,818. Foor Warmer, G. Wilmotte and W. Grah, 
London, 

21,819. Pressure Cyiinpers, G. C. Downes.--(Z. 
Mot:, —_—., 

21,820. Destrorina Oxsyoxrous Gases, T. W. Baker, 

mn 

21 821. Covertna for Pyeumatic Tires, G. Grant, 
London. 

21,822. Manuracturinc Metaulic TvuBes, C. L. Stiff, 
London. 

21,823. Stee, SHetis, G. Kynoch and Co., Ld., and D. 
Clerk, London. 

21,824. RecisTerixc Times and Dates, J. Westaway, 


ndon. 

21,825. Kerrinc Biocks of Peat Turr, J. P. Maquay, 
ndaon. 

—— Trees for Wueets, E. Roberts and C. Roberts, 


mdon. 

21,827. Trres, H. W. Verdon, London. 

21 rot INFLATING Pneumatic Tires, H. Parsons, 
mdon. 

21,829. Matcues, J. T. Trench, London. 

21,830. Grinpinc Macuinery, L. J. and C, Seager and 

J. F. Davis, London. 
21,831. Treatinc Siume, Taitixos, &c., G. Robson, 


ndon. 

21,832. Waeets for VeLocipepes, &c., L. Braham, 
mdon. 

21,833. Fink ExtineuisHine Apparatus, R. Haddan. 
L. Bovgnet and J. Piedboeuys, Belgium.) 

21,834. Gratinc or Raspinc Potatoes, O. Bauer, 


ndon. 

21,835. Cusnion Trre for VeLociprpes, J. L. Morisons, 
ndon. 

21 836. SincLe-Line and other Rartways, H. J. Caillet, 
mdon. 

21, _ ed for Groominc Horses, W. Shorten, 


2198. There Ciota, T. P. Coubré and R. Aitken, 

nd 

21,839. fies Boxes, A. Zimmermann, London. 

21,840. Cork Extractors, J. F. 0’ Brien, London. 

21,841. ArticLe for Ceminc Decoration, M. Smith, 
a2, Fo 

21,842. Turgens and VeceTaB_e Disnes, J. Whiteley, 


Lon 
21,843. emenune Yarns, W. P. Thompson.—(T. Sal:- 
mann, Austria.) 
— Macuine for Driutinc Hoes, 8. Whiteley, 
21,845. Has, J. B. Harrison, Manchester. 
21, "346, Suoes, W. Ashby, W. P. Ashby, and F. 8. 


‘Ashby, London. 
21.847. aes P . Belvallette and N. E. O. Huret, 


London 
21,848. ‘Coven for Preumatic Tires, C. Koempgen, 


21,849. Boar, W. R. Dodd, London. 
21, "350. VoLTAMETER, H. rt Naber, London. 
21,851. SewiNc of LEATHER AgticLes, T. Cowburn, 


on. 

21,852. Water Gavce Guasses, F. Courtois —-(F. 
Schnitzlein, Luxemburg.) 

21,8538. Propuction of Pyrocatecnine, J. H. Baum, 
London. 

21,854. Rugostats, C. A. Hussey, London. 

21,855.. MANUFACTURING ARTICLES of CHocoLaTE, E. 
Edwards.—(W. F. Wucherer, Germany.) 

21,856. WHee.s for VeLocirrepgs, L. Braham, London. 

21,857. Rack for Hotprxc Parers, A. H. Williams, 
London. 

ee sennenes for Coo.ine MiLk, G. E. O. Lange, 


21,859. Cusnion for Mepicatine Arr, J. J. Hartnett, 
London. 

21,860. Recorpine Riatway S81GNa.s, A. J. Collin and 
A. W. Brewtnall, London. 

21,861. Recorpinc Sienats, A. J. Collin and A. W. 
Brewtnall, London. 

21,862. VeLocirepe Foor Cups, H. L. P. Boot, 
London. 

21,863. Pyeumatic Tires for Cycies, T. Williams, 


16th November, 1898. 


21,864. Worxinc ButkHeap Doors, R. C. Sayer, 
Bristol. 


21,865. Brakes, G. H.S. 0. Moller, Bradford. 

21,866. Boot Protector, H. Andrews, Birmingham. 

21,867. Drain Traps, E. A. Green, Sheffield. 

21,868. Type-writinc Macuines, T. D. Roper, London. 

21,869. Dress Bows, D. Evans, London. 

21,870. Taps, A. Stanford, London. 

21, "871. Lamps for VELOCIPEDES, M. Lintine and J. 
Perceval, Birmingham. 

21,872. Hixorsa Supine SasuH Winpows, F. Maclean 
and R. Kay, Edinburgh. 

21,873. Werontina of ROLLERs, R. Roscoe, Man- 
chester. 

21,874. ComBineD Water-Bripce, &c., C. H. Smith, 


urn, 
21,875. AncHors, H. Hutchinson, Newcastle upon- 


'yne, 
21,876. Kin, G. Dean, Exmouth. 
21, abe Fasteners for Laces of Boots, W. B. Palmer, 
risto! 
21,878. SEWAGE OvtraLt Grip, T. Holloway, Chip- 
penham. 
21,879. ADVERTISING, A. Boag, Newcastle-on-Tyne. 
21,880. Propucinc ENLARGED Copigs of PHotoGRaras, 
E. Clifton, London. 
21,881. Stipinc Hovper for Grinpine Sxares, 8. M. 
Pat: rick, Scarborough. 
21,882. REMOVING Sor from Ftre-crates, 0. T. 
Wheatley and T. Buchan -Sydserff, jun., New 
al 
21,883. Preumatic Tires for Cycies, &c., A. Black, 
Dundee. 
21,884. Gun Nippxes, T. A. Aston, Birmingham. 
21,885. Hypro-pneumatic Motor, R. J. Wallwork, 
anchester. 
21,886. Apparatus for. Dryinc CLotrn, G. Chumley, 
London. 
21,887. Inpoor FoorbaLt Game, G. Warsop, jun , and 
W. Lehmann, Nottingham. 








SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazett’. 
503,998. SickLE Guixpen, ¢. C. B. Stuart, Piqua, Ohio. 
tiled March 20th, 189: 
Claim.—(1) Ina a portale, velco grinder, a supporting 


——————......, 
—— 


ported and longitudinally adjustable and 
with guide blocks independently adjustable then 








holding the sickle bar, fur manual adjustment, sub. 
stantially as set forth. 


504,092, Automatic Pressure Reoviator ror 
REFRIGERATING Macuines, P. 1. Schmaltz, Ham. 
burg, <a —Filed December 12th, 1891 
Claim.—(1) The combination of a low- “Pressure coil 
a supply channel therefor, a regulating cock in sai 
supp A channel for regulating the flow of fluid thereto 
—_ the high-p coil, a » & diaphragm 
in said chamber capeeed on one side to the fluid 
pressure of said low-pressure coil, a spindle connected 
with said . oo and provid ed with a cup, a 
screw-thread sleeve disposed opposite said dia. 
phragm, a screw plug in said sleeve, a spring, an 
oo stop pin extending throu; ugh said plug, and 
a lever connecting said spindle with said regulating 





(504,092} 


Compresser 











cock. m8 The combination of a low-pressure coil, a 
dia Pp pes connecting said coil with 
sai po ama cham per, a diaph m in said cham- 
ber, a oe plug arranged in the supply channel 
for the low- neapow sp coil, and a stop-cock surrounding 
said regulating cock in said supply channel, (3) The 
combination of two low-pressure coils or chambers, 
supply channels — regulating cocks in said 
supply ch , & diapbragm 
in said chamber, eines ‘connecting said coils with said 
diaphragm chamber on one side of said diaphragm, a 
spindle attached to said diaphragm, levers connec ting 
said diaphragm with said regulatin cocks, a spring 
acting on said spindle, a thread guide-sleeve, a 
screw plug in said threaded guide-sleeve for adjusting 
the tension of said spring, a stop device attached to 
said screw plug, and a protecting cap on said sleeve. 


504,118, Furnace, W. Swindell, Allegheny, Pa.—Filed 
March 81st, 1893. 

Claim.—In a regenerative furnace the combination 
of a heating or melting chamber, a series of indepen- 
dent gas regenerating chambers on each side of the 
heating or melting c mber, a a like series of indepen- 
dent air r on each side of the 
heating or melting - Be my the regenerating cham- 
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bers having ——- —_* connections with the melting 
chamber, a pair of Se flues and a pair of air flues on 
each side « of the melting chamber, a portion of the gas 
s on each side of the meltin; 








base for the grind: 
tially of a plate adapted to extend over and rest upon 
the top of a wheel or similar supporting object, i 
vided at one side with a vertical socket and hooked 
extensions at both sides of the same extending down- 
ward at and beyond one edge of the wheel rim, and 
open-ended sockets extending across the plate in line 
with such hooked extensions and adapted to receive a 
echoed lo hook bolts through said sockets to 
ie opposite edge of said wheel rim, as set 

forth. @ In a sickle grinder, a metal base piece 

to rest upon and be clamped to opposite 

of the wheel rim of a mowing machine, and provided 
with a fixed vertical socket extending downward at 
aah oe al eae ae ge ip me ———. eae vertically 
ustable standard, held in said socke carryin 

e grinding wheel and its driving mechanism, am | 
wie a longitudinally —— sickle su ing bar 
secured w the base piece bee af co-opera- 
tive relations with the grinding wheel, substantially 


as set forth. (6) In a sickle er of the character 
a base su , grind- 
justment 

bar horizontally sup- 


described, in ee ay wi 
apparatus 
a and a sickle suppo 





hamber being — with one of the gas flues an 
the remainder wit! h the other gas flue, and the air 
s having a like alternating con- 
nection with the > flues, substantially as set forth. 











Epps's Cocoa.—GRATEFUL AND Comrortinc.—‘“ B, 
a thorough knowledge of the natural laws whic’ 

vern the operations of d tion and nutrition, and 
c a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. Ite is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape man 
a fatal shatt by keeping ourselves well fortified wit 
pure blood and a properly nourished frame.”—Civil 
Service Gazette—Made simply with boiling water or 
milk. Sold only in —, by Grocers, labelled— 
‘James Erps anp Co, Ltd., Homeopathic Chemists, 
Tondon.”—Also makers of Epps ’s Cocoaine or Cocoa 
Nib-Extract: A thin Sone of full flavour, now 
with many beneficially taking the place of tea.—ADVT- 





ae, 


F 


By 
“3 





Ett Saree 


a 
pt 
al 











re seine be besa 


aa 3s 


rae 


tee 


=D 


e 


Seats 





eS eS eS ee elle, 




















pit LSet RARE I 


eT Cai ice 


~ 
ara 


BIB oP a2 





Dec. 1, 1898. THE ENGINEER. 


501 














| they have to be cut out with steel drifts, and special 
, te Arifts are carried for clearing the end of the locomotive 

Iv has long been known that the Admiralty, or more | type tubes while under steam. The ferrule from which 
properly perhaps, the heads of the engineer department | our drawing is made has been cleared with a species of 
of Her Majesty’s Navy, have been carrying out many | cross-cut chisel, and the remains of clinker and partially 
experiments with the ordinary or Scotch type of marine | fused and burned iron are still plainly to be seen. The 
poiler—that type, in short, which has given excessive | practical effect of all this is, that it is really impossible to 
trouble by its intolerance of forced draught. To judge by Tuna full power forced draught trial which shall last much 
the reports of the steam trials of men-of-war which are | more than three hours. Ship after ship accomplishes that 
published from time to time, these difficulties have been | much, but she could not possibly run at the same speed 
overcome, and the Admiralty ferrule has been a success. | for another hour. - Indeed, instances are not wanting 
If, however, these reports are read with care, it will be | wherein the engineers were glad to keep the engines going 
seen that they really convey very little. We do not for | with sufficient power to get the ship back to ha:bour at a 


ADMIRALTY FERRULES. 





a moment wish to imply that they are false and intended 
to deceive, but none the less is it certain that the recorded 
facts do not cover the whole ground. The particulars 
given are incomplete, and such as they are, they are unsatis- 
factory. Thus, for example, the steam trials under forced 
draught seldom last now more than three or four hours, 
and we have no information supplied as to the power of 
the ship to continue them for a longer period. It is, we 
think, desirable that the whole truth should be known, 
because it is a matter of national importance. It will be 
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| Speed little greater than dead slow. 
| It is true that, under the conditions, the ferrule is a 
| success in a sense. That is to say, it prevents leakage 
| for the time being at all events. But much more than 
this is wanted. If forced draught is to be of any real 
value, then it must be available at any time for at the 
least twelve hours. The Admiralty ferrule really only 
shifts the difficulty. Without it the boilers fail by leak- 
ing ; with it the draught is ruined, and steam cannot be 
kept up. There are, of course, so-called forced draught 
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THE LATEST ADMIRALTY FERRULE 


understood that we have no desire to censure anyone; on 
the contrary, we believe that the Admiralty engineers 
have been doing their best to cope with difficulties of a 
very serious character. If they have failed, as there can 
be no doubt they have failed, it appears to us that that 
is simply because success was impossible on the lines 
followed. But be the cause of failure what it may, it is 
essential that the facts should be made public. 

It will be remembered that in our impression for July 
Sth, 1892, we illustrated and described the Admi- 
ralty ferrule; a malleable cast iron flanged ring put into 
the combustion chamber end of each tube in order to 
protect it. Unquestionably a certain amount of success 
was achieved with the ferrule, but it was a temporary 
success. The ferrules were rapidly destroyed by the 
intense heat, and they did not prevent leakage when the 
draught was forced. They did some good, but not so 
much as was expected. They proved specially inefficient 
in boilers of the so-called locomotive type, and resolute 
— have been made for some time past to improve on 
them. 

The accompanying engravings show full size the latest 
development of the Admiralty ferrule. By giving the 
engravings full size, our readers will be very much better 
able to realise the facts than they would be were the 
engravings smaller. The particular ferrule illustrated is 
one used for a locomotive type boiler, but it differs but 
slightly from those used in the Scotch boilers. The iron 
flue tube, 1jin. diameter inside for the greater portion ot 
its length, is reduced as shown near the furnace end. The 
object is to give a larger water space next the tube plate, 
to facilitate circulation, and aid in keeping the tube ends 
and tube plate cool. This, however, reduces the sectional 
area of the tubes, or, as it is sometimes called, the ‘‘ Calori- 
meter ” available for the escape of the products of combus- 
tion. Into this contracted end is then wedged the ferrule. 
The diameter through this is only jin. to begin with. The 
effect on the calorimeter of the boiler is shown graphi- 
cally by the two circles. It will be seen that the effect 
of the ferrule is to diminish it by nearly two-thirds. 

_ Two consequences follow. The first is that the draught 
1s So greatly impaired that the fans have to be driven at 
a tremendous pace, and although the stokehold pressure 


trials which are a success. But in all these cases the 
pressure in the ashpits scarcely ever exceeds three- 
quarters of an inch, and it will be found that it is only in 
the more recent ships, which have more boiler power in 
proportion than the older ships, that satisfactory success 
is attained. In these boilers the contracted ferrule is 
not used. It is obvious, again, that it matters very 
little what the air pressure in a stokehold may be if the 
tubes are reduced in sectional area by one-third. It is, 
no doubt, quite easy to prevent leakage in that way ; but 
the same result might be attained with more simplicity 
by leaving the tubes the full area and reducing the air 
pressure. It is absurd to talk of “ forced draught” trials 
carried out under such conditions. It would be as wise 
to shut the funnel damper, and then running the fans at 
full speed, to boast that the boiler had successfully with- 
stood a fire urged by a 4in. blast. 

Tous it appears that experiments of the kind described 
involve a great waste of time and money. It is impos- 
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ADMIRALTY FERSULE 


sible that they should lead to anything practical. No 
sensible, unprejudiced engineer could contemplate with 
equanimity the notion of going to sea with his boiler 
| tubes plugged up with ferrules such as that illustrated. 
| If the boilers cannot be kept tight without the use of 
| such appliances, then it may be taken as proved that the 
| utility of the ferrule is very limited, and recourse should 
| be had without delay to some other expedient. We may 


is high—as much as 2in.—the actual weight of fuel | accept as a final verdict the statement that large num- 
burned per square foot of grate is small as compared | bers of marine boilers in the Navy are unfit for forcing 
with the nominal draught, and nothing like the power is | on the plenum system. By degrees they will wear out 
obtained that properly corresponds to the air pressure. | and have to be replaced; let the new boilers be better. 
In the second place, as flame is extinguished by passing Again, it may be found that after all there is really 
through a small orifice, these boilers give out volumes of | some force in the arguments urged for years by Mr. 
smoke and flame from the funnels; the gases take fire in | Martin in favour of induced draught. The evidence 
the smoke-box, and the chimneys are nearly red-hot | which we recently published in its favour tends 
when the fans are hard driven. | to strengthen this view. But whether we shall or shall 

But this is not all. It is well known to all who have | not find a solution of the forced-draught-tight-boiler 
had to do with torpedo boat boilers that if there is a | problem in induced draught or not, it is quite clear that 
trace of iron in the coal, clinker rings form round the | the Admiralty ferrule does not supply it. We have no 
entrance to each tube. These are very troublesome, and | shadow of doubt that it may be used in its original form 
have to: be removed with scrapers or wire brushes. With | with a certain amount of advantage, leaving as it does the 
the Admiralty ferrule the case is still worse, for hard | tube area almost unimpaired. The attempt to make it 
clinker rings form in the mouth of the ferrule, and would | very much better by resorting to the expedient of con- 
ultimately obliterate the orifices. These are so hard that | tracting tube area by two-thirds is only excusable as an 








experiment, intended to show to what an absurd length 
the ferrule theory may be pushed. 








ARTILLERY EXPERIMENTS AT ELSWICK. 


THE great improvements recently made in artillery material 
by Sir W. G. Armstrong, Mitchell and Company, of the Els- 
wick Works, Newcastle-on-Tyne, were the subject of a close 
inspection, extending over four days, by the representatives 
of several of the European Powers, the United States and 
Japan. The inspecting officers were as follows :—Colonel 
Petroff, Chief of the Staff, Bulgaria; Colonel Balabanoff, 
Director of Artillery, Bulgaria ; Colonel Bojaroff, Bulgaria ; 
and Captain Naidenoff, Bulgaria; Captain Henri Lansel, 
Swiss Attaché; Captain Ismail Bey, Turkish Navy; Cap- 
tain the Chevalier von Jedina, Austrian Naval Attaché; 
Captain Angelesco, Roumanian Artillery; Captain Persico, 
Italian Attaché; Mr. de Vere; Mr. Kunkler; Captain 
Yendo, Japanese Naval Attaché; Lieutenant Yamanouchi, 
Japanese Navy; Mr. Yamaki and Mr. Matsuo, Japanese 
Naval Constructors; Captain Noff, Norwegian Artillery ; 
Major Post, United States of America Attaché; Captain 
Munos Hurtado, captain of the Chilian cruiser Blanco 
Encalada, built at Elswick; Commander Castilho, Brazilian 
Navy. 

These officers arrived at Newcastle on the evening of Tues- 
day, on the 7th. The 8th and 9th were devoted to an 
inspection of Elswick Works, and on the 10th and lltha 
most elaborate programme of artillery firing was carried 
out at the range belonging to the company, situated at 
Silloth, in Cumberland. On Wednesday, the 8th, the 
visitors were shown the methods of construction of various 
guns, including the system of winding wire or ribbon on the 
gun, known as the ribbon construction, and it may here be 
remarked that this construction, which was successfully 
employed first at Elswick, has lately come into prominence 
on account of the use of slow burning powders such as cordite, 
which, bringing a greater strain on the front portion of the 
gun, require that portion to be given extra strength. The 
visitors were also shown the testing of steel and bronze, and of 
the large spiral springs which are now so extensively used 
with the quick-firing ordnance. The cartridge factory created 
great interest, for there the foreign officers saw all the pro- 
cesses of drawing out cartridges in operation, but what 
created the greatest amount of interest was a large exhibit of 
modern quick-firing guns. In the English Navy the largest 
gun that deserves the name of quick-firing is a 6in., but 
Elswick has just produced a very powerful 8in. gun which 
may certainly be termed quick-firing, although no cartridge 
case is used with it, the obturation being performed by a 
modified de Bange obturator. To exhibit this gun a crew of 
five men were in attendance, and went through the drill. 
Some shot had had their driving bands turned off, and thus 
prepared, they were placed in the gun and pushed forward 
into the bore each time that the operation of loading was 
gone through. The drill, therefore, very accurately imitated 
actual practice, and yet the crew were able to go through the 
motions of firing three rounds in the very short interval of 
thirty seconds, and it should be observed that the present 
service Sin. gun, which is a far less powerful weapon, could 
not possibly fire more than one round per minute. But not 
only is the new Sin. gun so rapid in firing, but it is also ex- 
tremely easy to work ; one man trains, elevates, and fires the 
gun just as if it was a smaii gun of 4 Tin. calibre, and he does 
it with perfect ease, although the gun weighs 19 tons and the 
total revolving weight amounts to 33 tons. Passing from the 
Sin. gun, the visitors were shown a similar trial with 6in. and 
4-7in. guns, the crew going through the motions of firing four 
rounds from the 6in. gun in twenty seconds, and seven 
rounds from the '4-7in. in twenty-five seconds. Practice 
from an aiming tube out ofa 4°7in. gun at a target com- 
pleted Wednesday’s programme. 

The programme on Thursday, November 9th, commenced 
with the inspection of the steel works department, where the 
visitors were shown forgings worked under large hydraulic 
presses, the biggest of which can exert a pressure of no less 
than 4500 tons. In the afternoon the first thing shown was 
one of the new torpedo guns. A trough had been erected in 
one of the long shops at Elswick, and a dummy torpedo was: 
actually fired in this trough. The special feature of the 
torpedo tube, which is the outcome of a long series of experi- 
ments carried out at Elswick, are that by using cordite as a 
propellant a high velocity of wonderful regularity is obtained, 
and this with an entire absence of smoke or fouling. Having 
completed the inspection of the remainder of the works, 
Elswick shipyard was reached; here the visitors were shown 
the powerful Chilian cruiser Blanco Encalada, which has 
just been finished, and which is one of the fast cruisers of 
which Elswick has made so great a speciality. The Japanese 
cruiser the Yoshino is still in English waters, and it will be 
remembered that this vessel attained a speed of no less than 
23-1 knots, the highest speed ever reached by an ocean-going 
vessel. Another vessel of the same class, that is to exceed 
all previous ships in speed, was shown to the visitors on the 
building slip. 

By the time the inspection of the shipyard was completed 
it had begun to grow dark, and advantage of this was taken 
to exhibit a search light mounted on a steady platform, an 
arrangement recently invented by Mr. Beauchamp Tower. 
This novelty proved one of very great interest. The apparatus 
was placed aboard a small vessel and a beam of light was fixed 
on an object in the water. The vessel was then violently 
rolled, but in spite of this the beam of light remained as 
steadily fixed as if the search light had been secured to the 
jetty. To give the visitors an idea of the advantages gained 
by this apparatus, it was then thrown out of gear, and the 
search light became an ordinary fitting. It was immediately 
seen that in its then condition it had become perfectly use- 
less while the boat was rolling, for it was impossible to keep 
the beam of light on any object for a moment. 

On November 10th a special train left Newcastle central 
station at 7.30, and conveyed the party of officers to Silloth, 
where they arrived at 10. The first gun shown was a large 
10in. 30-ton gun, fitted with automatic breech mechanism. 
When this gun is fired the recoil energy is utilised for opening 
the breech screw, and for compressing a spring which is 
capable of closing it again; there is therefore no delay in 
opening the breech after the gun is fired, and as soon as the 
loading is completed it is only necessary to pull a small lever 
for the breech to automatically close itself. The advantage 
of this mechanism is apparent, for by its means a great 
increase can be obtained to the rapidity of loading. Three 
rounds were fired from the 10in. gun, and the visitors were 
immensely impressed with the easy but rapid motions of 
the breech mechanism. A howitzer on a new mounting, 
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designed for use in the field, was next shown. The 
peculiarities of this howitzer—which has a calibre of 4-7in., 
and fires a shot weighing 401lb.—is that the carriage auto- 
matically anchors itself, and the piece recoils within a jacket 
surrounding it. Several rounds were fired from this howitzer, 
used both for direct fire and for high-angle fire. The 
importance of such a weapon cannot be too much appre- 
ciated. It is well known that some of the mye | Powers of 
Europe have already adopted howitzers for field ordnance, 
and it is contended by Elswick that the howitzer exhibited 
has marked improvements on any previously constructed. A 
somewhat similar method of anchoring the iage and 
absorbing the energy of recoil, by means of an h uulic 
recoil press, was next shown with a 15-pounder field gun. 
This field gun is also a quick-firing gun using cartridge cases, 
the breech of which is opened by a single motion of the lever. 
Several rounds of shrapnel and segment were fired at a target 
to show the accuracy of which the gun was capable, and to 
exhibit the anchoring and recoil arrangements. It was found 
that after the first round, which is used to set the anchor 
into the ground, the recoil only amounted to Sin. Five rounds 
fired with shrapnel for rapidity, the gun requiring but little 
adjustment at each round, were completed in 53 seconds. The 
effect was exceedingly pretty, for scarcely did on2 shrapnel burst 
and scatter its bullets all round the target but that another 
followed its example, the targot being 1000 distant. 
Although this gun throws a shell weighing 15 1b., so well has 
the weight of every part been considered that the total of the 
whole equipment, with the limber loaded with thirty-six 
rounds, only amounts to 32 cwt., and it must be recollected 
that s considerable addition has to be allowed for the 
cartridge cases. Other field guns followed, showing various 
systems of brakes and of obturation. These included one gun 
of 90 mm.and one of 76mm. A 15-pounder mountain screw- 
howitzer was also shown, and created as much interest as 
anything else on the programme. When the visitors were 
brought up to the gun it was lying in two pieces, just as it 
would have been taken off the backs of the mules which are 
supposed to carry it. In five minutes the gun was screwed 
together, and on its carriage, and ready for firing. Both 
shrapnel and segment shell were used, and the practice at 
target 1500 yards distant was greeted with loud applause. A 
6in. gun, on a light portable disap ing mounting, was 
shown in position behind a parapet Phich had been purposely 
erected. This mounting is specially designed for transport 
in the siege train, and it can readily be taken to pieces so 
that the heaviest load does not exceed three tons, and 
yet it can be readily erected, the time required, if plenty of 
labour is available, being about ten hours. The erection 
could therefore take place during the night. Several rounds 
were fired from this gun, and each time the recoil brought it 
down into loading position with a wonderful precision and 
ease. The mounting is on the spring principle, that is to 
say, that the gun is raised again after loading by means of a 
strong spiral spring; there is thus no air-pressure system 
about it, and every part is so simple that it seems impossible 
that it should get out of order. It should also be remarked 
that the range at Silloth being on loose sand, the most trying 
conditions possible are imposed upon guns and mountings 
that are experimented with there. The visitors were next 
shown firing from a 6in. naval quick-firing gun on a new 
mounting, the principal object of this trial being to show 
the great ease with which the mounting could be manipu- 
lated. Five rounds were fired, each round being at a 
different range and at a different target, so that not only 
had the sights to be corrected after each round, but the 
elevation and a considerable training had also to be gone 
through. In spite of this the five rounds were fired in 
69 seconds, and most excellent practice was made. A 
4-7in. gun on a pedestal mounting was then fired for 
rapidity, the shots all being directed at a target 
1000 yards distant. The total time of firing these 
five rounds was only twenty-two seconds, and so good was 
the practice that at the second shot the target, which only 
consisted of a cask with a flagstaff on it, was knocked to 
pieces. It should also be observed that this 4-7in. gun was 
of a much more powerful type than those used in the British 
Navy, the velocity obtained from it being 2500ft., against 
2150ft. from the Englishgun. A 4in.30-pounder gun was then 
shown. This gun and mounting possess several peculiarities, 
the principal of which is that the keys which guide the gun 
during recoil are on the sides instead of on the top and 
bottom. The advantage of the new position lies in rendering 
the top of the cradle unnecessary, and better protection is 
given to the keys. The gun and mounting are protected by 
a shield 4}in. in thickness, and the sighting is done over the 
top of the shield in such a manner that the firer has always 
got an all round view. Aiming practice was carried on from 
this gun at a target 2000 yards distant, and each shot was 
pitched within a few yards of the target. A new pattern of 
aiming tube to be used with these naval quick-firing guns 
was then shown to the visitors, who were much pl with 
its extreme simplicity, and who entertained themselves for 
some time in firing at a target erected for the purpose. With 
the Gin. gunan aiming tube firing a 11b. projectile was used,and 
with the 4-7in., an aiming tube firing Martini-Henri ammuni- 
tion. A trial of great interest was then carried out against a 
special steel plate manufactured by Elswick. The plate tried 
was of 0-223in. thickness, designed for use for shields of small 
guns, especially when those guns form part of the armament 
of vessels, such as torpedo catchers, where weight is of great 
consideration. To exhibit the properties of the plate, another 
plate of similar thickness, but of ordinary steel, was also fired 
at. The trials the plates were subjected to consisted of ten 
rounds from a magazine rifle, and 160 rounds from a Gatling 
gun. The dimensions of the plates were only 2ft. 6in. by 
lft. Gin.; the range was 100 yards. In each case every shot 
was put on the plate, and although the firing was normal not 
a single bullet got through the special plate. On the other 
hand, with the ordinary plate, every bullet from the magazine 
rifle penetrated, and the stream from the Gatling gun practi- 
cally cut it in two. 

During the experiments a new naval range finder, invented 
by Messrs. Barr and Stroud, was exhibited, and during the 
intervals between the firings the visitors amused themselves 
by taking the distances of all the surrounding objects. The 
ease with which the instrument was understood and manipu- 
lated was most remarkable, and the visitors were fairly 
astounded by the accuracy of these readings. 

As above stated the programme at Silloth occupied two 
days, the special train taking the visitors from Carlisle to 
Silloth on Saturday morning, and back in the afternoon. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief inspector of tonahine 3 
Albert John Durston, to the President, additional, for the 
Admiralty, as engineer-in-chief, to date November 15th. 





THE MANCHESTER SHIP CANAL. 





Arter the great storm of wind, accompanied by frost and 
snow, which devastated the coasts of this and neighbouring 
countries from the 16th to the 21st inst., the North-west of 
England has been deluged with rain, just at the time that 
the last length of the Manchester Ship Canal was ready for 
filling with water. The influx of the water was good in itself, 
but unfortunately the method of coming was embarrassing 
to say the least of it, and according to the reports of local 
contemporaries, nothing short of disastrous. We are glad to 
be in a position to contradict the grossly exaggerated state- 
ment published in some newspapers both in Manchester and 
Liverpool. The works have been subjected to an unexpected 
trial and have sustained it with but little damage, far less 
than could reasonably be “a 

On the 16th inst. it was decided to fill the only length of 
the canal not yet supplied with water; a long length of nine 
miles, extending from just above Runcorn to beyond the 
Latchford locks. All pumps were removed, and the sub- 
sidiary streams which had been carried over the cutting in 
troughs were run into the channel, syphons also were fixed 
over the temporary dams, and at other points where the line 
of canal is contiguous to the Mersey. By this means water 
was collected but slowly, until the spring tides rose to a suffi- 
cient height to feed through a shoot placed in the dam at 
Runcorn. By these various means, aided by rainfall, a depth 
of 14ft. out of the required 26ft. had been obtained on Satur- 
day last, and it was confidently expected that the operation 
would be completed without let or hindrance. 

The continuous rain of Friday night and Saturday, how- 
ever, flooded the Mersey and Irwell to such an extent that 
the sluices at the up river locks at Mode Wheel, Barton, and 
Irlam had to be raised to pass away the flood water. This 
was effected in a most satisfactory manner, and demonstrates 
the value of the ship canal to the district as a panacea for 
floods, and had the passage been clear to the Weaver sluices 
and Eastham the water would have as readily passed into 
the lower Mersey. The dams on either side of the unfilled 
length prevented this, and the over-charged old river course 
past Warri n being insufficient in sectional area to cope 
with the flood, the water rose against the upper dam, which had 
undergone a process of lightening preparatory to its removal, 
and ultimately carried it away. This gave the river free 
access to the partly filled canal, which speedily rose to the 
level of ordinary water, and did not cease to rise until it was 
15ft. above that level, or 6ft. above the height the canal will 
rise in future at the highest spring tides. It will be remem- 
bered that the first reach | canal between Eastham and 
Latchford is semi-tidal, that the ordinary depth is 26ft., and 
that the surface level is that of a tide rising 14ft. 2in. above 
Old Dock Sill at Liverpool. An equinoctial spring tide 
at Runcorn rises 23ft. above Old Dock Sill, and the 
canal will then be 35ft. deep. During the flood it 
was 41ft.deep. The canal thus became a reservoir receiving 
a flood supply from the Latchford pond, and it was only a 
question of where and when it would burst. The dam at 
Runcorn was staunch and strong, and could not be cut 
except at high water, or the rush would have damaged the 
embankment below it. Fortunately, the canal banks broke 
in two very suitable places, one about half a mile above the 
Runcorn dam, the other above Randle’s Creek; and the 
Ship Canal was relieved without its safety being in 
any degree compromised. The breach at Runcorn was 
about 150 yards long, and several feet above the ordinary 
canal level. At Randle’s Creek the channel was narrow and 
somewhat deeper, but at low-water on Monday the ordinary 
level of the water was maintained in the canal, which is the 
best proof that could be given that nothing had happened 
endangering the canal ; and as the dam at Runcorn has now 
been cut, there can be no repetition of the flood. The 
breaches in the embankments were repaired on the 27th inst. 

When eighteen miles of earthwork slopes are subjected for 
the first time to the action of water, slips here and there are 
certain to follow, but, so far, nothing of any weight or 
importance has moved, and wherever stone pitching was 
provided the sides of the channel are in situ. 

Other items of damage are the destruction of one temporary 
accommodation bridge, which floated down the canal ; and 
another temporary highway bridge, near Warrington, was 
rendered insecure, and is closed to the public. In any event 
these bridges would have been removed in a few days. No 
injury was done to the locks, swing bridges, sluices, or any 
work of that nature. 

Traffic by water was resumed at Messrs. Wigg’s Works 
above the dam at Runcorn on Tuesday. These works have 
been dependent on land carriage for three years or more, 
since the closing of the Old Quay Canal. Messrs. Evans and 
Co., Haydock Collieries, near St. Helens, report that they 
will be ready to ship coal at their lay-bye below Acton 
Grange Viaduct on the Ist of January. Their loading berth 
on the canal was reported to have utterly collapsed, the fact 
being that the wall was submerged, and unfortunately, for a 
portion of its length, is still submerged by the water standing 
at its ordinary level. 

It is officially reported that the directors will pass from end 
to end of the canal, as previously arranged, on the 7th inst., 
and that nothing that has occurred renders it likely that the 
day fixed for opening the canal, viz., January 1st, 1894, will 
need to be deferred. 

It was announced last week that any public demonstra- 
tion to be made with reference to the completion of the 
canal would not take place in mid-winter, but probably about 
Easter, when we may expect that the occurrence will be 
celebrated in a manner worthy of the occasion. 

The Salford Corporation completed last week an under- 
taking of some interest to engineers and the general public 
in the raising of Trafford Bridge, in order to readjust the 
levels of the road leading from the Stretford side of the river 
to the Salford Docks of the Ship Canal. The bridge in ques- 
tion was erected by the Corporation in 1878, and spanned 
the river Irwell near the Throstle Nest Weir. The construc- 
tion of the Ship Canal works has, however, completely altered 
the condition of affairs in the district. The naan of the 
Ship Canal, instead of following the old river bed, passes to 
the south of it—that is to say, on the Stretford side— 
afterwards joining the course of the river at a short distance 
westward. The result is that an island has been left between 
the channels of the old river and the Ship Canal, and a new 
swing bridge, notable as being the largest of its kind in the 
kingdom, had to be provided by the Ship Canal Company. 
Those changes and the new importance given to Trafford-road 
by the formation of the Salford Docks, have led to the neces- 
sity for re-arrangement of the levels of the road, and it 
has been found necessary to lift the Stretford end of the cor- 
poration bridge to a height of about 2ft. It is an iron bridge 
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of the bowstring type, of 140ft. span, with stone abutments 
The total weight is 540 tons. As the bridge crosses the river 
on the skew, the work of lifting was made somewhat more 
difficult by one corner requiring to be lifted to a greater 
height than the other. The effect is that whereas there wag 
formerly a gradient of 1 in 37 on the portion of the roagq 
between the corporation bridge and the large swing bridge of 
the Ship Canal Company, the gradient is now 1 in 80—an 
improvement which will be fully appreciated when the 
carriage of goods to and from the docks comes into operation, 

The bridge was lifted bodily by hydraulic jacks, without 
removing the metalling. These were placed on a nest of 
piles driven close in front of the stone abutment of the bridge 
and also at the back of the girder bed, the girder being 
lengthened in this direction by strong angle iron brackets, 
The jacks were connected up so that an uniform pressure 
was exerted back and front. 

With reference to the large number of accidents which 
have happened in the making of the Ship Canal, we may 
give the exact facts as supplied from an official source, 
From the first day of January, 1888—about a month after 
the cutting of the first sod—to the last day in October, 1893, 
the number of men killed on the works was 154. The 
number of labourers classed as permanently injured is 186, 
The record of men temporarily disabled or suffering from 
minor accidents contains 1404 names. 








WATER SUPPLY WORKS FOR LOCKERLEY HALL, 


‘THE water supply works which have lately been completed 
for Lockerley Hall, Hants, the country seat of Mr. F.G, 
Dalgety, have during the late unprecedented drought answered 
most satisfactorily, and furnished an abundant supply of 
water for the requirements of the mansion, stables, gardens, 
and farms. 

The water is obtained entirely from the chalk, a new well 
cased with cast iron cylinders having been sunk in the park, 
some 400 yards from the mansion, to a depth of 106ft.—93ft. 
being through the London and Reading beds, and 13ft. into 
the chalk. Below the bottom of the well a boring has been 
sunk toa depth of 150ft. in the chalk and cased with perfo- 
rated iron pipes. No adits were required. Some 23,000 
gallons of water per day were found to be yielded by the well 
and borehole during the driest time this year, and more than 
100,000 gallons per day will be obtained in wet seasons. An 
eminent analyst has reported that the water is of very high 
organic purity, showing no signs of pollution, and is a safe 
drinking water. 

All water that is required is pumped from the well by a 
2-horse power oil engine—Priestman’s—either direct into a 
tank on the high tower at the stables for domestic purposes, 
or into a reservoir for other purposes. The reservoir is 
excavated out of the ground near the well, and contains 
300,000 gallons of water, being 173ft. long by 39ft. Gin. wide 
by 8ft. deep. It is constructed of cement concrete, the 
surface of the walls and floor being rendered with thick 
cement stucco, and is covered by a corrugated iron span roof, 
with strong wrought iron principals, ties, &c. From the 
tower tank the water flows by gravitation through pipes to 
the mansion, and from the reservoir it gravitates through 
pipes to other points where it is required. 

With a view of providing efficient protection from fire a 
12-horse power stationary ‘‘ Greenwich’ steam fire-engine by 
Merryweather and Sons has been erected in the engine-house 
—built over the well—in which steam can be raised to a 
pressure of 1001b. per square inch within eight minutes after 
lighting the fire, and which, if required for extinguishing fire, 
will force from 21,000 to 25,000 gallons of water per hour 
from the reservoir through the 6in. cast iron fire mains and 
hydrants around the mansion and stables, from nozzles held 
by men standing on the ground, to a height many feet above 
the highest roof, and a much greater quantity into the body 
of the buildings. Several hydrants commanding the whole 
of the buildings at the Home Farm have also been placed, 
and we understand that the fire brigade of the employés on 
the estate which was formed some years ago is about to be 
reorganised and thoroughly trained in the use of the various 
appliances. 

These works were constructed under the superintendence 
of Mr. Cyrus Combes, of Tisbury, Wilts, hydraulic engineer, 
whose original design practically needed no alteration. 
Messrs. Jenkins and Sons, of Leamington, were the con- 
tractors; the sub-contractors for the well and boring being 
Messrs. J. Grace and Son, of Braishfield, near Romsey. 








FLEXIBLE-BACKED BRUSHES. 


A SAMPLE has been sent us of a flexible brush, with leather 
back, made in a new way, and presumably having numerors 
applications. Leather has been often tried, but abandoned, on 
account of various difficulties met with, first being that the 
holes could not be properly filled with bristles, or any other 
material, and consequently the brush would soon come to 
pieces. By the method adopted by Mr. W. Phillips, brush- 
maker, Accrington, these disadvantages are overcome, and it 
is claimed that by ita brush can be made that will stand as 
much wear and tear as if made in wood. The brush can be 
made straight, and, for instance, bent to an S shape, with 
bristles on an inside and an outside curve, or can be run as & 
belt as applied to machinery. We are informed that any 
quality can be made from soft to stiff, and in almost any 
width, and has been made up to 100ft. in one length. Hach 
bunch of bristles is held by a wire in an eyelet, the eyelets 
having a bottom which prevents the bristles from passing 
through the hole in which they are set and held by the wire, 
which also prevents the eyelet from coming out. Special 
machinery has, we are informed, been put down for the 
manufacture of the new brush. 








A Great Frencu TELescore.—A great refractor is just finished 
and placed in position for Dr. Janssen at Meudon. It is a com- 
bined photographic and visual telescope. The two lenses were 
made by the celebrated Henry Brothers, of the Paris Observatory. 
The mounting is by Gauthier, of Paris. Both lenses will be 
mounted in the same tube, which is square and of steel. The 
visual objective is 82 cm.—32°3 English inches—in diameter, while 
the photographic objective is 63 cm.—24°8 English inches— 
diameter. Both lenses are of the same focal length, 17 m.—669 
English inches. The aye objective will be the guiding part of 
the instrument when used for photography. This great telescope 
is housed in the ruins of the old royal palace, a part of the ruins 
serving as the tower for the great dome, which dome is 20m.— 
66 English feet—in diameter and weighs some 60 or 80 tons. The 
dome is to be moved by a gas engine of 12-H.P. The observing 
chair is attached to the moving dome.—— Scientific American. 
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THE BRUGES MARITIME CANAL 


M. CASSE, BRUGES, ENGINEER 


BRUGES MARITIME CANAL. 


Ir is announced that the difficulties which have beset ‘the 
Bruges Maritime Canal project have been overcome, and that 
in a few years Bruges will again be in direct ship communica- 
tion with the sea. This bit of engineering work is expected to 
revive the commerce, wealth, and magnificence of the Bruges 
of from 500 to 700 years ago. Politics and war and, to some 
extent, Dame Nature, with the sea as a tool, gradually 
brought Bruges down from her pomps of the fourteenth 
century to her quietness and half life of the present. When 
the Zwyn became so shallow that the ship canal connecting 
Bruges with it and the sea lost its deep-water outlet, Bruges 
was undone. Like several other ports of the same country, 
the sea had encroached until the banks, that had to be aa 
to keep out the sea, kept out the ships, and a population of 
150,000 at Bruges is now represented by less than one third 
that number. The proposal to restore Bruges, by means of a 
canal, has for many years occupied attention, and English 
engineers have prepared plans for the works, but the difficulty 
has been the want of funds, and it is a pity that the scheme 
prepared by Messrs. C. and P. W. Meik, M.M. Inst. C.E., was 
dropped for want of support of this kind. The project now 
adopted is that of M. Casse, illustrated in our pages* some 
time ago. 

The canal will be a comparatively very simple affair. It 
will form a straight cutting eight miles long, 72ft. wide at 
the bottom, and 246ft. at the surface of the water, with a 
minimum depth of 26}ft. at low tide. A breakwater about 
2000 yards long, and 14ft. above low water, must be con- 
structed at Heyst, for the protection of the quays, and the 
usual warehouses and other necessities of a sea-port. The 
work, it is estimated, will occupy 1200 labourers six years, 
and cost about £1,800,000. The Municipality of Bruges is 
prepared to contribute about £300,000; the Provincial 
Council of West Flanders, £80,000 ; and the Belgian Govern- 
ment, £1,000,000. If the canal is to be a commercial 
success, the capital ought to be raised by a joint stock 
company, and Bruges ought to take a far larger part in it. 
If Flanders and Bruges cannot do this thing without such 
large Government aid, it is questionable whether it has the 
energy to utilise it to the uttermost when finished. 

From these figures it will be seen that the top dimensions of | 
the canal as now proposed to be carried out have been in- | 
creased since his reports and drawings were published, and 
upon which our description and criticism were based. As | 
shown in the above engraving, the proposed width of 22 metres, | 
or 72ft., for the width at the bottom has, however, been 
retained. We are not yet informed as to any changes as to | 
the depth of the canal near Heyst, and if none have been | 
made, and if the form and length of the piers remain as shown | 
above, we fear that the remarks we made concerning the 
difficulties interposed by the Het-Zandt shoal must be | 
repeated. For the details of the plans of M. Casse’s plans we | 
must refer to our previous article, but it may be mentioned | 
that they include provision for 1000 metres, or 3280ft. of quay 
space in the harbour near Heyst, wherethere will also be a lock, | 
anda dock or docks at Bruges with about 7560 lineal feet of | 
quay, and an area of about 90 acres. 











Section of Maritime Canal 
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steam varies least. 
walls at their minimum temperature. 

To obtain a clearer delineation on paper of the changes in pres- 
sure occurring near the two ends of the stroke, it is necessary that 
the motion of the diagram paper should be much more rapid than 
is possible when it is connected to the piston-rod. This increased 
speed can sometimes be obtained in the case of compound engines 
by driving the drum of the high-pressure indicator by the cross- 
head of the larger cylinder ar at right angles to the first. 
The complication involved, however, in connecting any particular 
part of the diagram with the corresponding part of the piston 
stroke, and marking on it the corresponding time, so important 


a factor in investigations on the transmission of heat from the | 


steam to the walls, seem to point to the use of paper moving 
uniformly as more suitable. It is to call the attention to professors 
of scientific colleges and those who are studying this question, and 
who may have the will and the opportunities for making experi- 
ments, that this method is described ; it should be more generally 
known and used, whether it is novel or otherwise. 

For want of a better term such diagrams may be called ‘‘ time 
base” diagrams, in contradistinction to the ordinary ‘‘ Watt 
figures,” the base of which represents the feet passed through by 
the piston. 








Here the steam is at its maximum and the , 


The study of ‘time base” diagrams has often been + 
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nected with the amount of initial condensation, the hotter the 
metal and the drier the steam the more nearly will it approach 
the vertical with the same area of ports and the same revolutions of 
engine. With steam jackets and superheated steam, the writer 
has found the angle between the two to be a minimum. In com- 
paring this angle, the speed of the paper must he kept the same. 
The throttling of the steam through the valvesand ports—of different 
areas and lengths—will also affect this angle, as also the time per 
revolution. 

Any indicator can be used with the moving paper, and the atmo- 
spheric line added without difficulty. With the ordinary indicator 
a fresh paper has to be put on for each diagram. In the case of 
a continuous band, it lasts a considerable time without renewal. 
M. Guinotte several years ago designed a somewhat similar arrange- 
ment, but he drove his band of paper from the engine, Professor 
Dwelshauvers Dery has also used this latter method in connection 
with rolling mill engines, taking a series of continuous diagrams to 
show the gradual and quick variations of power. Exact results 
could not be obtained in such a case with an ordinary indicator and 
single sheet diagrams. It would be instructive to take a continuous 
series of diagrams on starting a non-jacketed engine until the 
walls had acquired their normal temperature. : 

Professor Cotterill happened to be present when the two diagrams 
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recommended by Mr. M, Longridge, and others interested in the 


| practical working of steam engines, and there can be little doubt 


LETTERS TO THE EDITOR. 
(We do not hold a the opinvons of our 





INDICATOR DIAGRAMS ON A ‘‘ TIME BASE” FOR STEAM 
AND GAS ENGINES, &c. 

Sik,—In taking indicator diagrams, it is customary to give the | 
paper a reciprocating motion corresponding to that of the piston | 
of the engine, Thus the length of such a diagram is proportional | 
to the length of the piston stroke, and any fraction of the one is 
Proportional to the same fraction of the other. This is the 
ordinary Watt diagram on a base line of feet of piston, in which 
the paper is travelling at its maximum speed in the middle of the 
stro e, at the two ends gradually diminishing, then stopping and | 
reversing with the piston. For many practical purposes, such | 
diagrams are very convenient and quite sufficient, but for other | 
Scientific investigations they are not altogether satisfactory. 

B ‘or the more advanced steam yo mem or student, who is busied | 
with the hidden mysteries of cylinder condensation, they are | 
Unsatisfactory, because the slow motion of the paper near the ends 
of the stroke makes measurements at such parts Me Es Yet 
it is just at these points that accuracy is required, for it is imme- 
diately on the admission of steam that condensation is most active, 
and the area of the already cooled metallic surfaces acting on the 





* Tug Encineer, 17th June, 1892, page 515. 


that they yield additional information, which the ordinary closed | 


figures cannot furnish. The necessary apparatus, though perhaps 


| a little more complicated than the ordinary indicator, is not | 


difficult to apply to any engine. 
preferred—2in. or 2hin, wide, driven by clockwork at a constant 
speed, with provision for starting and stopping, is all that is 
required, 

As the subject may interest your readers I enclose two diagrams, 
taken by two indicators during the same stroke from the bottom of 
the high-pressure jacketed cylinder of a compound engine ; both 
indicators being of the same type and from the same maker, and 
having springs of the same scale. 

Fig. 1 is an ordinary diagram with a base line of feet of piston, 
on which each tenth of the length is proportional, not to equal 
times, but to each tenth of the piston stroke. Here it is not seen 
at once where compression ends and admission begins, nor the 
increase of the pressures in the cylinder in ratio of time. The 
admission of steam before the dead point is also not shown. 

Fig. 2 is a continuous ‘time base” diagram, on which each 
twentieth of the base line corresponds to a twentieth of the time 
of one revolution of the engine, This diagram, like the first, can 
be also used for calculating the work done in the cylinder, or 
obtaining the mean pounds pressure ; but care must be taken to 
divide the base line unequally, and in proportion to the feet of 

iston. The letters show these divisions, e two methods give 
identical results, if properly worked out. The inclination of the 
steam admission line on the ‘‘ time base” diagram is closely con- 


A band of paper—non-metallic | 
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given were obtained, but many others have since been taken from 
2in. to 12in. long. BryaN Donkin, JUN, 


Bermondsey, November 24th. 





| THE NAVY. 
Sir,—It isa regrettable fact that Sir Ashmead-Bartlett’s question 
on the state of our navy, a few nights ago, was not treated by the 
House with more consideration, but a special session is an eminently 
unsuitable time to bring forward important matters. The desira- 
bility of adding to our naval force must be looked at from two 
points. I am far from admitting that the British Navy is deplor- 
ably weak, and I do not consider that unhappy experience forces 
us to the conviction that H.M.S.’s Howe and Camperdown are 
practically useless as warships, One of the saddest records of 
peaceful naval disasters is not sufficient to dishearten us. The 
lesson was stern, but not entirely unexpected; the builders of 
H.M.S. Victoria never favoured the design, and foresaw the 
dangers of it. The punishment for fault making must be received 
philosophically ; it is not to be met by broadcast fault finding. 
We compare our navy with that of France in very much the same 
terms as France compares her own with ours. e same shadow 
of discontent and invidious comparison is employed by continental 
journalists and orators as by Englishmen ; the only difference lies 
in the factor of comparison. La Belle France and the British Lion, 
| like two children, each complain that the other has the bigger apple. 
Now to look at the matter from another point of view, an order 
| for a few first-class ships of war designed with all due considera- 
tion of past calamities, would overcome the dreadful inertia of 
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this huge mass of commerce, which is, alas! almost at rest, and 
“labour” would again ‘‘ with hundred hands knock at the golden 
= of the morning.” The state of trade is a bye-word ; on the 
yne it is certainly no better than elsewhere. Many works are 
already closed, many more are on the point of shutting their doors. 
I could mention a shipyard, used to the highest and largest work, 
which can now devote, if it wills, all its energies to one torpedo 
catcher ! Others have not even thatsmallconsolation. The settlement 
of the coal strike bids fair to help matters ; now of all times is the 
moment for immediate supply. Work must be found. It is very 
well to prophecy its coming, it is better to insure it. A few ships 
more or less should make no difference to the greatest naval Power 
in the world. We have lost one, let us build three. A large order 
now will be met with all the energies which have for so long of 
necessity lain dormant. There should be no hesitation. There is 
still mach money in the country, though it has not of late changed 
— It would be wise to try all means to set the stone again 
rolling. L. 
Newcastle-on-Tyne, November 16th. 





GAS ENGINES. 

Str,—Unfortunately for ‘‘ Nib’s” and Mr. Bower's contention, 
the particular gas engines I had in mind when writing were a 
4-horse and a 9-horse on the four stroke cycle, each made by a 
very well-known firm, one of which I was requested to repair, and 
the other to “‘see to as it would not fire.” Nevertheless, I do not 
wish in any way to minimise what I said, and I repeat that it isa 
most common thing for Otto engines to, as ‘‘Nib” puts it, 
** vomit flame ;” the most conducive conditions to this result are 
also not infrequent, a low compression, a fairly high-speed, and an 
unjacketed exhaust valve-box. It argues, to my mind, anything 
but familiarity with gas engines on the part of both ‘‘ Nib” an 
Mr. Bower to express surprise at this. 

I can further assure Mr. Bower that there is no appreciable 
difference in the gas consumption whether the flame be perceptible 
or not. Iam far from being a supporter of the four stroke cycle, 
and I agree with Mr. Bower that it is thoroughly bad ; but Mr. 
Bower does not seem to realise the full extent of its faultiness, for 
combustion certainly generally goes on during the whole time of 
the stroke. 

It is a mere truism to say “quick ignition ””—I suppose Mr. 
Bower means combustion—‘‘and great range of expansion are 
desirable.” Arm-chair theorists—I do not of course include Mr. 
Bower in this category—are too apt to assume that they only are 
thinking of these things, viz., quick combustion and great range 
of expansion, whereas they are probably the chief ius every 
one aims at. From experiments, I early came to the conclusion 
that if the expansion were to be done successfully—and economy 
is of course the goal before every aim—it was not to be done by 
transferring the charge to a second cylinder, and all my later 
attempts have been, therefore, to expand the charge in the same 
cylinder in which it is ignited. Four years ago I had an engine 
running in which the charge expanded to twice its volume, but it 
was not economical; and following that I had an engine running 
most economically for about five months that expanded to thrice 
the original volume ; but after continuous experiments, despairing 
of making it trustworthy, it was converted to that cycle which “‘ Nib” 
says is only suitable for antiquarian museums, and for the past 
twelve months has been doing good and satisfactory work ina 
West of England brewery. 

In spite of this, or rather probably in consequence of it, I hope 
to have ready in time for the next Royal Agricultural Show a gas 
engine that will not only expand to double volume and to 
atmosphere, but I trust it will do this reliably and economi- 
cally. My experiments with regenerators were made when I 
knew least of internal combustion engines. I shall never try 
one again, and the following facts are to me a quite sufficient 
reason. A gas engine, the cylinder of which was 6in. diameter 
by 12in. stroke, had its air supply drawn through a coil 
of pipe fitted in an exhaust-box, and the gas supply pi 
was heated by an atmospheric burner close to the engine. Ks 
the air and gas became hotter, the .power steadily decreased. 
Again, the exhaust-box or silencer was disconnected from the 
exhaust pipe and filled with ice, and the gas pipe was wrapped in 
fiannel containing ice, and the power was greater than with the air 
and gas at normal temperature. No ice was placed near the meter, 
so no allowance was made for reduced volume ; but for increase of 
and decrease of friction of the fluid passing through the pipe in 
the exhaust-box a slight allowance was made, and ‘the wer was 
reckoned per cubic foot of gas consumed. Care was taken not to 
throttle the air passing through the exhaust-box. The governor 
was taken off, and with the same brake, weights, and balance, the 
power was reckoned by speed. If anyone can show me a source of 
error I shall be glad. It is, moreover, so very simple an experi- 
one that anyone can try it, and it would be interesting to compare 
results. 

From another experiment I am inclined to think that dry air 
ate better results in power, per cubic foot of gas, than moist air ; 

ut the afterward finding of lime in the cylinder vitiated the result. 
In each case I have been speaking of a gas engine, not oil. Indeed, 
I have had reason to believe that a little moisture increases the 
power in an oil engine, when a slight leak occurred from the jacket 
to the cylinder on one occasion. J. D. Roots. 

Holborn-place, 261, High Holborn, London. 

November 20th. 


CARNOT’S FUNCTION, 

Str,—In reply to the references to me by Mr. Donaldson, in his 
letter of November 10th, after the numerous explanations thereon 
in my many letters, the request ‘‘to describe how I measure 
quantities of heat,” shows that, so far, my language has conveyed 
no meaning to that gentleman, and would have been a pure waste 
of space, only that these explanations, incidentally given, may have 
brought to notice matters not generally known, which to others 
may have been instructive. In 1844 Professor Holtzmann, of 
Manheim, published an able and’ suggestive essay “‘On Heat and 
Elasticity of Gases and Vapours,” which, with the kindred, but ten 
years earlier, mathematical commentary by M. Clapeyron, on 
Carnot’s reasoning, are to be found translated in the first volume 
of ‘** Taylor’s Scientific Memoirs.” As to determination of quantity 
of heat, Holtzmann started with the proposition—‘‘(1) The effect of 
heat added to a gas is, consequently, either increase of temperature 
combined with increase of elasticity, or a mechanical action, or a 
combination of the two; and a mechanical action is the equivalent 
of an increase of temperature. (2) Heat can only be measured by 
its effects; of the two effects mentioned, the mechanical action is 
especially adapted for the purpose. (3) I term unit of heat, the 
heat which, on its addition to a gas, is capable of producing the 
mechanical action «, i.e., to use a definite measure, whieh can 
raise a kilogrammes, 1 metre.” 

With the then known data of the properties of gases Holtzmann 
then mathematically deduces the value of the quantity a, stating, 
‘* this result indicates that the heat which warms 1 kilo, of water 
ldeg. Centigrade, is capable of raising 374 kilos. through 1 m.” 
With the candour of true science is added, ‘‘Clapeyron obtained the 
same result, but gives it in more complicated numbers.” 

Again, to several eminent physicists it seemed obvious that this 
quantity was capable of direct determination, experimentally ; the 
merit due to the first systematic and accurate valuation, obtained 
by several distinct lines of inquiry, unequivocally belonging to the 
late Dr. Joule. In the published ‘ Lectures on Physical Science,” 
we have Professor Tait’s testimony. ‘‘It is particularly note- 
worthy that in 1843, from the heat developed o the friction of 
water in narrow tubes, Joule had given 770 foot-vounds as the 
mechanical equivalent of the Fahrenheit unit of heat ;” on an 
analysis of all other results afterwards increased to 772 foot-pounds. 
Anent which Professor Tait remarks, ‘‘it is possible the figure 772, 
which is for the latitude of Manchester, may be wrong. The true 





number may be, for instance, 771°5 or 772°5, or something of that 
kind, but there is little doubt that Joule’s determination is, at all 
events, considerably within 1 per cent. of the truth.” 
Now, we have seen that two highly competent mathematicians, by 
analytical processes, had arrived at the value 374 kilogrammetres 
r ae degree, corresponding to 681°7 foot-pounds for 
aoe Fah. ; which, contrasted with Joule’s 772, certainly implies 
the existence of some serious fallacy in the theoretical assumption. 
Fortunately, the cause is very obvious, the specific heat of air 
under a constant pressure enters the problem as a divisor, and its 
value, according to the experiments of De la Roche and Berard, was 
taken as cy = ‘267. Whereas, later accurate experiments by 
Regnault, published in 1853, showed very —apeney this 
“267 


should be taken ‘2379, increasing 681°7 to 681°7 “337 = 765°2 foot- 


pounds, and slight alterations on other factors further increased 
this to 770°4 foot-pounds, and very close agreement to Dr. Joule’s 
value. As I showed in a letter on a “‘Thermodynamical Difficulty” 
some three years ago, this whole matter is more readily approached 
by a simple rendering uf M. Poisson’s mathematical analysis of 
gaseous action, applied to a well-established oy fact. A gas 
expanded without doing work, for example, by flowing into a 
vacuum, is not altered in temperature; the extract applying to the 
present inquiry is as follows :—‘‘ Clausius has also pointed out the 


equation cr + —E=? gives the theory of the method by which 
Dr. Mayer first approximated to the value of the mechanical 
equivalent of heat, the amount of his error being solely due to 
imperfect data. For, denoting this quantity by E, we have: 
E (cp — ce) = R; «e., the mechanical equivalent of heat into 
the difference of the specific heats of air, under constant pressure 
and constant volume, is equal to a constant R. Obviously, 
Pc R 
Cy — Co 

Mayer's time, at page 54, ‘ Clausius on Heat,’ are given, data for 
air, ¢» = ‘2875, ce = °1684, R = 29-27. Consequently, E = asl 
= 423°6 kilogrammetres for 1 deg. Cent., corresponding exactly to 
772 foot-pounds per degree Fah. ; : 

It will be obvious how the very slight errors in delicate 
and expensive experiments have influenced calculations to the 
extent of variations, admitted as possible by Professor Tait. 


Now, with much more accuracy than known in 


‘i oe «. 38 a R 
For example, Holtzmann’s figures, M = ‘“°” 078 = 374 kilo- 
grammetres for Centigrade unit; by more accurate data, for 
26.2 x? 276 
26,210 x -0020276 _ 77-4 foot - pounds 

“069 

for one Fahrenheit degree unit. This most important fundamental 
fact of thermodynamics, the amount of power which it is necessary 
to expend to produce, in its place, one unit of heat, does not imply 
its converse: that this amount of heat may be re-converted into the 
power which produced it. Correct views on this point, and the 
reasoning by which they were established, are properly acknowledged 
as solely due to the long deceased profound thinker, M. Sadi 
Carnot. 


English units, gives M = 


; about which we had much 


wrangling, simply expresses that the power obtainable from Q units 
of heat, at the maximum, can only be the fraction — = T) of the 


gross power J Q, which would be required to produce the tempera- 
ture T in the working substance; T), again, being the tempera- 
ture to which the working substance at the temperature T would 
fall, when it had developed power to the amount E—not, as often 
improperly stated, the temperature of the condenser. 

his equation defines or conditions the extent of the transfor- 
mation of heat into power or energy—as now usually written. 
Carnot’s views, seemingly, were not properly defined or eluci- 
dated in his long-forgotten pamphlet of 1824, nor in Clapeyron’s 
ten year later discussion thereof. We find in Professor Tuait’s 
‘* Heat, 1884:"—In the posthumous MSS. of Sadi-Carnot, pub- 
lished for the first time in 1878, ‘Un mouvement (celui de la 
chaleur rayonnante) pourrait-il produire un corps (le calorique) ! 
Non, sans doute, il ne peut produire qu'un mouvement. La 
chaleur est donc le resultat d'un mouvement. Alors il est tout 
simple quille puisse se produire par la consommation de puissance 
motrice, et qu’elle peut produire cette puissance.’” Professor 
Tait remarks, ‘‘ This is one of the very striking passages referred 
to.” I would suggest reading with it these others from Clapeyron: 
‘His (Carnot’s) demonstrations are founded on the absurdity 
which arises from admitting the possibility of producing absolutely 
either the motive force or the heat.” Motive power, not force, is 
the proper word here. 

Again, ‘‘A quantity of mechanical action and a quantity of 
heat passing from a hot to a cold body, are quantities of the same 
nature, and that it is possible to substitute the one for the other 
reciprocally; in the same manner as in mechanics, a body falling 
from a certain height, and a mass endowed with a certain velocity, 
are quantities of the same order, and can be transformed one into 
the other by physical agents.” 

Such passages contrasted with many from various specious 
authorities, who, in their self-seeking straining after originality, 
endeavour to discredit Carnot, asserting Carnot’s doctrine was, 
‘* Power could be produced without consumption of heat. Carnot 
believed in substantial caloric,” &c. &c., implying to those who 
have never properly studied the matter that therefore, necessarily, 
Carnot must be wrong. 

I have believed, in the case of pioneers in an important original 
research, that it was their privilege and our duty to put the most 
reasonable construction upon primary, possibly incomplete, and 
ambiguous statements. This old-fashioned notion, in too many 
cases, has been ignored, and meanings exactly the reverse of those 
intended by their authors insisted upon as inevitable consequences, 

Glasgow, November 20th. RoBERT MANSEL. 


The equation E = J Q : 7 


Sir,—After the gentle insinuation of impertinence on the part of 
**Q. E. D.,” it is easy to see that he is rapidly getting into a hope- 
less chaos, and that the last phase of this discussion is approaching. 
As to the three propositions that “‘Q. E. D.” attributes to me, the 
first and third require modification. The first should read, ‘‘ The 
Carnot cycle engine is ax engine of maximum efficiency ;” and the 
third should be, ‘‘ Any engine in which the temperature of the 
fluid is raised by the external source of heat cannot be an engine 
of maximum efficiency, vx/less the lowest temperature be that of the 
absolute zero.” 

**Q. E. D.’s” proposition (4) requires the vital addition of the 
words ‘ wsefwl indicated” before the word ‘‘ work.” He appears— 
just as other of your correspondents—to have a great desire to use 
the gross work done upon a piston as an indicator of an engine’s 
efficiency. I should have thought that in these days, with the 
number of embryo professors there are about, few people would 
require to be told that such is never the case or can be, unless the 
lowest temperature be that of the imaginary absolute zero ; when 
the efficiency of all engines, using a perfect aériform fluid, might 
from a theoretical point of teu be equal and unity. This is one 
of the two only cases where the efficiency of an ee precne | 
expanding perfect fluid can equal that of an isothermally expand- 
ing one, both being unity ; for all the heat received is then turned 
into wseful or effective work. This is obvious: For the final state of 
the fluid is by supposition that of total deprivation of heat, 
therefore what heat was primarily given to it has been entirely 
converted into useful work, the pressure of the surroundings being 
zero as well as the absolute external temperature. 

The other case is that of Carnot’s bg engine, in which the 
adiabatic curves are merely yar to raise and lower the 
temperature of the fluid, without calling upon the source of heat, 
or requiring a refrigerator. This latter is used during isothermal 
compression only. Ericsson and Stirling used regenerators instead 
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of adiabatics, and thus, without altering the vital principle, turned 





a pr possible worki into one of fair utility 

T should wish to point out here that though I have repeated| 
used the expression “‘ Efficiency of an engine,” in order to kee hd 
touch with the same expression as used by your correspondent. 

et I am well aware that ‘‘etliciency of the fluid” is the proper 

rm, and means the effective indicated or available work per welt 
of weight of fluid per stroke, divided by the total heat received 
by the fluid, whether it be through the intervention of a boiler 
a heater, or through the cylinder walls. In Ericsson’s engine heat 
was received through the cylinder bottoms, In JJoule’s, it was 
intended to be received through tubes placed in a furnace, while 
in the steam engine it is received through a boiler with perhaps 
another portion through the cylinder walls, I 

In the square diagram engine that troubles ‘“'l, W.,” the heat 
is received in the boiler, and is in quantity equal to the total heat 
of evaporation of the fluid from the temperature of the feed. 
water, and at the temperature of the steam, the pressure bein, 
constant, Part of this heat is turned into useful indicated work in 
the engire, and is—on the supposition that the vacuum is perfect 
and that the pressure and temperature in the cylinder, just before 
the exhaust valve opens, are the same with those which obtain 
in the boiler—equal in amount to the difference between the heat 
required to be expended to evaporate the fluid at constant volume 
in the one case, and at constant pressure in the other; and jf 
‘“'T, W.” were to condense the steam in the cylinder of his engine 
instead of allowing it to exhaust, at the same time leaving the 
piston at the end of its stroke, and remembering to bring the 
temperature of the condensed steam down to that of the original 
feed, he would find just the difference of the area of his square 
diagram to exist between the number of foot-pounds of heat 
primarily received to produce the cylinder full of steam, and that 
which must now be abstracted to condense that steam, and bring the 
temperature of the water of condensation down to thatof the original 
feed. Part of the heat expended in the boiler is turned into 
useful work, through the intervention of the engine, and nowhere 
else ; just as in Joule’s air engine, part of the heat received by the 
fluid, in the tubes which traverse a furnace, is turned into usefy! 
work in the hot air cylinder, and if this engine had a square 
diagram, in so far as the working cylinder is concerned, it would be 
wasteful, it is true, but its efficiency, or more correctly speaking, 
the efficiency of the tiuid, would not by any means be x:/, any more 
than it is in the case of ‘‘T. W.’s” fireengine. If ‘'T. W.” cannot 
see this, I am sorry for him, thatisall, ‘*T., W.” recommends 
another Professor to my notice, about whose opinion, or that of all 
of them combined, J do not care one iota, unless I am myself first 
satistied that they are right. 

If Professor Ewing ever said that it was necessary to stick a 
piece more on to the working diagram of a steam engine in order 
to show the heating of the feed-water, it is high time that saying 
was ejected from the ‘‘ Encyclopedia Britannica,” where ‘'T, W,” 
says it now reposes. The heating of the feed-water forms part and 
parcel of the heat received by the fluid, and has no more to do 
with the working diagram than the man in the moon, 

““T, W.’s.” other point is, quoting from his last letter, so that 
there may be no mistake: ‘‘In practical heat engines, other 
things being equal, the efficiency varies as the difference between 
T, the initial temperature in the cylinder, and ¢, the terminal 
temperature just before the exhaust port opens,” and I have 
proved that in the steam engine such a basis of comparison is 
simply ludicrous, by taking examples which ‘ T, W.” says made 
him laugh, and well they might. Furthermore, I pointed out 
that in an isothermally expanding air engine the difference 
between T and ¢ is of necessity xi/, whereas the efficiency of such 
an engine may be theoretically the bighest we are acquainted with. 
So much for the statement that E varies as T-/, It is another 
specimen of thermodynamics ‘‘as she is taught.” To return to 
* Q, E. D.”—I have nothing to say against propositions (5) and (6) 
that he makes, but the following paragraph affords very good 
ground indeed for a little more of my so-called impertinence. | 
may as well deserve the imputation. 

*Q. E. D.” says—‘‘ He—i.e., myself—will also admit that it 
is possible to heat a given quantity of air, and so raise its pressure, 
and the heat so expended will represent work equal to ('T—T.) 
183°45 foot-pounds per degree per pound of air heated.” Indeed, 
I should be sorry to admit anything of the kind. I presume that 
the (T, —-T,) is an error, and that he means 183°45 foot-pounds per 
degree per pound of air, and does he not know that 183°45 foot- 
pounds per degree Fah. per pound of air are not expended, or 
rather received, unless the pressure be constant while the heat is 
being received, or unless, at all events, it be the same after the 
heating as it was before it ’ 

If the volume be kept constant, and the pressure rise, as he says, 
then the heat received per pound of air per degree Fah. is only 
130°3 foot-pounds, and what would be the use of my giving him 
physical bases for my propositions when he ignores the real, vital, 
and absolutely when ones, upon which the actions of any heat 
— using a perfect aériform fluid depend ! 

Then “ Q. E. D.” on tosay, ‘And he—i.e., myself—will also 
admit, I think, that the whole of that heat can subsequently be 
converted into work done on a piston by expansion of the air down 
to the original temperature. Such an engine would be perfect, 
because it would convert the whole of the heat received by the air 
into work.” 

Of course the whole of the heat received may be converted into 
~~ work upon a piston, if the expansion be carried far enough. 
No one denies this, that I am aware of ; but what, may I ask, has 
gross work, per se, to do with the efficiency of an engine’ How 
many times must I repeat, that the efficiency of a heat engine is 
the net indicated useful work divided by the whole heat received 
by the fluid, to obtain that indicated useful work ! Such an engine 
as that described by ‘‘Q. E. D.,” so far from being perfect, could 


— To 


not attain the efficiency of 7! unless T, were zero, any more 
T 


1 
than could any other heat engine with an adiabatically expanding 
fluid, and not of the Carnot cycle type. As for gy ee Pam | 
the weak point about the thermodynamic theory, it is nothing of 
the kind—rather a strong point than otherwise. It teaches that 
there is a right and a wrong way of dealing with our fluid ; that 
isothermal expansion under proper conditions is the best, and 
adiabatic expansion is not. The physical bases that ‘Q. E. D. 
asks for here, and again lower down, are simply the laws which 
govern the action of perfect aériform fluids. ith a good know- 
ledge of these, the working diagram of any proposed heat engine 
can be drawn to scale, and its area measured or calculated ; and a 
moderate knowledge of mathematics and of the nature of simple 
curves, is sufficient to prove that the efficiency of any ordinary 
engine which expands the fluid adiabatically cannot have an 


efficiency of 7172, do what you will. 
T 


1 

As for his diagram of temperatures, it is incomprehensible. He 
says that an engine may become hotter and hotter. So it may if 
you drive the engine instead of it driving you, not otherwise. He 
also remarks that if we give up compression, such an engine will 
be more economical than one constructed on Carnot’s cycle, and 
he has previously stated that the whole of the heat received 
should be turned into work by expansion until the lower tempera- 
ture is reached, 

Here, then, is a diagram which combines “ Q, E, D's.” ideas, 
and there is also one of an Ericsson air engine, so that a comparison 
may be made. Absolute pressures are represented by vertical 
heights above L Q, and volumes by horizontal distances from H L. 
The former in pounds per square foot, and the latter in cubic feet 
per pound per stroke of the fluid. The areaG DML pepvmnente the 
admission of the pound of air at po and 7,, into a cy inder, or it 
may be supposed to occupy a cavity into which the piston does not 
enter. The volume of the air is represented by G D or L M, 
and the pressure by G L or D M. Heat is now applied 


to raise the pressure in accordance with “Q. E, D.'s.” 

















Dec. 1, 1893. 


THE ENGINEER 


505 








ee 

The pressure becomes H L or A M, the temperature 
the volume remaining constant or = HA =G Dor LM 

Ya now ‘Q. E. D.” says that expansion should take place until 

the temperature falls again to r,. A BC represents the expansion 


proposal . 
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curve constructed in accordance with one of the physical bases 
«Q, E. D.” is hunting for, and he will find it in the text-books he 
is so intimately acquainted with. By a simple deduction he will 
gather that the final pressure, - CQ, when the temperature 
reaches T,, Will be = p (72) > Y bearing the usual signifi- 
cance, and forming another physical basis. The diagram is to 
scale, on the supposition that 7, = 2 T., », = 2 p., and CQ 
= ‘1829 p,. The gross work done upon the piston is represented in 
foot-pounds, by the area A BC QM, and is equal to the heat 
expended ; that is quiet true, but what does “Q. E. D.” think he 
is going to do with the cylinder full of air at CQ, and tempera- 
turet./ If CQ is now the terse of the surroundings, no com- 
pression will be required, and the air may be expelled at constant 
ressure C Q), necessitating an amount of work equal to the area 
RCQ L, but then the pressure G L of admission is much greater 
than CQ, or than the surroundings, therefore compression must 
have been necessary at first to pet the admission air into the 
cylinder. This, done isothermally, is represented by the area 
DC QM, and has to be deducted from the gross area AC QM to 
get the net effective working diagram, or ABCD. On the other 
hand, if G L were originally at the pressure of the surroundings, 
work represented by GDC QL would have to be done by the 
piston upon the air to expel it from the cylinder, part of which, 
GDML, would be done by the air upon the piston during the 
admission period, leaving the balance of DCQM to be deducted 
from the gross diagram as before. Your correspondent may take 
his choice. 

If he compress adiabatically he would simply follow back on the 
line B C, and he might just as well have stopped his expansion at 
B, where the temperature would be far above T,, but he has the 
option of using a regenerator, which was not available with 
isothermal compression, after expansion down to T,. This would 
be a “‘no compression engine,” but the air has to be expelled from 
B to G, at the constant pressure (+ L, at which it is afterwards 
admitted from G to D, leaving the area D B N M to be deducted 
from the gross diagram, which latter is now only the area ABN M. 
The remainder, the three-cornered piece A BD, is the effective 
available work. In the ‘‘no compression engine,” the expenditure 
of heat is the same as in the other, if no regenerator be used, for 
the air has to be heated from 7, to7,. With a regenerator the 

rtion BCQP may be saved, leaving ABN M for the expenditure. 
We have then for the efficiency of the non-compression engine, 


saw te) sow and for the engine where expansion takes 
place down to Ty AEH The following are their values, sup- 
posing, for brevity’s sake, # = the ratio 7, and in the numerical 
results which I give, 1 = 2, in accordance with the diagram :— 
T3 
1 
ex 
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These results may be absolutely verified by measurement upon 
a larger scale drawing, without the use of mathematical ‘‘ fireworks.” 

Among the diagrams above there is one of an Ericsson air 
engine, with perfect regenerator, whose area is exactly equal to 
that of a Carnot’s cycle engine, working, of course, between the 
same limits of temperature. E D and A F are the isothermal 
compression and expansion curves, both of them being simple 
hy Lyreg The effective working diagram is obviously E A F D, 
and the heat received by the fluid during expansion = the area 
AF PM. That rejected during compression is represented by the 
araE DMS, = EDGH, whileA F PM = AFGH; and it is 
sufficiently obvious from the nature of hyperbolic curves that 
EAFD=4(H AFG), so that the efficiency of the engine is 4, 

™ —T. 
or + 7 “, while that of the best of the adiabatic expansion 
efficiencies is only 307. The action of this last engine appears to 
offer some chance of improving the present gas engine, though not 
a great one. Bulk would stand in the way. 

“Q. KE. D.” will possibly see now that when an assertion was 
made some time ago that the explosion engine was the one to get 


= 7 — 7 : 
at an efficiency of os 2. | I was well aware of what I was doing 


when I condemned the ‘assertion and the engine, and said that the 
latter was about the worst type for the purpose. ‘Type (I.) com- 
prises the old Lenoir engine, while A X Y T is a fair modern gas 
engine diagram, ‘I’ Y being the atmospheric line. Only in such an 
engine D Y is adiabatic, not isothermal, which is to its disad- 
vantage ; but the temperatures and pressures are much higher, 
and the range of expansion much greater. These latter advantages 
are so far neutralised by the cooling jacket that no gas engine 
reaches the efficiency of ‘307, which has been shown to be theo- 
retically possible when 7, is only twice 7., instead of five or six 
times, as may readily be the case with a gas engine. 

An engine wherein the highest and lowest absolute temperatures 
that ever obtain are respectively 7, and T2, and in which the fluid 
expands adiabatically, the adiabatic curves influencing the working 
diagram, cannot, from the purely physical facts which control, and 
are peculiar to, perfect aériform fluids, ever attain the maximum 


efficiency of 7172, which is possible with such fluids, but an 


ae 1 

engine in which the fluid expands isothermally may do so from a 
theoretical point of view. This has always been my contention, 
and no one has disproved it in the remotest possible manner, and 
it is not possible for any one to do so. Now there is a novel, 
curious, and witha] interesting engine, which I think is well worthy 
of notice, . 

The piney Pipronitios is that we use a liquid instead of an 
aériform fluid. isa sg cylinder with a cold part towards 
E, and a hot part towards D. B is a non-conducting plunger 





fitting A just tightly enough to prevent e of the liquid past 
it, the difference pa ae on Pre two be ieee only Gah 
to motion. C is a plunger fitting tightly in a small cylinder, which 
has free communication with the cold end of A. D and E are 
po joining the hot and cold ends of the cylinder A to a liquid 

eater F and — cooler H. Between F and H is placed a 
regenerator G, which is simply a mass of metal with numerous 
longitudinal perforations. A, F, G, and H are thus in free com- 
munication with one another at all times, The whole apparatus is 
supposed full of liquid—cold in A, E, and H, hot in D and F, and 
varying inG, Nowif B be moved in the direction of the arrow, 
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the cold liquid in A will pass through E and H, through G, picking 
up heat that had been previously stored, through the heater F, 
and thence to the hot end of the cylinder A. The result is that a 
mass of liquid which was previously cold is made hot, and in 
expanding drives forward the plunger C with enormous force. On 
the return stroke of A the liquid stores up the greater part of the 
heat received in the regenerator G, any that remains being 
abstracted by the refrigerator H. The liquid is cooled, and the 
pressure taken off C, which may return almost puri passu with B, 
but not quite so, because the amount of lead given to B over C 
will fix the pressure upon C on the outstroke, and tbis will 
naturally be limited by the strength of materials, though it may 
be some tons on the square inch. 

Similarly the lead of B over C should be so arranged as to 
practically take off the pressure upon C before it commences to 
return, and keep it off during the whole of the instroke, in a 
manner which will easily be understood. 

This is practically a Stirling engine using a liquid instead of an 
aériform fluid, but expansion curves will scarcely exist, and the 
thrust upon C will be an almost uniform one throughout the out- 
stroke, and xi/ during theinstroke, Also, B will only need to be 
very slightly in advance of C instead of about a quarter of a 
revolution, as was the case in Stirling’s air engine. 

Now will ‘* Q. E. D.,” or any of in correspondents who have 
joined in this discussion, look up their text-books and tell me what 
the thermodynamical efficiency of such an engine is likely to be ? 
There is scarcely any adiabatic or isothermal expansion about it, 
and it is generally entirely different in its action to anything we 
are acquainted with. It is perfectly certain that it must work ; 
but what resu!ts from using a liquid instead of a gas’ Will the 
maximum efficiency be aa, or higher or lower, on the supposi- 
tion that the regenerator is perfect! This is a very pretty little 
problem, and I am curious indeed to see what your readers may 
make of it, for it is altogether a very different matter from 
discussing the action of aériform fluids which has long ago been 
settled, and there is really no room left to cavil or quibble as to 
what the efficiency of such fluids is, in any form of engine that 
may be proposed—at least that is my opinion. 

It is the nature of an aériform fluid, however perfect, which pre- 
cludes the possibility of its theoretical efficiency exceeding 


T1 — 7? and nothing else. 


* The return stroke must be had, do 
i 
what you will. You may turn the whole of the heat received into 
gross work ; quite so, but that is not the point, you want to turn 
it into wet vsefu/ work. In the liquid engine the waste work of the 
return stroke may be infinitesimal as compared with the gross 
work, for an enormous pressure may be created or annihilated with 
the greatest ease, and in an instant. 

And to save your correspondents’ time and trouble I may say at 


once that its efficiency has nothing to do with 71 —~ 72 there are 
T 


1 
only the minutest expansion or compression curves about it, and 
given a perfect regenerator, a vital point, its theoretical efficiency 
may be infinitely close to unity, however little 7, may be above T,. 
An aériform fluid has hitherto been considered to be the better, 
but a liquid beats it hollow, and if the action of a liquid had been 
duly considered in days gone by, ™ = ™2 would never have 
come to be considered to represent the maximum theoretical 
efficiency of a heat engine, and this time - honoured formula 
should now, I think, be buried with ‘‘ Carnot’s Function.” 
St. Neots, Hunts, November 22nd, ANTHONY S, Bower. 





Sin,—Let me call “‘Q. E. D,’s” attention to the fact, which he 
seems to have overlooked, that the action of a heat engine working 
over the isothermal and adiabatic upper lines only in the Carnot cycle 
diagram given in his last letter would be strictly reversible. The 
ook done during the return stroke would be precisely balanced 
by that done during the out stroke. There would be no diagram. 
It follows that work can only be obtained from the Carnot cycle 
by causing heat to be taken in at a higher temperature than at 
which it is rejected. This seems to me to be opposed to a certain 
statement of Rankine’s, to the effect that the actions of all the given 
parts of a quantity of heat are equal to the action of the whole, 
without, as I read it, regard to the temperature of the heat in each 
part. In other words, the addition of one degree to a weight of 
air at zero represents just as much work as the addition of one 
degree to a like weight at 1000 deg. Perhaps Mr. Bower or 
**Q, E. D.” can throw some light on this point. 

Birmingham, November 22nd. G. J, WILKINSON, 





Sik,—On a recent occasion Mr, Bower answered the queries of 
one of your correspondents. Perhaps he will do the same thing 
for me. I have been an interested reader of this correspondence, 
but I do not know any mathematics beyond arithmetic and the power 
of reading a simple formula. Ihave been trying my hand at the 
question set by “‘ Q. E. D.,” and have got puzzled. is is what I 
make of it. 

“Q. E. D.” takes a pound of air at 62deg. and heats it. He 
adds 200 deg., as well as I remember, for I have not got a copy of 
THE ENGINEER beside me. The precise figure does not matter, 
however. To find the rise in pressure I add 62 to 461 = 523. 


Then the pressure will augment as per degree, and for 200 deg. 


on = +3824, 
1°3824 x 151b, = 20°75 1b. very nearly. I think this right. 

Now, by expanding the air behind a piston, and so doing work 
until the pressure falls to the original 151b., we shall get back to 
the original temperature, and all the heat will have been converted 
into work, as stated by ‘‘Q.E.D.” This seems all right, but I 
think there must be something wrong, because when the operation 
is over I shal] have left not 13 cubic feet of air—the volume within 
a fraction of one pound at 62deg.—but ]3 x 1°3824 = 17°97 cubic 
feet. But how can this be? We have the original temperature 


Fah, we have So the pressure will rise to 1°3824 and 





and the original pressure and a new volume, which is impossible. 

I have turned it over in my mind various ways, and I always 
arrive at the result that, whether I expand the air much or little, 
I must have a new relation between the temperature, pressure, and 
volume, so that in point of fact none of the heat imparted to the 
air at constant volume can ever be converted into work by expan- 
sion. Is this true? 

Is there any reason, on the other hand, why a pound of air 
should not have a volume of nearly 18 cubic feet, provided its 
temperature was 62 deg. and its pressure 15 lb., just as well as one 
of 13 cubic feet? Does not the energy in the air, that which gives 
it its pressure, depend on the quantity of heat which it contains 
independent of the temperature! If not, what part does the 


‘| temperature play / In the case stated it is evident that there is 


just the same quantity of heat in the air after the expansion as 
there was before it was heated, for only the 200 deg. Fah. have 
been converted into work.: I suppose there is some way of 
explaining these things without algebra. I hope there is. 
Halesowen, November 27th. Tom Scott. 





Sin,—Permit me to correct an apparent error in my last letter. 
I wrote that the foot-pounds of work expended in raising the 
temperature of a pound of air at 62 deg. Fah. to 200 deg. Fah. would 
be 183°45 per degree. This represents the work performed by one 

und of air expanding down to the initial pressure. I had this 
in my mind when writing. Of course the heat required to raise 
the temperature, the volume remaining constant, is less than this 
by 53°15 foot-pounds per degree. Q. E. D 

November 21st. 





HIGH-SPEED WARSHIPS. 


S1r,—From the enclosed cutting taken from a daily paper of this 
morning’s issue, you will observe that the U.S. cruiser Columbia is 
stated on her trial trip to have attained a speed of 22°81 knots, and 
under forced draught the astonishing speed of 25°03 knots per 
hour. From reliable sources we are informed that the fastest 
battleships, of corresponding class to the Columbia, of her Majesty’s 
Navy can give no greater speed under forced draught and with 
favourable conditions than 18°5 knots per hour. Many of your 
readers would be glad to know if there is any truth in this surprising 
statement concerning the Columbia, or whether, like many other 
American productions, it is to be taken eum grano salis. 

A very few years ago Southampton was visited by an old wooden 
ship or barque-rigged vessel, called the Kearsarge, I believe, and 
which, at that time, represented the highest class of battleship in 
the U.S. Navy. Whilst we have, since the introduction of steam 
into our Navy, been laboriously developing and perfecting the 
speed of our great battleships, the U.S. constructors have, as it 
were, almost at a single bound, and without any such experience 
as that which we have slowly but surely acquired by the one unfail- 
ing rule of trial and error, thus suddenly succeeded in “‘ licking 
creation.” It is much to be desired that the truth of this record 
on the part of our American cousins should be satisfactorily esta- 
blished, even though the search for it must be sought for beyond 
two places of decimals. PUZZLED. 

November 20th. 


[We have of course seen the statement in question. It is no 
impossible that it is true. The fastest rus may have been made with 
athree-knot tide under the ship. ‘‘ Puzzled” will do well to reserve 
his judgment until he is in possession of the facts. We have ships 
of war which have attained speeds much greater than 18°5 knots on 
their trial trips. The United States builders have all the benefit of 
our experience. It is not at all remarkable that, to use‘ eir own 
words, ‘‘ they should go one better.”—Eb. E.] 





BRITISH TRADE WITH JAVA. 


Sir,—In your issue of 17th inst. I observe a notice on petroleum 
in Java and Sumatra, from which it appears that the plant 
required for working the petroleum concession at Gunong Sarie 
has been ordered from Germany. This is not an isolated instance 
in which the Germans have secured orders for machinery in the 
Dutch East Indian Archipelago which might very legitimately have 
been expected to be placed in this country. It is of little avail 
deploring the fact of Lord Castlereagh some ninety years ago allow- 
ing those islands to pass out of our hands; it would be more to the 
point for British engineers to use their best endeavours to secure a 
fair share in those rich countries. Evidently our engineers do not 
think the islands of Java, Sumatra, Celebes, and Borneo, with an 
area of about 600,000 square miles, and 25,000,000 inhabitants, of 
sufficient importance for their trade, as, at the time of the 
Batavia Exhibition of Engineering and Agriculture—just closed— 
my firm, as commissioners for same, applied to manufacturers and 
engineers here to exhibit their goods, no charge being made for 
space; but hardly any interest was shown in the matter, as only 
eight British exhibits were received, whilst those from Germany, 
Belgium, and France amounted to a very large number, the 
consequence being that many of those foreign competitors 
secured not only private but municipal and Government con- 
tracts, such as lighting the capital of Buitenzorg by electricity, 
laying down several tram lines in connection with the Sumatra 
coal fields, &c. The only British branch of engineering which has 
made progress and holds its own in Java is that of sugar 
machinery, chiefly supplied by firms on the Clyde, who excel in 
this particular branch. I trust that these few observations may 
induce manufacturers here to pay greater attention in future to 
that important market. Henry HEMANS. 

Cornwall-buildings, 35, Queen Victoria-street, 

London, November 28rd. 





ATLANTIC STEAMERS. 

Sir,—I have just been reading the delightful letter on the above 
subject in your last issue, and think it quite time that the 
‘shining lights of our day,” who “evolve edicts from their inner 
consciousness,” should be exposed; and I know no one more 
— of exposing them than your correspondent, J. J. O'Neil. 

Yow that it is publicly known who “showed the fallacy” of 
that wonderful design which ‘had scantlings 15 per cent. less 
than the ‘basis’ vessel,” and ‘‘ was quite as heavy,” besides being 
“‘twice as costly” and ‘only half as strong,” we may expect to 
make progress; especially if ‘the greatest culprits,” instead of 
wasting time “inhaling the fresh breezes of the Clyde,” can be 
induced to visit Sunderland and inhale some experience of Atlantic 
liner construction. Meanwhile, the services of Mr. J. J. O’Neil should 
be secured to keep his eye on ‘‘ ships that elude the vigilance of 
the registry societies.” Pro Bono PUBLICO, 

Glasgow, November 22nd, 





TRACTION ENGINE GRIEVANCES. 

Sir,—I am requested to ask you to kindly allow me to make known 
through your columns that a meeting called by the Kent Traction 
Engine Owners’ Association will be held at the Sadlers Wells 
Theatre, Islington—within five minutes’ walk of the Agricultural 
Hall—in Cattle Show week, on Wednesday, December 6th, to 
discuss the best means of relieving traction engine owners and 
agriculturists using these engines from the present vexatious 
bye-laws. The chair will be taken at two o'clock. A proposal will 
also be submitted for combining the various local associations into 
one, covering the whole of the country. earl) 

The attendance of those of your readers and their friends who 
are interested in this question, which is a very important one to a 
large section of the community, is earnestly invited. 

H. K. SuMMERs, 
Secretary pro tefr. 
8, Laurence Pountney-bill, Cannon-street, E.C., 
don, November 24th. 


(For continuation of Letters see page 515) 
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WEST PUMPING STATION, ROTTERDAM SEWERAGE WORKS 
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Svan Eno 


PLAN SHOWING PILE FOUNDATIONS AND SEWAGE CHANNELS 


THE ROTTERDAM SEWAGE PUMPING STATION 
AND PUMPING ENGINES. 

Wirn this impression we complete the illustrations of the 
pumping station and pumping engines of the Rotterdam 
sewerage works. A longitudinal elevation and longitudinal 
section of the pumping station and transverse section were | 
published on pages 421 and 423 of our impression of the 3rd 
ult., and elevations, plans, and sections of the pumping 
engines as used at Rotterdam and Bombay were given on 
page 445 of the impression of the 10th ult., with further 
engravings of the Rotterdam and of the new Abbey Mills 
pumping engine of the London Sewage Works on page 448. | 
On page 451 some particulars of the pumping engines were | 
given. The stroke of the pumps is 3ft ; diameter, 36in.; and | 
the diameters of the engine cylinders are, high-pressure, 
12in.; intermediate, 18in.; and low-pressure, 29in. We now | 
publish engravings showing the arrangements of the sewage 
conduits’ and of the buildings generally, which are 
specially interesting from a building point of view, as they 
are supported entirely on an enormous pile network founda- 
tion. 


conditions and circumstances connected with the improve- 
ment of the sewage conveyance, disposal, and pumping, the 
Worthington pumps, as made by Messrs. James Simpson and 
Co., were selected, and the design of the buildings com- 
menced. The whole of the interesting details connected 


with the improvements, the quantities to be dealt with, and | 


the reasons for the arrangements adopted, as illustrated by 
the engravings we publish, have been given in a paper ‘“ On 


the Improvements made in the Canals and Basins of Rotter- | 


dam, and the Draining and Sewer Works undertaken there- 
with,” read before the Institute of Engineers of Holland, by 
Mr. H. A. van Ysselstein, the engineer of the works. 

The pumping station shown in the engravings is situated 


near the centre of the town, and hence the small size of the | 


buildings required for the pumps, and the quiet working, are 


matters of great importance. A portion of a map of the town | 


—Fig. 14—shows the position of the works with reference to 
Rotterdam and the adjoining places, named Delfshaven 
and Westersingel, the improvement of the drainage of which 
necessitated a complete re-arrangement of the sewers; or, 
more correctly, the correction of a system of sewerage instead 
of drains into the Wetering—see Fig. 8—which has been now 
converted into a clean water drainage receiver, flushed by 
fresh water from the moats or from the Schie, and drained 
by the east and west pumping stations, tha latter of which is 
shown by our engravings. 

A translation of the paper by Mr. Van Ysselstein has been 
placed at our disposal, but we are unable to find the space 
necessary for its reproduction. The pumping station and 
arrangements of conduits, pumps, inlet and discharge, are 
clearly shown by the engravings. Figs. 1 to 9, page 1, show 
ground plans of the west pumping station, and details of 
work carried out for the support of the quay wall at outflow 
chamber; Fig. 6 shows a plan of the pumping engine and 
boiler-house, with the old Fijuje pumps, a P. F., and the new 
house with the second pair of Simpson pumps. Figs. 10, 11 
and 12 show the station partly in section, in Fig. 12 at the 
delivery, and from the main sewage culvert reservoir, another 
section of which is seen in Figs. 13 and 15, pages 421 and 
423 ante, and page B. Figs. 18, 19, 20 and 21 are views of 
the second set of engines and pumps in the northern pump- 
Ing station, and Fig. 21 shows the dam wall through which 
the sewer outlets pass. Fig. 23 shows? 

Mr. van Ysselstein’s experience led him to demand that 
all moving parts of the pumps should be of gun-metal, 
including Plungers, valves, and_valve seats, all valve seat 
frames being removable separately. The valves are of the 
flap valve type, on Delta metal pins, with arrangements for 


This is clearly shown in the engravings on pages 506 | 
and 510. After investigating the whole of the influencing | 


| turers had complied with the terms of their guarantee. 





moving them, and easy release of the valve, which have been 
designed and patented by Messrs. Simpsonand Company. All 
the boilers, with the exception of one of the tubular type, 
are arranged for burning sewer gas. The three Cornish 
boilers were made by a Rotterdam firm, Messrs. Burgerhout 
and Son, at a cost of 4200fl.,and the tubulars, by Messrs. | 
Babcock and Wilcox, for 6250f1. The steam pipe connec- | 
tions may be gathered from Figs. 1 and 6, the whole of the 
steam piping being of cast iron without any expansion joint. | 
Arrangements are made for a regular mixture of soda with | 
the feed-water to prevent incrustation. 

Returning now to the new pumping engines as illustrated | 
on pages 445 to 448. This is the first time that pumps of the | 
Worthington type have been employed in the Netherlands for | 
what is known as polder draining. Referring in a report on 


| @ trial of the new triple-expansion engines, Mr. Ysselstein 


says:—‘ The steam pressure does not exceed four atmo- 
spheres. The peculiar shape of the diagram of the middle 
cylinder (p. 445 anfe), is very striking. 
the end it receives a counter pressure. This is due to the 
so-called ‘cross exhaust pipes.’ Thereby it is possible to 
introduce fresh steam into the middle pressure cylinder, 
which steam is conveyed there at the last moment of the 
stroke. Thus a counter pressure is set up which prevents 
any danger of the piston striking against the cylinder cover, 
or of the pump acquiring too much speed at the last moment, 
which would cause the valve to beat hard. In fact, by 
opening the little tap of the cross exhaust more or less, the 
engine can be regulated and made to work with the utmost 
smoothness. In the engines of the Western Draining Mill 
Station this regulation is so perfect that the apparatus can 
be set to work at eight, as well as with eighteen strokes, 
which is a great advantage as regards keeping the reservoir 
at a given level. 

“The manufacturers guaranteed that the engine should not 
consume more than thirty-four English pounds of steam per 
horse-power measured in water raised. All the works were 


| finished in the course of the summer of 1891, and on the | 
16th, 17th, and 18th of December of that year the engines | 


could be tried in order to ascertain whether the manufac- 
For 
this purpose, the feed piping of the engine was disconnected 
from the boiler and the boiler was fed by the donkey pump 
existing in the engine-house—a small Worthington pump— 
which pumped the water from a tank feed by a reservoir, the 
contents whereof were accurately measured. This was filled 
from the water main. 


“Tn consideration of the stipulation made in the contract, | 


that dry steam should be supplied, a separator was placed 
into the steam channel, which separated from the steam any 
water carried away with the steam, or condensed in the pipes. 
This water was intercepted, measured and deducted from the 
quantity consumed. This was done with each engine for about 


six hours, and the result was that for each horse-power of | 


water raised, not more than twenty-four English pounds of 
steam had been consumed. However, it should be noted 
that in the contract there was a stipulation to the effect 


that during the trial the engine should not work with a total | 


lift of less than 10 metres, whereby a somewhat more favour- 
able proportion was obtained than would exist under ordinary 
circumstances. 

“The above-named quantity of steam of twenty-four Eng- 
lish pounds or 10:8 kilos.—assuming that about eight times as 
much water is evaporated as the quantity of coal con- 


sumed—would correspond to a consumption of coal equal to | 


1:3 kilos. per horse-power, which is certainly a good result for 
machines of such a small lift. Practically, in actual working, 
the circumstances are to some extent still more favourable 
than in the-trial. In the first place, cold water was there 
conveyed into the boiler at a temperature of about 40 deg. 
Fah., whereas under ordinary circumstances the water intro- 


It is evident that at | 


duced into the boilers from the air-pump has a temperature 
of 100deg. Fah. Moreover, in the above-mentioned trial a 
useful effect of 92 per cent. is calculated for. As it was 
somewhat difficult to fix the useful effect of the pumps 
accurately, it was stipulated in the contract that, in calculat- 
ing the quantity of water raised, the displacement by the 
plunger, less 8 per cent., should be taken as the average ; 
that, however, the Board should have the right to stipulate 
this otherwsie, as they might think fit, in case they should 
consider that the useful effect was less, yet that, in case of a 
more favourable result, this should not be taken into con- 
sideration, whereas in the event of a less favourable useful 
effect, the reverse should be done. 

“‘ As, from the perfectly tight closing of the valves, we had 


| arrived at the conviction that the useful effect was over 92 per 


cent., we did not make any further stipulation in this respect. 
It should, however, be certainly evident that the result is 
much more favourable, so that actually the consumption of 
coal is still lower in consequence. 

“Tt may therefore be said that Messrs. Simpson and Co. 
have fulfilled their obligations in every respect.” 

The results of the trials which were made are given in the 
report as follows, the figures being given in the annexed 
table :— 


Observations and Results of Trials made by Mr. H. A. Van 
Ysselstein at the West Pumping Station, Rotterdam, on 
December 16th and 17th, 1891 :— 

Trial made on December 16th, 1891, on A and B. 


Totel time rum .. .. <1 «2 6 hours 16 minutes 
Head above engine centre average 7°95 metres 


Suction oa “ +9 | aa 
Totalliftaverage .. .. .. «. 11°26 (,, 
Boiler pressure 5°09 atmespheres 75 Ib. 
Vacuum. . oo 26°25in. 


Number of feed tanks .. 
Weight of each feed tank 
re eer ae ee ee 
Number of tanks of priming and jacket 

, ee a 
SO sx. ce ke na.) oe. 00.00. 00 60 
Total quantity of priming and jacket water 


‘ 
1025 kilos. = 2259 lb. 
7175 kilos. =15,813°70 Ib. 





150 kilos. 
1515 kilos. = 3339 Ib. 


Temperature of feed off main “< 45 deg. Fah. 
as air pump discharge .. 90 deg. 
Pump horse-power .. 109°7 


23°00 Ib. = 10°487 kiles, 
1192 kilos, = 2627 Ib. 
$23 kilos. = 712 Ib. 

6852 kilos. = 15,101 Ib. 


Total feed per P.H.P. per hour gross.. .. 
Total jacket water with priming water 
Total priming water without jacket water 
Total feed without priming water “a 
Feed-water per P.H.P. per hour .. 21°96 Ib. = 9°96 kilos. 
Jackets consumed of feed-water.. 17 per cent. 


Trial held December 17th, 1891, on C and D. 


Total timerum .. .. .. « «+ « . 6hours 18 minutes 
Head above engine centre .. .. .. .. 7°63 metres 
Suction below ,, ” ae ae a. 

Ce ee eee « oe 

Boiler pressure 5°08 atmospheres 74°81b. 

Vacuum.. 7 


ay er 26°5in, 
Number of feed tanks .. 7 
Weight of each feed tank 1025 kilos. = 2259 Ib. 
TOM MOON: nn xs ce as ce es. os, oe THO RM UE SIS TI. 
Number of priming and jacket water tanks 3 
Surplus... 200 kilos. 


Total quantity of priming and jacket water 1565 kilos. = 3449-26 Ib. 
Temperature of feed off main .. .. 45 deg. 
‘J air pump discharge .; 104 deg. 
ee 108°3 


Pe eer 

Total feed por P.ELP. -... <c. os cc 

Total jacket water—priming water .. 

Total priming—jacket water. . 

Total feed—priming water .. .. .. 

Pounds of feed per P.H.P. per hour..  .. 

Jackets on this trial consumed of the feed- 
water .. ee . 


= 23°17 Ib. = 10°50 kilos. 
1237°4 kilos, = 2727 Ib. 
327°6 kilos. =722 Ib. 

6847 kilos. = 15,090°781 Ib. 
22°11 Ib. = 10°03 kilos. 


we ce co co ce co 1S percent, 

“The feed-water taken off the main was measured in a 
tank, and its weight accurately known, and the number of 
tanks required was carefully registered, It was afterwards 
pumped into the boiler by a donkey pump. At the beginning 
and at the end of the trial the water in the boiler was main- 
tained the same height in the boiler gauge glass, and the 
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steam pressure was carefully kept at the same point through- 
out. The jacket water, together with the priming water, 
first flowed into a separator supplied with a gauge glass, 
and the height of water shown on the gauge glass was 
carefully kept at the same level. The water collecting in the 
separator was carefully measured in a tank outside the 
engine house, and its weight noted. The temperature of the 
feed-water during the trial, and also of the air pump dis- 
charge, was noted. The length of stroke was kept constant. 
The readings on the steam pressure, vacuum, delivery, and 
suction gauges were taken every fifteen minutes, and also the 
counter was noted. On December 18th the engines were run 
as on the days of the trials, and the jacket water was 
measured independently of the priming water. The actual 
delivery of the main engine feed-pumps was measured in 
order that a proper and accurate calculation might be made 
for determining what the temperature of the feed-water 
would have been had it been taken from the air pump dis- 
charge, into which the priming and jacket water usually 
flows, instead of off the water main.” 

The engines continue to do their work in the most efficient 
manner, and we are informed that it was only found 
necessary to renew 10 per cent. of the leathers and pump 
valves after two years’ working, showing that this form of 
pump meets every requirement for this difficult service. 








PARLIAMENTARY NOTES. 


Harbours of refuge-—Mr. Mundella, on behalf of the 
Board of Trade, stated that the Government are not prepared 
to encourage the idea that it is their duty to construct har- 
bours of refuge on our coasts. Successive Governments, he 
added, have repeatedly discouraged this idea. We believe 
that Mr. Burnie, who put the question which elicited this 
answer, intends to recur to the subject. 

Cost of a battleship in commission.—According to the 
Secretary to the Admiralty, the annual cost of a battleship 
during commission is estimated to amount to about £50,000. 
This sum includes repairs, maintenance, sea stores, coals, 
pay and victualling, &c. 

The strength of the Navy.—On Friday last, Sir G. Chesney 
put an important question to Mr. Gladstone, and received an 
important answer. Sir G. Chesney reminded the Prime 
Minister of his assurance last week that “ neither the House 
nor the country need entertain, in the existing circumstances, 
the smallest apprehension as to the maintenance of the 
distinct naval supremacy of Great Britain,” and asked 
whether, having regard to the time which must necessarily 
intervene between the laying down of a plan of shipbuilding 
operations and carrying it out, his assurance might be under- 
stood to apply to the immediate future as well as to the 
present, in view of the rate of progress in building ships of 
war now obtaining in this and other countries. Mr. Glad- 
stone said that the question was founded upon “certain 
assumptions as to the necessary interval between the adop- 
tion and the execution of any plan of shipbuilding.” He 
understood that the Admiralty were making engagements for 
reducing that time as far as possible. When the Navy Esti- 
mates came up it would be found that further shipbuilding 
could be begun at an early date, and fresh provision could be 
made for avoiding delays in completing work already ordered. 
Then Mr. Gladstone said this :—‘* These facts enable me to 
assert to the House that when I spoke of maintaining—I said 
the naval supremacy, but I conveyed, what I think is the 
idea chiefly intended, in another phrase, —- more 
appropriate—the relative naval strength of this country, I 
referred to the future without any exception or distinction 
between immediate and remote, as well as at the present 
time.” It seems to us that a good deal turns upon the mean- 
ing of the word “ relative ” in this connection, and thatis not 
clear. ‘ Relative’ to what? 

Boilers of the Bellona.—On Monday Mr. Gourlay asked 
whether the boilers of the Bellona cruiser, even after fitting 
the tubes with ferrules, were a failure, and when recently 
subjected to an experimental steam trial at Keyham, for the 
purpose of ascertaining if an alteration in the furnace-bridge 
would prevent the tubes from choking, these, when tested 
upon only three-fifths of full power speed, proved ineffective ; 
also whether at the end of eight hours it was found neces- 
sary to draw the fires, and whether the ferrules, when 
examined, were found to be in a bad condition, some com- 
pletely, and the remainder partly choked; also how many 
vessels of this and other classes were fitted with single- 
chamber boilers. Sir U. Kay-Shuttleworth replied that, 
although the Bellona’s boiler tubes had been ferruled, the 
boilers were not giving satisfaction. The same difficulty had 
not arisen in the case of the Barham, a sister ship, whose 
boiler tubes had been similarly ferruled. If further expe- 
rience with the Bellona should continue unsatisfactory the 
boilers could be made efficient by re-tubing. Her boilers are 
of locomotive type. ‘This is quite distinct,” he said, 
“from the single-chamber boilers referred to in the question. 
These are tank boilers.” Is not Sir Ughtred rather hard 
on the single-chambers to call them tank boilers ? 

Level crossings.—Mr. Mundella stated on Monday that in 
case of railways constructed prior to 1863, the Board of 
Trade has no power to order the construction of bridges or 
subways in lieu of level crossings, but where railways have 
been made since that date the Railway Clauses Act, 1863, 
applies, and the Board may order the execution of such 
works as are best adapted for removing or diminishing danger. 
The Ramsbottom level crossing was made before that date. 
Mr. Mundella repeated the substance of his answer about 
this crossing which we gave last week, and he added that 
General Hutchinson did not recommend a vehicular subway. 
Further communication had been made to the railway 
company. 

Re-arming broadside ships.—Sir F. Seager Hunt asked 
whether, out of the total of seventy-seven armoured vessels 
which this country possesses, exclusive of the Abyssinia and 
Magdala, of the Indian Marine, and the Cerberus, belonging 
to the Colony of Victoria, forty of these, mounting in all 
355 guns, were armed with muzzle-loading guns, which had 
long ago been discarded by every other nation, and, if so, 
whether the Government would include the re-arming of 
these ships, or any of them, in next year’s estimate. Sir 
U. Kay-Shuttleworth acknowledged that the figures given 
were practically correct. Nodoubt breech-loading guns were 
introduced by other nations at an earlier date than in this 
country, but previous Boards of Admiralty have had to con- 
sider the question whether money could be more advan- 
tageously spent in re-arming the older broadside ships with 
breech-loaders, or in the construction of modern ships, and 
experience has led to the decision that the latter course is 
preferable, as re-arming these old broadside ships is very 


costly, and the advantage gained is not commensurate with 
the outlay. The proportion of ships with muzzle-loading 
guns is diminishing every year; and each of them has been 
brought up to date, as regards auxiliary armament, with 
machine and quick-firing guns. 








THE INSTITUTION OF CIVIL ENGINEERS. 


IMPOUNDING RESERVOIRS IN INDIA. 

At the ordinary meeting on Tuesday, the 2lst of November, 
Sir Benjamin Baker, K.C.M.G., Vice-president, in the chair, four 
communications were read dealing with the subject of ‘‘ Impounding 
Reservoirs in India and the Design of Masonry Dams.” 

The first ee was on ‘‘The Tansa Works for the Water Supply 
of Bombay,” by Mr. W. J. B. Clerke, B.A., C.LE., M. Inst. C.E, 
After referring to previous accounts of the Bombay water supply, 
the author gave a general outline of the present extended works, 
and proceeded to describe in detail the principal feature of the 
scheme, namely, the masonry dam at Tansa. At a distance of 
fifty-seven miles from Bombay a storage-reservoir had been con- 
structed in the Tansa Valley, capable of impounding, after all 
deductions, 1,801,000,000 cubic feet, equal to 31,000,000 gallons 
daily for 365 days; and as the waste-weir ran for at least three 
months in the year, the actual quantity available would be 
41,000,000 gallons per day for a population of 821,764. Should 
that quantity ever become insufficient, the dam had been so 
designed that it could be raised to a height which would double 
the capacity of the lake. The section of the dam had been 
designed according to the methods advanced by Mr. Bouvier, of 
the French Service of Roads and Bridges, and while fulfilling all 
requirements of stability was economical as regarded material. 
The geological formation of the rock basin of the Tansa Valley was 
amygdaloid trap, but at the site of the dam this was partly over- 
laid by a mass of crystalline basalt, intersected by veins of soft 
material, which necessitated the foundations being carried in some 
places 30ft. below the rock level to reach the trap. This entailed 
a heavy outlay, but the result had been satisfactory, as the founda- 
tions were quite water-tight. The dam was constructed of 
uncoursed rubble masonry throughout. Anything approaching 
regular horizontal joints was carefully avoided, and pains were 
taken to preserve a good bond throughout the whole breadth of 
the work. The greater part of the stones used did not average 
more than 4 cubic foot in bulk. Every stone was laid full in 
mortar, each one being selected so as to roughly fit the place it 
was to be laid in; it was then driven home in its bedding of 
mortar by blows from a light mallet, and all spaces between it 
and the adjoining stones were filled flush with mortar. Spalls 
or smal] stones were then inserted in the mortar between the 
joints. Occasionally, where convenient, large masses of stone 
were placed in the body of the work, each mass being bedded 
in mortar and built round with rubble masonry; but this 
system was only used for an insignificant portion of the work. 
Great care was taken by close supervision to prevent, as far 
as possible, any dry work or hollow spaces occurring in the 
masonry. There was no ashlar in the faces, though the surface 
stones had to be roughly faced with the hammer to preserve the 
outline of the profile. Kunkur lime mixed with sand of disinteg- 
rated trap-rock, obtained from the beds of the rivers near the 
works, was used for the mortar. The total quantity of masonry 
in the dam was 11,000,000 cubic feet. The aqueduct between the 
reservoir and Bombay consisted partly of conduits of rubble 
masonry, partly of tunnelling, and partly of cast iron pipes. The 
syphons used in crossing valleys were 48in. in diameter and 1] lin. 
or 12in. thick, according to the maximum head imposed upon 
them. The stop valves were of the Glentield Company's pattern, 
with two shutters. The whole of the pipes for the work, amount- 
ing to 48,000 tons, were manufactured at Glasgow. Each pipe was 
tested with oil in the manufactory to a pressure of 2001b, on the 
square inch. The cost was £5 lis. Sd. per ton, delivered at 
Bassein Creek. The total cost of the works was 149,50,000 rupees. 

The second paper was on ‘‘ The Baroda Waterworks,” by Mr. 
Jagannath Sadasewjee, Assoc. M.Inst. C.E. The city of Baroda, 
containing a population of about 120,000, was formerly dependent 
for its water supply upon tanks and wells in the immediate 
vicinity. Shortly after the accession of the present Gaikwar, the 
author proposed that water should be obtained from the river 
eae ae within His Highness’s territory. The undertaking 
involved the construction of an impounding-reservoir twelve miles 
north-east of Baroda, a 30in. cast iron main, settling tanks and 
purification works; alsoa covered service reservoir and distribution 
works. The scheme was designed to supply 3,000,000 gallons daily. 
The catchment area of Lake Sayaji—as the impounding reservoir 
had been named—was 36°2 square miles, the water-spread at top- 
water level being 4°72 square miles, The mean rainfall for seventeen 

ears was 39in., and that for three consecutive dry years 33in. 

e loss by evaporation from the reservoir was assumed to be 72in. 
annually. The reservoir was formed by an earthen embankment 
across the Surya River, 14,400ft. in length and 54ft. in maximum 
height, storing 1,287,000,000 cubic feet of water. The top breadth, 
which was uniform throughout, was 15ft. The outer slope of the 
bank was built at an inclination of 2 to 1; the inner slope, which 
was faced with pitching of dry bricks 9in. thick, was inclined 
3 to 1. There was no puddle wall in the embankment, the 
material employed being of good quality, but one was carried 
through the natural ground beneath it along its entire course. 
Subsequently a second puddle wall was put in at a distance of 
150ft. from the inner toe of the bank to prevent underground per- 
colation. The waste-water course had a clear width of 800ft., and 
was excavated through the elevated ground forming the north 
boundary of the reservoir. The draw-off and scour valves were 
contained in a tower connected with the lake by two plug valves. 
From the interior of the tower the water passed into a 30in. cast- 
iron main controlled by asluice valve. From the valve house at 
the foot of the embankment, a castiron main, also 30in. in 
diameter, was laid parallel to the road from Ajiva to Baroda. The 
length of main from the valve tower to the Mandvi tower was 
twelve and a-half miles. It was provided with twelve stop valves, 
and twelve ball air valves at ten distances of one mile ; and six 
scour valves were ee in convenient situations for supplying 
water to certain villages in times of scarcity. The supply from the 
Surya River was not altogether satisfactory, and it was intended 
to supplement these works by throwing an earthen dam across the 
Vishwamitri River, to forma lake at the village of Asoj, and to 
cut a canal about four miles in length to feed the Sayaji lake. 

The third paper was on ‘‘The Water Supply of Jeypore, 
Rajputana,” by Colonel S, 8. Jacob, C.I.E., Assoc, at C.E. The 
author described the water supply of the city previous to 1873, 
when, after an exhaustive inquiry, it was decided to obtain a supply 
from the Amani Shah Nullah, the water of which had been pro- 
nounced to be of excellent quality. A weir was made across the 
bed of the nullah on the site of a formerly existing dam, Pumping 
machinery was erected and a supply of 36,000 gallons per hour was 
obtained. These works were completed in 1879, and fulfilled their 
purpose until May or June, 1881, when the water in the stream was 
only just sufficient to meet the increased demand. The fact that 
during the rains a large volume of water flowed away, suggested 
the storing of this surplus water for use during the hot weather; 
but in order to accomplish this it was necessary that a dam 
should be completed in one season between the rains. A site 
was selected, 750ft. above the pumping station, where 
148,000,000 cubic feet of water could be impounded from a 
drainage area of about 13 square miles. The mean rainfall was 
24in., but owing to the nature of the soil it was considered 
that not more than 4in., or about 120,000,000 cubic feet, 





would flow off annually. After the embankment had been made, 
it was found that only one-sixtieth part of the rainfall flowed off 





the catchment area into the reservoir. The embankment possessed 
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some interest in that it had no puddle wall and was 
resting upon sand and mud, the natural surface bei 
up and coarse grass roots removed. Work was beg 
June, 1884, Sidings of light rails were laid down on each b 
with a slight incline. Two men were placed in charge of “ 
wagon, which, after being filled, was pushed along and — 
acquired sufficient momentum to run on to the site of the hee 
carrying both the earth and the men, who jumped on to the w. : ; 
after ——s it. As the embankment rose the rails were ele 
raised, and the speed and economy with which the work was do . 
were highly satisfactory. As many as one hundred and twenty-ning 
wagons were at one time employed, bringing some 30,000 cubic f ut 
of sand daily from a distance of about 1000ft. at half the cost’*t 
manual labour. Extra men were employed to spread and ram th 
earth, and a few Raj elephants walked backwards and forwards, 
morning anu evening, over the work to consolidate it. A tem : ; 
rary outlet, consisting of two 12in. sluices, was built 5ft, above . 
river bed at one side, and the nullah was closed on the 26th of 
October, with the object of impounding as much water as possible 
for the ensuing hot season. In the meantime the permanent outlet 
well and culvert were taken in hand, The outlet well was of 
masonry. Wing walls were provided on the water side, with cross 
walls to counteract any thrust. In these cross walls there were 
large openings, over which movable iron gratings were fixed. The 
water passed through these gratings to two 12in. outlet valves 
worked from cast iron pillars on the top of the well. The outlet 
culvert was of ropes A 7ft. wide and 7}ft. high. To prevent water 
creeping along the culvert, slabs of sandstone 3in, or din. thick and 
about 8ft. long were built in the masonry of the culvert, projectin 
6ft. all round it, forming collars at every 50ft. along the length of 
the culvert, against which the earth was well rammed. Special 
means were taken to prevent leakage at the toe of the outer slope; 
next the earth a layer of sharp sand about 10ft. wide and ft. dee, 
was placed, outside this a similar layer of small broken stone, and 
finally a similar mass of large rubble. The work was completed in 
September, 1885, at a cost of Rs, 997,609. ‘I'he greatest flood 
occurred on the Ist August, 1885, when the water rose 5ft. 10in 
in twenty-four hours, The highest level yet attained by the water 
was 31 }ft. 

The last paper read was ‘‘ On the Design of Masonry Dams,” by 
Professor Franz Kreuter, of Munich. The author proposed to 
show how, by dividing the problem into several distinct parts and 
by introducing certain limitations and suppositions, a mathematical 
solution a3 exact as desired might be arrived at without employing 
the system of trials and tedious calculations generally thought 
necessary. According to De Sazilly, Graeff uel Eee, Kranty, 
Rankine, and others—to whose labours was due the idea of giving 
to the cross sections of masonry dams a shape of uniform stability 
and strength—the basis of a sound theory of these structures 
was :—(1) That at any horizontal section the intensity of pressure 
at the faces of the wall should never exceed a certain value, fixed 
upon as the safe crushing load of the material of the dam. (2) 
That at no horizontal layer of the masonry should there be any 
danger of sliding. (8) That at those parts of the profile where the 
wall had a batter, the intensity of pressure at the faces should be 
diminished below the limits answering to vertical faces. (4) That 
there ought to be no practically appreciable tension in any part of 
the masonry, whether at the outer face when the reservoir was 
empty, or at the inner face when it was full. The lines of resist- 
ance therefore should not deviate from the middle of the thickness 
of the wall to an extent exceeding one-sixth of the thickness, 
Adhering to these principles, the author made the following 
assumptions :—(a) The water-level was supposed to reach to the 
top of. the wall; (4) the vertical component of the water pressure 
— the battered part of the inner face of the wall was provision. 
ally neglected ; (c) the shearing stresses acting parallel to the 
layers of the wall were not allowed for. The effect of these limita- 
tions was explained, and the author proceeded to consider the 
primary shape of the cross section. The simplest form was a 
right-angled triangle with a vertical inner face. This form of 
cross section, however, could not be realised in practice owing to 
the necessity of giving a certain width to the top of the wall, 
which often had to be sufficient to form a road. The upper 
part of the wall was frequently a rectangular block of 
masonry, and where it was not so it might be represented for 
the purposes of the design by such a block equivalent to the 
actual structure. But if such a superstracture were placed upon 
the triangular dam, the lines of resistance would be displaced 
throughout the whole body of the dam. It was therefore necessary 
to depart from the triangular cross section, and among the elements 
determining the cross section to be sought for would be the mass 
and form of the superstructure, This necessity was met by dividing 
the wall into three parts, to which different methods were applied ; 
namely—the rectangular superstructure, the body of the wall with 
vertical inner face and curved outer face, and the lowest portion or 
base of the wall with both faces curved. The author maintained 
that this division of the subject, due to Delocre, was incomplete, 
because if the same conditions of stability were made to apply 
throughout, there would be a discontinuity at the plane of junction 
of the portions (1) and (2); he consequently introduced between 

rtions (1) and (2), another portion to which the condition of 
No. 1 would apply at its upper limit, and those of No, 2 at its 
lower limit. His investigation was therefore divided into four 
parts, treating respectively of the four portions of the wall 
to which different conditions had to be applied. These portions 
were considered analytically, and to exemplify the method described 
a resultant cross section was developed, applicable, according to 
the author's theory, to the conditions of the well-known masonry 
dam of Furens, 
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SciENCE LECTURES FOR THE PEOPLE,—The last of the Gilchrist 
lectures, in connection with the Bethnal Green Free Library, will 
be given on Thursday, December 7th, in the Great Assembly Hall, 
Mile End-road, F.—seats for 5000 persons—by Dr. Andrew Wilson, 
editor of Hea/th, &c., on ‘* Brain and Nerve, and their Work,” 
illustrated with a powerful oxy-hydrogen lantern. The Ven. 
Archdeacon Sinclair will preside. Applications for tickets should 
be made before the night of the lecture, as the demand is expected 
to be very great. 


THE YORKSHIRE COLLEGE ENGINEERING Society, — The last 
ordinary meeting of this Society took place on Monday, November 
27th, when Professor Arnold Lupton presided. The Cesaver, Mr. 
W. J. Jenkins, A.M. Inst. C.E., of Manchester, read a paper on 
‘* Air Compressing Machinery.” In his prefatory remarks he said 
that opinion with regard to the inefficiency of air compressors was 
due to the fact that until very recently this class of machinery had 
not had a scientific treatment—a statement which was far from 
being correct. They had plenty of scientific treatment, but not 
enough of practically applied observation or experience. He went 
on to point out that in the most crude form of air compressor the 
pressure in the compression cylinder would rise along the adiabatic 
curve, and that in the ideal compressor it should rise along the 
isothermal curve. In the former case air was delivered in the main 
ata _—_ temperature, the rapid fall of which soon reduced the 
available pressure for working motors, whilst, in the latter case, 
the pressure in the main remained practically constant. The best 
results had been obtained by injecting cold water into the com- 
pressor cylinder during the compression stroke ; but the effect of 
this was to charge the water, which inevitably remained in the 
cylinder, with air which was given off again during the suction 
stroke, thus interfering with the drawing of a fresh charge of air 
into the compression cylinder. The question of clearance was 
discussed at length, and it was shown by an indicator diagram 
how, with even small clearances, the compressor piston must 
recede during the suction stroke, until the comp air in the 
clearance space had expanded to atmospheric pressure, before more 
air could be drawn in, 
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RAILWAY MATTERS. 


Surveyors are busily engaged with the proposed line 
from Carmarthen to Milford Haven, and the project is stated to be 
strongly approved of by the London and North-Western Railway. 


REFERRING to a paragraph which appeared in a daily 
contemporary as to notice of an intended application to Parliament 
hy the Central London Company for an Extension of Time Bill, the 
<ecretary, Mr. T. Matesdorp, writes to say that it is not in con- 
templation to work the Central London Railway by any other 
motive power than electricity. 


‘Tye Secretary of State for Moreign Affairs has received 
information to the effect that the Norwegian State Railways will, 
until the evening ofjthe 4th of December inst., receive by letter or 
telegram tenders for the supply of 6800, or 12,800, tons of steel 
yails and fish-plates. The specifications, &e., may be seen between 
the hours of eleven and six, at the Commercial Department of the 
Foreign-office, Downing-street, 

Wurst travelling at high speed on the 27th ult., the 
1.5 p.m. Lancashire and Yorkshire express from Normanton to 
York ran into a horse, which had strayed on to the line near York, 
The result was that four carriages—one of which was overturned— 
left the rails. A daily contemporary says there were only three 
passengers in the overturned vehicle, and none of the thirty 
passengers in the train were seriously hurt ; but it is not stated 
what became of the horse. 


Tr conference between tha Natal delegates and the 
representatives of the Transvaal Government, which opened in 
Pretoria in the beginning of November, in connection with the 
extension of the Colony’s railway from Charlestown into the Trans- 
yaal, has concluded, President Kruger personally assured the 
Natal delegates that every effort would be made to commence the 
construction of the Charlestown extension line by the beginning of 
the New Year. 

Tur 27th ult. was the date fixed for the adjudication of 
fresh tenders for the construction of the Sofia-Roman Railway, the 
contract previously concluded having failed to obtain the sanction 
of the Sobranyé. No fresh offer was received, and the only course 
left is, therefore, to reconsider the tender of the firm of Had- 
schienoff, who previously undertook to build the line for 
21,700,000f. ‘I'he question will, however, according to a Reuter 
telegram, have again to come before the Sobranyé for a final 
decision. 


Tue Swinton, Blyth, and Sutton Railway is once 
more being revived, and engineering surveys have been recently 
made of the country to be traversed. The line is to pass hovegh 
Maltby and Swinton, crossing the Swinton market place, thence to 
Old Denaby, from which a connection will be formed with the 
Manchester, Sheffield, and Lincolnshire Railway below the 
Mexborough east box. The new line will run over the Manchester, 
Sheffield, and Lincolnshire for some distance, and then will branch 
off to Blyth and Sutton, forming a junction with the Great 
Northern Railway about two miles North of Retford. 


A GENERAL classification of the accidents in the United 
States in September shows the following :— 
Col- Derail- Other 


Moa te a 
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Negligence in operation .... 42 .. 17... 0 .. 59 .. 39 
Unforeseen obstructions .... 0 .. 12... 2... Mm. 8 
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A pEpUTATION of Leeds, Bradford, and Newcastle mer- 
chants will wait upon the di: ectors of the North-Eastern Railway Com- 
pany to-day—Fnday—at York, with reference to the delay in the 
transit and delivery of coal from Durhamand Northumberland during 
the late Midland strike. Complaint is made that as the result of 
large quantities of coal being left on the lines after the termination 
of the strike, heavy losses are being sustained, and that in many cases 
coals which were bought at the highest prices are now being 
rejected by consumers. In these circumstances the deputation 
hope to prevail on the railway company to reduce the railway 
rates on that portion of the coals which has been unnecessarily 
delayed. 


Tue record of train accidents in September in the 
United States includes 77 collisions, 75 derailments, and 6 other 
accidents, a total of 158 accidents, in which 79 persons were killed, 
and 200 injured. These accidents are classified by the Railroad 
Gazette as ‘follows :—Collisions: Total, 77. Derailments: Broken 
rail, 2; loose or spread rail, 2; defective bridge, 1; defective 
switch, 2; defective frog, 2; broken wheel, 5; brolsen axle, 4; 
broken truck, 2; fallen brake beam, 2; loose wheel, 1: failure of 
draw-bar, 2; ruptured brake hose, 1; misplaced switch, 3; 
unfastened switch, 2; careless running, 1; track repairers, 3; bad 
loading, 5; runaway train, 1; derailing switch, 1; open draw, 1; 
animals on track, 3; malicious obstruction, 6; accidental obstruc- 
tion, 3; unexplained, 20; total, 75. Other accidents: Boiler 
explosion, 2; cylinder explosion, 1; broken side rod, 1; other 
causes, 2; total, 6. Total number of accidents, 158, 


Tur London and North-Western Railway Company 
contemplates important alterations at its port at Deganwy, on the 
river wren North Wales, with a view to making it the centre 
of a new fishing industry. A successful experiment has just been 
concluded. A portion of the steam trawling fleet was ordered to 
rendezvous at anwy. Four hundred tons of fish were landed 
there and despatched to various markets, the railway facilities 
being excellent. The freights to London are £2, and to Live 1 
and Manchester 18s, 6d. per ton, or quite £1 per ton below those 
from Milford Haven. Before, however, Deganwy can be adopted 
by the Trawling Company, the docks and ports will require atten- 
tion, as steam trawlers could not put in there in winter. The 
North-Western Railway Company spent £30,000 in constructing 
Deganwy Harbour, but additional expenditure will be required to 
meet the necessities of the fish trade. The railway company’s 
engineers have visited Deganwy, and the estimates of expenditure 
are under consideration. If the arrangements are satisfactory, 
the ‘Trawling Company will spend £7000 on ice storage chambers, 
and remove all their hands from Milford Haven, Deganwy is 
situated about two miles from Llandudno, and is popular with 
tourists, 





In concluding a report to the Board of Trade on the 
collision that occurred on the 23rd September, at Ludgershall 
Station, on the Midland and South-Western Junction Railway, 
when, while the 9.5 p.m. excursion train from Andover to Chelten- 
ham was standing at the up platform, waiting for the 5,31 p.m. 
train from Cheltenham to Andover to pass, it was run into by the 
latter train, which failed to stop at the down home-signal, although 
this signal was at danger, Major H. A. Yorke says :—“ The inter- 
locking of the signals with the points at each end of the loops at 
the stations on this line is not altogether in accordance with 
modern practice, As already explained, the home-signals in each 
direction are interlocked with both the facing and trailing points, 
‘othat when two trains have to pass each other at a station, and 
one or other of them overruns the signal, a collision is rendered 
almost inevitable. The more recent arrangement is to interlock 
the home-signals with the facing loop points only, and the starting 
signals with the trailing points, in which case the facing points 
would be normally in position for the proper—i.e., left-hand—road 
for an incoming train, and the chances of a collision owing to a 
train overrunning the signals would be much reduced. 1 would 
therefore recommend that this alteration in the locking be made 
4s soon as possible at all the stations on this railway.” 





NOTES AND MEMORANDA, 


In a paper recently 12ad before the Paris Academy of 
Sciences, on the baking temperature of bread, by M. Aimé Girard, 
the author states that numerous experiments have proved that 
101 deg. Cent.—214 Fah.—is the normal temperature in the 
interior of bread and biscuit during baking, if the product is to be 
satisfactory. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read ‘“‘On Goubet’s Joint and its Application to 
Marine Screw Propellers,” by M. H. Resal. ‘This is a mathe- 
matical investigation of the action of a joint capable of making 
the propeties act as supplementary steering gear, and of adapting 
it to submarine navigation. It is shown to possess several advan- 
tages over the similar American Clemens joint. 


A PAPER on the determination of the true atomic 
weight of hydrogen was recently read before the Paris Academy 
of Sciences, by M. G. Hinrichs. Taking as abscissse the weights of 
hydrogen employed by Keiser, Dittmar, and Morley, in their 
respective determinations of the atomic weight of hydrogen, and 
as co-ordinates the values found, the author has obtained a diagram 
which indicates that the values vary according to the weight of 
gas used in the experiments. In his opinion this proves that the 
ratio of H to O is absolutely as 1 is to 16. 


PLATINUM can be brought to the welding point, but 
cannot be melted in a crucible furnace by the combustion of cold 
gas with cold air, which should, according to the old formule, give 
a sensible temperature of 2650° C., or far above the melting-point 
of the metal—1775° according to Violle. The reason for this 
difference Mr. E. Blass found some time ago to be due to the 
assumption that the specific heats of the products of combustion, 
water, and carbon dioxide, are constant; whereas these values 
actually change very rapidly with increased temperature in both 
gases, the expressions for their mean value, being according to Le 
Chatelier—‘‘ Ann. des Mines,” iv.,1883—asfollows:—COz2: cv = 0°188 
+ 0°000273 + — 0°0000000537 #2 H2O: ep = 0°420 + 0°000364 ¢. 
Calculated in this manner, the temperature attainable by burning 
water-gas with air is apenennatee 1700°, a result sufficiently near 
to the value obtained by Violle’s direct experiment to establish the 
probable correctness of the Le Chatelier formula ; but in order to 
test the point more completely, experiments were carried out at 
the joint cost of the German Iron Smelters’ Society and the 
European Water-Gas Company, with water-gas supplied by Messrs. 
Schulz, Knaudt, and Co, 


Proressor Dewar has successfully conveyed a con- 
siderable quantity of liquid air from London to Cambridge, where 
it was appropriately exhibited at Peter House, the college which 
must always be associated with the great scientific work of 
Cavendish, The liquid air was carried in one of the double glass 
flasks, the space between the inner and outer flask containing 
nothing but extremely attenuated mercurial vapour, together with 
a little liquid mercury. On pouring liquid air into the inner flask, 
its outer surface is rapidly covered with a mercurial film of 
extreme thinness, forming a reflecting surface highly impervious 
to radiant heat. As soon as this is formed the whole apparatus is 
packed in solid carbonic acid, which at once freezes the liquid 
mercury, arrests the deposits upon the mirror, reduces the mercu- 
rial vapour to an infinitesimal quantity, forms an almost perfect 
vacuum, and supplies an envelope 80 deg. below zero. Thus pro- 
tected, the Times says, the liquid air reached Cambridge with only 
a trifling loss of bulk, notwithstanding the incessant jolting of 
the railway. The protective power of the high vacuum and the 
mercurial mirror will be better appreciated if it be borne in mind 
that the difference of temperature between liquid air and solid 
carbonic acid is the same as between ice and boiling water. 


IN a paper read before the American Institute of 
Electrical Engineers, Messrs. Bedell, Miller, and Wagner gave an 
account of a new form of contact-maker which they have employed 
in their experiments on transformers. The contact-maker was 
required to connect for an instant a voltameter with the circuit of 
the transformer at any required part of the cycle. The instrument 
consists of discs carried by a spindle which was connected to the 
shaft of the dynamo. A needle projects from the face of this disc 
and forms one of the electrodes for making contact, the other 
a formed by a fine water-jet issuing from a nozzle which is 
insulated from the rest of the instrument. The water-jet is 
supplied by a jar of water, several feet above, the connection being 
through a rubber tube. The nozzle of the water-jet is carried by 
a dise which is capable of being rotated, and has its edge graduated 
in degrees. The needle cuts the water-jet near the nozzle before 
the continuous column has had time te break up into drops, It 
was found necessary to put a little salt in the water, as pure water 
does not work, while acidulated water corroded the nozzle. This 
form of contact-maker the authors find far superior to any of the 
ne devices, the contact being perfectly constant and 
reliable, 


In a paper on “ The Measurement of Coefficients of 
Induction,” M. H. Abraham says the employment of a differential 
galvanometer in these measurements permits of an accurate 
determination within 1 per cent., and a reading to within 0°1 per 
cent, without much difficulty. The induced currents from a com- 
mutator regulated by a stroboscopic method are sent through one 
circuit of a differential galvanometer, the deflection being com- 

nsated by a continuous current derived from the same battery. 
The commutator is then stopped, and a current equivalent to 
the induced current is derived from the primary circuit through a 
resistance 7, aud sent through the secondary circuit, * being chosen 
so as to establish equilibrium in the differential galvanometer. 
Then this actual resistance * may be put equal to the fictitious 
resistance x M obtaining while induction was going on, and we have 


M = ~, where M is the coefficient of mutual induction, and x the 
uu 


frequency of the commutator. The resistance 7 may be constituted 
by a standard Ohm coil. M. Abraham has found by this method 
that the coefficient of mutual induction is reciprocal in the case of 
two circuits free from iron, but that this reciprocity is disturbed if 
they contain iron cores, 


At a recent meeting of the Physical Society, Mr. E. C. 
Rimington read a paper ‘‘On the Behaviour of an Air-core Trans- 
former when the Frequency is below a certain Critical Value.” 
Taking the ordinary differential equations for two circuits having 
self and mutual induction, and assuming sinusoidal electromotive 
forces and constant coefficients, the author shows that although the 
difference of phase between the primary P.D. and primary current 
is always diminished on closing the secondary circuit, yet under 
certain circumstances this closing increases the impedence of the 
primary. With constant P.D. this means that closing the pra 
decreases the primary current, a one not usually observed. 
The critical conditions necessary for increased impedence are fully 
worked out in the paper, as well as those under which this increase 
becomes amaximum. In the case of two identical coils with no 


magnetic leakage, the critical value of a (a = eh, where p = 2 
1 
times the frequency, L the inductance of the primary, and 7, its 


resistance) is 4/2, whilst that to give maximum impedence is wy 
The maximum increase possible is 154 per cent. The corresponding 
values are’ given for various amounts of magnetic leakage in tabular 
form, and curves were exhibited at the meeting showing how the 
impedence, current, power, and magnetising effect vary for different 
values of a. To test his conclusions the author made experiments 
on two coils close together, the. observed increase in impedence 
amounting to 32 per cent. 





MISCELLANEA, 


THE annual course of Christmas lectures at the Royal 
Institution will this year be delivered by Professor Dewar, who has 
chosen for his subject ‘‘ Air, Gaseous and Liquid.” The first lecture 
will take place on Thursday, December 28th, 


REFERRING to the article on ‘The Manchester and 
Glasgow Bare Electric Conductors,” which appeared in our last 
impression, a correspondent, ‘‘ A. P.,” suggests the prevention of 
accumulation of explosive gases by connecting a pipe open to the 
air, and led up the sides of houses, 


WE are asked to state that the export and engineering 
business carried on by John Birch and Co., in London, has been 
converted into a joint stock company. Their Liverpool business 
will be carried on by them at 40, Chapel-street, under the same 
style as heretofore, 


SEEING themselves being gradually ousted from the 
Asiatic market, the United States oil producers have, it -it 
said, . ger their Russian rivals and proposed an arrange- 
ment by which they are to retire voluntarily from com- 
petition in the East, the Russian agreeing by way of a quid pro quo 
to leave the European field clear, 


REFERRING to the late trials of H.M.S. Speedy, noticed 
in our issue of November 10th, we are informed that by the official 
Sheerness report made to the Admiralty, the indicated horse-power 
developed by her engines on the forced draught trial was 2414°1 in 
the starboard and 2289°1 in the port engines, or a total of 4703°2 ; 
instead of 4674°7 as at first returned. 


A Locat Government Board inquiry has been held at 
Monmouth by Mr. Codrington, M.I.C.E., into an application for a 
loan of £18,000 to carry out a complete scheme of drainage, 
including a system of sewage disposal upon the International 
system of Polarite and Ferozone, and electric lighting for the 
borough. 


A LectuRE on “Electrical Transmission of Power in 
Factories,” delivered in March by Mr. Alexander Siemens, 
M. Inst. C.E., has been printed in pamphlet form. It deals more 
particularly with the use of power supplied by a public supply, 
and given off by motors suited to the requirements of small manu- 
facturers, and by skilled artisans in their own small workshops, 
and it gives some useful figures in this connection. 


Tue North-East Coast Institution of Engineers and 
Shipbuilders held a meeting at West Hartlepool on Saturday, Mr. R. 
Thompson, the president, in the chair. Mr, William Hoks read a 
paper on ‘‘ A Method of Comparing Steamship Performances and 
of Estimating Powers and Speeds of Ships,” and Mr. James Nodder 
one on ‘* The Dangerous Working Heat of Mild Steel and the 
Effects of Annealing and Air Cooling.” 


Messrs. JOHN Brown anv Co., Atlas Steel and Iron- 
works, have received from the Admiralty an order for steel armour 
plates for H.M.S. Renown. For the same ship Messrs. Charles 
Cammell and Co., and Messrs. Vickers, Sons, and Co., had steel 
plates ordered, as already stated. In each instance the plates 
are to be treated according to what is known as the Harveyising 
process, 


On Saturday a second hydraulic steam lifeboat for the 
Royal National Lifeboat Institution was launched from Messrs. 
Green’s yard at Blackwall. Remarkable success has attended all 
the performances of the first boat of this type—the Duke of 
Northumberland—and at the Chicago Exhibition Mr. J. F. Green 
— the highest award and a commemorative medal for the 
esign. 


THE underground fire at the Anderlues Colliery, Bel- 
gium, is now supposed to be extinguished, as the boreholes, put 
down for giving an indication as to the state of the fire, have been 
unstopped, and the mean temperature of the air issuing from them 
is only 21°5 deg. C. = 70°5 deg. F. The bed of concrete, nearly 
15m. thick, with which the Administration of Mines ordered the 
Aulniats shaft to be closed for preventing the access of air, and 
which has been closed since June last, is now being removed. 


ConFLictTiInG statements being in circulation as to the 
actual tender accepted by the Admiralty for the construction and 
fitting the propelling machinery, &c., of the new battleship 
Magnificent, now being laid down at Chatham Dockyard, we are 
enabled to say that the successful tender is that of Messrs. Jno, 
Penn and Sons, engineers, Greenwich. They will fit the ship 
with three cylinder triple-expansion twin engines to —T 
12,000 indicated horse-power, steam for which will be supplied by 
eight circular single-ended tubular boilers fitted with Martin’s 
induced draught apparatus. 


So much progress has recently been made with the 
construction of the new lock and footbridge on the Thames at 
Richmond that the contractors are now hopeful of being able to com- 
plete the works by next spring. The last dam is finished, and the 
third and last sluice gate, and the remaining girders of the foot- 
bridge connecting Richmond with St. Margaret’s and Isleworth are 
about to be placed in position. The centre arch of the bridge is to 
be opened for navigation almost immediately. The works in con- 
nection with the down-stream end of the lock are progressing 
steadily, and as these can be carried on independently of the tide, 
no delay in the completion of the lock is now anticipated. A lock- 
house on the Surrey side of the river is being erected. 


AT a recent meeting of the Macclesfield Town Council, 
to discuss the main drainage scheme and system of sewage disposal, 
it was decided by a majority of twenty to eleven not to carry out 
the originally proposed sewage farm ain which involved acquir- 
ing by compulsory purchase land for irrigation 
consider the advisability of adopting a chemical process, The 
International system is receiving consideration, and a lecture on 
the same was delivered by the Rev. 8. 8. Patterson, vicar of Deane, 
Bolton, at the Town Hall. It will be remembered that the Maccles- 
field Corporation went to Parliament this year, and obtained power 
to acquire land for a sewage farm; but now, however, it seems 
probable that all idea of a sewage farm will be given up. 


Durine the recent gale the postal communication 
between England and France, passing by way of Dover and Calais, 
were discontinued during a period of fifty hours. No boat left 
Dover for Calais from Saturday night until Tuesday morning. 
Inconvenience was further increased by the partial suspension of 
telegraphic communications in all directions. During that time 
postal connection between Paris and London was cut off, and 
the mails from all parts of the United Kingdom for Central and 
Southern Europe were detained at Dover, because the mail packet 
would have run a considerable risk in attempting to enter Calais 
Harbour. A correspondent writing to the Times says, instead of 
suspending altogether during two days a most important postal 
service, the mails could and ought to have been dispatched from 
Dover to Boulogne—the old mail route—aud vice versd, since the 
Calais route was for the time being impracticable. The harbour 
improvements carried out within recent years at Boulogne have 
made its entrance safe and accessible at any stage of the tide, to 
the largest type of cross-Channel steamers, Boulogne is at present 
not a mail port, but this is not a reason to militate against its 
becoming one. It has, practically speaking, become one already, 
as the United States Postmaster-General has now decided on 
making Boulogne-sur-Mer the Continental mail port for the 
American line, subsidised by his Government. The rival interests 
of the packet companies plying between England and the two 
Channel ports should not be allowed to stand in the way of the 
Post-office taking prompt action, when necessary, for the good 
working of the public service, 
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PUBLISHER’S NOTIOE, 


The Publisher of THE ENGINEER desires to state that a SPECIAL 
Numper will be issued on the 15th December, The number will be 
mainly devoted to a profusely illustrated description of the OLD AND 
New PROJECTS FOR A BRIDGE BY THE TOWER OF LONDON, 

Old London contains in its chronicles nothing more interesting to 
the readers of THE ENGINEER than the history which survounds the 
sites of London Bridge and of the Tower. For more than jive hundred 
yours the historian of engineering in England has turned to London 
Bridge and the buildings and machines associated with it, for illus'va- 
tions and examples, And now the engineer's art, aided by that of the 
architect, has added to the locality one of the most remarkable engineer- 
ing structures of modern times. 

Tt is to give a history of Past PROJECTS FOR BRIDGING THE 
THames, and a full and accurate description of the NEW BRIDGE BY 
rue TOWER, illustrated by a larger number of engravings than has 
ever before been published in THE ENGINEER on one subject, that our 
SpECIAL NUMBER ¢s being prepared, 

The NEW TOWER BRIDGE 7s the largest bascule bridge in the world, 
and its bascule span is as much longer than any of its predecessors as 
the Forth Bridge was larger than any bridge before it. ~The illustra- 
tions for the SPECIAL NUMBER will include a DOUBLE-PAGE REPRO- 
puctioNn of a drawing specially made by Mr. C. W. Wyllie, and 
‘printed on large paper; numerous Engravings from Special Photo- 
graphs of the Bridge, showing its progress during construction ; 
Engravings from Sketches; and a large number of Engravings from 
the Working Drawings from which the Bridge has been built, The 
accompanyng —— will be supplied by Mr. J. E. Tuit, the 
engineer Jor Sir Wi liam Arrol and Co., one of the firms of contrac- 
tors, who have carried out the designs of Mr, John Wolfe Barry, V.P. 
Tnst, CL E. 

As this issue of THR ENGINEER «ill possess vnterest for an excep- 
tionally wide curcle of readers, it will present unusual advantaues to 
advertisers; and it is desirable therefore that application for space 
should he made as early as possible, 

Price 6d. (post free 64d. to any part of the United Kingdom. ) 
Foreign edition (on thin paper) 104d. post free to any destination 
outside the United Kingdom. 











ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied of @ Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and “‘ special’’ positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing t of the 
fe are to be addressed to the Publisher, Mr. Sydney ite; all other 

tters to be addressed to the Bditor of THe ENGINEER. 





MEETINGS NEXT WEEK. 

Society or Enoineers.—Monday, December 4th, at the Town Hall, 
Westminster. Paper: ‘Some Practical Examples of Blasting,” by Mr. 
Perry F. Nursey, Past President. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, December 2nd, at the Cannon-street Hotel, at 7 p.m. Paper: 
“ Reclaiming the Foreshore,” by Mr. J. G. Gibbon. 

Hv Lt anv District INsTITUTION OF ENGINEERS AND NAVAL ARCHITECTS. 
—Monday, December 4th, at the Parochial Offices, Bond-street, at 8 p.m 
Paper: “ Incrustation in Steam Boilers,” by Mr. J. C. Simpson. 

HE YORKSHIRE COLLEGE ENGINEERING Socrety.—Monday, December 
llth, in the Engineering Lecture Room of the College, at 7.30 p.m. 
Paper: ‘‘The Best Appliances for the Prevention of Smoke.” Discussion. 

Norvtu or ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, December 9th, in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at two o'clock. The secretary will read the minutes of the last 
general meeting, and report the proceedings of the Council. 

Tue Junior Enaineerino Society.—Friday, December 8th, at 8 p.m., 
at the Westminster Palace Hotel, Victoria-street, SW. Paper on ‘ Coal 
Gas Manufacture and Recent Improvements of the Plant Employed 
therein, by Mr. Samuel Cutler, Jun. G.I. Mech. E., Member. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, December 14th, 
at 25, Great George-street, Westminster, at 8 pm. 
election of Council. Paper: ‘‘ The Electrical Transmission of Power from 
the Niagara Falls,” by fessor Geo. Forbes, F.R.8., Member. 

Society or Arts.—Monday, December 4th, at 8 p.m. Cantor lectures. 
Paper: “ The Art of Book and Newspaper Illustration,” by Henry Black- 
burn, Lecture IL.--7he Engraver—The various methods of reproducing 
drawings and photographs for the press—The substitution of photographic 
and mechanical engraving for handwork—Specimens of the newest pro- 
cesses of illustration. Wednesdey, December 6th, at 8 pm. Paper: “ An 
Artist's View of Chicago and the World’s Fair,” by Frederick Villiers. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, December 5th, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Resumed discussion upon 
the papers on “Impounding Reservoirs in India, and the Design of 
Masonry Dams,” by Mr. Clerke, Mr Sadasewjee, Colonel Jacob, and Prof. 
Kreuter. First monthly ballot for members for the session 1893-4 will be 
taken. Students’ meeting, Friday, December Ist, at 7.30 p.m. Paper: 
“ Forms of Tensile Test Pieces,” by Mr. Leonard H. Appleby, Stud. Inst. 
> E. Professor Alex. B. W. Kennedy, F.R.S., Member of Council, in the 
chair. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*," In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ny 
postage stamp, in order that answers received by us may be forwarted to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

7 We cannot undertake to yo drawings or manuscripts ; we must there- 
‘ore request correspondents to copies. 

*," All letters intended for Pras > in Toe EnGIneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of y icati 

Ferry Bripors.—See THe ENGINEER, September Ist, 1893, p. 224; Septem- 
her 8th, 1893, p. 237; October 20th, 1893, p. 382. 

P. J. Z. (Manchester).—Until there are accurate returns available it is 
extremely difficult to say what the precise loss was. Our estimate of 
£650,000 refers only to wages paid to actual miners. It has nothing to do 
with the losses incurred by other hands connected with mines, nor with the 
loss of Union funds, nor the debts incurred. It is aa exceedingly low esti- 
mate of the loss in bare wages paid to one class of workers. 
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DEATH. 
On October 25th, at San Paulo, Brazil, Witt1amM EL.iot, C.E., son of the 
late William Elliot, C.E., of Pernambuco, aged 36. 
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LORD CHARLES BERESFORD’S NEW NAVAL PROGRAMME. 
WueEn Lord Charles Beresford read a paper last July 


before the London Chamber of Commerce on “ The | 


Protection of the Mercantile Marine during War,” he 
stated that the subject of the paper only dealt with one 
item—though a very important one—of the many which 
should form part of a great scheme or policy of defence. 
But his mouth would be closed in a few hours, as he was 
about to enter upon full pay, and the regulations pre- 


vented an officer so cireumstanced publicly criticising the | 


authorities. In a letter to Mr. Jackson, a member of 
the London Chamber of Commerce, a few days ago, he 
says:—‘ Had it not been that I was placed on full pay a 
month before it was expected, my programme would 
have been read before the London Chamber of Commerce, 
and the necessity of its contentions illustrated by some 
startling facts.” This programme, however, has been 
published, and we propose to comment on it. It starts 
by stating that as an axiom of naval policy a British 
battle fleet must be able to keep the sea against possible 
enemies. But as aportion of a large fleet at sea working 
from a distant base necessarily must be absent for the 
purposes of coaling, to make the British force equal in 
fighting strength to its possible enemies, it should be 
numerically superior by at least one-third, taking classes 
of ships in their order. 

Now we should like to know, in the first place, on what 
authority this required superiority is based. Put in a 
concrete form, it asserts that, to paralyse or defeat a 
hostile battle fleet of sixty ships, eighty only are required. 
In the past we certainly have not found such a superiority 
sufficient, and there seems no reason to believe that the 
naval strategy of the future will differ very materially 
from that successfully employed at the beginning of the 
century. We have to consider the nature of the work 
our line of battle will be called upon to undertake. If it 
is decided to take the offensive, and place our squadrons 
off the enemy’s ports, in which his battleships are 
assembled, we have been told by distinguished admirals 
—of which the present First Naval Lord is one—that, 
‘under the altered conditions which steam, and the 
development of attack by locomotive torpedoes, have 
introduced into naval warfare, it will not be found prac- 
ticable to maintain an effective blockade of an enemy’s 
squadrons in strongly armed ports, by keeping the main 
body of the fleet off the port to be blockaded, without 
the blockading battleships being in the proportion of at 
least five to three, to allow a sufficient margin for casual- 
ties—to which the enemy's vessels in a secure harbour 
would not be exposed—and the necessary periodical 
absence of a portion of the blockading squadron for the 
purpose of replenishing fuel, making good defects, &c.”’ 
Applying this proportion to the hypothetical case of a 
hostile battle fleet of sixty ships, a force of 100 would 
be required to carry out such a policy. It is, moreover, 
difficult to see what other can be adopted. If we keep 
our ironclads in harbour, or at a distance, the enemy, 
should he issue out, bent on aggression, is given a start, 
during which time he may do an immense amount of 
mischief. No longer is he limited by the direction of the 
wind; he may select his course from any point of the 
compass. 

Lord Charles then proceeds to demonstrate that France 
and Russia have forty-five battleships, so that to give us 
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the one-third superiority we should have sixty. But as 
he finds we have only forty-two, he proposes eighteen 
more battleships should be built. To carry out the effec- 
tive blockade on the proportion laid down, we should have 
seventy-five battleships. Lord Charles proposes that the 
eighteen new battleships should include six Royal 
Sovereigns and twelve Barfleurs, at a total cost of 
£12,936,000. Seeing that we have already eight Royal 
Sovereigns, and are commencing three still larger, that 
no foreign nation is building any battleship over 13,000 
tons, and that rapidity of completion is an important 
— we should prefer eight Renowns and ten Barfleurs ; 

ut that is unimportant. It is numbers we want, for we 
cannot hope to supplement our fleet in this branch after 
war has commenced. Lord Charles then deals with 
cruisers, and having stated that France and Russia pos- 
sess ninety cruisers while we have 123, states that these 
being sufficient for attaching to the battle squadron, none 
are left over for the protection of the mercantile marine. 
He therefore recommends the construction of ten more 
Blakes at a total of £4,320,000. It is quite evident that 
if he has unduly magnified the requirements of the battle 
fleet in auxiliaries, the necessity for cruisers on foreign 
stations, and the protection of commerce, have been much 
| under-estimated. We do not think that if our battle 
| fleet was divided into three large squadrons, two cruisers 
| for every large ship would be required. We should also 
| want a large force of cruisers acting independently, both 

in home waters and abroad, and it is evident that even if 
we have 123 suitable craft, which is doubtful, we should 
find work for a much larger number. In addition to the 
ten Blakes at least twenty others should be provided. 

To pulverise the torpedo flotilla of an enemy, and his 
torpedo boat stations, Lord Charles proposes the con- 
struction of a new class of ironclads, of about 3500 tons. 
In this he appears to aim at that organisation by which 
France has stationed torpedo boats at certain points along 
the coast. Formerly they were all collected at the chief 
naval ports, ready to be dispatched when war began. 
But it was felt that the route might be obstructed in such 
an event, before they could reach their destination; and 
it was decided to keep them at certain places in peace 
time. These places are mostly up small rivers, where 
their safety consists in their inaccessibility. No other 
defence exists in such localities, and they are difficult to 
get at from the sea. It is obvious that a small ironclad 
would be of little use in this case. In others, the boats 
are stationed at defended places like Boulogne or Dunkirk, 
| where the defences are such that they could only be 
attacked by a strong force. A small ironclad would be 
inadequate for the purpose. It is evident that all these 
points would have to be watched, and torpedo boats 
issuing forth attacked before they could effect any damage. 
For such service in the Channel, the new type of 
destroyer we are building seems well adapted. To 
co-operate with blockading fleets, and on stations where 
friendly bases are more distant, a larger type seems 
required. We have already attained to 1000 tons in this 
class, and we shall probably find—to obtain the re- 
quired speed and coal supply—it will be necessary 
to increase the displacement to 1500 tons. Lord Charles 
proposes to build fifty Havocks at a total cost of 
£1,800,000, and thirty torpedo boats at £450,000. His 
programme concludes with a strong representation 
on the defects of Gibraltar as a naval base. He proposes 
a new mole, in addition to lengthening the present one by 
1800ft. The cost of these two works he estimates at 
£634,000, and urges that they should be undertaken at 
once. As regards these propositions there is no doubt 
that if we intend to utilise Gibraltar as a naval base, it 
should be made efficient for the purpose. It cannot be 
so considered without a dock, or means of undertaking 
large repairs to machinery. Strategically, the position 
is splendid; but without the resources we have men- 
tioned its utility to a modern fleet is seriously 
diminished. Lord Charles further says that half a mil- 
lion is required to bring the reserves of ammunition at 
the different places abroad up to their proper standard. 
Summarising the cost of these various proposals, the 
total amount required at the beginning of the year, when 
they were formulated, was estimated at £23,240,000. 
Since then, however, four battleships, five cruisers, and 
ten torpedo boats have been commenced, or authorised, 
deducting the value of which, brings the former total 
down to £18,070,000. 

Such is the programme proposed for the consideration 
of the Government; and if the political axiom that the 
Navy of this country is to be equal to contending 
successfully against the fleets of any two other nations 
becomes the universal standard of our requirements, few 
will argue that it is too extensive. Many may demur 
to the distribution of the items. The advocates of large 
ships will want more Royal Sovereigns. Others will say 
that if the merits of the Barfieur class are recognised, 
why construct anything larger? Similarly with the 
cruisers. It may be argued that fifteen Minervas would 
be more useful than ten Blakes. Such differences of 
opinion will continue to exist until the experience of war 
settles these and many other points. There seems, how- 
ever, a general consensus of opinion that our Navy is 
still weak, notwithstanding the great additions made to 
it during the last four years; and it is evident we cannot 
stand still. Rumours of another extensive Admiralty 
programme are in the air, and we trust provision for 
manning all the new ships has not been overlooked. We 
are still short of officers and seamen; and it is doubtful 
whether our system of supplying a Naval Reserve meets 
the altered conditions of war fieets. We cannot by a 
stroke of the pen augment the personnel to any con- 
siderable extent, and this matter is not less important 
than our deficiency in ships. 








THERMODYNAMICS. 


Tue long discussion which has appeared in our corre- 
spondence pages illustrates a phase of thought which is 
full of interest. Probably at no previous period since the 
days of Watt has more attention been paid to the science 
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of thermodynamics. Every point of practice about the 
steam engine is considered and criticised. Important 
differences of opinion manifest themselves among engi- 
neers concerning a number of disputable questions. The 
theory of the practical steam engine has yet to be pre- 
pared. Gas engines have become the staple manufacture 
of numbers of firms competing for public favour. The 
great reduction which has taken place in the price of oil 
has stimulated the growth of the oil engine. Refrige- 
rating machines of a power and dimensions absolutely 
undreamt of a dozen years ago are in daily use on land 
and at sea; and all these types of thermodynamic 
machines have reached already such a pitch of compara- 
tive perfection, that it is exceedingly difficult to produce 
something yet better. As a consequence, mechanical engi- 
neers devote an attention to thermodynamics which is aug- 
menting in amount daily. Having attained a certain 
point in economy and efficiency, the deviser of a heat 
engine desires to turn out something better; an engine 
which shall be more economical or more powerful, and he 
not unnaturally, and very wisely, turns to the text-books 
on thermodynamics for information, hints, or assistance, 
and almost at the very outset finds that the whole sub- 
ject has been treated from a standpoint entirely different 
from his own. The young man fresh from college has 
perhaps at his fingers ends’ a multitude of mathematical 
‘facts. He understands, at all events in a way, the mean- 
ing of strange phrases, such as “ entropy,” “isentropic 
curves,” and such like. Unfortunately, he lacks the 
power to apply what he knows in practice; most fre- 
quently, we believe, because thermodynamics are not 
real to him. The engineer who has to take up the 
subject for the first time, probably in middle age, 
gives up the attempt to acquire information in despair; 
or at most either possesses himself of certain 
formule which are very useful as far as they go, or 
acquires a smattering of information which as often as 
not leads him astray. But the desire for discussion, for 
stating his perplexities, remains; and it is not wonderful 
that under the circumstances he resorts to the corre- 
spondence columns of the technical journals for help, or to 
support what he deems novel ideas and theories. It is 
nonsense to say that all this and much more, might be 
avoided if only engineers would read or attend lectures 
and get a thoroughly sound training in thermodynamics. 
Assuming that the engineer in business or the manager 
or head draughtsman of a large establishment had time 
available for such a course, where could he get it ? 

The science of thermodynamics is based on extremely 
simple principles, but the subject as a whole is none 
the less very complex. The difficulties connected 
with the attempt to acquire an accurate living knowledge 
of it in all its various branches are augmented by 
the indisputable fact that there is no certain knowledge 
of the causes of certain phenomena; and that which is 
true in the laboratory is not necessarily true in the work- 
shop or the engine-room. It may be shown, for example, 
by one scientist that to compress a mixture of gas and 
air before exploding it is ruinous to efficiency, while 
another asserts that unless it is compressed the highest 
efficiency cannot be got; and the gas-engine maker 
‘‘ knows of his own knowledge” that he cannot make a 
saleable engine unless he does employ compression. 
Again, the would-be middle-aged student finds that words 
and phrases are used in a very vague and loose sense, 
while quantities are expressed either on the decimal or 
the “C. G. 8.” system; the latter being entirely unsuit- 
able in every possible way to the wants of the engineer. 
Tf, again, when beginning to master the nomenclature and 
understand the diagrams which he finds in treatises on 
thermodynamics, hecompares what he reads with what the 
indicator gives him, he sees that there is scarcely a trace 
of resemblance between the two. Where in anordinary gas 
engine diagram are to be found adiabatic or isothermal 
curves? Who ever saw a steam engine diagram which 
contained the pwi! curve or any recognisable part 
of one? He gets no help from the man of pure science, 
or the scientific schoolmaster, on the one hand; nor on 
the other from his fellow engineers. Under the circum- 
stances it is not remarkable that he should, like our 
correspondent this week, Mr. Scott, come to the pages of 
Tue Enerveer for aid in his difficulties. 

Among all the thermodynamic questions and subjects 
that have been discussed at various times and in various 
places, none has excited more interest that those on what 
is popularly known as Carnot’s function. Nor is this 
remarkable. The man of pure science and the mathe- 
matician have alike laid it down as demonstrable that an 
engine working on the Carnot cycle must be the engine 
of maximum efficiency. That was the opinion ex- 
pressed for years. It is the fixed opinion of so many 
men now, that to assert the contrary is to be classed as a 
heretic; and yet there are engineers who doubt, and even 
others begin to qualify their expressions just a little. If 
the Carnot cycle represents the best that it is possible to 
do, then it follows, first, that it is impossible even in 
theory, to convert the whole of the heat supplied to any 
engine into work; and in the second place, that that 
engine which approaches nearest to the Carnot cycle in 
its action must be the best. It will be seen that these 
propositions at once limit the field in which the improve- 
ment of the heat engine may be sought. They tell us 
that to convert the whole of the heat received into work 
is as impossible as ‘perpetual motion;” that when 
a man can lift himself into the air by standing in 
a pail and pulling upwards at the handle, he may 
hope to get all the heat in a pound of coal utilised 
in driving machinery. All this is very important. If, on 
the one hand, the propositions are quite true, then time 
and money and wear and tear of brain power need not be 
wasted by the educated engineer in the pursuit of an 
impossible, unattainable good. But, on the other hand, if 
they are not true, their enunciation may do incalculable 
harm by stopping the course of invention. The issues 
involved are really so serious, that we are not surprised 
to find that the soundness of the propositions is beginning 
to be disputed; or, to be more accurate, their range of 





application is being limited. The most recent contradic- 
tion takes the form of a counter-proposition, to the effect 
that they are quite true of a reversible cycle engine, and 
of it only; and that, so far is it from being necessary 
that a heat engine should be reversible, there is at this 
moment in existence no such thing as a reversible cycle 
engine. Again, it has been shown in our correspon- 
dence columns, that if we replace the lower adiabatic 
curve of a Carnot cycle engine with an efficient regenera- 
tor, we may produce an engine which, in theory, can 
convert a much greater proportion of heat into work than 
can that engine which is said to be the nearest possible 
to perfection. We are for the moment putting cases and 
arguments for other people, and we express no opinion 
as to whether the statement we have just quoted is true 
or not. But if we assume that it is true, then invention 
may at once be directed with great promise of advan- 
tage into a field hitherto barely touched, and we shall have 
engineers inventing regenerators, just as hithertothey have 
invented surface condensers or superheaters. If sucha satis- 
factory regenerator could be produced, the air engine might 
take an important position. It would be worked on the 
closed cycle with air under pressure, so that very high 
temperatures would not be needed to get considerable 
power, and the dimensions of the machine could be kept 
down. We have no doubt whatever that the reiteration 
of the statements made concerning the Carnot function 
have done a good deal to check invention, and it is, we 
think, time that the whole subject should be revised. No 
doubt a construction has been put on Carnot’s teaching 
that it will not bear in some respects. But apart from 
this, it seems to us highly desirable that some portions of 
the theory of thermodynamics, and the application of that 
theory in practice, should be taught in a way different 
from any that has hitherto been adopted. 

In an early impression we shall commence the publica- 
tion of a short series of papers written specially for us by 
Dr. Oliver Lodge, F.R.S., which will deal with Carnot’s 
teaching in such a way that no one who cares to read 
them need be longer at a loss to understand important 
fundamental truths of thermodynamics. These papers 
will, we believe, set at rest many of the points in dispute 
between our correspondents, and they will certainly put 
before our readers the views of the most advanced 
thinkers of the day. If they do not prove useful toa 
very large number of our readers, students of all ages— 
and the true engineer never ceases throughout his life 
to learn—it certainly will not, we think, be the fault of 
their author. 
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THE COAL TRADE AFTER THE STRUGGLE, 


THE prospects of the coal trade of the future are most 
doubtful, and it is not too much to say that the present 
indications are such as to ~ rise to grave forebodings both 
to employers and employed. One thing is patent to all, that 
too much confidence has been placed on the result of the 
Rosebery Conference as likely to form the bases of a perma- 
nent settlement. Mr. Pochin, managing director of the 
Sheepbridge Coal and Iron Company, has, it is to be feared, 
given the keynote to the situation when he intimated that 
the question would probably have to be fought over again in 
February. The pits have only been at work a full week 
when complaints are heard on every hand that there is 
no great demand for coal. The reports received in 
mining centres from the leading markets, held on the first 
three days of the week, are ofa very discouraging nature. 
Coalowners declare that prices have already fallen to a much 
greater extent than was “ever anticipated in the first week 
after work is resumed, and yet orders are by no means plenti- 
ful. There can be no doubt that merchants are holding 
back, believing that prices will fall further, but it is a 
singular fact that although gas companies, railway com- 
panies, and large consumers are known to have but scanty 
supplies on hand, the demand is still most moderate. 
It is found that many large consumers are still using 
Durham and Stafford coal, prices of which have been 
moderate since the dispute was brought to a close. Many 
coalowners have had to resume supplies under contracts 
entered into before the stoppage, at from 7s. 6d. to 8s. per 
ton. With such a lull in the trade as is now being expe- 
rienced, the prospective Board of Conciliation has a critical 
future to deal with. All interest in the coal trade is directed 
to the first meeting of the Board, or rather the meeting to 
form one. No one knows the lines on which the projected 
Board will work. It seems, however, to be generally under- 
stood that the Board, when formed, will be empowered to 
discuss and to deal with the question of the 10 per 
cent. reduction, inasmuch as the miners’ representatives 
during the struggle intimated that they should ex- 
pect a minimum rate of 30 per cent. above the 
standard rate of 1888. Another important point 
which will doubtless receive attention is that raised by 
the miners, viz., whether in the event ofa reduction being 
demanded on the ist of February, it shall be decided on 
prices ruling previous to the stoppage or since the resumption 
of work to the end of January. The weather, it must be 
admitted, is decidedly against the consumption of house coal, 
and unless a change sets in, it is to be feared that prices will 
fall still further. Those best acquainted with the coal trade 
consider the outlook to be very unfavourable, and they 
predict that unless a great change comes over the scene, the 
coal trade will be in a terrible plight when all the men get 
to work. 


MACHINERY AND THE STEEL RAIL TRADE. 


THE benefit which mechanical engineers haveconferred upon 
industry in this country, in Germany, and other of the con- 
tinental countries, by lessening the cost of production, just 
receives fresh illustration of a most striking character from 
America. There is no firm engaged in the American iron 
and steel trades which is so wealthy, and which spends so much 
upon improved mechanical appliances, as the Carnegie Com- 
pany. The best machinery that money can buy, regardless 
of cost, is, as a matter of business policy, being constantly laid 
down in the various departments of these immense works, and 
the order books of British as well as continental engineering 
establishments have for some time past been enriched by 
their custom. Armour plate, rail rolling, and other 
machinery of most powerful description have been 


sent quite recently to the Homestead Works by English 
It is now announced that so perfect and econo- 


firms, 


———— 


mical has Messrs. Carnogie’s rail-rolling plant b 
that they are able to undersell all other makers in 
by several-dollars a ton, and s obtain a living profit. T) 
first result of finding itself in this position has Mi 
that the firm has determined to break with the American 
Steel Railmakers’ Association, and conduct an independent 
campaign for orders on its own account. This step, whilo 
highly complimentary to British mechanical engincers, has 
caused immense consternation among the other Americay 
houses. Carnegies have dropped their rails from 29 dols 
which was the Association figure, to 24 dols. per ton, and 
they threaten a further reduction to 22 dols. Clearly, the 
other American firms cannot stand against such competition 
as this, and it is stated that the Homestead Works will now 
be able, if they should please, to crush most of the other rail. 
makers on the Atlantic seaboard, unless this latter should 
obtain the admission of their Bessemer ores free of duty. § 
complete in its labour-saving results is the machinery which 
Carnegies boasts, that it is asserted that they can now pro- 
duce rails at a cost of about 17 dols., or £3 8s. per ton, a 
price which will almost admit of the export of rails to 
England. With coal and iron ores and other raw iron and 
steel-making materials to be, in future, admitted free into 
America under the new tariff, the position is serious. But 
what we desire to emphasise is the transformation in pro. 
ductive costs which modern machinery renders possible, 
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PARIS EXHIBITION OF 1900, 


As already anticipated in our columns, the site selected for 
former similar exhibitions in the French capital has been 
practically decided upon as the best adapted for the purposes 
of the great international display of the next century. ast 
week the sub-committee appointed to consider the whole 
question terminated their inquiry and recorded their votes, 
A brief review of their proceedings will not be without 
interest. All the various proposals for sites may be reduced 
to three classes, viz., extramural, intramural, and a combina- 
tion of both. The first of these was vigorously opposed by 
both the General and Municipal Council, and, together wit 
the third, fell to the ground. The objections to the old site 
were, that by the decree of 1890 it would be incumbent to 
preserve the Palace of Machines, that of the Fine and I iberal 
Arts, and also the Eiffel Tower, and that all these conserva. 
tions would bring the whole available area within such 
narrow limits as to render it impracticable to use it for the 
purpose intended. These objections were summarily dir- 
posed of by the Municipal Council, who observed that a new 
decree would, if necessary, demolish the buildings, with the 
exception of the Eiffel Tower, which might be modified and 
utilised. At the same time the State, although willing to 
make some sacrifices, would not be prepared to incur whole- 
sale expropriations for merely a temporary undertaking. One 
of the inconveniemces attending the Exhibition of 1889 was 
the difficulty of transport, but this will be obviated in future 
by a junction, or combination of the different Parisian rail. 
ways in the direction of the chosen site, as described and 
illustrated in our issue of the 16th June of the present year, 
The Champ-de-Mars, the Trocadero, the Quay d'Orsay, the 
Esplanade des Invalides, the Quay de la Conference, le Cours- 
ic thdien, the Palace of Industry, together with the adjoining 
grounds, have been selected by the sub-committee as the 
definite site. Among other public works in connection with 
the Exhibition will be the establishment of the necessary 
junctions of the two banks of the Seine, and the construction 
of a large bridge opposite the Hotel des Invalides. It is 
intended to hold all fétes, receptions, and meetings in the 
neighbourhood of Vincennes. 


WEST HIGHLAND RAILWAY. 


As evidence of the approaching completion of this line, it 
may be mentioned that on the afternoon of Wednesday, the 
22nd ult., a party comprising Mr. John Aird, M.P., Mr. H. 
B. Tarry, Messrs. Lucas and Aird’s representative, Mr. For- 
man, C.E., and a number of the stafi, journeyed over the 
whole line from Fort William to Helensburgh in a saloon 
carriage, drawn by one of the contractor’s locomotives. 
There is, therefore, every prospect of the line being open for 
traffic next summer. The works in connection with the 
branch to Banavie are also making rapid progress, and the per- 
manent way has been laid over nearly the whole stretch. The 
principal piece of work on this part of the line is the viaduct 
across theriver Lochy. This bridge, which is practically finished, 
consists of four spans, and is about 280ft. in length. The 
piers consist of steel cylinders 6ft. Gin. in diameter, which 
are sunk 21ft. below the bed of the river. These cylinders 
are surmounted with circular piers of granite masonry, and 
are to be finished with castellated coping. The company has 
now resolved to ask for Parliamentary powers for the con- 
struction of a new line from Inverlair to Kingussie. It will 
start near where the present line crosses the river Spean, 
and passing through the fine agricultural district along 
Loch Laggan, will terminate at Kingussie, and form a 
junction with the Highland Railway near the Free Church. 
The scheme to extend the line to Mallaig has also 
been revived, and the company proposes to ask powers for 
the construction of a railway from its present line near 
Banavie, through Glenelg to Mallaig, where it is proposed to 
erect a pier and breakwater. For a railway terminus, 
Mallaig would not only serve a considerable portion of the 
mainland, but all the islands north of Coll and south of 
Lochmaddy. The suggested new line would not in any way 
be a competing one with any existing coast system, because 
its terminus would be about seventy and forty miles distant 
respectively from Oban and Strome Ferry. The districts it 
would serve are at present entirely destitute of railway facili- 
ties and accommodation. 








NortH-East Coast INstituTION OF ENGINEERS AND SHI?- 
BUILDERS.—On Tuesday, November 28th, the graduates of this 
Institution held the opening meeting of the session in the Physical 
Lecture Theatre, Durbam College of Science. The President of 
the Section, Mr. R. L. Gaine, A.Sc., was in the chair, there being 
a fair attend of bers. Mr, Hoxton, hon. secretary, sub- 
mitted the Committee’s annual report for the session 1892-5, 
during which there have been seven general meetings and six 
excursions, It has proved by far the most successful session yet 
held, both in the value of the papers read and the attendances 
at meetings and excursions, nts ty show increases of 11 and 13 
per cent. respectively. Arrangements have been made whereby 
the meetings will in future be held at the Durham College of 
Science, Newcastle-on-Tyne. ‘The list of meetings and excur- 
sions for this session is already full; the latter comprising 








visits to marine and electrical os yrarees works, paper, steel, 
and chemical works, A long and interesting session is being 
looked forward to, 
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Personal Recollections of Werner von Siemens. Translated 
by W. C. CoupLaNnD. London: Asherand Co. 1893. 
Scientific and Technical Papers of Werner von Siemens. 
Translated from the Second German Edition. Vol. I. 
Scientific Papers and Addresses. Tondon: John Murray. 

1892. 

Tur name Siemens has become a household word with 
English engineers and men of science generally. Ten 
years ago we lost by death the member of the family, 
personally best known to us in this country, Sir William 
Siemens —“ Brother William,” as he is affectionately 
called by the author of the memoirs before us. His life 
has been written by the very competent hand of Dr. 
Pole, and now we have, in a sense, its complement in the 
autobiographical memoir of his eldest brother. It is a 
pook full of interest, not only to the professional man, 
able, by special knowledge and his own experience, to 
sympathise to the fall with the efforts of a life-long 
inventor and experimentalist; not only to the man of 
business who realises only too well what it means to 
found a great concern like that of Siemens and Halske, 
or to undertake and execute successfully such contracts as 
those which were involved in the establishment of the first 
great lines of telegraph, but to the general reader who is 
concerned, to trace in the life of a man the causes and 
personal qualities which have led to success. In search- 
ing for the determining causes and impelling forces which 
carried him over all hindrances and dangers to a position 
which bronght him outward recognition and inward 
satisfaction, and, as he says, superabundantly provided 
him with the material blessings of life, Werner von 
Siemens was bound to admit that many fortunate circum- 
stances had co-operated, and that, altogether, he owed 
“a jarge debt to fortune.” Unquestionably it was for- 
tunate for him that his early years were passed in a time 
of rapid progress of physical science, and that his inclina- 
tion prompted him to devote himself especially to electrical 
engineering when it was quite undeveloped, and therefore 
proved a very fertile ground for inventions and improve- 
ments. On the other hand, he had to contend with 
unusual difficulties, and unlucky accidents, and it is 
probably not too much to say that without the possession 
of uncommon force of character, it is probable that the 
above-mentioned advantages would have resulted in 
little benefit, if not loss, to him. On his own con- 
fession he was a mixture of qualities. To ‘ excessive 
benignity,” which made it difficult to him to refuse 
a request, or, indeed, to do anything which would 
be disagreeable to another, was opposed a vigorous 
irascibility. For a manager of great undertakings, he 
tells us, he was indifferently suited, for he lacked good 
memory, orderly sense, and consistent and unbending 
strictness. Notwithstanding all this, his career is a 
standing proof of what can be accomplished by the com- 
bination of industry and energy, working on a good 
foundation of knowledge, and coupled with what he 
possessed in a marked degree—the sound common sense 
which is an attribute of the Teutonic race. Very early in 
his career he recognised that speculative inventions only 
in very rare cases lead to good results, unless supported 
by thorough knowledge and ample means, and that to be 
carried away in the chase of discoveries by the facility of 
a first suecess would probably end in ruin. Thus he never 
failed to pull up at the right moment, and never neglected 
his scientific studies. While it was clear to him, on the 
one hand, that technical progress is only to be attained 
by the diffusion of scientific knowledge among techno- 
logists, he does not seem, on the other, ever to have 
applied his originating powers, except in the directions 
which the need of the time pointed out to him, or until 
the world was prepared to receive the results. Keenly 
alive to the joys of discovery, he never lost sight of the 
practical. 

When a law of nature, hitherto hovering darkly before the mind, 
all at once clearly emerges from the enveloping mist, when the key 
to a long vainly sought mechanical combination is found, when the 
missing link of a chain of thought is happily inserted, this affords 
the discoverer the elevating feeling of an achieved mental victory, 
which alone richly compensates him for all the pains of the struggle 
and exalts him for the moment to a higher stage of existence. 
Certainly the ecstacy does not generally last long. Self-criticism 
usually soon discovers a dark spot in the discovery, which renders its 
truth dubious or, at least, narrowly restricts it. i exposes a fallacy 
in which one has been entangled, or, as is unfortunately almost the 
rule, it leads to the perception that only an old friend has been 
met with in a new dress. Only when strict examination has left a 
sound kernel does the regular hard labour begin of elaborating 
and completing the invention, and then the struggle for its intro- 
duction into scientitic and mechanical life, in which most men are 
ultimately ruined, Discovering and inventing brings therefore 
hours of supreme delight, but also hours of the greatest disappoint- 
ment, and of hard fruitless work. The public commonly notices 
only the few cases in which successful inventors have hit, almost 
accidentally, upon a useful idea, and by making the most of it, have 
attained without much labour to fame and affluence, or the class 
of acquisitive invention hunters, who make it their life-task to seek 
for technical applications of well-known things and to secure the 
benefit of them by patents. But these are not the inventors who 
open for the development of mankind new paths, which will pre- 
sumably conduct to more perfect and happier conditions of life, 
but those who—either in the quiet of scholarly seclusion, or in the 
bustle of technical activity—devote their ‘hele being and thought 
to this development for its own sake. Whether, by correct judg- 
ment and use of the opportunities of practical life, irventions lead 
to the accumulation of wealth or not, frequently depends on 
chance. Unfortunately, however, the instances of success possess 
great attraction and have called forth a host of inventors, who 
lunge into discovery and invention without the necessary know- 
edge and without self-criticism, and thus are mostly ruined. I 
have ever regarded it asa duty to turn such deluded inventors 
from the dangerous path which they had entered upon, and this 
has always cost me much time and trouble. Unhappily my 
efforts have rarely been attended with success, and only com- 
plete failure and ‘the bitterest self-inflicted distress occasionally 
brings these inventors to a perception of their errors, There are 
pp two inventive ideas which have misled and frequently 
also ruined innumerable people, otherwise fairly gifted and 
even remarkably clever in their own sphere of activity. These 
are the inventions of so-called perpetual motion, i.e, of a self- 
acting work-performing machine, and that of the flying machine 
and the manageable balloon. One might have thought that the 
knowledge of the law of the conservation of energy had already so 
far penetrated the popular mind, that creating force out of nothing 








would have come to be considered as contrary to nature as the 
production of matter, but it seems that generations must always 
pass away before a new fundamental truth is universally regarded as 
such. If aman is once possessed by the unhappy delusion, that 
he has found the way to construct working machines by mechanical 
combinations alone, he has become the victim of a generally 
incurable mental ailment, which defies all teaching, and even the 
most painful experience, Almost the like holds good of the 
endeavours to construct flying machines and manageable air- 
balloons. The problem itself is indeed, for every mind possessing 
a slight mechanical training, a very simple one. It is indubitable 
that we can construct flying machines according to the pattern of 
flying animals, if only the fundamental condition be fulfilled, 
which consists in this, that we have machines as light and powerful 
as the motor muscles of flying animals and which do not require a 
much larger supply of combustible material. When such a 
machine is invented, every skilled mechanician can make a flying 
machine. The inventors, however, always begin at the wrong end, 
and invent flying mechanisms without having the power for 
moving them. Still worse is it with the manageable air-ships, 
The problem of their construction has been long ago solved in 
principle, for every air-balloon may, in perfectly calm weather, 
be slowly propelled in any direction by a suitable mechanism 
applied in the car. Progress, however, can only be slow, because, 
in the first place, power machines of sufficient lightness are still 
wanting to drive the voluminous balloon at greater speed through 
the air or against the wind, and secondly, because the material of 
the balloon would not stand a strong counter-pressure of the 
atmosphere, even if we possessed such machines. The oblong form 
which the inventors give the balloon, in order that it may better 
cleave the air, increases its weight with equal volume, and is 
therefore worthless, The like holds good of the application of 
inclined planes, which are intended to facilitate the supporting 
of the weight. Besides these two problems there are a number 
of others on which inventors squander time and money by failing 
to perceive that the means for carrying them out are not yet at the 
disposal of applied science. 

There is much in this passage that we commend to the 
attentive consideration of would-be inventors. 

Werner von Siemens came of a family which settled 
after the thirty years’ war on the northern declivity of 
the Harz Mountains. His father was the youngest of a 
family of fifteen, and until his son Werner reached the 
age of eight years lived at Lenthe, near Hanover, where 
the latter was born. The family had always been 
foresters or agriculturists, and Siemens, the father, was 
no exception. He farmed an estate of a Herr von 
Lenthe. Our author's earliest recollection is of an act 
of juvenile heroism, which he avers made a lasting 
impression upon him. He was sent in fear and trembling 
by his father to protect his sister from the attacks of an 
aggressive gander, which, to his astonishment, he 
defeated. ‘In numberless times,” he says, “ in difficult 
situations of life, the victory over the gander has un- 
consciously stimulated me, not to yield to threatening 
dangers, but to overcome, by boldly confronting, them.”’ 
As most of the Siemens his father was proud of his 
family, the members of which seem always to have clung 
together. In recent times a family gathering has taken 
place every five years at some place in the Harz, and 
those who know the present generation cannot but be 
struck with the way in which Werner and his brothers 
have worked together during their lives. Herr Siemens, 
the father, belonged heart and soul to the section 
of Young Germany which, growing up after the 
French Revolution, was enthusiastic for freedom and 
a united Fatherland. After twelve years’ residence at 
Lenthe, he found the condition of Hanover, then under 
English rule, very uncongenial. TheEnglish princes, we 
are told, who then kept court at the Hanoverian capital, 
troubled themselves little about the welfare of the country, 
which they chiefly regarded as a hunting ground. The 
game laws were oppressive, and a charge of injuring 
game while protecting his property, was the cause of his 
leaving Hanover and seeking a new home in Mecklenburg. 
There he obtained a lease of the grand-ducal domain of 
Menzendorf for along term of years. Here in early days 
the instruction of Werner and his brothers and elder sister 
was undertaken by their grandmother. When they out- 
grew this tuition, the father undertook the duty for a few 
months, after which Werner was sent to the grammar 
school of the neighbouring market town, Schinberg. In 
1828 a resident tutor was engaged for the boys. After 
the death of the second tutor so employed, Werner was sent 
to school again,this time at Lubeck, and here he remained 
until 1834, when he left for Berlin to carry out his resolve 
to join the corps of Prussian Engineers. He was persuaded, 
however, by General von Rauch, to try the artillery, into 
which corps he might hope for an earlier introduction. 
After three months’ preparation he passed his examina- 
tion, thanks, we are told, to a lucky answer. The exam- 
ining officer was fond of Tokay wine, a taste which 
suggested the geographical question. No candidate 
could say where Tokay was. When Werner's turn came 
he recollected that the wine had been prescribed for his 
mother as Hungarian wine. Thus he was able to answer 
the question, and forthwith was passed. Here was one of 
his fortunate chances. Who knows what turn his life 
might have taken if it had not been for the lucky pre- 
scription. After many trials of temper under the drill 
sergeant, he received the welcome order in the autumn 
of 1835 to join the school of the united Artillery and 
Engineers at Berlin. Here he remained until the 
summer of 1838. During this time he passed the three 
examinations: the ensign, the army officer, and finally 
the artillery officer, although without special distinction. 
‘*T had,” he says, “ with inflexible industry crammed the 
required matter into my head in order afterwards to 
forget it as quickly again, but had devoted all my spare 
time to my favourite sciences, mathematics, physics, 
and chemistry. The fondness for these sciences has 
remained all through my life, and has been at the bottom 
of my after successes.”’ 

In the autumn of 1840 he was transferred to Witten- 
berg. Such time as he could spare from his military 
duties were devoted to scientific studies. In this year 
Jacobi’s discovery of the precipitation of copper in a 
metallic form from the solution of the sulphate had been 
made known, and in this way Siemens’ attention was 
turned to the practical study of electrolysis. If copper 
could be so deposited why notsilver and gold? This was 
the problem that he set himself to solve. Rather con- 
veniently for him, he was at this juncture shut up in the 





citadel of Magdeburg, by order of a court-martial, for his 
complicity in a duel, so that, provided he could procure 
the necessary materials, he had abundant leisure for their 
use. A friendly chemist undertook to keep him supplied, 
and kept his promise. The young officer had some 
knowledge of photography, and he recollected that salts 
of gold and silver were soluble in hyposulphite of soda. 
He tried such a solution with an electric current, and to 
his joy was successful. He applied for a patent for his 
discovery, and his request was promptly granted, but, 
whether in consequence of the application, or because it 
was thought he was too comfortable in confinement, the 
patent was quickly followed by his order of release and 
appointment to the firework factory at Spandau. Perhaps 
his evident familiarity with chemical processes stimulated 
the authorities to this singular appointment. He was 
not there long, although his stay was a success while it 
lasted. His next move was to Berlin for service in the 
Ordnance Department. Meanwhile he had sold the right 
to work his gilding process in Magdeburg to a jeweller 
for 40 louis-d’or, and soon effected an arrangement with 
Henniger, the German silver manufacturer, to work his 
patent in return for a share of profits. Thus arose the 
first establishment of the kind in Germany. In 
England Elkington had, about the same time, started his 
well-known factory, employing the cyanide solutions. 
William Siemens came on a visit to Berlin to induce an 
engineering firm there to take up the differential, or 
chronometric governor, which he had devised, and having 
succeeded in his project, was anxious to visit England. 
He was commissioned to utilise, if possible, his brother’s 
electro-plating invention in this country, and immediately 
on his arrival he approached Elkington. The latter pro- 
tested that, under his patent, he had the sole right to 
employ electric currents, produced by galvanic batteries, 
in the deposition of metals. William Siemens replied 
that his brother used thermo-electric currents, and, in the 
end, succeeded in selling the Siemens’ English patent, 
which had been taken out at the cost of Elkington, to the 
latter for £1500. 

For some time after this Siemens was occupied in his 
endeavours to make practically useful a nickel-plating 
process, and the method of printing known at the time 
as the anastatic press. There is a note “on the electro- 
lytic deposition of nickel and cobalt” in the volume of 
papers and addresses referred to at the head of this 
article. He was not successful, and resolutely deter- 
mining not to pursue further his ‘‘ chase for discoveries,” 
but to acquire a wider knowledge of scientific principles, 
he got rid of his inventions, sold his interest in the 
Berlin factory, and applied himself again to serious study. 
He associated himself with the young scientific men 
whose names, subsequently, became famous, and helped 
to form the Physical Society. But his natural impulse, 
never to let acquired knowledge lie idle, but, as far as 
possible, to make some use of it, led him, ever and again, 
back to technology, and so it has been, he tells us, all his 
life long. 

At that time there still existed an unbridged gulf between pure 
and applied science. The meritorious Beuth, who is unquestion- 
ably to be regarded as the founder of the technical science of 
North Germany, had indeed in the Berlin Industrial Institute 
erected an institution which was especially designed for the diffu- 
sion of scientific knowledge among young technologists. The 
existence of this institute, out of which arose the Industrial 
Academy, and finally the Technical College in Charlottenburg, 
was, however, too short for raising the level of education of the 
craftsman of the period. Prussia was at that time still a purely 
military and bureaucratic State. In its official class alone was 
culture to be found, and it is doubtless mainly owing to this 
circumstance that even at the present day the semblance of an 
official title is regarded and striven for as an external mark of a 
cultured and respected man, Of the industrial ey only agri- 
culturists, from whom the military class as well as the bureaucracy 
was almost without exception recruited, had a respectable status 
in the eyes of the latter. In this country, wasted and impoverished 
by a century of wars, there existed no longer a well-to-do bour- 
geoisie to counterpoise in culture and property the military and 
official class. It must, however, be added that this state of things 
was in part attributable to the fact that the representatives of 
science, always highly respected in Prussia under the rule of the 
far-seeing Hohenzollern did not consider it compatible with their 
dignity to manifest a personal interest in technical progress. The 
same may be said in respect of plastic art, whose representatives 
regarded —and in part, I believe, still regard—it beneath their 
dignity to employ a part of their creative power for the elevation 
of industrial art. . . . . . » Through my activity in 
the Polytechnic Society I arrived at the conviction that scientific 
knowledge and scientific methods of investigation are capable 
of developing technology to a degree far beyond anything that 
can be foreseen. It further had the advantage of making me 
personally acquainted with Berlin manufacturers, and of afford- 
ing me personally an insight into the achievements and defects 
of the industry of the time. My advice was often sought by 
manufacturers, and I thereby became acquainted with the con- 
trivances employed and the modes of working. It became clear to 
me that the industrial arts cannot advance by sudden leaps, as has 
often been possible to science through the fruitful ideas of a few 
remarkable men. A technica] invention only obtains value and 
importance if technology itself has so far progressed that the 
invention is a practical one and supplies a need. Hence one so 
often sees the most considerable inventions unutilised for decennia, 
until all at once their great importance is recognised, their hour 
having arrived. 

We are now approaching the time when Siemens began 
to busy himself with the application of electricity to 
telegraphic purposes. The resolution to devote himself 
entirely to telegraphy dates from 1847. Shortly before 
this date he had been making experiments with an 
instrument intended to supersede the Wheatstone appa- 
ratus, in the working of which he had noticed defects 
caused by irregularity of current impulse. He had also 
busied himself with electrical measurement of the flight 
of projectiles, and to induce his chiefs to keep him in 
Berlin, from which place he was in danger of being 
removed by reason of his too public approval of the new 
philosophy of Ronge, he obtained permission to conduct 
a series of experiments with gun-cotton. In the year 
1846 he had received from his brother William, as a 
curiosity, a specimen of gutta-percha, which had just 
recently appeared in the English market. He promptly 
recognised its possibilities as an insulating material, and 
in the same year samples of wire thus protected were 
used on the Anhalt Railway, but it was not until he had 
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devised a means of coating wire by means of a screw 
press operating upon the partially warmed and plastic 
gum that satisfactory insulation was obtained. His 
claim to be the first inventor of the practice of electrically 
insulating wire by means of gutta-percha has been 
disputed in our columns since his death by Mr. Danchell, 
a Danish engineer who formerly lived for some time in 
this country. The challenge was taken up by Mr. 
Alexander Siemens, and also by Mr. Carl Siemens, who 
wrote from personal knowledge of what his brother had 
done. Meanwhile Mr. Danchell also died, and the corre- 
spondence was continued by his widow. We do not 
propose to enter upon the consideration of this claim. 
Suffice it to say that in the above-mentioned volume of 
papers—page 20—there is a full account reprinted from 
Poggendorfi’s Annalen, 1850, vol. lxxix., page 481, from 
which it appears that a mile of wire so insulated was 
completed in the autumn of 1847. In his letter to us— 
THE ENGINEER, 24th February, 1893—Mr. Carl Siemens 
says that there is a record dated 7th September, 1847, in 
the Prussian Treasury declaring Siemens to be the 
inventor. Whether or not Dr. von Siemens was clear as 
to the precise date when he began to work with gutta- 
percha, we do not know. If he had known that his claim 
would be contested after his death, he might have been 
more specific. We cannot say, but it is only fair to point 
out that, in his paper in Poggendorff s Annalen, he says 
that he received his first sample of the material in the 
autumn of 1846. while in his autobiography he states that 
he made some experiments, that the commission ordered 
“‘more considerable experiments . . . . . which 
were begun in the summer of 1846, and continued in 
1847.” 

Shortly before this he had offered his services to the 
commission engaged in considering the expediency of 
substituting electric for visional telegraphs, and he was 
therefore in a good position to make his technical know- 
ledge useful to the world and himself. In the year 1847 
the first long subterranean line from Berlin to Grossbeeren 
was laid by him with wire insulated by the new process. 
It was quite successful, and as we have said, his resolution 
was now fixed. In the autumn of that year he was joined 
by Halske, and the two started the factory which in the 
future was destined to become so famous. The workshop 
was opened on the 12th October, 1847. The political 
disturbances of 1848 for a time suspended the energies of 
the Government in this direction, and the hostilities in 
Schleswig-Holstein rapidly following, were the accidental 
cause of a further development in Siemens’ career. He 
was charged with the defence of Kiel against the Danish 
ships. His ingenuity suggested the use of submarine 
mines electrically connected with the shore by wire 
insulated by gutta-percha. This was the simple, but 
successful, beginning of the practice of submarine mining, 
which has since been so extensively elaborated. 

On the conclusion of the war, Siemens was invited by 
the Ministry of Commerce to supervise the construction 
of a line of telegraph between Berlin and Frankfort-on- 
the-Main, where the German National Assembly held 
its sittings. As far as Eisenach this line was subterranean, 
the wire being laid, without further protection than the 
insulating material, about 18in. below the surface. 
From Eisenach to Frankfort it was overhead. Dr. von 
Siemens gives an interesting account of the construc- 
tion of this line, and of the many difficulties with which 
he had to contend. This, the first long telegraphic line 
of Europe, worked satisfactorily, notwithstanding that 
in course of time defects manifested themselves, defects 
chiefly occasioned by injury to the insulation caused by 
rats and mice. The favourable result of this first great 
undertaking led the Government to construct, again 
under the direction of Siemens, a line from Berlin to 
Cologne and the frontier at Verviers, after that others 
to Hamburg and Breslau. 

Difficulties arose at the rivers Elbe and Rhine, where the active 
navigation caused me to fear injuries to the wires through drag- 
ging anchors. This danger was particuiarly great in crossing the 
Rhine, as the conducting wires were for almost the whole breadth 
of the river threatened by the anchors and fishing tackle. An 
envelope of iron wire, which was employed in the case of the Elbe 
and in crossing smaller rivers, a eee insufficient for the Rhine, 
as the tackle of the sailors and fishermen provided with sharp 
points could penetrate through the wire covering and injure the 
insulated conductors within, and asa cable could not be made strong 
enough to resist the dragging anchors of large ships. I had there- 
fore made specially for the Rhine a chain of wrought iron tubes, in 
the cavities of which the insulated wires were placed, whilst a 
strong chain cable, supported by a series of heavy ships’ anchors, 
was destined to protect the tube chain from the dragging anchors 
of ships passing down the river. This first large subaqueous line 
with its external protection has stood the test very well. When 
many years later, after the building of the fixed railway bridge, it 
was taken up again, a number of ships’ anchors were found 
suspended to the protecting chain, which the sailors had had to 
cut in order to free their ships. The chain had thus done its duty. 
eet During the construction of the line I got to know the 
entrepreneur of the pigeon post between Cologne and Brussels, 
a Mr. Reuter, whose useful and profitable business appeared to be 
hopelessly destroyed by the laying of the electric telegraph. When 
Mrs. Reuter, who accompanied her husband on his journeys, was 
lamenting over this destruction of their business, I gave the couple 
the advice to go to London, and there set up a despatch-forwarding 
bureau, such as had just been established in Berlin by a Mr. Wolff, 
with the co-operation of my cousin, the before-mentioned law 
counsellor Siemens. The Reuters followed my advice with 
remarkable success. Renter's telegraph agency in London and 


its founder, the rich Baron Reuter, have to-day a world-wide 
reputation. 


During the whole of the time that Siemens was engaged 
in the construction of these lines he was, so to speak, lent 
by the military authorities to the civil department under 
which he acted. An extension of this leave was not to be 
expected. He had, therefore, the choice of resuming 
active military service, or of going over to Government 
telegraphy, in which his position as managing engineer 
would be assured, or, lastly, of renouncing every posi- 
tion of public service and devoting himself entirely to 
private scientific and technical activity. He decided 
for the last. In June, 1849, he applied for his discharge 
from military service, and soon afterwards resigned his 
post as technical manager of the Prussian State tele- 





graphs. Henceforth he was more than ever dependent 
on his own exertions. 


Although my inclinations drew me altogether to purely scientific 
investigation, yet I perceived that I must first of all turn my whole 
energies to technical work, as its results could alone procure me 
the means and opportunity for scientific work—and did, in fact, 
procure them. My scientific and inventive activity was prescribed 
to me in this laborious period almost without exception by technical 
needs. Thus the then very surprising and disturbing phenomena 
of electrical charges in the underground conductors required 
thorough study. Further, it was necessary to establish a system 
for the determination of the situation of faults in the conduction 
and insulation of underground wires by measuring currents at the 
ends of the wires. The uncertainty of the measurements of 
currents led to the necessity of replacing them by resistance 
measurements, and thereby to the setting up of fixed reproducible 
standards of resistance and scales of resistance. For this purpose 
the methods and instruments for current and resistance measure- 
ments had also to be improved and adapted for technical use—in 
short, a whole series of scientific problems had cropped up, the 
solution of which was called for by technical needs. I devoted 
myself to these problems so far as my responsibility for the 
technical undertakings of the business allowed, with special pre- 
dilection, and was therein very effectively supported by the 
constructive art and mechanical talent of my partner Halske. 
This is especially true of the numerous improvements of the tele- 
graphic contrivances and accessories which date from that time, 
and which, thanks to their solid and accurate elaboration in our 
workshop under Halske’s guidance, were — adopted in 
pe a telegraphy. The great influence which the firm of 
Siemens and Halske has exercised in the development of tele- 
graphy is mainly to be ascribed to the circumstance that in their 
work the executing hand has been that of the accurate mechanician, 
and no longer, as formerly, of the clock-maker. For publication 





in scientific and technical journals there was then no time ; even | 


atents were taken out only in rare cases. There was then no 
osm patent-right, and in Prussia patents, given almost arbi- 
trarily for from three to five years, were therefore without pratical 
value. The inventions and improvements proceeding from us at 
that time therefore, in the majority of cases, lack the attestation 
of their origin by publication or patent. 
(To be continued.) 








TRIALS OF H.M.S. ROYAL OAK. 


THE official machinery trials of the new first-class battle- 
ship Royal Oak, one of the largest battleships constructed for 
the British Navy under the Naval Defence Act—built and 
engined by Messrs. Laird Brothers, of Birkenhead, were com- 
pleted on Friday last. The trials took place in the English 
Channel, and were attended by the following officials :—Mr. 
R. J. Butler, engineer inspector from the Admiralty; Mr. 
Durston, Engineer-in-chief of the Navy; and Mr. Corner, 
Chief Engineer of Portsmouth Dockyard—who were out on 
the forced draught trial—and Chief Inspector Wooton and 
Fleet Engineer Colquhoun, of the Dockyard Reserve. The 
contracting engineers and builders were represented by Messrs. 
William and John Laird. Commander, the Hon. A. Bethell, 
had charge of the ship, and Mr. R. Bevis, jun., on behalf of 
the contractors of the machinery. 

The trial of eight hours’ duration under natural draught, 
took place on the 21st inst. with hourly results as tabulated 
below :— 


Eight Hours’ Natural Draught Trial, 21st November, 1893. 











¢ |Steam| Air Vacuum. Revolutions. Indicated horse-power. 
2 res- a ae 4 

= soon as -saact™ Port. — Port. nd 3, Port. Total. 
1 145 “3” 29 295 94°4 94°2 4481 4728 = 9200 
2 | 150 | °26 283 29 97 98°3 4804 4996 9800 
3 151 *24 20 29 a7°0 98°7 4745 5142 OSST 
4} 149 | -16 29 294 92-0 95-1 4029 4486 8515 
5 147 2 29 295 | 94°6 4-6 3912 4326 = 8238 
6 146 | °3 29 295 Wl 95°9 4496 4743-9239 
7 149 37 29 29 9°7 97°F 4651 4701 | 9352 
8 147 | °36 20 294 | 97-6 07-5 4704 4829 9533 


The mean results of which give :—Air pressure, -27in.; steam 
pressure, 148 lb. per square inch ; vacuum, 29in. and 29-3in.; 
revolutions per minute, 96°1 and 96-5; indicated horse-power, 
4477 and 4744 for starboard and port engines respectively ; 
or a gross total of 9221 indicated horse-power developed 
-—being 221 in excess of that contracted for—giving the ship, 
which at the time was drawing 24ft. 6in. forward, and 
25ft. 6in. aft, a realised speed by log of 16°5 knots per hour. 

On November 23rd the ship got early under way from 
Spithead, and, with a stiff breeze blowing at the time, 
proceeded on a four hours’ full power trial under forced 
draught, the half-hourly results of which were as in the 
following table :— 


Four Hours’ Forced Dranght Trial, 23rd November, 1893. 




















3 E oo Ll Vacuum. | Revolutions. Indicated horse-power. 
SZ sure. sure. jira) Port. toard, | Port yond, | Port. Total. 
1 138 99" §=28h 28) | 100°8 100°7 5311 5443 10,754 
2 149 “97 | 28 284 10471 105°2 «5748 5008 11,656 
3 149 92 285 29 104°2 103°1 5726 5OOL 11,627 
4 140 “04 28h 29 103°6 104°2 i] 54 11,025 
5 144 “01 | 283 | 28) | 102°3 | 102°4 | 5502 5780 11,282 
6 142 a) 28} 28 104°9 104°1 S5sso 6041 11,930 
7 144 | 1°14! 283] 28 | 108°5 | 102°8 5746 5891 11,637 
8 152 | 1°1 284 | 28 104°8 104°7 IB 6124 12,058 


Of which the means are:—Air pressure -98, steam pressure 
145°8 lb. per square inch; revolutions, 103-5 and 103-4 per 
minute; indicated horse-power, 5689 and 5882 for starboard 
and port engines respectively, showing an aggregate of 
11,571 indicated horse-power developed, or 571 in excess of 
the contract, giving the ship, then drawing 24ft. 4in. forward 
and 25ft. 5in. aft, a mean speed by log of 18:27 knots per 
hour. On examination of the results attained, it will be 
noticed that at no time did the air pressure during either of 
the trials attain to the amount allowed by the Admiralty, 
that under natural draught never exceeding gin., and under 
forced ltin.; plainly showing that a considerably higher 
power would have been developed by the engines if the Admi- 
ralty maximum of lin. and 2in. of air pressure had been 
used. 

The principal dimensions of the Royal Oak are:—Length, 
380ft.; breadth extreme, 75ft.; displacement at a mean 
draught of 27$ft., 14,150 tons, Her propelling machinery 





oo 
consists of two sets of triple-expansion twin en 
having three inverted cylinders of 40in., 59in., 
diameter respectively, with a piston stroke of 
each drive a four bladed gun-metal screw propeller 17K 
diameter and 18ft. pitch. The engines are designed t 
develope 9000 indicated horse-power under natural, and 11 000 
under forced draught. Steam is supplied by eight sin le 
ended circular ‘‘ Scotch ’’ boilers, each 15ft. 4in. in diameter. 
and 9ft. 4in. long, having four corrugated furnaces 3ft, 4in in 
diameter; the total heating surface being 20,174 square feet 
and the grate surface 710 square feet. The cooling surface 
in the main condensers is 14,500 square feet. ; 

The propelling engines of the Royal Oak are similar in design 
to those of the other seven battleships built under the Naval 
Defence Act, but have that difference in detail which is invari- 
ably found in engines by different makers; the steam cylinders 
in her case being supported in front and rear by round steo| 
columns well stayed together and stiffened by cross bracing 
As in all modern first-class engines, the crank shafts are i 
tbree pieces bolted together, but made interchangeable. Piston 
valves are fitted to the high and intermediate - pressure 
cylinders, and ordinary double-ported flat valves to the low. 
pressure ones, all the valves being actuated by double ex. 
centrics and twin bar link motions, the reversing gear being 
of the all-round type. 

The Royal Oak is the last of the eight battleships orderea 
in 1889; four of which were to be built and engined by 
contract, the hulls and fittings of the remaining four being 
built in the Royal Dockyards, and fitted by contractors with 
their main and auxiliary machinery. The whole of them 
have now passed the ordeal of their official machinery trials 
with very great success, 


gines, each 
and 88in, 
5lin. The 








WATER SUPPLY NOTES. 





West of England.—The St. Austell Rural Sanitary Authority 
are applying to the Local Government Board for powers to 
borrow £9000 to improve the water supply of Fowey, and buy 
the Waterworks Company’s undertaking. A reservoir is 
proposed to hold 1} million gallons. The Ashbourne Local 
Board are seeking to borrow £7000, to acquire springs and 
pumping station to supply 80,000 gallons of water per day; 
the springs yield 160,000 gallons per day. The Matlock 
Waterworks Company’s new reservoir, made in 1x6, and 
holding 24 million gallons, is already found insufficient to 
meet the requirements, and headings are now being driven 
60ft. into a hill where numerous powerful springs issue. 

Torquay.—The total water storage on the Ist was only 
64 million gallons, with a daily delivery from the springs of 
only one-third the daily consumption. The Corporation 
intend applying to Parliament to purchase the watershed of 
the Tottiford and Kennick reservoirs at a cost of £30,000 to 


Bath Waterworks Committee.—It has been agreed to extend 
the mains to the Rural Sanitary Authority of Bailbrook and 
Lower Swanswick, at a cost of £530. The ratepayers of New- 
port, Mon., have decided to support the Wentwood water 
scheme ; the present consumption is 14 million gallons daily, 
and the existing reservoirs have only two months’ supply. The 
Corporation have already acquired the existing works from 
the Waterworks Company. The tenders for the construc- 
tion of the new reservoir at Monkswood varied from 
£18,278 to £30,736. The lowest, that of Messrs. W. 
Neave and Sons, Paddington, was accepted. The scheme 
of the Frome Local Sanitary Authority to construct water- 
works to supply Kilmersdon, at a cost of £2300, has been 
sanctioned by the Local Government Board. 

West of England. — Great Columb water supply: The 
tender of Mr. J. Strachan for the new works has been 
accepted, at a cost of £1499, to be completed in four months. 
Helston and Porthleven Water Company are extending their 
mains to Helston. 

Cheltenham.—The springs supplying the Heweletts reser- 
voir on the 24th of October yielded 66 gallons per minute, 
while the average for the last four years was 132 gallons. 
The water in store in the reservoir and at Leckhampton was 
14? million gallons, and at Dowdeswell, with a depth of 12tt., 
18} million gallons, a united quantity sufficient to last until 
the first week of January. The committee are considering 
the necessity of supplementing the supply from Tewkesbury. 

Midlands.—Leicester Town Council: On the 23rd of 
October the Thornton reservoir, drawn down 13ft. 10hin., 
only held 1054 million gallons ; the Bradgate reservoir, drawn 
down 18ft., held 98 million gallons, or a total of 203} million 
gallons; at the present rate of consumption, 2,627,830 
gallons per day, there only remains thirty-nine days’ supply. 
The Corporation have agreed to take water from the Elliston 
Colliery Company, from their pits, two miles from Thornton, 
which is estimated to yield 450,000 gallons per day. The 
Water Committee are also augmenting the supply by laying 
pipes from springs at Swithland to the Bradgate reservoir, 
and by a shaft sunk in the gravel of St. Margaret’s “ Parish 
Green.” It is feared the trade supply will have to be cut off. 
The Corporation supply 200,000 persons. Gainsborough 
Local Board : The proposal to sink a new well has been sanc- 
tioned by the Local Government Board, £10,000 to be re- 
paid in thirty years ; £3455 for machinery, to be repaid in 
ten years; and £500 for land, to be repaid in fifty years. At 
the Tamworth Local Board it was pointed out that, while 
water for manufacturing purposes was paid at the uniform 
charge of 9d. per 1000 gallons, for household purposes the 
rate varied from 6d. to 10s. per 1000. The Tamworth Rural 
Sanitary Authority are seeking powers to borrow £5000 to 
provide a water supply for Kingsbury. It is proposed to place 
a reservoir at Hurley, the highest part of the district, with a 
6in. bore-hole, 1142 yards from the well; water occurred at 
135ft. from the surface, and a fortnight’s continuous pump- 
ing did not lower it. Rugby Rural Sanitary Authority: The 
surveyor states 150,000 gallons of pure water per day is running 
to waste out of the Kilsby Railway Tunnel, notwithstanding 
the drought. 

Westmoreland.—The Kendal Corporation have purchased 
the Kendal Union Gas and Water Company’s undertaking 
for £80,000; an additional reservoir is to be made at a cost of 
£20,000. 

South Wales.—A Local Government Board inquiry has 
been held at Bridgend into the condition of the water supply 
of St. Bride’s Major and Southerndown. Several schemes 
were proposed, and the present supply is polluted. The 
Bridgend Water Company has a good supply at Schwyll, 
Ogmore, which is available. Oswestry: A new reservoir, 
has been formed at Llansilin, a deep valley in the Denbigh- 
shire hills, at a cost of £19,000; the total storage in the 
reservoirs is 33 million gallons. The older three reservoirs 


cost £14,000, The new reservoir holds 25 million gallons. 
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A NEW BINOCULAR GLASS. 


Tux opera glass which we illustrate is an entirely new 
departure in the construction of binoculars, and the system 
is, of course, a8 applicable to field or naval glasses as to those 
of smaller size, suitable for the theatre. The first engraving 
shows the glass open and the second closed, in which latter 
condition it is only lin. thick, and so can be carried in 
its soft leather case easily in the waistcoat or breast pocket. 
The first principle of the frame is a set of four levers, or 
“Jazy-tongs,” on each side, secured to the eyepiece and 
object glass plates. The levers have toothed ends at top and 
bottom to secure synchronous motion, and form an absolutely 
parallel motion. The tubes are formed of volute coils of 
aluminium attached to the eyepiece and object glass plates, 





extending or closing with perfect smoothness, and the 
grooving of the edges of the coils forms on the inner side a 
complete set of diaphragms, which renders the definition of 
the lenses wonderfully perfect. The glass is held by placing 
the thumbs and fingers on the rings of the levers shown 
in the engraving, and the focus is obtained by lengthening or 
shortening the glass by pushing the levers closer together, or 
pulling them further apart as may be required. The whole 
arrangement is so simple that the most stupid person would 





see how to do it directly the glass was placed in his hands. 
The new binocular is being manufactured in London, and 
will thus promote British industry. 

As the whole of the metal work is aluminium the weight is 
exceedingly small. Its portability is manifest; the leather 
slung case, always in the way, is entirely got rid of. The 
lenses may, of course, be of any quality according to the 
price ; those which we have examined are excellent. 

The glasses are the invention of, and have been patented 
by, Mr. Aitchinson, optician, 47, Fleet-street, E.C. 








BURNERS FOR MINERS’ SAFETY LAMPS. 


THE engraving below shows an improved burner for use in 
miners’ safety lamps, especially adapted for burning safety 
mineral oils. It is similar to those ordinarily employed in 
safety lamps, with the exception that a portion of the top is 
removed, so as to leave two curved projecting pieces, as shown 
ata and b; a safety tube or pipe cis used for passing the 
volatilised oil or vapour from the reservoir, so that it may 
burn as a gas in the vicinity of the flame. 

The light of any miner’s lamp is greatly increased by the 
nse of this burner, and considerable economy is said to be 

flected by its use with safety mineral oil. Under ordinary 
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circumstances, a miner’s safety lamp, fitted with one of these 
‘‘ Robson-Brown”’ burners, yields, it is said, twice as much 
light as the same lamp burning colza oil. The relative costs 
of the oils being, say, colza oil, not less than Qs. per gallon, 
and the safety mineral oil 8d. per gallon, there is an economy 
of at least 60 per cent. resulting from the use of this burner 
and a safety mineral oil. It may be mentioned that no 
special care is required in using the burner, the wick being 
adjusted by a pricker in the ordinary way, so as to secure the 
best light without production of smoke. 








LAUNCHES OF H.M.S. DARING AND DRYAD. 





_ THE strength of her Majesty’s Navy was further augmented on 
Saturday last by the addition of two new war vessels, Shortly 
after od the new torpedo-boat destroyer, the Daring, built and 
engined by Messrs, John I. Thornycroft and Co., was successfully 
launched from their shipyard at Chiswick. The service appointed 
to be used at the launches of her Majesty’s ships having been read 
by the Rey. W. Dale, vicar of Chiswick, at its conclusion—after the 
presentation of a Royal Humane Society’s silver medal to a man 
who, at great personal risk, saved a young marine from drowning 
who fell over oard from H.M.S, vaen hy at Sheerness—Mrs, 
Thorageosth wife of the senior partner of the firm of builders, 
named the vessel with the usual ceremony, and on the wire 
attached to the suspended weight, which by its falling releases the 





ship, being severed, the Daring began to move down the ways and 
took the water safely ; after which it was moored alongside the 
shipyard wharf, where it will be completed. 

he Daring is up to this date the second vessel of her special 
type yet launched. She is 185ft. long on the load water-line, 19ft. 
beam, 220 tons displacement, and has a mean draught of 6ft. Her 
propelling machinery will consist of a pair of triple-expansion 
twin-screw engines, each having four cylinders, viz., one high, one 
intermediate, and two low-pressure, all having the same piston 
stroke. Steam at 2101b, working pressure per square inch will be 
supplied by three of Mr, Thornycroft’s latest improved double- 
furnaced water-tube boilers. ‘The vessel will be armed with one 
12-pounder quick-firing gun, placed amidships forward, and three 
6-pounder similar guns, two being forward and one aft, with 
provision on her broadsides for two more. She has in addition 
three 18in. torpedo tubes, Her engines are to develope 3500 
indicated horse-power, and are estimated to give her a speed of 
27 knots an hour, and she will have a crew of forty-two officers 
and men, 

The second vessel added to the Navy on the same day as the 
Daring was the new first-class torpedo gunboat Dryad, built at 
Chatham Dockyard, and engined by the Fairfield Engineering Com- 
pany, of Govan. She is one of the last of the gunboats ordered 
under the Naval Defence Act of 1889, and is of an improved type 
of the Sharpskooter class, having a length of 250ft., with a beam of 
30ft. Gin. Being built in a dock she had merely to be floated out 
of it, the ceremony, however, being observed at naming her as if 
she had been launched. This was performed by Miss C. Heneage, 
daughter of the Vice-Admiral Commander in-Chief at the Nore, 
the usual religious service being conducted by the Rev. J. 
Matthews, Dockyard Chaplain. 

The engines to be fitted to the Dryad are to develope 3500 indi- 
cated horse-power under forced draught, and to give her a speed 
of 194 knots per hour. Her armament comprises four 4*7in, and 
four 6-pounder quick-firing guns. 

The company present at the launch included Admiral and Lady 
Heneage, Rear-Admiral and Mrs. Morant, Captain Lord Charles 
and Lady Beresford, and other naval and military cfficers. The 
~— will be completed during the present financial year, and 
will then be passed into the Reserve. 








THE EFFICIENT PROTECTION OF IRON AND 
STEEL FROM CHEMICAL ACTION. 


AT a meeting of the Manchester Association of Engineers held on 
Saturday at the Grand Hotel, Manchester, Mr. John West, 
M. Inst. C.E., one of the vice-presidents, occupying the chair, an 
interesting paper was read by Mr. William Thomson, F.R.S., Ed., 
F.1.C., on ** The Influence of some Chemical Agents in Producing 
Injury to Iron and Steel.” Referring to the corrosion of iron in 
steam boilers, by oxidation, the writer mentioned the system for 
preventing this, invented by Hannay, who claimed that by suspend- 
ing a ball of zinc in the water of the boiler and attaching to it wires, 
the other ends of which were fixed in metallic contact with the shell 
and furnace flues, not only corrosion, but—to a very material extent 
—incrustation also, was prevented, The iron of boilers was often 
corroded, and extensive ‘“‘ pitting’ produced by free sulphuric 
acid which was present in some waters, and it was very important 
that no trace of free acid should be contained in the water used in 
boilers. The nitrates and nitrites contained in some waters 
employed for steam raising purposes were liable to attack the iron 
or steel of the boilers, and produce ‘ pitting.” Some pieces of 
zine placed in the boiler prevented the action of these compounds, 
and the presence of tannate of soda had a similar useful effect, 
whilst the mixture of one part—by weight—of bisulphite of soda 
to two parts of soda ash also aided in preserving the iron from the 
action of the nitrates and nitrites which might be present in the 
water. The writer also dealt with the effects of different paints 
and varnishes in preserving iron from rusting. 

From experiments he had made with different paints and 
varnishes, he had found red lead paint the best coating to prevent 
iron from rusting. This he had thought a remarkable result, 
because red lead was a highly oxidising body, but the reason was 
found to be that the red lead had the effect of producing a skin of 
the unoxidisable and protective black or magnetic oxide on the 
iron itself under the paint. He had also found by experiment 
that other oxidising agents, such as manganese dioxide, formed a 
paint which preserved the iron from rust, and this discovery he 
considered of great industrial importance. He had some 
time ago made a large number of experiments to determine 
which paint was most suitable for protecting a large iron 
structure from the action of the sea-water spray and the 
rain, and he had arrived at the conclusion that red lead was the 
best. The lecture was illustrated by numerous experiments, 
showing the action of different bodies in electrically promoting and 
preventing the oxidation of iron, and the effects of various paints 
in producing rust on iron, and the protection from corrosion to 
iron afforded by powerful oxidising agents, such as red lead. In 
the course of the discussion on the paper, Mr. Corbett, chief 
engineer to the Salford Corporation, remarked that the treatment 
of sewage by filter beds, in which the raw organic matter would be 
transformed into nitrates and nitrites, would, considering the 
injurious action of these compounds on iron, make the 
water worse as a boiler feed - water than before the 
process, Mr. Bealey said he had two boilers, one work- 
ing at 40]b. pressure and the other at between 180 lb. 
and 200 1b. to 230 1b.; in the first-mentioned there had been 
an accumulation of scale for fifteen years, but no ‘‘ pitting,” but in 
the high-pressure boiler, fed from the same water, the “ pitting” 
in twelve months’ time was simply astonishing, and in view of these 
facts he wondered whether the high pressure had any effect in 
causing “‘ pitting.” Mr. West supported the statement made in the 
paper, that red lead was the best paint for preventing corrosion in 
the iron, 

Professor Thomson, replying upon the discussion, said that in a 
large structure, such as a bridge, the iron would not rust when the 
Barff coating—a thin layer of black oxide—was applied, but if this 
oxide got chipped off rust would quickly be produced. With 
regard to ‘‘ pitting” being produced underneath scale in boiler- 
plates, this was only the case when the scale was not very hard, and 
did not adhere firmly to the metal. As to sewage water, this con- 
tained matter which itself prevented oxidation in a boiler, and was 
therefore better than puritied water, which contained nitrates and 
nitrites, The high pressure of a boiler had no effect in increasing 
oxidation of the iron; the copper used in the feed pipes of high- 
pressure boilers was, he enab, the real cause of the ‘‘ pitting” of 
the iron, as rapid voltaic action was thereby brought about, and 
the circuit thus formed caused the oxidaton of the iron, 








Mason COLLEGE ENGINEERING SOCIETY, BIRMINGHAM: OPENING 
OF Session 1893-94.—Mr. Guy L. Till, Assoc. M. Inst. C.E., gave 
a paper on the 23rd November, at the Mason College, on the 
‘Ventilation of Sewers ””—a subject which is at present under 
much discussion. He impressed the necessity of attending to the 
house drains, as, no matter how perfect the sewer itself was, if the 
house drains were unable to do their work, foul gases readily 
generated in them and might find their way into the houses. He 
also dealt with the various methods of flushing sewers, and with a 
system of localising sewer gases, so that gases generated in one 
section of sewers should not discharge in another, and, finally, with 
the ventilation of the sewers themselves, which, the author stated, 
was one of the greatest difficulties sanitary science had to deal 
with. He then described the various systems being tried in Bir- 
mingham, and exhibited several models and diagrams, showin 
among others Messrs. Harrington’s and Holman’s methods, an 
the cowls of Messrs. Greenwood, Baird, Thompson, and Co. A 
discussion afterwards took place, in which Messrs. T. Arnall, R. J. 
Richardson, J, Knight, and H. M. Waynforth, took part. 





LETTERS TO THE EDITOR. 
[Continued from page 505.) 


SCREW PROPULSION. 


Sir,—In your editorial of the 8th September, under the head 
of “Jet Propulsion,” you say—‘‘ In all and every case water must 
be driven astern in order that the ship may move ahead. This 
statement admits of being proved with as much certainty as any 
proposition in Euclid’s elements, &c.” With all due deference, it 
appears to me that the correctness of this statement depends upon 
the meaning you attach to the word driven. From the context I 
gather—rightly or wrongly—that you assume tbat the screw pro- 
peller drives the ship by accelerating the water in a backward 
direction in a similar manner to a paddle float of a stern wheel. 
This may or may not be correct, but Professor Greenhill has 
shown that it is possible to imagine that a screw propeller can 
drive a ship wiikeuk causing the backward acceleration, and | 
think it is possible to conceive another method by which it can 
propel, without having to explain how the circular motion of the 
Shaft is converted into longitudinal thrust. ; 

To explain my meaning I have devised a small model to illustrate 
the action of the screw propeller, which I think gets over this 
difficulty. The marbles, which travel in a shallow groove, represent 
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a series of particles of water. The arrows are two springs of equal 
force, and represent the hydrostatic pressure of the water on the 
opposite faces of the propeller. A small disc supported by a cotton 

thread represents the propeller. 

If I flick away the marble which is next to the propeller, on the 
side marked B, the propeller will advance towards B and exert a 
pressure on the propeller shaft, which will depend on the strength 
of the springs represented by the arrows. The marbles on the 
side B will of course also travel towards the propeller, and strike it 
with force on its leading side. I exert no force, except at right 
angles to the direction of the motion of the propeller shaft. This, 
it appears to me, is a rational method of explaining the action of 
the screw propeller ; and it will, I think, account for certain facts 
which are not easily understood otherwise—notably, the great 
wear which takes place on the ‘‘ leading side” of the blades. 

I hope you will not understand me to imply that water does not 
travel backwards whilst the ship is being driven forwards ; but I 
think that, in the case I have assumed, I should not describe the 
water as being ‘‘ driven astern,” nor should I say the ‘‘ duty of the 
propeller is to move water, not the ship.” I do not think I should 
even define the motion of the ship as a ‘‘ bye-product.” 

St. Helena, October 25th. R. DE VILLAMIL, 


{We do not think that an experiment with marbles is comparable 
with one made with water. We are content to quote Rankine as 
a sufficient authority for the statements to which Major de Villamil 
takes exception, always excepting the word ‘‘ bye-product.” for 
which we are responsible.—Eb. E.] 








THE BUCKEYE ENGINE, 

Sir,—Our attention has been recently called to the article in 
your issue of September 22nd, explaining and illustrating our 1250- 
horse power triple-expansion engine at the World’s Exposition at 
Chicago. While we are pleased at the amount of space you have seen 
fit to give the matter, we regret very much that the writer of it did 
not take the trouble to familiarise himself with the facts before 
attempting to instruct others in the details of our methods of con- 
struction. 

Among other features of our exhibit was a small engine made 
‘* sectional” by cutting through the cylinder and valves horizon- 
tally, showing the internal construction of the valves, piston, &c. 
This was driven by means of a small electric motor at a very slow 
speed—about eight revolutions per minute—to show the actual 
operation of the valves relative to each other and to the piston. 
The governor was made easily adjustable by hand to change the 
point of cut-off to any desired extent. This proved to be an 
extremely interesting and instructive exhibit to all persons inte- 
rested in steam engineering, and was continually surrounded by an 
appreciative crowd of visitors, most of whom could doubtless learn 
more in a few minutes from this object lesson than they could ever 
derive from a geometric demonstration. Weare very sorry that your 
correspondent did not become one of this gathering of students for 
afew moments, he would thereby most certainly have saved you 
from the error of publishing the following statement :—‘‘ The Buck 
eye Engine Company affirms that because the pin B hasits bearing 
in the rocker arm A, and has therefore a motion identical with that 
of the main valve, except that it is upon a smalle: ccale, and 
because the governor excentric has a constant throw, therefore the 
cut-off valve has a constant travel over its seat on the main +a ve, 
i.¢., relatively to the main valve. This isa curious misconception.” 

The attempt at a demonstration following this is so grievously 
bad, that we drop it with the remark that the author has become 
confused between the motion of the cut-off valve relative to its. 
seat on the main valve, and the motion of the same relative to the 
cylinder or any stationary point, and yet has not correctly 
described the latter relation. The fact is that the movements 
produced by means of the compound rocker arm are the same as 
would be produced directly by two excentrics, one—the governor 
excentric — adjustable about the other—the main excentric. 
Referring to the figure, let the circle B be the circular path of the 
centre of the main excentric, and for the moment consider its 
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centre to be at ). Let ¢ be the excentricity of the cut-off 
excentric, and E the circle described by the centre of this excentric 
if it were adjustable about the centre of the main excentric instead ~ 
of about the centre of the shaft. Then the point e being moved to 
other positions, as el, e, the lines ¢! 0, e? 0, &c., are the half distances 
moved through by the cut-off valve relative to any stationary 
point, but the radius ¢d is the half distance moved through by the 
cut-off valve relative to the main valve at all times. The fact that 
this arrangement of excentrics connected direct to the valve is the 
equivalent of the arrangement in our engines when connected 
through the compound rocker arm, we merely state without 
demonstration. It will require-no demonstration to those familiar 
with geometry, nor to others familiar only with our engine. We 
have built these engines for some twenty years past, and the 
geometry of their valve movement has been taught in all ihe 
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technical schools of this country, and written about by professors 
in their text-books for a number of years. There is plenty of 
a age | for your correspondent to inform himself. 

four article also says that ‘‘The company states that the 
engine uses from 2341b. to 351b. of water per indicated horse- 
power per hour. We congratulate them in that the water con- 
sumption sometimes goes half a pound below twenty-four.” This 
statement has been referred to in what seems to us appropriate 
language in an editorial of the American Machinist of New York. 
We wish to add that your writer evidently refers toa paragraph 
in our catalogue No. 1 on simple engines, in which we make a 
statement as to the actual water rate of our simple non-condensing 
engines, from the largest to the smallest sizes. 

yithout a shadow of reason he has applied this statement to our 
1250-H.P. triple-expansion condensing engine. He should have 
borne in sell that compounding, multi-compounding, and con- 
densing are made use of by builders of —- to improve economy 
in use of steam. If he had interviewed our representatives in 
Chicago in regard to the matter they would have told him, as we 
do now, that we claim for the engine as economy as can be 
obtained by any other unjacketed, triple-expansion engine, of 
equal power and equal initial pressure, of whatever type, and 
built in whatever country. 

Various other statements appear in the writing made in a spirit 
of captious criticism, and based on a misunderstanding of facts, 
which we will not reply to further. We hope you will see fit to 
accord us the courtesy of giving our remarks as great publicity as 
you have those containing the errors which we have pointed out. 

BUCKEYE ENGINE Co. 
(Per A. K. M.) 
Salem, Columbiana, Ohio, November Ist. 


[On receipt of the above letter we handed it to our Special Com- 
missioner. He has referred to the article in question, which he 
had not previously seen in print. There are, he says, misprints in 
the descriptions of the valve diagram, and in the diagram itself, 
due to the impossibility of submitting proofs to him before publica- 
tion. ‘“‘Some point” is printed for ‘‘same point,” and in the 
diagram /, /, /, appears instead of ¢; ¢;¢. This, of course, affects 
the intelligibility of the paragraph ; but, beyond this, our Com- 
missioner has to acknowledge that he fell into error, and that the 
Buckeye Engine Company's statement as regards the constancy of 
the travel of the cut-off valve over its seat on the main valve is 
correct, The point is not an important one, and was not indicated 
in the article objected to as one of any importance. The writer, 
however, much regrets that he should have made this slip, which 
would assuredly have been recognised and corrected if he Vad had 
opportunity to read proofs before publication. His object and 
desire at Chicago was to give the fullest credit for all points of 
novelty and excellence which he discovered in the American engines 
exhibited, and he believes that he has done so to the best of his 
ability. As regards the consumption of water, the information given 
was supplied by the engine-makers’ own representative.—Eb. E.] 





NOTE ON TRIALS OF H.M.S.5. BARFLEUR AND REVENGE. 


Sir,—May I direct attention to the extraordinary figures quoted 
in last week's ENGINEER as having been obtained on the trials of 
the above-mentioned line-of-battle ships. 

H.M.S.S. Barfleur, 378 x 70 x 25°5 = 10,590 tons displacement. 
At 95°6 revolutions with power, E = 9894°4 indicated horses pro- 
pelled at speed V= 17°165 knots. While at 105°2 revolutions, 
E = 13,163, the speed is increased to V = 17°537 knots only. 

H.M.S.8. Revenge, 380 x 75 x 25°5 = 13,500 tons—nearly —at 
96°55 revolutions with power, E = 9177, prepelled at speed V = 
17375 knots. While at 101-95 revolutions and power, E = 11,524, 
speed attained is V = 17°5. 

Bartieur at 17°165 knots, takes 9°6 revolutions and 3269 indicated 
horses additional for ‘372 knot greater speed. Revenge at 17°375 
knots, takes 5-4 revolutions and 2347 indicated horses additional 
for *125 knot greater speed. Indicating an increase of resistance 
with speed in quite an abnormal ratio. 

Thus we have H.M.S.S. Hood, of same dimensions as Revenge, 
and tried at full load displacement, 14,150 tons. I have shown in 
THE ENGINEER, 20th February, 1893, the relation of power and 
speed in that vessel to be: H.M.S.S. Hood, E = 141-95 Vv 10 @*. 
Hence as in margin :— 





For V = 2°5 17°5 
Then, “O4V = 6950 “7500 
Add log. V = 1°2399 1°2430 
” log. 141°95 = 2°1521 2°1521 
Sum,or log. E = 4°0870 4°0951 
. E= 12,220 12,450 


Difference—230 indicated horses. 
_ This similar vessel, with 2ft. more immersion, would have speed 
increased from 17-375 to 17°5 knots by 230 indicated horses addi- 
tional power. We are asked to believe that the Revenge took 
fully ten times as much, 2347, for this slight increase of speed, 
which is wholly incredible. The figures for Barfleur are nearly as 
absurd. ROBERT MANSEL, 
‘Glasgow, November 27th. 


AUSTRO-HUNGARIAN PATENTS.— ALTERATION IN THE LAW. 


_ Sirn,—A great many patentees will be interested to know that it 
is practically certain that on and after the Ist of January next 
two separate and independent patents, one for Austria and one for 
Hungary, will be required in lieu of the combined Austro- 
Hungarian patent hitherto issued. A Bill to this effect, intended 
to come into force on that date, has been filed by the Austrian 
and Hungarian Ministers of Commerce in their respective Chambers 
of Deputies, which Bill, we are informed on good authority, is 
certain to be agreed to. 

Whilst by the proposed separated patent practice of the two 
States the granting and prolongation of Austrian and Hungarian 
patents will probably be more easily and rapidly effected than 
hitherto, yet at the same time the cost of procuring and keeping 
the same in force will be greatly increased, as two patents instead 
of one will have to be applied for and maintained. If is therefore 
very advisable that inventors desirous of securing patent rights in 
Austria and Hungary, should apply for their Austro-Hungarian 
patents before the expiration of the present year. 

E, P, ALEXANDER AND Son, 
Fellows Chartered Institution of Patent Agents. 
19, Southampton-buildings, London, W.C. 
November 27th, 


SANITARY ARRANGEMENTS. 


Sirn,—Your correspondent, ‘A Puzzled Builder,” has done good 
service in calling attention to the movement of clay. Not half 
enough has been said about it; I could show him things which 
would astonish him. In the South London district where I live, a 
number of very good houses were built on the slope of a very 
gentle hill, The gradient of the street, which runs straight up it, 
is 1 in 80, These houses stood, and gave no trouble for cont 
fourteen years ; that is, until about five years ago. Then we had a 
very dry summer, and in the autumn at least one half the houses 
began to get settlements. Two had to be underpinned, at very 
great expense. Most of the others showed cracks. The whole of 
the curbing of the footways had to be taken up and relaid ; in 
some places it had sunk 6in., in others it had risen. On the border 
of a park lying much lower, houses were in a still worse plight ; 
one which cost £2500, and was at least twenty years old, had to be 
ae ey up by a forest of shores. 

After that there came rain, and the trouble ceased ; there was no 
more until this autumn. Now the work bas over again, 


mains of the water company have twice been cracked by the move- 
ment of the clay. As soon as more rain comes everything is 
—— The clay seems to rise and fall, and ‘‘walk about” 
slowly. It is notas if new houses settled ; it is the old and steady 
stagers. The footways show what is going on. Most of the 
houses have basements, and consequently the footings are 7ft. and 
8ft. below the surface, in firm London clay. How does the water 
get down there? ANOTHER BUILDER, 
London, 8.W., November 23rd. 


Sir,—In reply to your correspondent, ‘‘A Puzzled Builder,” I 
presume he means a flushing cistern, as all the pedestal closets are 
noiseless, having no machinery attached ; and they require a quick, 
large flush to keep them clean, and this entails a syphon and a 
large supply pipe, and a horrible noise—most offensive in a g' 
house. There is no really silent syphon. The nearest | know is 
Bolding’s, Oxford-street, “ Tranquil, * It is on this account that 
many sanitary engineers and architects are now using an improved 
valve closet with a regulator like Underhay’s, and soldering a pipe 
to the mouth of the ball-cock to discharge the water near “4 
bottom of the supply cistern, and so muffle the noise of water 
entering this cistern. As to jointing earthenware pipes, I do not 
expect anything but cement will satisfy the inspector for joints ; 
but in my own practice I use, for this class of soils, a joint made 
with clay and gasket or oakum caulked into the joint, exactly in 
the same way as gas or water pipes are jointed ; but with clay 
instead of lead, wall mixed with the gasket, and pushed in with a 
wood caulking tool, and the usual rope of clay well thumbed round 
outside the socket. With good clay, soft gasket, and a careful 
workman, I have never known these fail. ROBERT PHILLIPs, 

November 21st. County Surveyor for Gloucestershire. 





THE LYONS EXHIBITION, 


Sir,—The Exposition Universelle Internationale et Coloniale en 
1894, at Lyons, which has the support of the French Government 
and of the leading Chambers of Commerce throughout the country, 
bids fair, judging from the numerous applications for space which 
are pouring in from all parts, to become the most important enter- 
— of its kind ever attempted on the Continent out of Paris. The 

ixecutive Committee has appointed our Mr. Brandreth as their 
authorised agent for Great Britain and Ireland, and we shall be 
pleased to supply any of your subscribers who may desire to exhibit 
at the forthcoming Exhibition with full information concerning 
terms and conditions on which space will be al'otted io the British 
Section, and if you deem the matter of sufficient interest, we shall 
be obliged if you will intimate the same to your readers. 

The Anglo-Continental Contract Association, W. Best. 

52, Queen Victoria-street London, E.C., 
November 17th. 


HEATING WATER FOR LOCOMOTIVES. 


Sir,—The water was boiled to supply the tenders of Mr. 
Blackett’s engines. One is ‘ Puffing Billy,” at South Kensington. 
The line is now the North Wylam Branch, North-Eastern Railway 
—see page 393, ‘‘ Bradshaw's Guide.” The water to supply the 
engines was provided between Heddon and Newburn stations. If 
I am right water was not boiled after the year 1828. The line was 
relaid, the engines rearranged. At first the engines ran on cast 
iron tram plates, angles, no flanges on the wheels. 


52, Forest-lane, Stratford, E., Nov. 21st. PATRIARCH. 





LOCK-NUTS FOR FISH-PLATE BOLTs. 

Sir,—In reply to ‘‘Mem. Inst. C.E.,” surely there is no 
one so insane as to think that lock-nuts do not require a daily or 
ordinary tightening up; but my long experience has taught me 
that unless there is a channel in the fish-plate, or square neck in 
bolt, the latter will turn, while the nut remains silent. 

12, Bankside, S.E., November 23rd. JONAH SMITH, 





STORING GAS UNDER PRESSURE. 

Sin,—Seeing the immense size to which gas tanks are now being 
constructed in many large towns, the thought occurs whether it 
would not be more economical to store the gas in smaller volume 
under pressure. Perhaps some of F age readers who have experi- 
ence in gas engineering will kindly say if there are practical 
objections to such a plan. W. A. L. 
Keswick, November 26th. 








SEWAGE PuriFIcaTION, LEIGH, LANCASHIRE.—On Tuesday, the 
21st November, a meeting of the members of the Local Board for 
Leigh—which is an important and rising town in Lancashire— 
adopted a system of sewage disposal works, prepared by Messrs. 
Edward Pritchard, M. Inst. C.E., of Westminsterand Birmingham, 
and J. H. Stephen, of the firm of Banks, Fairclough, and Stephen, 
of Leigh and ;Manchester, who at the meeting submitted their 
scheme and joint report for dealing with the sewage for a popula- 
tion of 50,000 persons, at an estimated cost of £27,869 3s. 8d., a 
resolution being passed to instruct the clerk to submit the scheme 
to the Local Government Board for their sanction. 


8.8. PerTHsHIRE. — This vessel, which is the first of two 
specially built by Messrs. Hawthorne, Leslie and Co., for the 
Australian and New Zealand dead meat trade for Messrs. Turnbull, 
Martin, and Co., of London, has just recently started from the 
Tyne on her first voyage. Her insulated holds and between decks 
have a total capacity equal to the carrying of nearly 2500 tons of 
beef, mutton, fruit, and dairy produce, and they are refrigerated 
by machinery on the Linde system, supplied by the Linde British 
Refrigeration Co., 35, Queen Victoria-street, London, E.C. There 
are two machines, and one or both may be worked at one time. 
These machines are each self-contained on one bedplate, which 
forms the casing of the ammonia condenser. The ammonia com- 
pressors are compound, and so are the steam cylinders, which 
exhaust their steam into an independent surface condenser. The 
refrigerator consists of series of direct expansion coils in two sets, 
placed on the deck above the insulated holds. Air is caused to 
travel over the cold surfaces of these coils by means of fans, and 
the air thus covled is then passed into the holds by means of air 
trunks in the usual way, the comparatively warm air being drawn 
back to the coils to be again cooled. The ae machinery 
was thoroughly tested in cooling the holds while the vessel was in 
the Tyne, and it worked without the slightest hitch. The official 
test took place on November 12th, and in the course of a very few 
hours the mean temperature of the holds was reduced to about 
4 deg. above zero Fah., only one machine working. On the voyage 
round to Plymouth a further test was made, when the holds were 
easily reduced to a mean of a little below zero. The machines are 
well designed, and very strongly constructed, and their working 
was much admired. Those conversant with the subject of 
refrigerating machinery were much interested in the rapid cooling 
of the holds to such a low temperature, and by the entire absence 
of brine or ammonia pipes in the holds. The circulated air was 
perfectly clear and free from moisture, and there was no trace of 
snow in any part of the ducts. Quite a large number of Linde 
machines are now in use on board ship, both for the carriage of 
chilled and frozen meat, as well as for fruit and dairy produce, 
and these machines are applied both with the air circulation 
system as described above, and with the brine pipe system. The 
s.s. Buteshire, which is the second of the vessels ordered by 
Messrs. Turnbull, Martin, and Co., is now well on towards com- 





and plenty of employment has been found for builders, in under- 
pinning, re-laying drain pipes, &c. Not far from this the cast iron 


pletion, and it is a the trials of her machinery will take 
place in the course of a few weeks. 


———<—<—<—— 


THE IRON, COAL, AND GENERAL TRApDRg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tuer event of this week in the local iron trade has been the issue of 
the accountants’ return to the Wages Board. This shows that the 
average price for all classes of iron obtained in the months of Se ‘ 
tember and October last was £6 2s, 11°12d. per ton, or a reduction 
ona twelvemonth ago of ds. 3d. per ton, when the figure an 
£6 7s, 2\d. Compared with two months only, however, the return 
isan advance of 3s. 6d. per ton, the price at that time bein 
£5 19s. 5°67d., so that the ironworkers will now get an advance of 
3d. per ton to puddlers, and 24 per cent. in millmen’s wages, The 
explanation of the higher average is to be found in the higher 
prices which ironmasters have been obtaining for iron owing to the 
coal strike. It must not, however, be supposed that the advance 
represents a profit of equal amount, since to get it ironmasters 
have had to pay greatly higher orices for fuel. 

Great satisfaction is expre among iron and steelmasters this 
week on the character of the new American tariff, and it assists to 
strengthen the market. It is now felt that although considerable 
alterations, with the view of compromising the Protectionist party 
may take place in the Bill as now drafted, yet the English iron and 
steel trades are secure of an enlarged business with America at no 
distant date ; and Staffordshire and the Midlands will be among 
the first to benefit. The local market is also assisted by the higher 
prices ruling. on the Middlesbrough and Glasgow Exchanges for 
vig iron, Should the Scotch strike of miners continue, and 
Northern iron prices go yet higher, pig iron vendors in this district 
must be advantaged, Aleondy indeed they are using the occurrence 
of the Scotch strike as a reason for not reducing Midland pigs, 
Further, they assert that there has yet been no reduction 
in Midland coal and coke prices to make it possible to accept lower 
prices for Midland raw iron, Northampton and Derbyshire pigs 
are this week again quoted 45s, to 46s. 6d., less 24 per cent, 
delivered here, and Lincolns are 46s. to 47s, net cash, according to 
brand. South Wales and West Coast hematites are 44s. td. for 
second qualities, and 54s, to 50s. for forge, but with a lessening 
opportunity here now that the Midland furnaces are again getting 
into blast. Staffordshire pigs are quoted 60s, for all-mines hot. 
blast, 45s, to 47s. for part-mines, ood 36s, to 37s. 6d. for cinder, 

Finished iron prices maintain the values prior to the termina. 
tion of the English colliers’ strike. Consumers talk of requiring 
2s. bd., and in some cases more, reduction, but in the absence of 
easier terms for pigs or coal, this is not yet possible. At market 
this week prices were quoted at £5 10s. to £5 15s. for common 
bars, and £6 5s. to £6 10s. medium. The marked bar quotation 
was unchanged at £7 10s, and the L.W.R.O. brand £& 2s. 64.; 
best ditto, £9 10s.; double best, £11; and treble £13. Angles o 
the same make were £8 2s. 6d. ordinary, £10 best, £11 10s. double 
best, and £13 10s. treble best. — were rather brisk at £6 to 
£6 5s., thin strips £6 10s., and gas tube strip £5 15s. to £6. Sheets 
were active at from 47 for 20 w.g. up to £8 for 27 and 28 wg. 
Galvanisers were good customers. Cialvanised corrugated qualities 
ran from £11 to £11 5s, for 24 w.g., delivered Liverpool, to 
£11 10s. to £11 12s, 6d. for best. 

An Admiralty inquiry has this week been sitting at Wolver 
hampton in private, and taken evidence upon alleged sweating in 
the execution of Admiralty contracts in the lock trade. The 
system, it is asserted, is the result of the sub-letting of contracts 
two or three deep, which has prevailed for some time past. A 
conference of the wrought nail trade was held in Birmingham on 
Tuesday between the masters and the men, when the masters con 
sented to withdraw for the present their proposal to further 
revise the present list prices in response to an appeal by the opera- 
tives that such a course would only produce another reduction in 
wages, 

The discontent of the colliers in Staffordshire, who, throughout 
the late strike have been remaining at work under the Coal Trade 
Wages Board, at the circumstance that they have not participated 
inthegreatly advanced prices which the masters have been getting, 
has now culminated in a formal demand for a 10 per cent. advance, 
and a meeting of the Wages Board has been called for to-morrow— 
Friday—at which the demand will be taken into consideration. 

The business of iron and steel master, and colliery and fire-clay 
proprietor, hitherto carried on by Mr. Wilson Lloyd, M.P., at 

Yednesbury, has just been converted into a private limited 
company, under the title of the Bescot Forge, with £10,000 capital. 
A report is current in the same district that new ironworks are 
shortly to be erected at Oldbury, near Dudley, by a firm already 
engaged in the trade, but no further particulars have transpired. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muaxnchester.—With plentiful supplies of fuel, and prices now 
settling down to something like a permanent basis, for, at any rate, 
the next two or three months, business operations are gradually 
returning to about their normal condition. Amongst engineers 
the tone is more hopeful as to the future, and in the iron 
market there has been more activity, but it remains to be seen 
whether the increased inquiry just now a we the 
market more than represents orders that have n simply 
held in abeyance during the coal stoppage. Generally no very 
great weight of really new work is being looked for, but a 
steady trade is thought likely to result for the present from 
the giving out of orders that have been held back during the 
last two or three months, whilst prices in all probability will 
remain firm at something like current rates, except such special 
rates as are just now being queted for immediate delivery. The 
outlook, taking it altogether, is by no means very encouraging: 
although the price of fuel for iron making and manufacturing 
requirements is getting back to within 1s. and 1s, 6d. per ton of 
the rates which were ruling prior to the stoppage, it is question 
able whether the iron trade in its present condition can stand this 
increased cost of production, and when the orders that have been 
held back, which must of necessity now be placed out, are worked 
off, it will require some substantial improvement in the general 
demand, of which there is as yet no indication, to enable works to 
go on and pay any higher prices for their fuel supplies. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, with a fair amount of inquiry stirring, both 
for raw and manufactured material. The continued limited sup- 
plies of pig iron on the market necessarily tend to harden up 
prices. Lancashire makers have not as yet anything to offer, and 
only very small quantities of district brands are available ; with 
the result that makers are asking slight advances upon recent 
quotations. Business has been done in Lincolnshire iron without 
difficulty at about 41s, 6d. for forge to 42s, 6d. for foundry, net 
cash, delivered Manchester, and makers are now endeavouring 
to hold out for about 6d. above these figures, whilst for Derbyshire 
iron prices are firm at 44s. for forge to 50s. and 51s. for foundry, 
net cash, delivered here. With regard to outside brands, the only 
iron really obtainable is Middlesbrough, in which a moderate 
business has been done at better prices than were obtainable last 
week, 43s. 10d., net cash, being readily got for good foundry 
brands, delivered Manchester. For Scotch iron it is difficult to 
get any quotations at all, but where merchants have anything in 
stock they are asking about 47s, 6d., net prompt cash, for Eglinton 
at the Lancashire ports. 

Manufactured ironmakers report rathor a pressure of orders for 
immediate requirements, and as in most cases they have very 
little to offer except for forward delivery, they are firm jn quoting 
about £5 lds. to £5 17s. 6d. for Lancashire bars, with Nort 





Staffordshire qualities remaining at £5 17s. 6d. delivered here, but 
in some cases local makers would sell forward at about £5 12s. 6d, 
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er ton, Quotations for Lancashire sheets remain at about £7 5s, 
pete] 10s, and for hoops £5 17s, 6d. for random, to £6 2s, 6d. for 
gpecial cut lengths, delivered Manchester, . 

In the steel trade business continues very quiet, but for hematites 
rices are Showing more firmness, makers in some cases being very 
Pautious about selling anything like qaantities, Prices, however, 
pes still without any really owe change, except that they are 
firm at about 53s, 6d., less 2, for good foundry qualities, delivered 
in the Manchester district. For steel boiler piates there is still 
only a small inquiry, with prices remaining firm at about £6 10s, 
er ton for delivery to consumers in this district. 

. No material change can be reported as regards the condition of 
the engineering trades generally throughout this district. New 
work is coming forward in limited quantities, and it is only in 
exceptional cases where establishments are more than very 
moderately off for orders. Locomotive builders have a fair 
amount of work in hand, chiefly for abroad, but the outlook as to 
the future is anything but hopeful. : 

During the past week there has been a further general readjust- 
ment of prices in the coal trade. Meetings of representatives of 
all the principal South Lancashire collieries have been held at 
Wigan on Monday, and of the leading Manchester colliery concerns 
at Manchester on Tuesday. At the Wigan meeting there was 
rather a want of unanimity which prevented any really fixed basis 
of prices being definitely accepted by those present, but generally 
a list was arranged of about 14s. to 15s, for best Wigan Arley coal, 
13s. to 13s, 6d, for Pemberton 4ft. coals, 11s. 6d, to 12s. for 
common house coals, 10s. to 11s, for steam and forge coals, 8s, to 
9s, for burgy, and 6s, to 7s. for slack, as the minimum pit prices. 

hese represent generally an advance on house-fire coal of about 
1s, 6d, to 2s, as compared with the prices which were ruling last 
winter, whilst as regards the lower qualities of fuel, they are 
yractically a return to the prices ruling during the winter of 

890, a | represent an advance of something like 2s, per ton 
upon the minimum rates of last summer, n the Manchester 
district the leading firms agreed — a basis which brings 
prices back on round coal to within 1s, 8d., and on engine fuel 
to within 10d. per ton of the rates ruling prior to the stoppage. 
Pending this settlement there has been only a very hand-to- 
mouth business doing in the coal trade, with the result that 
stocks have been accumulating at some of the collieries, which 
has led to rather a ridiculous protest on the part of the Miners’ 
Federation, who have been insisting that with the re-opening of 
the pits full employment should be found for every man possible. 

There are still considerable quantities of coal bought from out- 
side districts offering in the market, and altogether supplies are 
more than ample for present requirements, but now that there is 
some settled basis of prices, a considerably increased demand may 
be looked for, and as the winter sets in, the complete absence of 
stocks will no doubt make it difficult for collieries to keep up with 
requirements, 

tn the ship ing trade there has been a scarcity of coal coming 
in from South Wa es, which has caused a rush upon local supplies, 
and for Lancashire steam coal 12s, 6d. to 13s, 6d, per ton has been 
readily got for delivery at the ports on the Mersey. 

Barrow.—There is a better feeling in the hematite pig iron trade, 
and orders are offering more freely, especially from a forward 
delivery point of view. The output of the furnaces has been 
checked by the stoppage of afurnace in West Cumberland, There 
are now thirty-three furnaces in blast, and during this week 150 
tons of warrant iron only have gone into stock. The stocks of 
warrant iron now represent 88,000 tons, and makers have also 
large stocks on hand. Makers ask 45s. 6d. to 46s., net, f.o.b., for 
Bessemer mixed numbers, while warrant iron is quoted at 44s, 11d. 
sellers, and 44s, 94d. buyers, net cash. 

The steel trade is quiet, but there are prospects of improvement 
in both the Bessemer and the Siemens- Martin Teanches. teavy rails 
are not in brisk inquiry, but there are indications that next year 
there will be a revival from a Colonial and Continental point of 
view, and possibly from foreign sources. Heavy rails are still 
quoted at £3 15s. per ton net f.o.b. In light rails nothing is doing. 
The business doing in steel plates is 1:/, but there is reason to 
believe that the demand wil] improve next year, as the means of 
production have been cheapened, and the makers of this district 
are now ina position to compete with the rest of the world on 
profitable lines, Other branches of the steel trade are quiet, and 
orders are slow in coming to hand. A few contracts have been 
booked for billets and for hoops, but tin bars are quiet, and there 
is a quiet industry in slabs, billets, and general merchant qualities 
of steel. Steel forgings and castings are, however, in request. 

The Naval Construction Co. has secured the order to build the 
engines of H.M.S. Majestic, which is to be built at Pembroke, 
and it has also been asked to tender for the construction of 
H.M.S. Powerful, which will be the larg: . teruiser afloat. 

Iron ore is weak at late rates, and the mines are insufficiently 
employed. 

Coal and coke is in more plentiful supply at cheaper prices. 

Shipping still shows a falling off on the previous year, and there 
is no immediate prospect of improvement. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade is already in a most unsatisfactory condition. It 
was expected that there would be no difficulty in maintaining 
prices until Christmas at least. Last week the price lists showed 
an advance of from 3s. 9d. to 4s, all round on the quotations at 
the corresponding period of last winter. Since then values have 
suddenly and seriously dropped. Although none of the pits are 
fully at work, the output is in excess of the demand. Both manu- 
facturers and householders are bu ing as lightly as possible, and 
consec wegen | coalowners have doaad it impossible to maintain the 
price lists which each had had arranged for their own trade last 
week, Prices began to tumble on Monday; on Tuesday reduc- 
tions of 3s. to 3s, 3d. a ton were accepted, and by the week end 
they are expected to be at last winter's level. The collieries, it is 
anticipated, will not be able to work more than three, and in some 
instances four days a week. Several of our large collieries, with 
an important home demand—such as Thorncliffe and Nunnery— 
are maintaining the rates quoted last week. At the same time 
the results of my inquiries this week prove positively that prices 
are falling at the collieries in the South Yorkshire district, A 
week ago 15s, per ton at the pit was asked for steam coal; to-day 
-Wednesday—orders can be placed at 9s, The coke ovens have 
scarcely got to work yet, and no quotations can be given, 

Pig iron has not materially altered. Hematite pig is from 50s. 
to 52s, 6d, per ton according to brand; common forge iron is some- 
what hardening in price, owing to the dearness of fuel, quotations 
now being at 40s, to 41s., at Sheffield, against 38s. before the stop- 
Pp 


age, 

The proposed new American tariff has been received with satis- 
faction in Sheffield. It is not everything that was expected, but 
it is generally regarded as a relief, particularly to the cutlery 
trades, Firms doing an American business have been stocking for 
a considerable time, in expectation of a change in fiscal arrange- 
ments, as well as with a view to keep their hands employed. e 
Master Cutler, who is the head of Messrs. Harrison Brothers and 
Howson, cutlers and silversmiths, anticipates that the modifications 
how proposed will be distinctly beneficial to Sheffield. In the 
cheaper grades of pocket cutlery the tariff is reduced from 50 to 
85 and 45 percent. In table cutlery 35 per cent. is also imposed 
all round, instead of varying duties acccording to quality, and 
which ranged as high as from 30 per cent. ad valorem, plus 10 cents 
specific duty, up to 80 per cent., plus 2 dols. specific duty. The 
main advantage is in et cutlery, which is now to be admitted 
at 35 per cent. on the c sapet and 45 per cent. on the higher grades. 

ese reductions on pen nife cutlery are ome to benefit the 

rman marufacturers more than the Sheffield firms. In the pen- 





knife trade it isthe German competition that is tobe feared. No pen- 
knives are made in the United States. The Master Cutler lays stress 
on one aspect of the new tariff proposals—the relief of raw material 
from duty. On pearl slabs the American manufacturer had to pay 
40 per cent. ‘This somewhat epegenanie’ the English maker for 
the high duty imposed upon his knife. In regard to steel, although 
no definite information is as yet to hand, it is expected that the 
tariff will bring steel down to an ad valorem duty of 25 per cent. on 
all ordinary cast steel, and a revival in the steel trade, particularly 
in fine Sheffield steel, is looked for. Messrs, Wm, Jessop and 
Sons have just received information that they have obtained the 
highest award at the Chicago Exhibition for crucible cast steel, 
steel castings, and forgings, 

The rolling mill proprietors of Sheffield have decided to reduce 
the price list for rolling. When the coa]- famine commenced, and 
millowners were called upon to puy higher prices for fuel, they 
put up their terms 15 percent. They have now decided, in con- 
sequence of coal being more abundant and cheaper, to return to 
the rates which ruled last July before the miners left work. The 
old rates come in to operation to-morrow—December Ist, This 
prompt concession on the part of the rolling milling proprietors 
is expected to have a stimulating influence on trade. The 
tilters and forgers have not been able to see their way to an 
alteration in quotations. They state that they did not move until 
after the coal strike had been on several weeks, and then did not 
increase their prices to anything like what the rolling mill 
proprietors had done ; therefore they do not see the necessity of 
making any alteration at present. 

Messrs. John Brown and Co, intend to pay an interim dividend 
of 7s. 6d. per share—at the rate of 5 per cent. per annum—as 
compared with 10s, at the corresponding period of ae! year. 

The re-opening of the collieries in the South Yorkshire and 
North Derbyshire districts has caused some activity in the works 
devoted to pit appliances. A good many repairs have had to be 
done before the men could go down, and in not a few instances 
the necessary operations are yet going on. 

The Rraninens Colliery Company reports a loss of £1599 7s, 2d. 
on the year’s working. The directors have decided to put 
down large and powerful machinery to draw the coal from 
the Dalton field, and the order has been given to Messrs. 
Walker Brothers, of Wigan. The machinery is expected to be 
ready in about six weeks’ time. The company, however, would 
not be ready for the machinery, owing to the pit having been 
standing during the strike. The company’s steward tried to get 
the stone blowers to work, and their own men of the Roundwood 
Lodge were willing; but the miners’ officials at Barnsley, to whom 
the matter had to be referred, declined to allow the work to go on. 
If work had been permitted the roads might have been got ready 
for the new machinery, but the chairman of the company states 
that, as things now are, the colliery will have to stop after a short 
time to make the requisite preparations, The company feels it 
has a very great cause of complaint against the ‘miners’ officials 
at Barnsley for the course they have pursued, as it was not work 
where coal would have been got, but simply to make ready. 

The death is reported of Mr. Thomas Burrows, of the firm of 
Messrs. 8. H. Burrows and Sons, South Yorkshire Ironworks, 
Sheffield. Mr. Burrows had a very severe attack of rheumatic 
fever two years ago—whilst staying at Ashover, in Derbyshire. He 
recovered sufficiently to winter in Egypt. Returning to England in 
June, 1892, he was in fairly good health until a month ago, when 
he caught a chill, from which he never rallied. Death took place 
on Monday at his residence, Taptonville. Mr. Burrows was forty-two 
years of age. 

Earl Fitzwilliam, having again been approached as to the re- 
opening of his pits at Low Stubbin and Sicon, has written from 
Coollatin, Ireland, that he believes it was intimidation only which 
caused his colliers to leave work and throw his pits idle. ‘‘ Those 
who led you to do so,” he says, “‘ are responsible for the whole of 
the suffering which you and your families have endured so long, 
and also for the want and misery of so many others who have 
been thrown out of work by your action. There cannot be a more 
false or dangerous doctrine than the belief that the interests 
of employer and employed are opposed to each other. Their real 
interests must always be one and the same, and they must stand 
or fall together.” Earl Fitzwilliam adds that if his pits are re- 
opened it must be on the understanding that there is an entire 
shesnes of intimidation among his workmen, and that they will 
not interfere with each other, whether they are or are not members 
of any federation. When his representatives can be satisfied on 
that score—tkat there shall be absolute freedom for all—his lord- 
ship says he shall gladly welcome back to his employment as many 
of his workpeople as possible, 








THE NORTH OF ENGLAND. 
(From our own Uorrespondent.) 

VARIOUS circumstances have this week combined to bring about 
a better feeling in the iron and allied trades; indeed, there is not 
this alone, but it is attended by greater animation in business, and 
there has been an amount of excitement which has not been expe- 
rienced for a long period. The most potent factor in causing this 
change has been the miners’ strike which has commenced in Scot- 
land. This has already led to the damping down of some of the 
Scotch blast furnaces, and is inducing an increase to the already 
very large deliveries of Cleveland pig iron to Scotland, the low 
rices of the Cleveland brands as compared with the Scotch 
avouring this. The less despondent character of the com- 
mercial intelligence received from various leading markets is 
also having a good effect, more especially that from the United 
States, respecting the great extension of free trade, and the pro- 
posed heavy reductions in the import duties. It seems to be 
generally —— that we shall have a revival in the spring ; and 
consumers evidently do not as a rule look for any further reduc- 
tions of importance in values, for they are giving as much for 
forward deliveries as they will pay for prompt. As far as regards 
pig iron, it can hardly be expected that lower prices will rule, if 
anything like the current figures have to Le paid for coke; and 
coke manufacturers are not prepared to take more than a few 
pence per ton less for deliveries to be made over the winter, than 
they are realising for prompt deliveries. Thus they are asking and 
rea ising 13s, 6d. per ton, delivered promptly at the furnaces on 
Tees-side for an average Durham coke ; and for delivery over the 
first quarter of next year, 18s. 3d. is asked and has been paid, 
The fact is that coke is very scarce, and supply being short of 
the demand, as it has paid better to sell the coal itself, and the 
coke people have pretty well had their own way lately in regard 
to prices, They are basing their quotations for forward deliveries 
at tive ~ cent, more than those ruling just before the Midland 
strike began. Coke now is certainly at a relatively higher price 
than pig iron, but judging from what is quoted for contracts to 
run over the early part of next year, there is not much likelihood 
of any easier rates, 

The prices of Cleveland pig have this week on the whole been at 
a higher range than were reported last week, and, in fact, have 
been better than have been known since September last. No. 3 
has shown some fluctuations, according to the character of the 
news respecting the Scotch strike. When it was announced 
that this strike had commenced, and that some of the fur- 
naces had been damped down, Cleveland warrants jumped 
up to 35s, 5d. cash, which was 104d. above the lowest 
orice of the week, and Scotch warrants went up 1s. 3d. On 

onday last, when it was reported that some of the Scotch 
coalmasters had given the advance, there was a drop cf 6d., but 
an advance of ld. was reported next morning, with a fall of 2d. in 
the afternoon. Wednesday, however, saw a stronger market, 
there being business at 35s., and the closing quotation was 35s. 1d. 
No. 3 Cleveland G.M.B, bas been kept about 35s. per ton 
for prompt f.o.b. delivery, and a considerable amount of busi- 


> 





ness has been done at that figure, though less was taken on 
Tuesday. Since then, however, the market has been stronger 

in, and 35s, was the minimum on Wednesday. No, 1 
Cleveland pig has not been below 37s.; No. 4 ager 34s.; grey 
forge, 33s.; mottled, 32s. 9d.; and white 32s. 6d., all for prompt 
delivery. All forge qualities are very scarce, both stocks and pro- 
duction being small, and a better price should be secured for them 
than is obtained. Under present circumstances it pays much 
better to produce No. 3, and the old difference of 1s, per ton 
between that and grey forge ought certainly to be restored. There 
appears now to be an excellent opportunity, and it is strange that 
a difference of 2s, should still be maintained. The price of Hast 
Coast hematite pig iron showed improvement at one time this 
week, but has fallen back to the old figures, mixed numbers being 
at 43s, per ton f.o.b., prompt delivery. The Scotch con- 
sumers have taken more Seaatite iron from this district, and 
the Sheffield market, which has been closed for nearly four 
months, is once again open, but “9 this is to be put 
the fact that the export demand has gradually ceased, and 
Russia, which since April has been taking the greatest share of the 
hematite pig exported from the Tees, now requires none at all. 
Prices are easier also because Spanish ore is cheaper, owing to the 
reduction in freights. Good Rubio ore can now be got at 12s, to 
12s, 6d., delivered at the wharves in this district. Shipowners, 
who not long ago were getting 6s., will to-day readily 
accept 5s. 44d. per ton Bilbao to Tees, Wear, or Tyne, but 
shippers are holding off, as they expect still cheaper rates 
when the steamers which have been engaged in the trade with 
Eastern Europe have to be put into the ore trade. The reduc- 
tion that has been already made has been due to steamers 
com ry,’ which have been omen in the Baltic trade. The 
stock of Cleveland pig iron in Connal’s public warrant stores on 
Wednesday was 91,925 tons, or 3848 tons increase this month. It 
is, however, estimated that when the ironmasters’ statistics for 
November appear they will show no increase in stocks, notwith- 
standing that the shipments have been so very poor—poorer, in 
fact, than in any month this year except January and February. 
Up to Wednesday night 65,092 tons of pig iron had been shipped 
from Middlesbrough, as compared with 89,794 tons in October, and 
65,079 tons in November, 1892, to 29th. The quantity of pig iron 
sent to Scotland has been very much above the average, and com- 
prises considerably more than the quantity sent to all other desti- 
nations combined. The shipments over sea have been two and 
a-half times less than those of October. 

The steel trade is on the whole showing better features, prices 
are stiffer, and inquiries more numerous, but they are chiefly for 
rails and railway materials. The Eston Steel Works, which were 
totally idle last week, have been re-opened this week, and on 
Tuesday the Consett Company re-opened their new steel angle 
mill, which with other parts of the works, has been idle for some 
weeks owing to scarcity of water. All departments of the Consett 
Company’s establishment have now resumed operations, except 
the tin mill, and this has been idle for three months because of the 
short supply of water. Negotiations are in progress which it is 
expected will lead to the sale of the Wear Steel Works, at Castle- 
town, near Sunderland, which have been idle for a long time. 
They are comparatively new works, and are laid out for the manu- 
facture of steel plates. Heavy iron rails are quoted at £3 12s. 6d. 
net at works, and steel sleepers about £4 12s. 6d. net. Steel ship 
plates can be bought at £5 2s. 6d.; and angles at £4 15s., both less 
25 per cent. f.o.t. The manufacturers of plates and angles expect 
that the labour troubles in the Scotch coal trade will affect the 
production of steel in Scotland, and thus lessen the competition, 
while more orders may be forthcoming from the Scotch shipyards. 

Finished iron continues in poor request, and the works are very 
irregularly or age ry especially the plate mills ; indeed, it is only 
at the bar mills that anything like full work is given to the men. 
Iron ship plates are about £4 15s.; iron boiler plates, £5 15s.; iron 
angles, £4 12s. 6d.; common iron bars, £4 17s. 6d.; all less 24 per 
cent., and f.o.t. at producers’ works. The wages |question in the 
finished iron trade is not yet settled, though the Arbitration 
Board have held two meetings to consider the question of a revival 
of the sliding scale, for a termination of which the employers gave 
notice last June. The masters gave this notice in order that they 
might have an opportunity of revising the standard rates paid to 
certain classes of men, who even in these bad times are earning 
40s, to 50s. per day. The men say they will not renew the sliding 
scale on its old basis without the masters withdraw their claim 
for the revision of the wages of these highly -paid operatives. 
Of course the masters cannot see their way to do this, as 
if they did so, they need never have disturbed trade by 
terminating the scale. The men say that if the claim 
is not withdrawn, it will be necessary to have the standard rates 
in question revised before they can agree to any sliding scale, 
because as a reduztion of these men’s earnings will indirectly 
cause a reduction of wages in general, they will have to have a 
higher premium over shillings for pounds of selling price than has 
been paid for the last four years. Another meeting of the Board 
is to be held next week to consider the question. 

Until the employers and operatives in the North of England 
finished iron trade arrive at some agreement relative to the re- 
establishment of the wages sliding scale, the wages are to be 
regulated by Mr. Waterhouse’s statistics as heretofore. Mr. 
Waterhouse, who is official accountant to the Arbitration Board, 
last Saturday presented his report showing the deliveries and 
average net realised prices of finished iron in the North of England 
during September and October. As the average price was only 14d. 
per ton less than in the previous two months’ wages for December 
and January will continue the same as they have been during 
the last two months, The average price of rails declined 5d. per 
ton, of plates 34d., of bars 8}d., and of angles 2s. 8d. The large 
decrease in the deliveries of plates is very noticeable—20 per cent. 
from the return for July-August, and instead of their forming 
44 per cent. of the production, they now are only 34 per cent. 
Formerly they constituted 70 per cent. of the production. Bars 
are now the chief article of manufacture, and the production of 
them increased 10 per cent., while the output of angles was 12 per 
cent. better than was reported in the July-August return. The 
total deliveries of finished iron fell off a little in spite of the 
greater production of bars and angles. The following is the 
oe ar of deliveries and average prices for September and 

ictober :— 


Percentage Average net 





Description. Weight invoiced. of selling price 
total. per ton. 
Tons ewt. qr. Ib. Ra « 
Rails.. .. ee wee a «ss FR 8 2 OS Ce 
Plates .. 8,390 15 3 8 .. .. 84°38 4 11 5°94 
Bars.. .. 11,688 11 1 22 ow ss «8 3 Se 
Angles .. 3,889 3 0 4 15°73 .. .. 4 18 4°60 
24,404 14 0 2 100°00 4 16 9°84 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market, which was very strong at the end 
of last week, has in the last few days been unsettled and irregular, 
owing to the colliers’ strike and the putting-out of both pig iron 
and puddling furnaces. Scotch warrants sold at 43s. 104d., cash, 
and 44s,, eleven days, on Monday, the price afterwards coming 
back to 43s. Cleveland iron has brought 35s, 34d. to 34s. 9d. 
There was also some advance in Cumberland hematite, but it, too, 
has receded in price. The market remains in a very unsettled 
condition. 

Some of the special brands of pig iron have been withdrawn 
from the market, to the extent that no quotation can be obtained 
for them. G.M.B., f.o.b. at G w, No, 1 is quoted 44s. 6d. per 
ton ; No. 3, 48s. 6d.; Carnbroe, No. i, 45s.; No. 3, 44s.; Summer- 
lee, No. 1, 51s.; No. 3, 46s, 6d.; Langloan, No. 1, 56s.; No. 3, 
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47s.; Coltness, No. 1, 56s.; No. 3, 49s. 6d.; Calder, No. 1, 50s.; 
No. 3, 47s. 6d.; Glengarnock, at Ardrossan, No. 1, 49s.; No. 3, 
45s. 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, 
No. 1, 45s. 6d.; No. 3, 44s. 6d.; Shotts, at Leith, No. 1, 51s.; No. 3, 
48s. 6d.; Carron, at Grangemouth, No. 1, 54s. 6d.; No. 8, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4489 tons, against 3412 in the corresponding week of 
last year. There was despatched to the United States 75 tons, 
Canada 45, South America 200, India 345, Australia 95, France 
142, Germany 230, Belgium 435, Spain and Portugal 117, other 
countries, 275, the coastwise shipments being 2530 tons, compared 
wi h 1756 in the same week of 1892. 

A large number of pig iron furnaces have been put out of blast, 
and as the process of damping down has been steadily proceeding 
in the last few days, it is impossible at the time of writing to say 
precisely how many, or rather how few, are in operation. The 
attitude of the ironmasters is very determined. With pig iron at 
y resent prices, and no extra pressure for delivery, they would be 
losing heavily by making iron at the cost which enhanced wages 
to the miners would entail, and when the furnaces are once out, it 
is not likely that they will be re-lighted until it is worth the while 
cf the ironmasters to resume the pig iron manufacture. 

The spectacle presented by Cuatbridge on Monday last, and 
since then, has probably never been witnessed before from the time 
that the iron industry was started at that place, which is situated 
in the very heart of the Scottish Black Country. At Coatbridge all 
the stages of iron production are conducted. Blast furnaces, 
puddling furnaces, forges, rolling mills, foundries are all grouped 
together there. In past times, when the blast furnaces have 
been out, the finished iron works have remained in operation, or 
etve cers; but this week the whole place has been as silent as if 
there were neither furnace, anvil, nor rolling mill within its 
borders. 

The makers of finished iron had really no alternative but to stop. 
For weeks they had been struggling on with dear fuel, and shcrt 
supplies even of that, in the hope that they should obtain some 
relief on the termination of the English strike ; but it has now 
become abrolutely impossible for them to keep their works going. 
The position of the steelmakers is similar to that of the finishéd 
iron trade ; in fact, it is if anything worse. A week ago it was 
resolved to advance the price of ship plates 2s. 6d. per ton to 
#5 10s., less 5 per cent. But plates made in the North of England 
are offered in the Clyde district at £5 5s., less 5 per cent. Had 
there been no strike of miners, therefore, the circumstances of the 
steelmaker would have been sufliciently disagreeable ; but with 
the strike they became intolerable, so much so that to close the 
works has in some cases been a distinct advantage. 

There was shipped from Glasgow in the past week iron and 
steel manufactured goods to the value of about £50,000, embracing 
locomotives worth £18,462, sewing machines £2080, other machi- 
nery £10.746, steel goods £2832, and general iron manufactures 
£15,000. 

The strike of colliers in Scotland has come suddenly, the object 
of the miners’ leaders being evidently that of compelling the coal 
masters to grant the demand of ls. per day at once. The strike 
began on Thursday of last week, but as that day has been observed 
regularly at some collieries as a weekly holiday, while Saturday 
has been kept as such in other cases, it was not until Monday that 
the actual extent of the strike could be ascertained. Figures 
supplied to a conference of miners’ delegates held in Glasgow on 
that day showed that nearly 30,000 men were idle, while about 
8000 remained at work, most of whom had either obtained or had 
been promised the advance of. wages. 

It should be explained that in the course of the English strike 
the miners in the West of Scotland received two advances of ls. 
per day, raising their wages 50 per cent.; that is to say, that 
working five days per week, their wages have been raised 10s. per 
week. Were they to get the extra ls. now demanded, the full 
advance would of course be 15s. per week. The men’s leaders con- 
tend that this latter advance would only place the Scotch miners on 
a par with those in the English Midlands in the matter of pay. The 
representatives of the employers do not concede this. But their 
strong point is that, apart from the advance now sought, the 
miners have already had their full share of the advantage derived 
from the rise in prices of coal. From actual returns obtained 
from collieries having an output of 350,000 tons per month, Mr. 
Baird, hon. secretary of the Lanarkshire Coalmasters’ Association, 
has found that the average se-iing price of coals at the pits in June 
last was 4s. 5°03d. per ton, in July 4s. 7d., in August 5s. 6°90d., 
September 5s. 11°58d., and in October 6s. 5-82d., showing a total 
increase of 2s. 0°79d. per ton. With a rise of first 1s. and after- 
wards 2s, per day on their output of, say, three tons, the colliers, 
it is held, have reaped their full share of any improvement that 
has occurred. 

The past week’s coal shipments from Scottish ports have 
amounted to 171,079 tons, being 2483 more than last week, and 
19,651 tons over the quantity despatched in the corresponding 
week of last year. Prices cannot be given with accuracy. Some 
coalmasters are reported as quoting 18s. 6d. f.o.b. Glasgow. 
Liverpool merchants have, however, offered to supply coals at 
Glasgow at 16s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been another busy week in the coal trade, and as 
Penarth reports a total export of 42,623 tons, and Barry 100,854, 
it may be inferred that the Bute Docks total was a very large one. 
This is also to be gleaned from the daily exports, which include 
numerous steamers of large tonnage. At Swansea and Newport 
the coal trade continues brisk, but in patent fuel there has been a 
falling off. 

It was expected that the end of the coal strike in England 
would have begun to tell in the despatches by railway, but 
this has not been the case, and the fact that 72,000 Scotch colliers 
mare out on strike threatens to still further increase the bulk of 
trade. 

Prices keep up with remarkable firmness. This week best steam 
is at 15s. to 15s. 6d., and even seconds, 14s. 6d. to 15s.; while very 
ordinary dry coals sold from 13s. Small best is selling at 6s. 9d. to 
7s. 3d. In house coal the demand is such that every colliery is 
kept in full work, and in no direction is there any slackness visible. 
Best house sells at 16s. to 16s. 6d. Rhondda, 14s. 3d. to 14s. 6d.; 
brush, 11s. tolls. 3d.; and small, 8s, 6d. to 8s. 9d. No. 2 Rhondda 
is at 13s, 3d. to 13s. 6d.; brush, 10s. 6d.; small, 6s. 9d. to 7s. 3d. 

Patent fuel prices remain at 13s. to 13s. 6d. In coke Cardiff 
prices are at 18s, to 23s., according to quality. In patent fuel 
Swansea export totalled 5664 tons last week. Pitwood, which I 
noted last week as at a high figure, continues to advance on account 
of good demand and scarcity ; and this week Cardiff prices were 
up to 2l1s., and in some cases 22s,, ex ship. 

There has been another find of coal at Maesteg, all telling favour- 
ably on the railway and port schemes of the district. The former 
winning was to the ‘‘ lower four-foot.” In the present case at the 
same colliery, the Maesteg Merthyr, the company have struck a 
new seam, the 5ft. 9in., an excellent clean coal. This has not been 
proved before in the Llynvi Valley, and the well-based inference is 
that it underlies the whole of the proved coal area in the district. 

The suggestion now is a double line from Maesteg to Tondu on 
the — Western, as the output is estimated to touch 4000 tons 
weekly. 

The Dowlais Cardiff colliery at the Aberdare Junction continues 
to be characterised by vigorous sinking operations, though every 
now and then the water difficulty isa severe one. Last week 
there was another great inrush of water, needing the utmost skill 
to counteract. It will be remembered that at Penrhewciber 


which is the next deepest sinking, a good deal of water 
trouble was experienc 
was for abandoning it. 


, and at one timea leading partner 
The Dowlais Company are wise in 


their generation in not doing battle with insufficient or 
inadequate mechanical and engineering appliances, and in all 
probability will succeed next year in winning the coal, though the 
cost must be enormous. I note that the shale now brought to bank 
yields good indications. It is stated that the Graig lower seams in 
the Merthyr Valley are to be worked by an independent company. 
It is regarded in the coal world as probable that the Dowlais 
Company will work the coal seam lately worked by the Dan Deri 
Company. 

Railway receipts, Taff, Brecon, and Merthyr, and the 
Rhymney, continue to show well. 

At Llanbriadach additional machinery is being placed, and by 
the new year the output is expected to be considerably increased. 
At No. 1 the progress in output is satisfactory, and for the 
bituminous coals there is a good demand. 

This fine colliery, which is under the personal direction of Mr. 
Galloway, has the surface lit by electricity. The engine used is 
one of 60-horse power. The Aber shows good results, and a large 
township is being prepared, as there is no doubt of success with a 
company like that of the ‘ Universe,” composed of some of the 
largest capitalists and mining notabilities of the district. 

It is considered probable that the Rhondda and Swansea Bay 
Co. will commence the line to Neath forthwith. Mr. Lawson has 
had the contract ; he is now also engaged in carrying out the rail- 
way extensions on the Swansea side of the river Neath. The 
Hauliers Association, which hold their central meeting at Ponty- 

ridd, is making progress, the number of members now being 
3800, and at the last mene | it was announced that numerous 
Ft etonage have been received to join. The Cambrian Association 
of Miners also report making good headway. 

I regret that extreme slackness continues to characterise busi- 
ness at most of the iron and steel works. About an average 
make of steel bar is going on, and that is all that can be said, 
the rest of the consignments from the district being a little rail- 
way iron and colliery requisites, A few cargoes of ore have come 
in from Bilbao, and one day last week the despatch vid Rhymney 
to the works on the hills was a very large one. ‘The prices are 
slightly better. Quotations for iron and steel are unchanged. 

The only movement reported was in Glasgow pig, which isa 
little more buoyant. 

In tin-plate exports continue to improve, and must improve 
greatly to better the condition of things. Last week exports were 
75,912 boxes ; received from works, 56,237. Stocks are now down 
to 240,845 boxes. 

The impression on ‘Change, Swansea, is that a turn is setting in, 
and some of the optimistic character say that one reason for this 
is that the trade has gone as low as it can go, and that a change is 
consequently inevitable. Out of 500 mills which are in this district, 
nearly 200 are idle, and bad as it is in the Swansea district, it is 
worse in the Western Valley, Monmouthshire. Pontymister, 
which is one of the largest, has been as good as idle for seventeen 
weeks, and Nantyglo, Blaina, and Abercarne are suffering badly. 
The idle mills have but one inference—great destitution amongst 
the workmen. 

It is to be hoped that an improvement is not far off. This week 
heavy loading is going on for Russia and America. Prices are low. 
Bessemer steel cokes, 14 by 20, have been done at 10s. 6d. to 
10s. 104d., and wasters at 10s. 14d. to 10s. 4}d.; steel cokes, 14 by 
19}, from 10s. 9d. to 11s.; Siemens-Martin steel cokes, 20 by 14, 
up to lls. 9d.; cheap charcoal from lls. 9d.; ordinary, 12s. 9d.; 
and best from 14s. 6d.; ternes from 18s, 6d.; better grades from 
20s. 6d. One authority in the tin-plate states that with the 
almost certain reduction of the tariff, and the fact of so many 
mills being idle, it might safely be assumed that the New Year 
will show a change for the better in the Welsh trade. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


SLNCE last week no improvement can be reported to have taken 
place on the general iron market over here, demand and inquiry 
remaining of a limited description. 

The Silesian iron trade is quiet on the whole, and there is not 
much doing on foreign account, although business transactions 
during the past quarters appear to have been more favourable than 
was generally reported. The returns for the first two quarters of 
present year, showing production of pig iron to be much behind 
that of the same period fast year, led one to expect that the figures 
for the third quarter would be most unsatisfactory, the more so 
because there Tes been a decided decrease perceptible in the 
export to Russia. It is therefore gratifying to note that produc- 
tion of pig iron bas increased :— 














1891. 1892. 1893. 

Tons. Tons. Tons. 
July ee ee ee 39,542 42,951 
August... .. - os «| ee 37,461 .. 42,738 
September .. 39,006 36,030 .. 40,580 
Third quarter 120,249 113,933 126,269 
First two quarters 234,564 247,132 226,909 
January to September 354.813 .. 361,065 .. 353,178 


During the third quarter the Silesian blast furnace works have 
produced 12,300 t. more pig iron than during the corresponding 
period last year, and 6000 t. more than during third quarter in 
1891. It has been resolved at a general meeting lately held, that 
the Silesian Rolling Mill Convention is to be dissolved in January, 
1894, In a circular of the 15th instant, Breslau dealers have 
reduced the price for bars from M. 130 to M. 120 p.t., free Breslau 
stores. Demand on the Austro-Hungarian iron market is regular, 
and the prices fetched are generally considered as pretty satis- 
factory. Large orders are, unfortunately, very scarce, and it is 
evident that consumers are not inclined to purchase for forward 
delivery until the fate of the conventions has heen decided. The 
general tone of the iron market is, therefore, rather less firm than 
during previous weeks, and the increase of import from Germany, 
noticed of late, has forced several firms to reduce quotations in 
order to be able to compete with foreign houses, 

Favourable reports continue to come in from the French iron 
market, the greater part of the works being fully engaged. 
Quotations are, on the whele, pretty firm. In the Belgian iron 
trade there is less animation noticeable this week than last, and 
prices are inclined to give way, at least those for manufactured 
iron. Pig iron is rather more firm, owing to a reduction in output. 
Present quotations are:—For Luxemburg forge pig, 44f. ; Charleroi 
do., 44f. to 45f.; Luxemburg foundry pig, No. 3, 46f. to 48f. p.t.; 
merchant bars, for home consumption, 115f. to 130f.; ailen 
115f.; angles, 120f.; sheets, 160f.; steel rails, 95f.; all per ton at 
works. An order for twenty-four locomotives for transmarine 
export and fifty-nine railway carriages for the East is being 
strongly competed for by both Belgian and foreign houses. The 
following figures show Belgian iron business during the first three- 
quarters of the present year :— 


Import. Export. 

1893. 1892. 1893. 1892. 

Tons. Tons. Tons. Tons. 
Iron ore 1,282,530 1,802,202 .. 123,423 184,670 
Ps. 2s. és 13,243 .. 5,270 .. 341... 866 
Steel girders oe 372 .. = ee 6,797 .. - 
Steelrails .. .. .. 415... 483 .. 84,572 .. 59,647 
Steel manuf, goods .. Ca... 5,816 .. 12,808 .. 9,714 
Pig iron oe 4S 99,472 .. 108,815 .. 15,173 . 12,351 
Scrap iron so ee 15,776 .. 18,315 .. 7,629 .. 7,414 
DE cu) we 40 4,209 .. 8,653 .. 789 .. 1,588 
eS 269 _ « @638... _ 
Iron rails .. .. «. a .. 47 .. 15,658 13,710 
Iron plates .. oe 1,644 .. 988 .. 42,682 40,780 
EEGREWEED 2. 2s oc 6,478 8,527 .. 95,435 145,534 
eee 5 500 .. 4,821 5,16: 
Rolling material 848. 1,091 .. 25,101 31,914 
Machines .. .. 12,566 .. 11,026 23,104 28,064 





From week to week the situation of the Rhenish-Westphalian 


<< 


iron market is getting more unfavourable. Prices have in man 
cases shown a further decrease, With regard to the iron 9 
trade, demand has slightly increased in the Siegerland, but the 
eneral tone is not hopeful, and the prices offered are extremely 
ow. Spathose iron ore is quoted M, 6°50 p.t.; roasted dite, 
M. 8°50 to 9°50 p.t.; inferior qualities fetch M. 8 to 9p,t. at 
mines. Nassau red iron ore 50 p.c. contents, are quoted M, 8°50 

-t., free Dillenburg. In Luxemlurg-Lorraine minette no change 
as taken place since last week. The prices generally quoted are: 
M. 2°40 to 2°70 and 3°20 p.t. net at mines. In pig iron there is, if 
possible, less doing this week than last; which is only natural 
taking into consideration the extremely weak employment of the 
finished iron works. In the Siegerland the condition of the iron 
business is, at the present moment, even more unfavourable than 
in the Rhein and Ruhr district. The scarcity of orders for spie- 
geleisen for’ America and Russia has seriously influenced the 
market, and an improvement cannot be reasonably expected until 
production has been reduced, and is in better proportion to general 
demand. Stocks are everywhere increasing. Existing orders do 
not reach beyond December. For the different sorts of pig iron 
the following prices are quoted :—Spiegeleisen, 10 to 12 p.c. grade, 
M. 49 to 50; Rhenish-Westphalian forge pig, No. I’ M. 43: 
No. 3, M. 41; Siegerland forge pig M. 39 p.t. Hematite, M, 62 
to 63; foundry pig, No. 1, M. 62; No, 3, M. 53; basic, M. 42: 
German Bessemer, M., 47 to 48 p.t. Luxemburg forge pig, M. 40 
to 41 p.t., at works, Extreme dulness prevails on the manu. 
factured iron market. In bars very little is doing, inland 
and foreign demand remaining exceedingly small ; there is also a 
very poor business doing in girders. Hoops continue neglected, 
The plate-mills still complain of want of orders and famine prices : 
sheets are in no better condition, and there has been a decided 
falling-off in prices for that article. There are but few inquiries 
coming in for drawn wire and wire nails, and a decrease in the 
demand for rivets is noticeable. Most unfavourable accounts con- 
tinue to come in from foundries and machine factories, production 
being much higher than consumption, while prices all turn in a 
downward direction. Pretty much the same can be told of the 
wagon factories. The German Sleeper Convention has been pro- 
longed till the end of 1894, 

Latest list quotations per ton at works are as follows :—Good 

merchant bars, M. 109 to 110; angles, M. 120; girders, 87°50 to 
92°50 ; hoops, M. 120 to 125; billets in basic and emer, M. 8; 
plates for boilermaking purposes, M. 150; tank do., M. 140; steel 
lates, M. 140; tank do., M. 130; sheets, M. 140; in steel, 
M. 115 to 125; Siegen thin sheets, M. 115 to 120. Tron wire rods, 
common quality, M. 118; drawn wire in iron and steel, M. 98 to 
122; wire nails, M. 125; rivets, M. 145 to 148; steel rails, M. 112 
to 115; fish-plates, M. 87 to 110; steel sleepers, M. 106; complete 
sets of wheels and axles, M. 270 to 280; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95 to 100, 

In spite of the depression prevailing on foreign iron markets the 
attempt made to raise export of Swedish ore has heen rather 
successful. During the first nine months of the present year 
export in iron ore is officially stated to have been 414,098 t., against 
275,079 t. in 1892, and 145,493 t. in 1891. In 1890 export amounted 
to 159,760 t., and in 1889 it was 103,308 t., showing export to have 
increased fourfold within the last five years. Export of Gellivara 
ore up to the end of September amounted to 224,660t. In 
September 5000 t. went to Stettin, 8200 t. to Stockton, 7750 t. to 
West Hartlepool, 1780 t. to Dunkerque, and 25,953 t. by Rotter- 
dam to Westphalia and Rheinland, 

French import during first ten months of present year amounted 
to 3196 million francs, against 3517 million franes last year. Export 
was 2661 million francs only, against 2814 million francs in the pre- 
vious year, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 22nd, 1893. 

THE American iron trade is flat. The sharp cut made in steel 
rails has not yet resulted in the placing of much business, One 
member of the combination has broken away, and refuses to make 
terms. Quotations have been given as low as 20 dols., so it is stated 
on good authority, and even lower prices, it is thought, may be 
accepted, should the other rail mill managers attempt to name 
competing rates. Crude iron is under better inquiry than for 
three months, but orders are trifling. No. 1 foundry is offered at 
14 dols., and forge at 12dols, Steel billets are still freely offered 
at 19°75dols. Structural mills are working less than half capacity. 

Money is accumulating at financial centres. The accumulation 
here above the legal reserve is to-day 66,900,000 dols. Money is 
being freely offered, and all hoarding has been discontinued. 

The manufacturing interests are anxiously awaiting the announce- 
ment, to be made next week, of the proposed reduction in duties 
| by the Tariff Committee. It is believed that a general, though 
| moderate, improvement will soon afterward set in. The impres- 
| sion in manufacturing circles is that the Tariff Committee wil not 
| venture upon so radical and sweeping reductions as were suggeste d 
| by the political leaders after the last democratic elections. The fact 
that twelve States have been carried overwhelmingly republican 
has acted as a tonic upon protection sentiment throughout the 
country. Stocks of all kinds of iron and steel are quite low. It is 
admitted that any general revival of demand would strengthen 
prices, 











Tue Junior EncIneEntnG Sociery.—On the evening of the 
23rd ult. the members of this Society visited the cable depot of 
the London Tramways Company at Streatham-hill. They were 
shown over by Mr. W. N. Colam, M. Inst. C.E., the engineer of 
the installation, and Mr. G. Woolley, the resident superintendent. 
Every detail in connection with the engines, boilers, running shed, 
traversers, bogies, cars, line, and system of working, was most 
fully explained. At the conclusion of the visit, in acknowledg- 
ment of the courtesies extended on the occasion, the thanks of the 
members were expressed by Mr. Sidney Boulding. 


LIVERPOOL ENGINEERING SocteTy.—The third ordinary meeting 
of this Society was held on Wednesday evening, November 22nd. 
Mr. H. Percy Boulnois, M. Inst. C.E., President, in the chair, when 
a paper was read by Mr. Ivan C. Barling, Assoc. M. Inst., C,E., 
entitled, ‘‘The Adjustment of Surveying Instruments.” The 
author pointed out that in a single evening it would be impossible 
to treat exhaustively of many of the instruments used by the 
surveyor ; so perhaps it wondbe better to limit the paper to those 
two most accurate ones which he uses, viz., the dumpy level and 
the transit theodolite. It was essential that if accurate work was 
to be done, the optical axis of the object glass must pass right 
down the centre of the draw of the telescope tube, otherwise when 
the focus is altered the cross webs will not cut the same point. 
Probably it would be a good thing if the optician when making the 
instrument could arrange the cell carrying the object glass so as to 
accomplish this end. e defect in any arrangement of this sortis, 
that every adjustable joint is weaker than the same joint if made 
without the adjustment. This objection applies with much more 
force to an adjustment in a transit, in order to get the transit axis 
at right angles to the telescope tube ; and here the objections, in 
the author’s opinion, outweighed the advantages. As the Y 
theodolite is almost obsolete, it is useless to do more than mention 
it ; but a short description of the transit might be of interest to 
some, whose work bas lain in another direction. There are really 
only two adjustments in addition to those of the level. These 
are en | To get the transit axis at right angles to the optical axis 
of the object glass ; (2) to get the transit axis at right angles to 
the vertical axis, about which the instrument revolves. A dis- 
cussion upon the paper followed, and a vote of thanks terminated 
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LAUNCHES AND TRIAL TRIPS. 


‘Tuesday, the 2lst November, Messrs. 
wiguem, Richardson, and Co. despatched the 
steamer Ramses to Hamburg, a large steamer 
puilt for the Deutsche Dampfschifffahrts Gesell- 
schaft Kosmos, of Hamburg, for their service 
between Hamburg and the West Coast of South 
America. The Ramses is fitted with the builder's 
atent balanced four-crank quadruple-expansion 
agines, a type which has found great favour 
with owners who have them fitted in their 
steamers, and arrived at Hamburg after a very 

cessful passage. 
succossfil! Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched from their yard 
on Thursday, 23rd November, a steel screw 
hopper dredger, for Messrs. The Limerick 
Harbour Commissioners, Limerick. She has been 
constructed for carrying out extensive improve- 
ments in the channel of the river Shannon. The 
dimensions of the vessel are 150ft. by 32ft. by 
13ft. 7in., and she is capable of raising 300 tons 
per hour from a depth of 35ft., and has a hopper 
carrying crpacity of 400 tons. The main engines 
are of the builders’ improved triple expansion 
type, to indicate 500-horse power. The dredger 
and all her machinery have been constructed 
under Survey of the British Corporation for the 
Registry of Shipping, and built to their highest 
class. ‘The vessel throughout is fitted with the 
builders’ most improved appliances for hopper 
dredgers. As she left the ways she was named 
Erin-go-Brough by Miss Mary Fleming, Elmhurst, 
Langbank, daughter of one of the builders, 

On Thursday, November 23rd, Messrs. R. 
Napier and Sons launched from their shipyard 
at Govan the second of two steel twin-screw 
teamers they are building for the Compafiia Sud 
Americana de Vapores, of Valparaiso. The vessel 
has been built to the instructions of Mr. Thomas 
Dewsbury, Leeds, and has been specially designed 
to meet the requirements of the company’s Pacific 
coasting trade, being intended to carry a large 
cargo on a light draught of water, while comfort- 
able accommodation has been provided amidships 
for the passengers. The principal dimensions 
are:—Length, 170ft.; breadth, t.; depth to 
awning deck, 17ft. 6in.; tonnage about 750 tons. 
The machinery, which has been constructed at the 
builder's Lancefield Works, consists of two sets of 
triple-expansion engines and a single-ended steel 
boiler for a working pressure of 1501b., with all 
the most modern improvements to attain efficiency 
and economy. The ship was named the Malleco 
by Miss yg © and after a successful launch 
was towed up the harbour to receive her ma- 
chinery. 

Oa Thursday, the 23rd November, Messrs. 
Wigham, Richardson, and Co. launched from 
their Neptune Shipyard, Newcastle-on-Tyne, a 
finely-modelled steel screw steamer, which they 
are building to the order of the Royal Hungarian 
Sea Navigation Company, Adria, Ld., of Fiume 
and Budapest. The vessel is 285ft. in length and 
38ft. beam, she is to be rigged as a two-masted 
schooner, and will be supplied with the most 
modern and improved machinery to facilitate the 
working of the ship and the rapid loading and 
discharging of her sp The engines, which 
with the boilers are also being constructed by 
Messrs. Wigham, Richardson, and Co., are of the 
triple-expansion type, and are intended to drive 
the vessel at a ps plone} The vessel, with her 
outfit, engines, and boilers, is being constructed 
under the superintendence of Mr. Alexander 
Rolland, who was present at the launch. As the 
vessel left the ways she was named the Petiifi, 
the ceremony being performed by Mrs. Goodman, 
of Walker Gate. 

The Campbeltown Shipbuilding Company's 
steamer Corso, of 772 tons net register and 1950 
tons deadweight, recently launched from their 
yard at Campbeltown (Clyde), has just made her 
trial trip, when an average speed of 11 knots 
was attained. The Corso is a steel screw steamer 
of the part awning deck type, designed to carry 
1950 tons deadweight on l6ft. 7in. draught, and 
has been supplied with a set of triple-expansion 
engines by eae Kincaid and Co., enginéers, 
Greenock, constructed under the immediate 
superintendence of Mr. Thomas Broom, consult- 
ing engineer, Greenock. All the latest improve- 
ments for navigating the ship and for the speedy 
loading and discharging of cargo have been 
supplied, A large party was on board, including 
Captain Rich, who is to take command of the 
vessel, and Mr. G,. H. Wills, representing the 
owners, Messrs. G. H. Wills and Co., Cardiff. 
The usual toasts were proposed and responded 
to, much satisfaction being expressed with the 
vessel by the representatives of the owners 
present. The Corso is intended to trade on the 
west coast of Africa, 

On Friday last the s.s, Castanos, a fine large 
steamer built by Messrs. Wm. Gray and Co. 
to the order of Messrs. Morel Bros. and Co., of 
Cardiff, had her trial trip in the bay off Hartle- 
pool. The vessel is of similar model and capacity 
to the Penarth, which they recently delivered to 
the same owners, and which is giving great 
satisfaction. She takes Lloyd’s highest class, and 
is of the following dimensions:—Length over all, 
335ft.; breadth, 42ft. 6in.; depth, 26ft. 10in, 
Her equipment is that of a first-class cargo boat. 
‘The engines have been built by the Central Marine 
Engine Works, and are 24in., 38in., and 6lin. 
in diameter, with a piston stroke of 42in, Steam 
is supplied by two large steel boilers. The trial 
was of a very satisfactory character, the engines 
running with perfect freedom and smoothness, no 
heating being apparent at any of the bearings. 
Mr. F. Good, who has superintended the con- 
struction of both the ship and machinery, was 
present on behalf of the owners, and Capt. J. E. 
Murrell represented the builders. Op account of 
the rough weather the trial was only a short one, 
and after adjusting compasses, the vessel pro- 
ceeded to Newport to load for the Mediterranean. 

On Saturday, November 25th, the s.s. Rother- 
fels left the Cleveland Dockyard of Sir Raylton 
Dixon and Company, Middlesbrough, for her 
official trial trip, which consisted of a series of 
runs along the East Coast. During the trials 
everything worked to the satisfaction of all on 
board, and the vessel afterwards returned to 
Middlesbrough Dock to complete her coaling. 
She has been built to the order of the Hansa 
Steamship Company, of Bremen, and is the second 








steamer completed this year for this company by 
the same builders, and they are now fitting out a 
sister ship-to the Rotherfels. The principal 
dimensions are:—Length, 327ft.; beam, 41ft. 9in.; 
depth, moulded, 28ft. 6in.; with engines by 
Messrs, Thomas Richardson and Sons, of Hartle- 
pool, having cylinders 24in., 38in., and 64in. by 
42in. stroke, with two large steel boilers working 
at 160 1b. pressure. The vessel is of the spar deck 
type, and takes Lloyd’s highest class, The spar 
deck is of steel, sheathed with teak. The main 
deck is of steel. The poop, bridge, and forecastle 
decks are of teak. Thoughout the holds web 
frames are fitted in lieu of hold beams, and the 
steamer has a carrying capacity of about 4500 
tons. Handsome accommodation is provided for 
the captain, officers, engineers, and a few passen- 
gers. The fitting out of the steamer has been 
carried out under the superintendence of Captain 
Lange, who will take command, 
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21,888. Button Fasrener, G. A. Adams, Seacombe. 

21,889. Rat-way Fixep Siona.s, J. E. Crawshaw and 
R. G. Berry, Manchester. 

21,890. Sarety Coverinac for Meratiic STorAcE 
Cy.inpers, A. Lupton, Leeds. 

a Iron Srorace Cy.inpers for Gas, A. Lupton, 


8. 

21,892. PLovoH Irons for PLoucH PLangs, J. E. Stokes, 
Weston-super-Mare. 

21,893. VELocipEepes, C. Ingrey, London. 

21,894. GuLLy, R. W. Hammond and W. E. Pownall, 
Cork, 

21,895. Opentnc Meta Cans, G. M. Ford.—(S. Ford, 
Natal.) 

21,896. Stream Borter Furnaces, J. W. Spencer, 
London. 

71,897. Snip Raitways, C. L. Wells, Boston, United 
States 


21,898. Harness, J. Leckie, Walsall. 

21,899. MovaBLe Wrencues for Cycies, F, Greener, 
Birmingham. 

21,900. Fire-crates, J. Sharp, Bradford. 

21,901. Fue., T. R. Robinson, Swansea. 

“= Cuiorive of Ammonium INHALER, H. Smith, 


e. 

20,903. Tires, W. Firth, Glasgow. 

20,904. Cuairs, W. Stewart, Glasgow. 

20,905. PRope_Lers, J. Stephens, Stonehouse 

20,906. Makino TRAVELLING Trunks, J. G. Lloyd, 
Wolverhampton. 

21,907. Workina Reciprocatine Saws, C. McDonald, 
Glasgow. 

21,908. Sicht Freep Lvusricators, J. G. Barclay, 
jlasgow. 

21,909. Bags, J. G. Lowe, Glasgow. 

21,910. Gass Apparatus for DistiLuine, G. Craig, 
Ayrshire. 

21,911. PLovcus for Raisinc Porators, J. Allan, 
Glasgow. 

21912. Tires, W. J. B. Tippetts and P. A. Craven, 
London. 

21,913, NoN-EXPLOSIVE ProsgectiLes, The Herculite 
and Manufacturing Company, Ld., and F. B. Stanley, 
London. 

21,914. Raspit, Bapcer, and other PiaNngs, E. L. 
Timmis, Manchester. 

21,915. Dyginc Srraw Ptait, T. and W. T. Lye, 
London. 

21,916. Mouse Trap, E. R. Bartholomew, London. 

21,917. Cone for Tarprinc Barres, G. A. Evans, 
Oxford. 

21,918. Vatves for Pressure Gavuces, J. Baldwin, 
London. 

21,919. Paper Hovtpers, A. J. Boult.—(@. H. Richter, 
United States.) 

21,920. Spoons, C. H. Lee, Liverpool. 

21,921. Forming Cast Meta. Types, H. 
London. 

21,922. CoLLarsisLE: Hampers and Boxes, O. Smith, 
London. 

21 923. FireE-LIGHTERS, J. F. Kempe and J. A. Wylie, 
Liverpool. 

21,924 GLazinc HorrTicULTURAL Strucrures, M. J. 
Barrett, London. 

21,925. Botts, L. Meyhoefer, London. 

21,926. Liguip Fuer, F. K. Baron and C. C. Fry, 
London. 

21,927. Propucinc Mepicat Preparations, E. Klebs, 
London. 

21,928. Sarety Vatves, E. N. and A. W. Galloway, 

ndon, 

21,929. Corina Wire, E. 8S. Bond and G. H. Cooper, 
Birmingham. 

21,930. Reevs for Fisuinc-rops, B. Jowett and A. 
Jones, London. 

—— of SewaceE Stupor, J. T. Dinsdale, 

ndon. 

21,932. Evectrric CigaR-LicHTerRs, F, W. Schindler, 


Barth, 


ndon,. 
21,933. Evectric Cooxine Arpviances, F.W. Schindler, 
ndon. 
21,934. LeTTreR-cases and Portrouios, A. E. A. Ray, 
mdon. 
21,985. Funnes, H. G. James, London. 
21,936, Firrines for ARTIFICIAL TEETH, C. F. Schréder, 
London. 
21,937. Fixina Taps to Gavoes, J. C. Calastremé, 
mdon. 
21,938. Uritisinc AiR for Motive Power, M. W. 
Lowinsky, London, 
21,939. Wax Martcues, 8. Rogers, London. 
21,940. Wasutne Macuine, Brown, Douglas, and Co. 
—(B. Gibbons, New Zealand.) 
21,941. Sewino Stitcu, K. L. Skinner.—(D. W. Gardner, 
Onited States.) 
21,942. Bett Surrrers, F. Taylor, London. 
21,948, VerticaL Steam Enoines, V. Delcourt, 
ondon. 
21,944. GENERATING Steam on Suips, W. Wagstaff, 
London. 
21,945. PrReseRvE Can Openers, &c., M. Wilson, 
mdon, 
21,946. Fixina WasTE Pires to WALLs, W. J. Dewhurst, 


ndaon. 
21,947. REAR - DRIVING Buicycites, C. M. Thom, 

London. 
21,948. MaiL-carts for CHitpren, &c., J. Fennah, 

London, 


21,949. Mowine Macuines, C, Halverscheid, London. 
21,950. BicycLes, &c., W. Allday and E. Allday, 


London. 

21,951. Saint Currs, C. Hyatt-Woolf and A. Hayman, 
London. 

21,952. Speep InpicaTors for Cycres, J. R. King, 


mdon,. 

21,953. BoTrLep AERATED Beveracgs, L. V. Loyd, 
London. 

21,954. UMBRELLAS and Parasois, E. C. Chard, 

London, 

21,955. ScaLe WeicHinc Macuines, E. C. Chard, 
London. 

21,956. THREAD Knotrina Devicr, 8. H. Crocker, 
London. 

21,957. Recorpinc Time, H. H. Grenfell and T, New- 
ton, London. 





21,958. Erecrric Lamps for Bicycies, H. H. Lake.— 
(G. Mayr, United States.) 

21,959. DisPLAVING ADVERTISEMENTS, J. T. Biggs, O. 
Wright, and 0. Tilley, London. 

21,960. ILLUsION AppaRaTus, J. Y. Johnson —-(W. H. 
Bartlett and I, Risley, United States.) 

21,961. Rerricerators for Butrer, C. F. V. Mat- 
thissen, London. 

21,962. VeLocirepes, C. Byrne, London. 

21,963. WasHinc Macaines, D. 8. Smart, Man- 

chester. 


17th November, 1893. 


21,964. Draivinc Mecuanism of Bicycies, W. Heming- 
way, London. 

21,965. CARRIAGES PROPELLED by Rivers, J. Arm- 
strong, London. 

21,966. EvecrricaL Drop Inpicatur, E. Beal, Man- 
chester. 

21,967. JoIninc Wroveut [Ron Pipes, J. Hodgson, 
Sutton. 

21,968. Toy Pisroxs, C. Blundstone, Staleybridze. 

21,969. Enveopgs, T. G. Iveson, Ambergate. 

21,970. Tip Van, T. Pallett, London. 

21,971. Sash Hanoine, H. 8. Blake and G. W. Day, 
Ventnor. 

21,972. Arn Burrers, W. R. Rigsby - Chambertin, 
Bournemou 

21,973. Cuain ApJusTMENT, F. Waters and G. F. New- 
man, Birmingham. 

21,974. Storrep HorsgesHoe Frost Coc, T. W. Lench, 
Dudley. 

21,975. Device for Compustion of Gas, F. Holbrook, 


Derby. 

21,976. O1L1nc Woot, W. E. Heys. —(E. Godchausr, 
France. 

21,977. Pweumatic Tires for Cycies, 8. H. Stubbs, 
Manchester. 

21,978. CoiLinc Strip Mera Sprratty, W. J. Warren, 
Leeds. 

21,979. BicycLes, W. Watt, Glasgow. 

21,980. Bruuiarp Bau Deciverer, J. F. Thorrold and 
T. Baylis, Redditch, 

21,981. STARTING SypHoN in FL LUsHiINo CisTEeRNs, C. 
Korte, Leeds. 

21,982. SecurInG Tires to Wuee.s, F. T. Jackson, 
Leicester. 

21,983. CoLLapsIBLE Meta Boxes, E. H. Archer, 
London. 

21,984. Propucinc Desicns on Grass, &c., A. Lamb, 
London. 

21,985. BicycLe Stanps, J. Meek, Leicester. 

21,986. Provipinac Seas for Searine Wax, H. J. R. 
Pamphilon, Congleton. 

ag SureLp for Storace Cy.inpers, A. Lupton, 

eds. 


21,988. Hog, J. Okey, Bristol. 

21,989. Drivinc Apparatus of Fans, D. B. Morison, 
Hartlepoo 

21,990. Air Soe, A. Shirlaw, Birmingham. 

21,991. Drink VessELs, W. Frain, jun., Dundee. 

21,992. Power Looms, H., T., and J. J. Burgess, 
Congleton. 

21,993. Core Bar and Loam Boarp, A. J. Fontaine, 
Newport, Mon. 

21,994. Steam or other Fivuip Enainyes, W. H. Scott, 
Norwich. 

21,995. CoIn-FREED Cuairs or Seats, E. P. Hancock, 
Bristol. 

21,996. KiLLInG Insecrs, T. Warsop, Nottingham. 

21,997. Macuine for WasHino CLotHEs, H, Phipps.— 
(F. Dodd, United States.) 

21,998. CurTAIN PoLgs, J. E. Rigby, Glasgow. 

21,999. Dust-proor Bracket for Bicycies, J. Neal, 
Birmingham. 

22,000. Tires, A Nicholson, Dublin. 

22,001. Tires, A. Nicholson, Dublin. 

22,002. Topacco Jar, H. Venables and I. Richards, 
Burton-on-Trent. 

22,003. Corrin Hanp ues, W. Nicholls, Birmingham. 

22,004. Omn1iBus PoLE, F. Marsh, London, 

22,005. On Cans, J. Kaye, Bradford. 

22,006 FLANGcEs for BaLLInc Macuines, P. Kelly, 
Bradford. 

22,007. InrLators for Tires, W. Heatley, London. 

22,008. Music Case, Willmott and Co., London. 

22,009. Tires, R. Borthwick, London. 

22,010. Respirator, W. B. Hill, London. 

22,011. Gotr Batt Hoxipinc Device, W. V. Jacob, 
London. 

22,012. Improvep Rein Houper, M. Kendall, jun., 


oe ee Tarcet for Practice, M. Mullineux, 

mdon. 

22,014. HavLacE Cups, J. W. Smallman, London, 

22,015. FLoorinc Cramps, J. G. Lowe, Glasgow. 

22,016. PreventinG Watcues being SToLen, D. Smith, 
Glasgow. 

22,017. Beverace Detivertnc Macuine, F. W. M. 
Bateman, London. 

22,018. Fasrenine, &c., Cycle WHEELS, W. Richards, 
London. 

22,019. Propettinc Apparatus for Suips, T. Arm- 
strong, London. 

22,020. Corron Bossins, G. Paley and J. A. Sutcliffe, 


ndon. 

22,021. Horse Buinpers, F. O'C. Prince.—(W. & D. 
Schmidt, New Zealand.) 

22,022. TrrEs for WHEELS, B. Jowett and A. Jones, 
London. 

22,023. Tosacco Pires, W. B. Dutton, London. 

22,024. Curr, R. 8. Smith, London. 

22,025. SHapEs and Screens, K. Coninck and J. J. 
Danty, London. 

22,026. Mup-auarp, H. G. Mance and C, H. Smith, 
London. 

22,027. Exvectric INSTRUMENT Protectors, H. Reason, 
Brighton. 

29,028. Printine, A. A. Akerman, London. 

22,029. APPLIANCE for INDICATING O1L, C. Quitmann, 


ndon. 
22,030. AppLyING E.ectricity to Buoys. H. M. Hubert, 
n. 
22,031. VuLcanistna CaoutcHovuc Ba ts, G. L. Hille, 
22,032. ACCUMULATOR Batrerigs, &c., G. R. Blot, 
London. 
22,033. SHors for Horses and the like, M. Allan, jun., 
mdon. 
22,084. Screw Srorrers for Borries, W. A. Shaw, 


mdon. 
22,035. FERN or Frower-pot Houiper, G. H. Leale, 
London. 
22,036. ToorH Pick, G. Wastell, London. 
22,037. CycLe Stanps, C. W. Holmes, London. 
22,038. Type ManuractuRE, W. P. Thompson.—(2. Adi, 
Germany.) 
22,0389. CuLtivaTING Pants, W. P. Thompson.—(F. 
Mayerhofer, Germany.) 
22,040. Stream GENERATORS, W. Hornsby, R. Edwards, 
and G. H. Herbert, London. 
. Cure Tips for Bittiarps, E. E. Campbell, 
London. 
22,042. Boots and Suogs, J. F. Woods, London. 
22,048. Motion TRANSMITTING APPARATUS, J. F. Woods, 
London. 
22,044. Fastenrnos for Broocues, &c., E. L. Tanner, 
London. 
22,045. Propucine Lace Fasrics, R. Reader and I. 
Spencer, London. 
22,046. Toy, F. E. Bury, London. 
22,047. Harr Cur.ers, 8. H. Crocker, London. 
22,048. Lock Device, 8. H. Bath and H. T. Fisher, 
London. 
a. GARMENT Fasteninc Hook, 8. H. Crocker, 
ndon. 
22,050. Pennoipers, W. J. Davies, London. 
22,051. DisPLaYine Goons, A. Steer, London. 
22,052. Device for Cueckinc Restive Horses, H. 
Verger, London. 
22,058. Dry ELectro.ytes for SECONDARY BATTERIES, 
. C, Doubleday. . Sii » Germany.) 
22,054. Postat TuBes, A. Eade, London. 
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22,055. Root Graters, W. B. Lake, London. 

22,056. Wueexs for Venicies, R. E. May, London. 

22,057. Tires for Cycues, J. E. Ross, London. 

22,058. CARVING and other Knives, A. Johns, Bristol. 

22,059. Hoipers for Rartway Tickets, A. H. Roch- 
ford, Dublin. 

22,060. Fue. Economiser, J. E. Ross, Manchester. 

22,061. Gas Encines, H. Booth, Hull. 

—_ Dust-proor Bearineas, A. E. Schurr, Leigh-on- 


22,063. Screw Prope.uers, E. Fitch, London. 

22,064. Hoop and Cure for Curtain Rops, J. Mother- 
sill, Manchester. 

22,065. SypHon Borries, H. W. Handcock, London. 

22,066. PappLe Cain Prore.uer, T. Kay, Bolton. 

= Cuasps for Lapies’ Betts, F. A. Walton, Bir- 
min, 

22,068. Hop-pryIna AppLiance, J. Harper and W. 
Smith, Birmingham. 

22,069. New Toy, R. Summers, Glasgow. 

22,070. Manuracture of A.spums, &c., T. Jacob, 
London. 

22,071. RecuLatine the Licut of Gas Lamps, J. G. 
Cumming, Glasgow. 

22,072. Fire-crares, J. 8. Slater, London. 

22,0738. RapIpLy TurNiNG or Stoprine Suips, J. Wolff, 
Liverpool. 

22,074. Nicat Licuts, J. L. Mortimer and J. H. 
Williams, Live: 1. 

22 075. Evecrric Furnaces, C. F. Parkinson and The 
Lancaster Railway Carriage and Wagon Company, 
Manchester. 

22,076. Mirror Devices, C. E. Roberts, Liverpool. 

22,077. Coverinc for Tires of Bicycies, F. Veith, 
Live 1. 

22,078. SeLF-acTING LUBRICATING ARRANGEMENT, G. 
Davis, Aberystwyth. 

22,079. Fapric, W. Waterhouse and T. W. Blantern, 
Birmingham. 

22,080. Pxeumatic Tires for Cycves, J. A. Harrison, 
Birmingham. 

22,081. Rack Putteys, H. Halladay, Birmingham. 

22,082. MeasurING Taps, H. E. Brice and U. Dean, 
Birmingham. 

22,083. PortieRE Rops, P. E. Ayton, Birmingham. 

22,084. Apparatus for LevELLING, W. D. Scott-Mon- 
crieff, London. 

22,085. Puc or Mortar MILLs, G. O. Wallis, Newcastle- 
on-Tyne. 

22,086. Removat of Snow from Raitway Lines, J. 
Johnson, Manchester. 

=e. Postat Casz, P. L. Fison and H. Illingworth, 

ipon. 

22,088. Pneumatic SADDLEs for Bicycugs, T..R. Sparks, 
Dublin. 

22,089. Compounp Piates for Ercuine Purposes, H. 
Bernert, Berlin. 

22,090. Makine Soves for Boots and Sxogs, J. Lutje 
Berlin. 

22,091. Rutine Device for Siatss, A. Bieber, C. Link 
and 8. Bachmann, Berlin. 

—_ Grain CLEANERS and Separators, J. Dibbs, 

te 
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arrogate. 

22,093. FirE-crates, W. G. Bannochie, Glasgow. 

22,094. Wire Brusues, T. Dietschy, London. 

22,095. New Cer for the ALTo Vioxa, E. A. Rawling- 
son, Dublin. 

22,006. Tips for Boots, J. Shottin and W. Brewster, 
Manchester. 

22,097. FunnELS, J. Wells, Sheffield. 

22,098. FoLtpinc or CoLLApPsIBLE Crates, C. R. Clark, 
Longport. 

22,099. TREATING INK for ADVERTISING PuRPosEs, H. 
J. C. Sommerville, London. 

22,100. Car Fisu Biscuit, J. E. Brearley, Bromley. 

22,101. Tripop for Taste Mucroscore, J. Swift, 
London. 

22,102. CoLLAPSIBLE or ‘Fo_pinc Boxes, J. Temler, 

ondon. 

22,103. MANUFACTURE of Mortar, A. J. Boult.—(4. 
Tousset, France.) 

22,104. CHarcoat Stove, G. Wilmotte and W. Grah, 
London. 

22,105. Winpow Frames, H. Defries, London. 

22,106. DouBLE-cLosinc Stopper for Bott ies, J. Salo- 
mon, London. 

22,107. Pozzue, E. Perks, Birmingham. 

22,108. Bracincs for Pianorortes, W. Dodson, 
London. 

22,109. Matcu-Box, J. J. Wilks, Beckenham. 

22,110. Picker for Hanp or Power Looms, E. Walsh, 
Eccles. 

22,111. VeLociprepes, D. G. Weston, London. 

22,112. Reparrinc Ser for Tires, C. H. Gray, 


London. 

22 ae Naits for HorsgsHogs, J. and J. Mason, 

mdon. 

22,114. ConverTiING Compounps of the CiTRAL SERIES 
into Isomers, J. C. W. F. Tiemann, London. 

22,115. FLurp Motors and Pumps, J. Bow.—(J. Farqu- 
harson, Chili. 

22 116. Encing, W Barrett, London. 

22,117. Snips’ Sipe.icuts, E. J. Preston and D. W. 
McLaren, London. 

22,118. SrRENGTHENING Rims of WueEeE s, J. V. Pugh, 
London. 

22,119. SLEDGE, C. Btitow, London. 

22,120. Toy, C. J. Gerry, London. 

22,121. Hat Pins, M. 8. Gerry, London. 

22,122. Ice and Water REFRIGERATING VESSELS, H. 

unz, London. 

22,128. Pennoipers, A. Leitch and G. T. Moran, 
London. 

22,124. Rope Grirrer for Fire-escares, D. Walker, 


London. 

22,125. Userut Articies, J. Bouvet and A. M. P. 
Everarts, London. 

22,126. AUDIBLE SicNats for Raitways, A. G. Evans, 
Westminster. 

22,127. Focuorns, &c., for Raitways, A G. Evans, 
Westminster. 

22,128. Fotpine Carrs and Coucues, R. Baveystock, 
London. 

22,129. Buckies for Braces and Betts, J. Rothschild, 
London. 

22,130. Stoves, ©. C. Holter, London. 

ee for Etectric Currents, W. Lowrie, 

mdon. 

22,132. SoLpERING Irons, H. E. Cooper, London. 

22,138. Cornice Poas, J. Walker, ee 

22,134, Fixine SappLe to Bicycues, &c., T. J. Briggs, 


me. 
22,185. Drepcinc Apparatus, J. Gwynne, London. 
22,136. Bracket for PaPer Rois, W. J. Allcock, 


on. 

22,187. Pyroxy.ine Compounrs, L. Paget, London. 

22,188. Rai Jornts, A. B. Ibbotson, London. 

22,139. INDIA-RUBBER Step Rinc, E. Hover, West 
oydon. 
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22 140. IncANDEscENT Exectric Lamps, W. 8. Smith, 
Bradford 


01 

22,141. Automatic SHuttLe Guarp, J. W. Banister, 
Blackburn. 

22,142. Constructine ‘ Stoxers,” J. and C, F. Crab- 
tree, Bradford. 

22,143. Macuinery for Cuttinc Woop, T. Younger, 


Ss. 
22,144. SHutTrLe Guarps, 8. Dewhirst and J. Robinson, 
Bradford. 


22,145. WasHinc Macuines, W. E Baker, Aldershot. 

22,146. Manuracturine Lock-Back TiLEs, &c., J. A. 
Eason, Poole. 

22,147. Toastinc Fork and Fan Ho.per, W. F 
Daniel, Dublin. 

22,148. SecuRING ATTACHMENT of Drivinc Rerns, P 
Williams, Manchester. 

22,149. Pastinc Apparatus for PRintiInG MACHINES, 
A. ~“s: London. 

22,150. Lips for Gas Retort Movurnpieces, W. A. 
Laurie, St. Albans, 
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22,151. Om Lamps, J. Hinks and J. Hinks and Son, 
Birmingham. 

22,152. Boot, &c., Heeus, A. Metcalf and J. Savage, 
Oswaldtwistle. 

ne Serene for Heatino Porposss, T. Stevens, 


ion. 
22,154. Garpen Vases and Perpestais, J. Tonry, 


verham . 
22,155. Opgratinc WaTeR-TIGHT Doors, T. E. Bickle, 
Plymouth 
22,156. Tae Macic Tweezers, J. W. Dennis, Louth. 
22,157. Manuracture of Gor Ciuss, R. H. C. Nevile, 


vern. 
22,158 Pweumatic Tires for Cycies, &c., W. McLean, 
Glasgow 


22.159. Manuracture of Canpigs, C. Bollé.—(J. L. S. 
Joly, France.) 

22,160. CycLe Hanpxes, T. M. Cannon, London. 

22,161. VeLocipepes, J. and H. Brookes and P. L. 
Renouf, Birmingham. 

22,162. Tue TomBier, A. Gauld, Elland. 

22,163. SypHons, F. M. Sims, “45° 

22,164. Lamps for Cycies, &c., G. W. Mohrstiidt, Bir- 
mingham. 

22,165. Sanrrany Mannoie Covers, T. and J. Penn, 
Birmingham. 

22,166. Pre-payment Gas Meters, W. and W. H. 
Cowan, Ww. 

22,167. Movine Tarcets, A. H. Dunnachie.—(W. 
Royston, Natal.) 

22,168. Bucktes, W. L. Bullows, Walsall. 

22,169. Fue, F: McNamee, Dublin. 

22,170. Smepcex Sarety Fastener, H. F. Levick, 
Sheffield. 

22,171. Preumatic Tupes for Tires, R. J. Adcock, 
Dublin. 

22,172. Iuprovep Game, M. Cole, London. 

22,173. Drivinc Mecuanism for Horrgers, L. Har- 
greaves and T. Gordon, London. 

22,174. Suvk Tipy, A. L. Sheppard, London. 

22,175. Removinc Sotvents from Bongs, B. F. 
Wickens, London. 

22,176. Recu.atine the Firow of Liguips, H. Collet, 
London. 

22,177. Macnines for Weicninc, &c., O. Pdtschke, 
London. 

22,178. Fornev-can, A.J Danyell, Italy. 

22,179. Reportine Foorsat Matcues, J. L. Westland, 
London. 

22,180 Improvep Pyevmatic Tires, J. H. Nunn, 

ndon. 
— INTERNAL ComBusTION Enotves, J. Roots, 
nNaon. 

22,182. Distance RecorpiInc InsTRUMENTs, H. C. 
Braun, London. 

22,183. Ciransinc Ruea Fisre, W. Johnstone and J. 
B. Doy, London. 

£2,184. ReovLtatine Apparatus for ELECTRO-MOTORS, 
C. D. Abel.—(Berliner Maschinenbau Aktien Gesell- 
schast corm. L. Schiartzhopff, Germany.) 

22,185. Fire-Licnters, C. D. Abel.—(The sirm of Marc 
Mavr ce Rotten, Germany.) 


22,186 Buocx, &c., ELectric Apparatus, E. Tyer, 
London. 

22,187. Duisintecrator or Corn Muti, G. Binder, 
ndon. 


22,188. IvHaLers, A. Searl, London. 
22,189. Dryinc Brewers’ Grains, F. S. Camp, 


ndon. 

22,190. Propucinc ALuminium, J. Soler.—(E. Tarin 
and R. Pillier, France.) 

22,191. Gum Ports, G. Bannister, London. 

22,192. Wueets, F. Klingelhdfer, London. 


22193 Gurpinc Ratmtway Sienaxs, &c., J. Fisher, 
London. x 

22,194. Apparatus for Enricuine Gas, F. W. Clark, 
London. 


22,195. ImpROovED PERMANENT Macwnet, A. T. Collier, 
London. 

22,196. Manuracturinc Canpies, H. Palmer and A. 
Ware, London. 

22.197. Appinc Macuinss, W. E. Coe and W. F. Mead, 
London. 

22,198. Piston Vatves and the like, H. Dodridge, 
London. 

22,199. Sprines for Venicies, J. E. Buckingham, 
London. 

22.200. Improvep VeLocirepes, J. E. Buckingham, 
London. 

22,201. rENHOLDERS, G. Smith, London. 

22,202. Corsets, E. W. Butler, London. 

22,203. CoaTinc MeTat ARTICLEs, 8. 0. Cowper-Coles 
and Sir B. W. Walker, Bart., London. 

22,204. Cotourtnc Matrers, H. H. Lake.—(K. Ochler, 
Germany. 

. Iuprovep CanpLeE Howper, J. B. Goodwin, 


don. 

22,206. Movtpinc SHoz Counrers, M. Chase and 
M. H. Foster, London. 

22,207. Steam Pomes, F. and S. Pearn, and T. Addy- 
man, Manchester. 

22,208. Faucet Bunes, D. Beebe, London. 

22.209. Apsustinc Packinc Rixos, R. J. Field, 
London. 

22,210. Composition, F. J. Cox, F. L. Merritt, and M. 
G. E. Cuddon, London. 

22.211. Wire Roiime Apparatus, P. Schrader, 
London. 

22,212. PLovcus, W. H. and R. H. Sleep, London. 

22,213. VaLves for Steam Enotines, &c., F. J. Weiss, 
London. 

22,214. Oxrass Buies, G. W. Pridmore and T. J. 
Sturgeon, London. 
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22,215. Screw Wrencues, W. Dicks, London. 
22,216. Mrxinc Marteriats for Fuser, R. Middleton, 


5. 
22,217. THe Fiyinc Novetty, C. Y. Hopkins, Broms- 


grove. 

22,218. SLot-coverep Escutcueon for Key-Houes, W. 
Cole, Iifracombe. 

22,219. Automatic Moutp Trap, R. Reed, Lincoln. 

22,220. Mecuanicat Toy, A. J. Benn and W. B. 
Simpson, Grimsby. 

22,221. Compounpinc a Parr of Enoryes, J. Morrison, 
Stockton-on-Tees. 

22,222. Cycie Parts, A. Smallwood, Birmingham. 

22,223. QuiLts, R. H. Coupe, Bradford. 

22,224. Looms for Weavinc Loopep Pixe Fasrics, G. 
H. Sargent and R. H. Coupe, Bradford. 

22,225. Separation of CoLourine Matter, E. 8. Wilson, 
E. Stewart, and R. Hunt, Liverpool. 

22,226. Heatisc by Waste Stream, J. Gordon and C. 
R. G. Smythe, Rutherglen, N B. 

22 227. Manuracture of Cement Mortar, M. Williams, 
oe. 

22,228. Stipe Vatve and Stream Port ARRANGEMENTS, 
W. Walker and C. Wightman, Smethwick, near Bir- 
mingham. 

— Generator Furnaces, J. J. and T. Meldrum, 

ve 

22,230. Knrrtine Macuines, J. Anderson and H. Craig, 
Glasgow. 

22,231. DisseminaTine O1ts into Gas, &c., H. Defty, 
Londo: 


n. 

22 — Puzzies, &c., W. Sprenger and F. Sprenger, 
‘ow. 

22,233. Fasrentnc Cuarrs, B Kauffmanand J. Lawson, 


8. 
22,234. ManDoLin ZiTHER BanJo, A. O. Windsor, Bir- 
mingham. 
ne, J. B. Holroyde and A. M. Ross, 


ax. 
— VenTILaTiING RatLway CarriaGes, J. H. Brier- 
ley, ax. 
22,237. Topacco Prrss, F. Creassey, Nottingham. 
22,238. Lamps, J. T. M. Hircock and J. T. B. Bennett, 
Birmingham. 
22,239. WaTER-TIGHT Doors for BULKHEADS, C. T. Gann, 
London. 
22,240. Frame Saw, W. L. Wise.—(7he Butler Manu- 
Jacturing Company, United States.) 





22,241, TeLescopic TRAVELLING Trunks, 8, C. Vittery, 
Brixham. 

22,242. Stipe Vatve, H. Coombs, W. Burley, and W. 
N. Self, London. 

27,243. Cycies, T.S James, London. 

oe Lirts, J. Stannah and G. Pinker, 


on. 

22,245. Pen Nis, A. Bickle, Plymouth. 

22,246 Game, G. H. Ellis, London. 

22,247. Cycies, W. Smith, Hanley. 

22,248. Hotpinc and Currine Paper, J. 8. Hays 
London. 

22,249. Toot, J. D. Barnett, London. 

22 250. Sewer Cieaninc Brusn, &c., 8. Johnston, 
London. 

22,251. Borrce Packinc Apparatus, J. W. and A. 

WwW, 


Torrance, G ° 
7. Cases for Music, &c., T. G. Reeve, Newport, 
on. 
22,253. Rattway Sienats, C. H. Bradrick and B. A 
Karr, Ww, 


CG ; 
_— Woot, &c., SHEARING Mecuanism, J. J. Tower, 
Ww. 

22,255. SienaL TeLecrapuy, H. D. Fitzpatrick.—( The 
Boughton Telephotos Company, United States.) 

22,256. Pap.ocks, E. J. Tonks, Willenhall. 

22,257. Screw Manvuracture, M. A. Frearson and J. 
8. Orton, Birmingham. 

22,258 Sanp Movutpinc Macuines, A, Murray and W. 
Fairweather, Glasgow. 

22,259. Fixinc Sart Currs, &c., to Coats, W. Briant, 
Southsea. 

22,260. Piston Pianinc Macnines, E. D. Johnston, 
London. 

22,261. Preventine Roaps being Suprery, J. Boss, 
London. 


22,262. Hypravtic Hat Presses, A. and H. H. Turner, 
Manchester. 

22,263. Or, Lamps, A. Hughes, London. 

22 264. Sarps’ AzimuTH or Petorous Dias, A. Hughes, 


on. 

22,265. EARTHENWARE Drain Pipe, W. E. Monro, 
London. 

22,266. Hoistinc Apparatus, C. G. Owen and J. P. 
Bi don. 


razil, 
22,267. Screw Prope.iers, W. Child, London. 
22,268. Preventinc LeakaGE from Taps, M. Foran, 
London. 
22,269. Skates, J. W. Chatterton, London. 
22,270. Vatves for Pneumatic Tires, H. Guest, 


on. 

22.271. Construction of Buicycies, 8. Bramall, 
London. 

22,272. IMPROVED Pencit Suarrener, P. M. Gallagher, 


ndon. 

22,273. REveRsIBLE Winpow Sasues, F. W. Rumball, 

ndon. 

22,274. Primary Exrecrric Batrerigs, A. V. Newton. 
—(A. Nobel, France.) 

22,275. Cammney Fives, E. H. Morgan, London. 
2,276. Compositions for Lixixc Stoves, F. Fitzroy, 
ndon 

22,277. Maries Excetsion Baum, M. A. H. Betts, 
Chadwell Heath. 

22,278. Woopen Biocks for Roapways, F. Pilcher, 


on. 

22,279. Distnrectinc Arparatus, E. Hermite, C. F. 

per, and E. J. Paterson, London. 

22,280. Manuracrure of Bricks, &c , C. Schlickeysen, 
London. 

22,281 Cicar Cass, C. C. Freer, London. 

22,282. TeE-squaREs for Drawino, J. H. Morewoo4, 

on. 

22,283. SecuRING Trres to WHEELS, J. E. Bucking- 
bam, London. 

22,284. Securine Leap Pires to Traps, W. J. Freeman, 
London. 

22,285. Toy AERIAL TorPEDO, M. Pautard, London. 

22,286. IMPROVED PERPLEXING Puzz_e, E. J. Pope, 
London. 

22,287. TREATMENT of Pepper, M. Kirchberger.—(Ban 
Heng Pin, Penang.) 

22,288. HERMETICALLY CLosinc Botties, G. V. de 
Luca and 8. Hill, London. 

22,289. Strraicnt Bar Kyittinc Frame, The Notting- 
ham Manufacturing Company, J. Groves, and J. 
Whatnall, London. 

22 290. ApvUstiINc Heicuts, E. Clémencet and F. Sérié, 
London. 

22,291. Support for Viotins on the Neck, J. Pletzer, 


mdon. 
22,292. Means for Packinc GLanps, &c., N. Pirrie, 


mdon. 
22,298. Remepyinc Derrcts in Toses, N. Pirrie, 
mdon., 


22,204. ManuractuRE of Wuitre Leap, E. Waller, 
naon. 
22 295. Nose-Bacs for Horsesand Catt ie, A. W. Tooley, 


ndon. 

22,296. Cartripcgs, A. J. Boult.—(A. FE. Veon and A. 
F. Ferris, United States.) 

22,297. Preumatic Tires, A. Boult.—(P. Mercier, 
France.) 

22,298. CycLtz Frames, W. P. Thompson.—(0. Sch’ick, 
Germany.) 

= Buiixp Supports for Wixpows, P. Philpot, 


on. 

22,300. Pseumatic Tires, A. J. Boult.—(H. N. E. 
L’ Allemand, Belgivm ) 

22,301. TRANSFERRING Coat and the like, W. Shapton 
London. 

22,302. IMpRovep Pyetmatic Tires, F. F. Huestis, 
London. 

22,303. Corn-RELEASED Locks for Doors, J. A. Jacobs, 
London. 

22,304. TroLieys for Evectric Raitways, J. T. Fuller, 


ion. 
22,305. Improvep VENETIAN Buinps, F. C. Broadbridge, 
London. 
22,306. IMPROVEMENTs in CrcLomeTers, J. 8. Hilliard, 
ondon. 
22.307. Tuotocrapuic Apparatus, G. Clément, G. 
Gilmer, and L. Korsten, London. 
22 * ao ATmosPHERIC Heaters, &c., E. A. Edwards, 


on. 
— REFRIGERATIVE SHow-cask, R. K. Balcarras, 


on. 

22,310. Bicycies, 8S A. Grant, London. 
22,311. Storace Batrerigs, E. P. Usher, London. 
22,312. Storace Batrerigs, E. P. Usher, London. 
22,313. Gas Stoves, L. Lallement, London. 
22,814. Cocks for Rackinc-orr Wines, F. A. Roche, 

London. 
22,315. Locks, F. J. J. Gibbors, London. 


22,316. Inrtatinc Tires, H. H. Leigh.—{C. Picot, | 


France.) 
22,317. Coat Suspenper, A. W. Pyke, London. 
22 pot Apsvstinc Curr MemoranpoM, W. G. Reynolds, 
mdon. 
_—, TELEGRAPH TyPE-writInc Apparatus, J. Gell, 


on. 
22,320. Tosacco Pipes, A. T. Graham, Stafford. 


22nd November, 1893, 


22,821. Macazine Pexciis, W. P. Thompson.—(7he 
American Lead Pencil Company, United States. 

22,822. Disintecrators, T. W. Davenport and W. J. 
Davy, London. 

22,823. Cuarcinc Furnaces, H. A. Allport and G. 
Little, London. 

22,324. AppLiances for MeLTinc Raw Svaar, A. R. 
Grieve, London. 

22,325. Steam Encrnes, H. D. Hurlbut, London. 

22,326 Dritiinc Toots for BorLer-pLates, W. Lilley, 
Manchester. 

22,327. Concentratinc Sutpuuric Acip, J. Bradbury, 


on. 
— Fotpixnc Leos of Tasies, R. Preen, Man- 
chester. 
22,829. ScREw-HEAD and Screw-pRiver, J. Hyde, 
ion, 
22,830. Meat Presses for Makino Cakes for CaTTLE, 
G. P. Wallis, Leeds. 








22,831. Cicarettes, J. W. Boynton, London. 

22,882. Screws and Screw-pRivers, M. A. Frearson 
and J. 8. Orton, Birmingham. 

22,8838. Tuse Dritiixc CLamp, &c., W. H. J. Grout, 
London. 

22,334. Typewriter, A. H. Townley, London. 

22,885. ExtTinovuisHiNo Fires, J. Worthington and R. 
Parkinson, Blackpool. 

22,336. Cricket Bats, G. W. Beldam, Liverpool. 

22,387. Sians and ADVERTISEMENTS, T. E. Dean, Man- 
chester. 

22,388. PRESERVATIVE Paints and Coatines, H Smith, 


an r. 

22,839. Paste, W. H. Bird.—(W. H. Watkins, United 
States.) 

22,340. SeL¥-cLosine Seats, T. Harrison, Stamford. 

22,341. Tires, A. Nicholson, Dublin. 

~ =~ Pacxine Borties, J. W. and A. W. Torrance, 


Ww. 

22,343. Toy Torrepo Boat, F. Freeman, Sheffield. 

22,344. ORNAMENTING Sinks, J. W. Ward, Halifax. 

22,345. Proputsion and Sreerrxo of SteamsuHirs, T. 

1e, Glasgow. 

22,346. Cock or Tap, W. R. Deacon, Bristol. 

22,347. Friction CLutcues, W. Ambler and B. Moun- 
tain, Leeds. 

22,348. Currina the Pitre of Wert Price Fasrics, G. 
Rover, Manchester. 

22,849. Scate Beams, A. Whitehouse and H. Burden, 
Birmingham 

22,350. Currinc Desicys on Fasnics, J. Lowden, 


lord. 
ow Toy, A. Gretton, E. Burgoyne, and G. Hewitt, 


rby. 

22,352. HanpLe Bars of Cycies, E, Mason, Man- 
chester. 

22,353. Tires, A. Hamilton, Glasgow. 

22,354. Teacninc the MuLTiPLicaTION TABLE, W. 
Brierley, Halifax. 

22,355. Picrure Game, W. Brierley.—(Z. Trollisch, 
Germany.) 

22,356. Boot Heeis, H Tittel, Manchester. 

22,357. Mepica Cars, J. Cairns, Glasgow. 

22.358. Topacco Poucnes, R. Kahn, London. 

22,359. EvecrricaL DetacnabLe Jornt, F. King and 
W. P. Mendham, Bristol. 

22,360. SampLE SHow-caseE, W. F. and E. A. Holds- 
worth, Leyton. 

22,361. Dryinc the Interiors of Botries. W. and F. 
Walker, J. T. Freestone, and J. Radley, Liverpool. 

22,362. Warer Cana Mosaic, J. H. Bale, London. 

gene Transmitrer, F, T. Tronton, 

ublin. 

22.364, ELevatine and Conveyino Grain, F. E. Duck- 
ham, London. 

22,365. Waee. for Rotter Skates, F. C. Dew, Rams- 
gate, 

22,366. Puonocrapus, W. H. Dunkley, Birmingham. 

22,367. Recoverinc Go ip from Sea Water, H. C. 
Bull, London. 

22,368. Ancnors, G F. Simms, Birmingham. 

22,369. Connectine Cuains, J. Gudgin, London. 

22,370. Disinrector, E. M. Woodthorpe, A. H. Bald- 
win, and C. Graves, London. 

22,371. Exrractinc Corks from Borrtes, E. H. W. 
Shrimpton, London. 

22,372. Fasteners for Corps, J. Coles, T. Buckingham, 
and F. A. Eardley, London. 

22,378. Sarety Vatves, J. Baldwin, London. 

2 4. Mariners’ Compasses, E. E. Wigzell, London. 

22,375. MANUFACTURE of HoLLow Ware, C. Schnell, 
London. 

22,376. Feep Recviator for Borters, A. E. Harms, 
London. 

Rartway Veuicte Courtine, D. Sprecher, 
London. 

22,378. Maxine Canpies, E. de Pass.—(L. J. Baptiste, 


rance 
22,379. Primary Batreries, 8. Miller and C. J. Grist, 






mdon. 
22,380. Precipitation of Gotp, &c, E. Andreoli, 
London. 
22,381. Steam Boiters and Curmyeys, A. R. Bennett, 
London. 
22,382. Recorpinc Apparatus, L. De M. G. Ferreira 
and W. Winfield, London. 
22,383. Fruit Biscurr Macuine, J. H. Mitchell, 
ndon. 
22,384. Nitro-compounps, R. C. Schtipphaus London. 
22,385. Utinisation of Tipat Action, W. C. Richards, 
London. 
—— Fittincs for Venicies, R. M. Moore, 
mdon. 


on. 
22,888. Maxine LitHoorapuic Stones, 8. G. Dallas, 


ion. 

22,389. BLowine Apparatus, A. J. Boult.—(J. de S. de 
St. Julien, France.) 

22,390. TypesetTine Too., W. P. Thompson.—(F. Fucet- 
terer, Germany. 

22,391. Curtain Fixtures, C. E. Goodrich and 8. E. 
Wertheimer, London. 

— Kyittino Macuixes, W. J. Ford, 


on. 

22,393. TRAVELLING and other Rvos, E. de Soberon, 
Live 

22,394. aiescene TextiLe Fasrics, J. F. Trouble, 


ndon. 
22,895. Evectric Systems, Pr. E. and R. B. Pownall. 
._ Gas Licntixc, R_ Langhans 
22,897. a of Gop and Siiver, B. Micrisch, 
By ———— for Casements, W. C. Marshall 
mdon. 


22.399. STENTERING Macuines, W. Mather and D. P 
Smith, London. 

22,400 Covourine Matters, H. E Newton.—( Th: Far- 
benfabriken vormals Fridrich Boyer and Company 
Germany ) 

22 401. Savixc Boxes, D. Rosenthal, Perlin. 

22,402. Apparatus for Preservixe Meat, M. Cathrein, 
London. 

22,403. AxLe-Boxes, W. H. Nisbet, London. 

22,404. Wueexs, L. Rakus, London. 

a Manvracture of Unperciotnine, A. Walter, 


on. 
22,406. Fitrertne Water for Borers, A. A. Rickaby, 
London. 
22,407. TyPEwRITING Macuine ALaARMs, F, W. Stanley, 
London. 
22,408. Improvep Canpiestick Sockets, A. Gray, 
London. 
22,409. Preservixc Tuserovs Piants, J. and H. 
Rieck, London. 
22,410. Gioves, F. Heafield, London. 
22,411. LicutTixc of Street Lamps, G. Heckert, 
don. 
22.412. Ramway Sicnatiinc, W. A. Liewellin, 
London. 
22,413. ManuFAcTURING Empossep TaBLes, R. Peck, 
London. 
22,414. Spixnrnc MacuineEs, A. Pouplier and H. A. 
Odenbach, London. 
22,415. Macuines for Makino PasteBoarp D. Westad, 
London. 
22,416. Wire Roiuinc Apparatus, P. Schrader, 
mdon. 
22,417. Heatinc Sroves or Borers, C. Toope, 


mdon. 
22,418. Disinrectinc WatTer-ciosets, D. Buchen, 


28rd November, 1893. 


22,419. Nut Locxino Wasuer, F. R. Bodley, London. 
22,420. Paper Cuirs or BookMARKERS, R. i. Bishop, 


London. 
— Removine Mup from Ciorues, T. E, Franklyn, 


on. 
22,422, Beam Compasses, P, J, Wilson and W. E. 
Wright, Sheffield. 





—————...., 
LT 


| 22,428. GrinpING Macuinery, J. Fleming and W, g 


Armstrong, ca. 
22,424. Improvep VeLocipepes, J. H. Hughe 
mingham, , hes, Bir. 
22,425. Heatina Liquips under Pressure, L. R L. 
Squire, London, at 








SELECTED AMERICAN PATENTs, 


From the United States’ Patent Office Official Gazette, 


504,163, Piston Vatve, H. D. Dunbar, North 

land, Vt.—Filed May 6th, 1898. + ae 

Claim.—(1) A piston valve for steam engines havin, 

a recessed and perforated ring for closing the atnan 
port of the cylinder, and a opt relief rin applied to 
said recessed ring of the valve, and serving to close 
the perforations of the same, said relief ring aving an 
external groove Repay | partway throughout the 
same, substantially as specified. (2) The combination 
of a piston valve, witha valve stem having an enlarged 















al 


eee 

or or oy 
om My 
be et, 


Pic tl IK AD 
Wa WA Gz 
owe = 








head, and a detachable cap secured to the valve and 
serving to confine the head of the valve stem lightly 
thereto, but permitting lateral play of the valve stem 
on the valve, tially as specified. (3) The com- 
bination of a piston valve, with a valve sod having an 
enlarged head, and a cap seated upon a bearing on the 
valve and lightly confining the head of the valve rod, 
and securing bolts for said caps passing through 
elongated a in the said head of the valve rod, 
substantially as specified. 


504,205. Enoine Governor, G. FE. Dow, San Fran- 
isco, Cal.—Fileud Auvguat Lat, 1892. 

Claim.—{1) A governor consisting of a cylinder con- 
taining liquid, a pump chamber movable therein and 
connected with the supply valve of the engine, alter- 
poy A reciprocating plungers in the pump chamber, 
and deriving motion from a moving part of the engine 
to be governed, said plungers having upwardly open- 
ing valves in them, and upwardly opening outer 
valves from the plunger chambers through which the 
liquid is forced by the action of the plungers, in com- 
bination with passages leading from the outer valve 
chambers, and an adjustable or controllable transverse 
pssage through which the liquid escapes into the 
chamber below the pump chamber, substantially as 
herein described. (2) A governor consisting of a 
cylinder containing liquid, a pump chamber movable 
therein and connected with the supply valve of the 
engine, alternately reciprocating plungers operated 
by a moving part of the engine and having inlet and 
outlet valves, adjustable circulating passages, and 
the spring O acting upon the pump chamber to force 
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it downwardly, substantially c* lcre’n described. (3 
A governor consisti: g of a cylinder containing liquid 
a pump chamber movable therein and connected with 
the engine valve to Le governed, alternately recipro- 
cating plungers operated by a moving part of the 
engine and moving in separate chambers in the pump 
chamber with inlet «nd outlet valves and circulating 

ssages, and a transverse passage 8 with the stem T 
by which its size is regulated, in combination with a 
supplemental cylinder carried upon the upper end of 
the pump chamber, and having a passage by which 
liquid is admitted into said cylinder, a plunger 
moving therein and having the upper end of the 
adjusting stem T connected therewith, and the spring 
controlling said plunger, substantially as herein de- 
scribed. 


504,208. Putiey, W. R. For, Grand Rapids, Mich.— 
Filed December 12th, 1892. 

Cla‘m.—(1) A wheel or pulley composed of two discs 
of sheet metal having outwardly projecting portions 
around central holes, said discs being concaved about 
the holes, annular contacting portions near the 
periphery, and a central sleeve turned at its outer 


504,208 
Py F amt 
Yr Muck 


ends over the edges of the projecting portions, sub- 
stantially as described. (2) A wheel or pulley com- 
posed of two discs of sheet metal having outwardly 

jecting portions around central holes, said discs 
ane concaved about the holes, annular contacting 
portions near the periphery, and a split quill of sheet 
metal having its outer ends turned over the e of 
the projecting portions of the discs, substantially as 
described. 
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1g "TE LU 7 | pages. Messrs. Hornsby make the “ headers”—or | is just caught by a projection on the cup which is to 
THE SMITHI —_. CLUS HOW. f hearts,” as Dr. Ernest 7, used to call them—in the | receive the occasional supply of oil. 

Tux ninety-sixth annual show of the Smithfield Club | stamping press; stamping up large sheets of steel which, Almost all the exhibitors whose | goods we are accus: 
opened on Monday in the Agricultural Hall, Islington. put together, form chambers into which thirty or more | tomed to see amongst what we might call general agri- 
Those who are best informed state that the quantity of tubes open. There can be little doubt that the water- | cultural machinery fill at least as much space as is 
beef, mutton, and pork exhibited is the largest and best | tube boiler is at last coming to the front, but we | usual, and what is more important, they all seem to be 
on record, and in truth it is difficult for the non-agricul- | are very far from believing that the best water tube for | busy, very few complaining of want of orders, although 
tural visitor to realise that “ the ruin of the British farmer land purposes has yet been invented. It may not be | many of the makers of the older classes of machinery 
is complete.” Indeed, we heard it stated by those who out of place, however, to warn those who would produce | complain of the low prices which seem to be general. 
ought to know, that the dry summer of 1893 was after all | something better than anything yet made, that itisessen-| T he modern motor, or that which has within very 
very far from being an unmitigated evil. The land has tial that they should make themselves well acquainted | recent times become a commercial and thoroughly prac- 
been cleaned with unusual thoroughness; ‘the sun has with what has already been done; and that they should | tical motor, namely, the oil engine, is represented by 
got well into it.” The wretched crops have taken very | take special care to ascertain what are the faults and | several makers, although one which we have been most 
| accustomed to see is not this year present. Messrs. 
| Richard Hornsby and Sons are exhibiting a portable oil 

engine of about 12 brake horse-power for thrashing pur- 
| poses. The engine is of the now well-known Hornsby- 

Akroyd type, with some improvements in details. Like 

all manufacturers of new agricultural machinery, Messrs. 

Hornsby have had for their own information one or mors 

of these engines at work at different places within a few 

miles of their manufactory doing various kinds of work 
such as engines are called upon to perform in thrashing, 
sawing, kc. This is altogether apart from the engines 
which are the property of farmers to whom they have 
been supplied, and we gather that farmers are rapidly 
becoming accustomed to the new motors, and are, where 
these have been lent on hire, expressing the desire that 
the oil engine shall in future be sent instead of a steam 
engine. The reason for this is, that the oil engine requires 
no water carting, with the exception of the few gallons 
at first required to fill up the cold-water tank; and 
secondly, that the fuel required is only from one-fourth 
to one-tenth of the weight of that required by the steam 
engine. There can be little doubt that the oil engine will 
ere long appear as the agricultural locomotive. 

Messrs. Clayton and Shuttleworth exhibit one of the 

“ Trusty ” oil engines of which they are manufacturers, 

and in which they have made some improvements in 

detail since we last referred to it. As we have before 
mentioned, they employ a lamp which they have specially 
designed for the purpose of heating the ignition tube, and 
the lamp which they use for heating the vaporiser for 
| starting is interchangeable with it. The ignition tube 
lamp consumes a very small quantity of oil, and the vapo- 
riser lamp is kept in place always, in order that it may be 
lighted when the engine is stopped for meal hours, so 
that the engine may be started at a definite time just as 

a steam engine is. They have also adopted a modified 

form of needle lubricator for the piston and small end of 

connecting-rod, instead of the mechanical lubricator 
generally used. 
Messrs. Weyman and Hitchcock are exhibitors of their 

Trusty oil engines, which are now so well known as to 

ve need but little mention; but they show a new form of the 

THE “TRUSTY” PORTABLE OIL; ENGINE, 3} BRAKE HORSE-POWER portable oil engine with a singlecylinder. Last year, it will 

be remembered, they exibited a double-cylinder portable 

little out of it, and there is a very confident and fairly dif- ' shortcomings of the boilers they would supersede. The | oil engine, with the crank shaft at about the height of an 
fused expectation that next year will be ‘a record year.” whole question turns on pounds, shillings, and pence. ordinary portable engine of its power, namely, 8-horse 
The farmer is not as a rule over sanguine, and we think Unless the water-tube boiler is better than the Lancashire | power nominal. The engine now exhibited and illustrated 
that he has a very fair basis for his hope at present. The | in a pecuniary sense all round—first cost, repairs, clean- above is of 35 brake horse-power, runs at 240 revolutions 
crowd of sleek, magnificent oxen manifest no signs of | ing, durability, and fuel—it will not succeed in com- per minute, and has a fly-wheel of 4ft. in diameter. It is 
poverty, and we venture to hope that, after all, things are | manding a market, and if it does not it is useless. arranged on a bed plate and frame, with “water tank 
- _ so bad as it oy at one time they must ~ 

e. ere are even in the farmers’ career of woe 
certain compensations. 

It has come to be understood that engineers 
never, save by chance, send novelties to iaington 
for exhibition, and the present show is in no way 
an exception to the rule. In steam engines there 
is little or nothing new; for the horizontal engine 
with Proel admission valves and Corliss exhaust 
valves is of a type made by the exhibitors, Messrs. 
Marshall and Co., of Gainsborough, for some years, 
although curiously enough not one has ever before 
appeared at an agricultural show. The engine is 
very foreign in appearance, Russian iron lagging 
being used instead of the abominable wood, which 
for some inscrutable reason some purchasers of en- 
gines insist on having. We have yet to meet with 
the engine maker who, having once learned how to 
use Russian iron, or its efficient substitute, English 
blued sheet steel, will lightly go back to mahogany 
and brass, Of course we need not insist on the fact 
that the machinery shown is all excellent, but 
when we have said that there is nothing more to 
be said with any benefit to our readers or the 
exhibitors. 

Messrs. J. and H. McLaren, Leeds, show one of 
their spring mounted traction engines, in which all 
the paraphernalia usually considered necessary for 
keeping the gearing in rs and parallel is dis- 




















pensed with, and instead the gearing, which is all f ori t= 
steel, is made with sutfticient size of tooth and pitch THE CAMPB ae oS 

to perinit a sufficient traverse of the teeth into and 

out of pitch. Engines made this way have run Coy LTD 

over ninety thousand miles with satisfactory results 


in every way. Messrs. McLaren have made several HALIFAX 
improvements in important details of the gear and “e 

other parts of their engine, and our attention was 2 
drawn to the fact that the manhole joint and cover 
in their smoke-box has for some time been made 
as illustrated recently—page 410 ante—and cre- 





dited there to a United States naval officer. The Si HH} 
credit is evidently due to Messrs. McLaren. } \ 

Messrs. Hornsby and Co. have taken up the | % Se 3 
manufacture of Mills’ sectional boiler, and show eT Pe 
drawings of it. It will be remembered that it is THE CAMPBELL OIL ENGINE 


one of the defects of the water-tube boiler of the 

large inclined ipe type, that no adequate provision Messrs. E. R. and F. Turner, Ipswich, exhibit amongst | beneath and oil tank between the frames. As will be 
is made for taking up radiant heat, and that much | other things a very nicely made horizontal engine of | seen from the engraving, it makes an exceedingly handy 
brickwork has to be raised to a high temperature when | 8-horse power nominal, fitted with Messrs. Turner’s | little portable engine, and makes a very useful addition to 
steam is being got up. In the Mills boiler the fire | ‘mumeael form of automatic cut-off governor. Amongst | the various forms of the Trusty engine made and origi- 
is made inside a flue, as in an ordinary Cornish or | the details which may be noticed are what are known as | nated by this firm. 

Lancashire boiler, the flue being surrounded with | the Yankee lick lubricators, which are used for both the | A new oil engine appears in the field, namely, the 
water; with this is combined the water-tube arrange- | big end and little end of the connecting-rod, the principle | Campbell engine, shown in the arcade entrance. This 
ment. The boiler has already been illustrated in our | of the lubricators being the well-known dvcpulek, which | engine is illustrated by the accompanying engravings. 
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It is of the exterior vaporiser type, the oil being admitted 
into an exterior vertical chamber, heated for starting 
purposes by a simple form of Bunsen flame lamp. On 
the top of this chamber, which is on the left-hand side of 
the rear of the cylinder, is an air inlet valve, which opens 
against the light resistance of a spiral spring. Also near 
the top of this chamber is the oil inlet cock, by which oil 
passes through two very small holes immediately below 
the seat of the air valve. The ignition tube, heated by 
the lamp previously mentioned, passes some distance 
into the vaporiser chamber from the bottom. After an 
exhaust stroke in the working cylinder the outward move- 
ment of the piston draws air through the air valve 
mentioned, and with it a certain quantity of oil vapour. 
The return of the piston compresses this charge in the 
end of the cylinder and in the vaporiser chamber. The 
charge is then ignited by the ignition tube at the bottom 
of the vaporiser, the charge being necessarily richer in 
this chamber than in the cylinder. The speed of the 
engine is governed by cutting out charges completely, 
this being done by causing the governor to hold the 
exhaust valve open when no charge is required. Air and 
exhaust products are thus drawn into the cylinder 
through the exhaust pipe and valve instead of through 
the pure air valve. After the engine has been running 
some time the lamp for heating the ignition tube need 
not, we are informed, be used, as the temperature due to 
the combustion of the compressed charge is sufficient to 
maintain the vaporiser and the ignition tube at a sufficient 
temperature to effect ignition. At another time we may 
have more to say of this engine, but need only now 
remark that it is very simple in design. 

The Britannia Company, Colchester, exhibit one of the 
Roots oil engines for the manufacture of the fixed forms 
of which they have acquired the right from Mr. Roots. 
We illustrated one of the Roots horizontal oil engines in 
our impression of the 24th March last, and need not 
further refer to the engine as now made by the Britannia 
Company. 

All the manufacturers of thrashing machines have ex- 
hibits, but there is little to be said concerning them. In 
general the thrasher remains in design, construction, and 
weight, what it long has been, and riddles and connected 
parts, weighing from ten to twenty times the weight of 
the materials they have to carry, are, as heretofore, 
common. All the makers are, however, seemingly 
satisfied with the plentifulness of the orders they receive; 
most of the machines are remarkably well made, and 
there is probably not one in the show in which there is 
not as much good workmanship and more value than 
there was in six machines forty years ago. Messrs. 
Ransomes, Sims, and Jefferies, are now fitting their 
machines throughout with spherical bedded bearings, so 
that they automatically put themselves into line with the 
spindles they carry. Messrs. Nalder and Nalder show 
some modification in the method of carrying the delivery 
end of the shakers and the jog board of their machine, 
and they are using a rather heavy fly-wheel on their 
shaker crank; and Messrs. Ruston, Proctor, and Co., 
seem to find that their excentrics, instead of cranks, are 
generally preferred for working the shakers, riddles. 

Almost the only feature of interest about the Show was 
the meeting held in Sadlers Wells Theatre, a report of 
which will be found in another page. Years ago, when 
the Turnpike Law was in an extremely unsettled state, 
and traction engines used the highways without paying 
tolls, there were continual conflicts between the highway 
authorities and those who used them. Finally an Act 
was passed under which traction engine owners were 
compelled to take out licences for each engine, paying 
about £10 for the privilege. The Act was supported 
by several firms, and we believe the late Mr. ‘Thomas 
Aveling warmly supported the licensing principle. At 
the time it seemed, indeed, to be a very satisfactory 
solution of a very pressing difficulty. But the use 
and range of traction engines is extending, and the 
licence system is found to work oppressively under 
circumstances which are not very rare. Thus, for 
example, a heavy weight, such as a boiler or girder, has 
to be moved to a distance. The traction engine hauling 
the load has to leave its home county and enter another, 
and straightway the owner has to pay £10. We have 
heard of one case in which the licences for a moderate 
hauling contract cost £30. Nor is this all. Every local 
authority makes its own bye-laws, and fixes different 
hours during which, or between which alone, the traction 
engine will be allowed to work. All this is extremely 
vexatious. What is needed is not a repeal of the licensing 
system, but a consolidation. There ought to be one 
licence for the whole of England, let us say, another for 
Wales, another for Scotland, and the regulations con- 
cerning the working conditions of speed and hours should 
be brought into harmony or made identical. 

It is worth while considering, again, why the use of 
steam, electrical, or oil pleasure carriages on common 
roads should be prohibited. The development of the oil 
engine has altered the whole aspect of affairs concerning 
these vehicles. There are no longer any difficulties to be 
feared regarding smoke, steam, or the dropping of hot 
coals. There is no reason to fear that horses would give 
trouble. The pleasure. carriage would be not more 
offensive than a tricycle, and as all such carriages would 
have to be licensed, their owners would always be 
under control. We feel certain that if the present law 
were repealed and replaced by another more in harmony 
with modern ideas, that a very lucrative business might 
be created, and a new field opened out for the exercise of 
the talent of mechanical engineers. 








Ir would seem that the London County Council is now 
entering upon a speculative land-buying business. The Parlia- 
mentary Committee submitted a draft Bill on Tuesday to empower 
the Council to purchase or acquire as opportunity might offer any 
areas or water rights the possession of which it might regard as 
likely to be valuable in the future. They recommended that the 
Council petition for leave to bring in the Bill and the necessary 
formal steps taken. After some conversation, the recommendation 
of the committee was agreed to. 


PRIVATE BILLS AND PROVISIONAL ORDERS. 
SESSION 1893-94, 


Scotland.—The publication of the statutory November 
notices enables us now to give a brief outline of the various 
projects for which legislative sanction is being sought. At 
one time the session promised to be a heavy one by the 
deposit of plans for the Manchester, Newcastle, and Glasgow 
Railway, but evidently the promoters have decided not to 
proceed with their scheme this session. 

The Caledonian Railway Company intend to widen a small 
portion of their Glasgow Central Railway in Argyle-street, 
near their Central Station. The Central Railway isan under- 
ground line, authorised in 1888, and the object of the widen- 
ing is to provide for the construction of additional lines and 
platforms at what will be the principal station on the route 
through Glasgow, being adjacent to the Caledonian Railway 
Company’s terminus in Glasgow known as the Central 
Station. The company take power to deviate an authorised 
railway in Leith, to make new roads, and to acquire addi- 
tional lands for the ago of their system. They also 
take power to acquire the Forfar and Brechin Railway, 
authorised in 1890, and now approaching completion. 

The North British Railway Company have given notice of 
their intention to construct a new line in the counties of 
Linlithgow and Fife, and also a widening of the Kirkcaldy 
and District Railway now in course of construction. They 
are applying for powers to acquire additional lands and for 
extension of time in connection with the works of the 
Waverley Station in Edinburgh, authorised 1891, and the 
widening of the Arbroath and Montrose Railway, authorised 
in the same session. This company are also applying for 
powers to use the Joint Station in Aberdeen. That station 
belongs jointly to the Caledonian and Great North of Scot- 
land Railway Companies, and for some years the North 
British Railway Company have been using it in virtue of 
their having running powers over part of the Caledonian 
Railway at Aberdeen, but it has just been decided that 
running powers on the Caledonian Railway do not carry with 
them user of the Joint Station, hence the application of the 
North British Company. It will be simply a question of 
terms. 

The West Highland Railway Company, incorporated in 
1889, have almost completed their authorised line of over 100 
miles in length, and they are applying this session for powers 
to extend their line from Inverlair to Kingussie, where they 
intend to form a junction with the Highland Railway. The 
new line will run through a picturesque route vid Loch 
Laggan. The company seek running powers over the High- 
land Railway into Kingussie Station, and the right to use 
that station. The second extension is from near Fort William 
to Mallaig on the western coast, an extension which will no 
doubt be resented by the Highland Railway Company, who 
are at present extending their line from Strome Ferry to 
Hyle-Akin. At Mallaig a pier 205 yards long and a break- 
water 494 yards long will be constructed. The company take 
powers to form the Mallaig Extension into a separate under- 
taking, and to enable the Treasury to guarantee dividends and 
grant moneys. This extension is for the development of the 
West Coast fisheries, and unless the Government assist there 
is not much prospect of its ever being constructed. We now 
learn, however, that the West Highland Company’s Inverlair 
and Kingussie Extension is not to be proceeded with any 
further this session. 

The Highland Railway Company are not represented this 
session as promoters, but they will have to defend their 
citadel at Inverness, for the Great North of Scotland Railway 
Company are applying for running powers over the Highland 
Railway from Elgin to Inverness, and from Inverness Station 
to the harbour and to the Caledonian Canal Basin. Being 
mostly single line, there is not much chance of the Great 
North Company being successful in their application. The 
Great North of Scotland Railway Company are also applying 
for powers to deviate a part of their Ellon and Boddam Rail- 
way recently authorised. 

The Dundee Suburban Railway Company, originally incor- 
porated in 1884, are applying for further extension of time to 
complete their works. 

The Glasgow District Subway Company, incorporated in 
1890, are applying for extension of time to complete the works, 
and for powers to raise additional capital. The undertaking 
is a short circular city line six or seven miles long in course 
of construction. Each line is carried in a separate tunnel, 
like the City and South London Electric Railway. The 
works are well advanced and progressing rapidly towards 
completion. 

The Glasgow Corporation were authorised in 1892 to take 
down Glasgow Bridge and rebuild it with four spans. The 
tenders for the new bridge having greatly exceeded the 
engineer's estimate, the Corporation are applying for powers 
to give up the four-span bridge and to rebuild the present 
bridge in seven spans, with deeper foundations and a greater 
width between the parapets. The Corporation are also 
applying for powers to construct a weir or tidal dam on the 
Clyde something like that on the Thames at Richmond. 

The Edinburgh Corporation are applying for powers to 
widen and improve the North Bridge, to the cost of which the 
North British Railway Company are expected to handsomely 
subscribe. 

The only Scotch Tramway Bill this session will be that of 
the Aberdeen District Tramway Company. Powers are being 
asked for doubling, and also for the construction of some new 
lines. 

The Clyde Navigation Trustees are applying for an exten- 
sion of time for the construction of a railway to the Cessnock 
Dock, authorised in 1891, and for powers in connection with 
an agreement as to a weir on the Clyde to be constructed by 
the Corporation. 

With the exception of Peterhead there is no harbour 
scheme this session of any great importance, although there 
are many small schemes which will be of local advantage to 
the fishing industry. Many of these schemes are proceeding 
by Provisional Orders. The harbour schemes of this session 
are :—Peterhead, Fraserburgh, Collieston, Whitelinks, Avoch, 
Loch Efort, Montrose, and Burmouth. 

Electric lighting is represented by a single Bill, that of the 
town of Hamilton, while there are two gas Bills—the Edin- 
burgh and Leith Corporations and the Falkirk Corporation. 

The only water Bill is that of Alloa, the Commissioners 
seeking power to amend the Act of 1891, with reference to 
the top water level of Gartmorn dam, and to correct and 
amend Section 10 of the Act of 1891. 

General.—Since our last notice the number of intended Bills 
has shown so marked an increase, that it is not surprising 
that the record of the bygone sessions should be beaten. 
Commencing with our large main lines, we find the Great 





Northern to the front with a petition to enable it to construct 
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five short new railways, two of which are located wholly in 
the parish of St. Mary, Islington, while the other threo 
extend into the neighbouring parish of the same name in 
Hornsey. They are all described as railways at Finsb 
Park. Besides this metropolitan extension, the company 
seeks for further powers with respect to a large portion of 
its country system. Next, the London and North-Western 
apply for additional powers with reference to deviations 
and alterations of authorised lines, and other works jn 
many of the Midland and Welsh counties, and also to 
abandon the construction of the Griff Branch Extension 
granted by its Act of 1892. The Midland proposes the con. 
struction of the Camden Town and Kentish Town Widenings 
in St. Pancas, two small lines in Yorkshire, the revival of 
powers for the purchase of lands for the construction of 
Mundesley Branch Railway, and additional capital and 
amendment of Acts. A short Bill emanates from the Lond>» 
Brighton, and South Coast, to empower it to run steamer. 
from Newhaven to the French ports and the Channel 
Islands. In the application of the London, Chatham, and 
Dover, it is pro’ to purchase by agreement the Albion 
Wharf at Blackfriars, to extend the time for the completion 
of the widenings authorised in 1879, and to make bye-laws 
and other provisions for regulating the passage of traction 
engines upon and across the company’s railways. The Taff 
Vale Railway, which put in an appearance last session, now 
petitions to abandon one line and be relieved from all the 
usual responsibilities in connection with it, and to make 
another line in Glamorganshire. A tunnel or subway is to 
be made under the river Ely. : 

An abandonment of the undertaking of the Hull and 
North-Western Junction is contemplated by the company, 
together with its winding up, dissolution and repeal of 
existing Acts. The North British is again in the field with a 
couple of new lines, the Mersey Railway in one Bill seeks to 
abandon several railways and portions of railways, and in 
another to alter its rates and charges and amend Acts: 
and the Worcester and Broom, which was withdrawn after a 
second reading in the Commons, applies for permission to 
wind itself up and dissolve. No new works beyond widenings, 
alterations, and deviations, and the construction of a con- 
necting line with the Great Northern, appear to be in 
evidence in the Lancashire and Yorkshire Bill, but the pro- 
posed acquisition of land by compulsion or agreement is of a 
somewhat extensive character. The Caledonian Railway 
follows pretty much on the same lines, but the Manchester, 
Sheffield, and Lincolnshire petitions to construct some new 
short lines in the counties of York and Nottingham, to 
purchase additional lands at St. John’s Wood, London, to 
abandon portions of certain lines, and to extend the time for 
the construction of others. In the Bill promoted by 
the Uxbridge and Rickmansworth Railway, a new com- 
pany is to be incorporated, and a line made from 
the Great Western Railway at Uxbridge, to the London 
and North-Western and Metropolitan Railways at Rick. 
mansworth. The Exeter, Teign Valley, and Changford 
people ask for a revival of powers, an extension of time, an 
additional capital, and the incorporation of a new company 
under the title of the Budleigh Salterton Railway, will be 
accompanied by the construction of a line from the Sidmouth 
Railway to the former town in the county of Devon. It may 
be noticed that an extension of time is sought by the Central 
London Railway, which proposes to alter, amend, repeal, or 
otherwise deal with former provisions relating to the acquisi- 
tion of the subsoil and the use of electric power. Although 
the Channel Bridge and Railway Company's Bill was withe 
drawn last session, after having inion read a first time in the 
Commons, it re-appears under the same heading and with 
practically the same preamble. It may be fairly presumed 
that the nation whose interests are almost identical with our 
own in this gigantic undertaking watches with anxious 
solicitude the progress of the project, if we are to judge from 
the articles which appear in some of the French professional 
papers. The other and rival Bill—for there is certainly not 
room for two schemes—better known as the Channel Tunnel 
Experimental Works, quitted the legislative arena at the 
same time as the Bridge and Railway document, but accom- 
panies it again as a competitor in the coming fray. There 
are several important Bills other than those relating to rail- 
ways entered in the official list, to which we shall briefly 
refer hereafter, as well as to the additional but not over 
numerous Provisional Orders which have been duly 
scheduled, 
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NAVAL ENGINEER APProINTMENTS.—The following appointments 
have been made by the Admiralty :—Staff engineer: James J, 
Walker, to the Cyclops, to date December Ist. Chief engineers: 
William F. Stewart, to the Sandfly, undated ; Charles W, Gregory, 


to the Mohawk, undated. Engineers: James M. Simpson, to the 
Victory, additional; Robert W. Donohue, to the Mohawk, to 
date December Ist; John E. Mortimer, to the Penelope; John 
S. Gibson-Sugar, to the Vernon, additional; George E. Wheatley, 


to the Cockatrice; and Ralph H. C. Ball, to the Mersey, to date 
November 24th; William R, Parker, to the Gleaner, to date 
December 5th ; William F. Hocken, to the Vivid for the Hussar, 
to date December 6th; Phillip Marrack, to the Euphrates; 
William H. 8. Moysey, to the Himalaya ; Charles A. Harding and 
William J. Hender, to the President, additional ; Ernest J. Taylor, 
to the Pembroke, additional ; and Robert B. Ayres, to the Vivid, 
all to date November 30th. Assistant engineers: John Dawson, 
to the Blake, additional, to date December lst; Richard Ryan, to 
the Gleaner, to date December 5th. Probationary assistant 
engineer: Cyril E, J. Hammond, to the Phoebe, additional, tu 
date November 25th. 


TRIAL OF A REFRIGERATOR,—On Monday, November 20th, a 
number of engineers and others assembled at Dartford to sce 
under test, at the works of Messrs, J. and EK. Hall, a meat freezing 
machine, which it is deemed is more efficient in meat freezing than 
any single machine that has been constructed hitherto, It is « 
Hall's patent carbonic anhydride refrigerator, and consists of 
triple-expansion steam engine working on to a two-throw crank 
shaft, and driving by the tail rods two carbonic anhydride com- 
pressors. A special feature in the machine is that it is duplex, ¢.¢., 
there are two quite independent compressors, each with its own 
condenser and evaporator, thus forming two independent machines, 
either of which can be at work while the other is standing. The 
advantage of this arrangement for the frozen meat industry, for 
which this machine is intended, is obvious, The machine is about 
to be shipped to the Canterbury Frozen Meat and Dairy Produce 
Companies, of New Zealand, where it is to take the place of cold 
dry air machines in the freezing of 1500 sheep a day, and storing 
simultaneously 30,000 sheep. The application of the machine to 
the freezing of the sheep is effected by means of J. and E, Hall's 

tent brine walls, which form narrow lines with the sides at zero 

‘ah. along which the sheep hang to freeze, and the process is said 
to be a very rapid and thorough one. The visitors were also shown 
the electric welding of pipes for making the coils used in the 
refrigerating machine, all of which are made on the premises. The 
works have been recently considerably enlarged to meet the rapidly 


increasing demands for machinery on the carbonic anhydride system. 
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THE CHICAGO EXHIBITION—AGRICULTURAL IMPLEMENTS 


(For description see page 524) 
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AGRICULTURAL MACHINERY AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
(Concluded from page 495.) 

Cuttivators are exhibited by many firms. The disc 
cultivator, Fig. 17, by the Bradley Manufacturing Com- 
pany, does not differ much from the disc harrow, except 
that the inner discs are replaced by non-rotating 
straight-edged discs, adjustable up and down, which, 
while killing the weeds and loosening the soil close 
up to the plant, protect it from dirt thrown by the 
revolving discs. The spring tooth cultivators are in 
much more commonuse. Fig. 18 shows one made by the 
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hole as it comes above the spout to insure that the seed 
does not stick in the hole. 

A corn planter made by the Moline Plough Company is 
shown in Figs.2land22. In using this machine a gauge 
wire with knots at the intervals at which it is desired to 
plant the corn is first laid across the field in the 
desired direction. It is shown coiled on the reel at 
the back. There are two drills and planters, one on 
each side of the machine, the details of the one on the 
gauge wire side being shown in Fig. 22. The perforated 
plate at the bottom of the hopper revolves continuously 
while the machine is in motion, and allows seed to fall 
into the trough, where it drops on the trip valve B. When 
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same firm. The front ends of the beams can be rotated | a button on the gauge wire comes in contact with the 
in the couplings into which they fit, and the teeth nearest | fork A it throws it into the position shown and trips 
the plant accordingly raised higher than the outer ones, | the valve, allowing the seed to tall. The covering shovels 
or vice versd. Also the distance between the two sets of | seen in Fig. 22 cover up the seed, and the wide concave 
teeth is variable by means of the wooden handles behind, | rim of the wheel presses the earth down. In the front of 
one handle being attached to each side of the machine. | the figure is seen the marker setting out the next line, 
The cultivator by the Syracuse Chilled Plough Company, | above which the gauge wire is to be fixed. 
illustrated in Fig. 19, is used where instant variation in; Of the numerousgrain drills exhibited, that shown by the 
the width or depth of the work being done is required. | Superior Drill Company has been chosen for illustration 
It is ‘also useful between rows of vines or hops. To vary | in Fig. 28. This machine sows nine rows of seed from 
the depth of cut the gauge wheel is altered in position by | common hopper. Above each seed spout is the 
the forward lever. To change the width the rear lever is | usual revolving perforated disc, rotated by the vertical 
shifted, and this spreads out or brings together the | shaft in the centre of the machine. This shaft has 
coulters by means of levers attached to them. |a bevel pinion at its lower extremity, gearing with 
For sowing single rows of seed in furrows the combined | the disc wheel at the middle of the driving axle. The 
lister and drill in Fig. 20 is manufactured by the Bradley | disc wheel is practically thirteen concentric bevel wheels, 
Manufacturing Company. Behind the front wheels is | and the rate of feed of the seed is adjusted by raising or 
the listing plough, a double mould-board plough, which | lowering the bevel pinion to gear into one or other of these. 
cuts out a symmetrical furrow. At the rear of this is | This gearing can hardly be admired from the mechanical 
the small subsoiler, which cuts a small groove at the | point of view, seeing that the bevels cannot fit each other 
hottom of the furrow, into which seed is dropped at | except when the pinion runs on one particular diameter 
proper intervals through the seed spout. The broad! of the disc. The seed spout is of rubber, hanging 
concave rim of the rear wheel covers up the seed. The | loosely in the spring hoe. 
bottom of the hopper is fitted with a plate which is Transplanting machines have not yet reached that per- 
rotated by a chain from the rear wheel. The rate of | fection in which their action shall be entirely automatic. 
rotation is varied by changing the size of the sprocket |The Stoddard Manufacturing Company exhibits the 
wheel on the rear axle. In the plate is a series of holes | machine Fig. 24. It carries a water barrel, from which 
around that circumference which comes immediately | descends a pipe, the cock at whose lower end is opened 
above the seed spout. A knocker passes through each ' at equal intervals of space travelled over. At the back of 
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the machine are two seats for boys, who insert the plants 
behind the coulter and in front of the covering shovels 
at every discharge of water, so that the roots of the 
plant are wetted while it is covered on top with dry goj] 
The marker for the next row is seen to the right of the 
machine. This machine is used for tobacco planting 
and also for cabbages, tomatoes, &c. 

The same company manufactures the side delivery 
hay rake and tedder illustrated in Fig. 25. In this 
machine three longitudinal shafts are driven by bevel 
gearing from the main cross shaft, and are suspended by 
spring slings from an arched frame resting on the main 
axle in front and on the trailing wheel of the three-wheeled 
carriage behind. These shafts carry at different distances 
back from the cross bar three raking wheels, each com. 
posed of twenty-four spokes or fingers. These wheels 
are mounted excentrically, and are driven by chain gear, 
only one of the chains being shown in Fig. 25. The rim 
is of chain, and therefore flexible, and the fingers project 
beyond the rim only during the lower part of ,the revolu. 
tion. Each spoke can also slip back on the chain rim in 
case of the finger coming against any immovable obstacle 
on the ground. The common form of hay tedder is that 
shown in Fig. 27. The one illustrated 1s made by the 
Sterling Manufacturing Company. Its action is easily 
understood from the drawings. The forks have a double 
spring, the spiral spring of which the prongs form the 
extremities, and the flat spring above which, when the 
fork meets with great resistance, slides through the clamp 
at its forward end and adds considerably to the give of 
the fork. 

Besides the machines of the classes described above, 
there are exhibited numerous others, such as mowers, 
feed cutters and grinders, corn huskers, stalk cutters, hay 
presses, potato diggers, hay loaders, grain measures, sugar 
cane comminutors, kc. Most of these are of forms too 
well known in this country to require any description 
here. 

The large area of country under cultivation in the 
United States has brought about a more rapid develop. 
ment of labour-saving agricultural machines there than 
in any other part of the world. It has also led to their 
manufacture on a very large scale, and consequently to 
comparative cheapness. These machines are now being 
largely exported to the Colonies and to England. The 
Walter A. Wood Company claims that it is exporting 
over two thousand reaping and binding machines per 
annum to England. This company is one of the largest 
agricultural machine makers in the States. It employs 
3300 men and turns out more than 100,000 mowers, 
reapers, binders, and hay rakes per year. More than 
one-third of its trade is export, especially to Australia, 
India, South America, and Russia. 








THE NEW TORPEDO-BOAT DESTROYER HAVOCK, 


Tut Havock, the first of the new class of torpedo-boat 
destroyers, having shortly to be handed over to the Naval 
authorities at Portsmouth for completion of her armament 
and further experimental trial, Messrs. Yarrow and Co., of 
Poplar, her builders, on Saturday last invited a large com- 
pany of scientific experts and other gentlemen to accompany 
the vessel on a short trial down the river, to enable them 
thoroughly to examine her, and to draw their own conclusions 
as to her capabilities for the purpose for which she has been 
constructed. 

Having but briefly noticed in our pages the previous trials 
of the Havock, we may here repeat that the first trial—under 
forced draught—which took place in the North Sea on 
October 28th, was undergone in very boisterous weather, but, 
notwithstanding this great drawback for so small a vessel, 
the results attained were more than ordinarily successful, she 
having realised a mean speed of 2678 knots per hour, the 
engines, with steam at 165lb. pressure, making 362 revolu- 
tions per minute, and indicating 3400-horse power ; the air 
pressure in the stokeholds during the trial—which was of 
three hours’ duration—seldom exceeding half of that allowed 
—5in.—by the Admiralty in this class of vessel. This trial, 
which was considered by the officials present highly success- 
ful and conclusive as a test of speed, was followed on 
November 3rd'by an eight hours’ steaming trial for the pur- 
pose of determining the coal endurance and radius of action 
of the vessel at an economical speed. With sixty tons of 
coal—her ordinary bunker capacity—it was found that a ten- 
knot speed could be inaintained with 3} cwt., and that at 
eleven knots the consumption would not reach a quarter of a 
ton per hour, thus enabling the vessel to cover at least 3500 
knots before it would become necessary to re-coal her. The 
official trials being thus satisfactorily concluded, that of Satur- 
day last was, of course, not intended either as a test of speed 
or of power developed, but merely to show the capabilities of 
the vessel u der ordinary conditions of working. 

With the handiness of a boat, the Havock got under way 
from Gravesend shortly after noon, the weather being fine 
and water smooth, and proceeded at an easy pace down the 
Reach until well clear of shipping. Speed was then in- 
creased, and in a short time the vessel was going through 
the water at from 19 to 20 knots an hour. While passing 
Southend and on to the Nore a speed of 21 knots was main- 
tained. After being put about for the return run, some 
experiments in steering were attempted, but in view of the 
risks attendant on turning a vessel with a crowded deck 
when moving at any considerable speed, these were not con- 
tinued. The results, however, of the whole trial of the vessel 
incontestably showed, that in speed attainable, ease in 
handling and manceuvring, stiffness, strength, and freedom 
from vibration, the Havock is certainly in advance of any 
similar vessel of her type. 

In appearance the Havock looks but little different in form 
and size from a first-class torpedo boat of the Yarrow type. Her 
dimensions are :—Length 180ft., breadth 18ft. Gin., and dis- 

lacement at a mean draught of 6ft. about 210 tons. She 
ka but one deck, at the forward end of which isa long 
turtle-back ale a lofty forecastle, in which the greater 
part of the crew is berthed. The middle part of the vessel is 
occupied by the engines and boilers, and in the afterpart are 
the artificers’ and officers’ messrooms and berths. She is 
fitted with triple-expansion twin engines, each having three 
inverted cylinders of 18in., 26in., and 39}in. diameter, and 
18in. piston stroke, capable of developing 3500 indicated 





horse-power, which are supplied with steam by two locomotive 
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type marine boilers, fitted with copper fire-boxes and copper 
tubes, having a total heating surface of about 5000 square feet, 
and a grate surface of 80 square feet, the boilers being designed 
for a working pressure of 180 Ib. per square inch, and 
capable of generating sufficient steam for 3600-horse power. 
The Havock is armed with one 12-pounder = 
gun placed on the forward conning tower, and having a 
practically all-round range; two similar 6-pounder guns, one 
on each side; and one 6-pounder gun on a high mount near 
the stern. Three 18in. torpedo tubes are also fitted, one 
being fixed in the stem for right-ahead firing, and the other 
two swivelling, for side firing. With her high speed and 
powerful armament, the Havock, it is inferred, will be 
capable of overhauling the fastest torpedo boat now afloat, 
and able to cope with any two of them. From the marked 
success attained by her at her official trials, the authorities 
at the Admiralty have since ordered no less than thirteen 
similar vessels to be constructed by leading builders of such 
ships, which, when completed, should put the British Navy 
in a position to cope with the torpedo flotilla of any Power. 
After disembarking her company at Blackwall, the Havock 
was again moored off Messrs. Yarrow’s building yard, from 
whence she will shortly be taken round to Portsmouth. 








JOHN TYNDALL. 


Tur world has lost by the death of Professor Tyndall a man 
who has perhaps done more to universalise a knowledge of 
natural philosophy than any other individual born in the 
nineteenth century. He died on the evening of Monday, the 
4th instant, at his house at Hindhead, near Haslemere. 
The immediate cause of his death was probably an overdose 
of chloral or some other narcotic, but he had been in failing 
health for some time, and the drug only hastened the end. 
He suffered grievously from lack of sleep, and during the last 
few days preceding his decease he had had a sharp attack of 
rheumatism. He passed away without pain about half-past 
six o'clock. 

John Tyndall was born in the little village of Leighlin- 
Bridge in the county Carlow, in 1820. He was the descendant 
of parents who had migrated from Gloucestershire over 
two centuries ago. It is possible that they, like many 
others, had obtained a grant of Irish land from Charles the 
Second, who found in such grants an easy and economical 
way of rewarding those who had fought during the revolution 
for his father or himself. Professor Tyndall claimed to be 
connected with that famous William Tyndale who was “ rash 
enough to boast that he would put an open Bible in the hand 
of every ploughboy in England.” Tyndall’s father was 
extremely poor, but with a truly Irish love of learning he 
kept his son at school until he was 19, In 1839 the Ordnance 
Survey was in full swing in Ireland, and large numbers of 
young men of the peasant class found employment in various 
districts. It is said “ that they used to calculate the area of 
triangles for three halfpence a triangle.”” Tyndall was engaged, 
and manifested such aptitude for his work, and such a 
knowledge of mathematics, that he was permanently employed 
for a period of five years. In 1844 we find him enacted with 
a Manchester firm making railway machinery, But he soon 
abandoned engineering for pure science, and after holding a 
post at Queenwood College, Hants, he went to Marburg and 
studied for some time under Bunsen. Thence he went to 
Magnus in Berlin, and in 1850 he became acquainted with 
Faraday, and shortly after with Huxley. At the end of 1853 
he was appointed professor of physics at the Royal Institu- 
tion. Subsequently he was made Resident Director, a post 
which he filled with honour until 1887, when he retired. In 
1876 Professor Tyndall married Louisa, eldest daughter of 
Lord Claud Hamilton, She survives her husband. 

It would be impossible in a brief notice such as this even 
to touch upon all the work that he accomplished. Regard his 
career from what point of view we please, it is seen to be so 
full of events, so abounding in materials, so replete with 
interest, that the arr of the man cannot fail to be 
written. Seldom inde as there been a more tempting 
subject presented to the biographer. We have said that Tyn- 
dall did, perhaps, more to popularise natural philosophy 
than any other man born in the nineteenth century. 
We use the words “natural philosophy” of set purpose. 
They are old-fashioned; none the less do they convey a 
world of meaning. Tyndall was not a specialist, in the 
modern fashion at all events. The growth of science has 
been so rapid that the all-round man has become an im- 
possible anachronism. It was not so twenty or thirty 
yearsago. Toa very considerable extent Tyndall dealt with 
all those branches of science which concern inanimate 
nature. He was a very fair chemist. He probably knew in 
1880 as much about electricity and magnetism as any one 
else. He was the most eminent living authority on glaciers 
and their action—a subject intimately connected with pro- 
found geological speculation. Of light he had made a special 
study. Few men were, indeed, better equipped for the 
post of lecturer at the “e Institution than was Tyndall. 
His attainments were, however, second to his indivi- 
duality. He was an enthusiast; and this enthusiasm 
left its mark on all his work. He possessed in an eminent 
degree scientific imagination; and his Irish command of 
language endowed him with the power of projecting his 
mental conceptions on the brains of his hearers and his 
readers. His ingenuity prevented him from ever being at a loss 
to devise an experiment to confirm a discovery or emphasise 
a proposition. His fertility of resource in the laboratory con- 
tinually stood him in good stead. It must not for a 
moment be forgotten by the younger men of science that 
before the time of Faraday very little was heard of public 
demonstrations of scientific truths. Priestley, Dalton, 
Davy, possessed neither the apparatus nor the information 
needed. Tyndall in a most masterly manner succeeded in 
making his hearers see for themselves the phenomena which 
he described. ‘Popular science” has come in the present 
day to be regarded as something beneath contempt; 
but Tyndall managed to keep scientific instruction at a 
very high level, and yet to make it thoroughly intelligible. 
Nor was it in the lecture-room alone that he was successful. 
A better book of its kind than the volume of revised lectures, 
‘Heat as a Mode of Motion,” has yet to be written. These 
lectures came to all but the select few as a revelation. Their 
admirable lucidity will probably never be surpassed. It is the 
custom now among a certain school to assert that Tyndall 
promegntet errors. That, for example, there is no such thing 
as radiant heat. But when “ Heat as a Mode of Motion” 
was written, no one dreamt of regarding the phrase as 
inaccurate or misleading, and until the end of the present year 
no man of science has considered it necessary to abolish the 





word ‘‘heat”’ altogether, and suggest in its stead the indefinite- 
ness “ Radiancy.”’ During the best days of his career, Tyndall 
was, however, more than competent to take care of himself; 


unmauled were at once few and lucky. 
reason to believe that Tyndall possessed something of the 
innate love of combat which seems to be the inheritance of 
all Irishmen ; and he was never happier than when 
advancing some proposition certain to startle his hearers and 
set controversy on foot. Many of our readers will no doubt 
remember the celebrated address which he delivered in 
Belfast as President of the British Association in 1874. That 
address is a marvel of polished diction. The very charm of 
it made its aim appear more deadly in orthodox Belfast. 
For the first Senn, eaaieae of individuals who had heard 
Darwin spoken of with bated breath, and regarded him as a 
brand not yet snatched from the burning, found themselves 
listening to a glowing discourse which preached Darwinismand 
more from first to last. Who that heard that address can 
forget the beautiful and prophetic passage with which it 
closed. ‘‘ Here, however, I must quit a theme too great for 
me to handle, but which will be handled by the loftiest minds 
ages after you and I, like streaks of morning cloud, shall have 
melted into the infinite azure of the past.’’ But there is not 
the least difficulty in selecting a multitude of passages from 
his writings scarcely less happy. Thus we have the delightful 
story of the society lady, who, sitting beside him at dinner, 
said, ‘Professor Tyndall, what is your theory of the 
universe” ‘ My dear madam,” he replied, ‘‘ I have not even 
a theory of magnetism, much less of the universe ;” and a 
second, scarcely less amusing, of another companion at the 
dinner table, who assured him that she was so hypersensitive 
to magnetism that she could not “sit in the room with a 
magnet, however weak.’”’ ‘I happened at the time to have 
an exceptionally powerful permanent magnet in my pocket,” 
said Tyndall laughing, ‘but I did not tell my fair neighbour.” 

The most prominent part played by Tyndall of late years 
was that which he took in the celebrated discussion concein- 
ing the relative merits of gas and electricity for lighthouse 
illumination. For some years he had been consulting engi- 
neer, if we may use the words, in the matter of light to the 
Board of Trade and the Trinity House. But the sequel of 
the famous Wigham controversy was that he resigned his 
post because he believed that the inquiry was not being 
carried out on a true scientific basis, and on that alone. 

In many respects Tyndall was entirely different from the 
modern men of science. His methods were not theirs. 
His turn of thought was different—more diffuse, more 
general, more cosmopolitan. He was original and audacious. 
Nothing in the past was sacred to him. He was steeped to the 
very lips in Faraday’s opinions, and Faraday was nothing if not 
soundly original. To him Faraday was an immortal genius. 
And yet two men could not well be more diverse in their osten- 
sible methods of handling scientific problems. The fact that 
Faraday had a warm friendship for, and sincerely admired, 
Tyndall ought to go far to silence detractors of the latter. That 
he made enemies is certain ; when did an earnest man escape 
that fate ? But their number was as nothing compared tothe 
multitude of his friends; and it can scarcely be said that his 
abilities have been overrated, when we call to mind the 
memorable dinner, given at Willis’s Rooms in his honour, 
when he retired from the Royal Institution. ‘‘ Many notable 
gatherings have taken place in Willis’s Rooms,” wrote 
Nature on the occasion, “ but we question if English science 
has ever been more completely represented than at the 
‘Tyndall dinner.’ The President of the Royal Society was 
in the chair. The seven vice-chairmen were presidents of 
the most important scientific societies. The tables were 
crowded with men, whose names are known wherever 
nature is studied.” 








BRYAN DONKIN. 


Mr. Bryan Donkrn, M.I.C.E., whose death on the 4th 
December last we regret to record, was the son of Bryan 
Donkin, F.R.S., of Bermondsey, London, the originator of 
the first practical paper machine for making paper in a 
continuous web. He was born in Bermondsey 29th April, 
1809, and was educated at Bromley, Kent; Paris; and at 
private schools near London. At an early age ke was 
apprenticed to his father at his engineering works at 
Bermondsey, and took an active part in designing, superin- 
tending, and assisting him in the construction of paper mill 
and other machinery, as also in valuations and arbitrations. 
At this time he was brought into contact with Mark Isambard 
Brunel, of Thames Tunnel fame; Henry Bessemer, of steel 
fame ; and many other notable engineers of that day, includ- 
ing the elder John Penn, Henry Maudslay, John Hall, 
Joseph Bramah, and John Farey, the author of ‘ The Steam 
Engine.” 

About the year 1817, three young men, Messrs. Henry 
R. Palmer, Harris, and James Ashwell, who were then pupils 
at the works of Mr. Bryan Donkin at Bermondsey, were 
desirous of forming akind of club to meet and discuss various 
matters connected with the engineering profession. Their 
first step was to communicate the scheme to their master, 
Bryan Donkin, and to ask him how they should proceed to 
realize it. After discussing the project, Mr. Donkin gave it 
his approval, but recommended them to apply to Mr. Telford, 
then the recognised head of the profession, for advice and 
assistance. Mr. Telford agreed as to the advisability of esta- 
blishing a society for debating engineering questions, and to 
form a bond of union between members of the profession. 
Assisted by Mr. Telford, Mr. Donkin, and others, the 
embryo association held its first meetings at Cannon- 
street, Westminster, when Mr. Donkin’s then cashier was 
elected first secretary pro fem. A few other members joined 
—W. Maudslay, J. Field, J. Jones, and C. Collinge, and appa- 
rently a larger meeting was held in 1818 at the King’s Head 
Tavern, Cheapside. The young society, however, did not 
increase much in numbers until in, 1820, Mr. Telford was 
requested to become first president. Both he and Mr. Donkin 
continued to show their interest in the undertaking, and in 
1828 Mr. Donkin exerted himself with others in helping to 
obtain the charter for the institution, which there seems no 
reason to doubt originated in his own workshops. His son, 
whose death we lament, distinctly remembered when 
quite young going to several of the earliest meetings. He 
carefully read over these notes in 1892, and he considered 
them correct. 

About the year 1829 he was sent to France by his father 
to superintend the erection of paper and other machinery 
near Nantes. He remained there a year or two, mastered the 
language, and well remembered the French Revolution which 
took place at this time. A few years later he went to Spain 
to survey the river Ebro, and subsequently engaged in several 








surveys for railways in England, &c. After his father’s 
death, he became a partner in the Bermondsey Works, first 


_ with his brothers, John and Thomas, and afterwards with 
and the adversaries who escaped from a controversy with him , 
Indeed, there is 


Mr. B. W. Farey, and later with his nephews, Bryan Donkin, 
jun., and E. B. Donkin. He was married in 1841 to Miss E 
Day, of Isleworth, and had three children. In 1835 he became 
an associate-member of the Institution of Civil Engineers, 
and a member in 1840. Mr. Forrest, the secretary, says he 
was by seniority ‘‘The Father of the Institution.” 

In 1858 the firm of Bryan Donkin and Co. received instruc- 
tions from the Russian Government to construct and set up 
all the machinery necessary for a new Jarge paper mill to be 
erected at St. Petersburg, in place of an old hand-mill, for the 
manufacture of Russian bank notes and other State papers. 
In consequence of this contract, Mr. Bryan Donkin went to 
St. Petersburg several times. The works, which were on a 
large scale, were completed in 1862, with some 2000 horse 
power and 20C0 hands. It was necessary also to design and 
erect a water supply for pumping water from the river Neva, 
about a mile distant, with the requisite settling ponds and 
sand filters. These were the first sand-filtering works at 
St. Petersburg, and were very successful. 

He retired from active business in the year 1881. For 
about forty years he lived at Blackheath, but was often on 
the Continent. His active business career, into which he 
threw great energy and tact, extended over half a century, 
and during this time he took out several patents connected 
with paper machinery and steam engines. Under his vigorous 
supervision, and that of his partners, the works at Bermondsey 
were considerably increased in size. His kind and genial 
disposition was much appreciated by his employés, and by all 
who knew him. His funeral takes place to-day at Nunhead 
Cemetery, London. 








RESERVOIR DAMS. 





THE proceedings of the Institution of Civil Engineers on 
Jast Tuesday night prove the growing interest of the profes- 
sion, and we might say of the public, in the subject of water 
supply. Atacrowded meeting, where the discussion on the 
papers we noticed in our last issue was continued from the 
previous Tuesday, such a number of speakers were desirous 
of engaging in the debate that the chairman after several 
appeals for brevity, was eventually obliged, with many 
apologies, to, as it were, enforce “the closure,” and even the 
author of the principal paper was denied opportunity of 
verbal reply to criticism and question. Whether this 
crowding-out of speakers was due to the admirable policy of 
grouping papers of the same class together, or to an unfore- 
seen interest in the subject, it is hard to say; but it is to be 
hoped that the committee will contrive better to meet the 
wishes of the members on another occasion. Doubtless 
personal bias and glorification, more than desire to inform 
and be informed, supply the fuel for discussion in many 
cases ; yet we are assured that oftener criticism and defence 
are evoked in the higher interests of science and public utility. 
The discussion covers a large ground; the mathematics of 
the question of economical section ; the philosophical reason- 
ing on theoretical views; the record of practical data; and 
the exposition of individual methods, opinions, and experi- 
ences—all afford subject for almost indefinite argument and 
illustration. 

If to the record of observations on the meteorological and 
physical peculiarities of localities, we add the misunderstand- 
ings of terms where evaporation from water surfaces is con- 
fused with that from the catchment areas, we can understand 
the difficulty of assigning limits to profitable debate, and are 
prepared to sympathise with the authorities of the Institution 
as well as with the disappointed orators. We understand 
that some further opportunity of expression will be afforded 
by the willingness of the Council to accept written communi- - 
cations, and thisarrangement should prove acceptable to those 
individual members who possess a greater facility of writing 
than speaking, and the general body will gain by the greater 
possibility of condensation. 

Mr. Clerke’s paper elicited many encomiums, and, being a 
clear and detailed description of an important work, round it 
centred the hottest of the fire of argument. 

A large proportion of the time of the meeting was taken 
up with discussions on the rational section of masonry dams, 
and expositions of the views of French, English, and German 
professors thereon, and also a somewhat academical argument 
on the elasticity of the materials of their construction. We 
feel that within limits such discussions have a high value; 
but to practical men a successful construction has ten times 
the value of a theoretical precept, and they, will turn with 
confidence to examples, such as the Tansa dam, designed by 
Mr. Clerke on sound principles, and proved by experience to 
have ample strength. 

We hold it to be highly unscientific and almost criminal to 
waste resources on needlessly excessive strength, and, though 
we are told that large dams have failed, yet we are persuaded 
that failure in most cases was due to either bad work or 
faulty foundations, rather than to insufficient section. At 
the same time also, from the principles demonstrated to the 
meeting, it is clear that no increase of safety is obtainable by 
increase of section, unless the material is disposed with 
scientific exactitude. 








ENGINEERING Society, Kine’s CoLLece, Lonpox.—A genera! 
meeting was held on Friday, November 17th, the President in the 
chair, when Professor J. M. Thomson, F.R.S.E., F.C.1., read a 
paper on the ‘Recent Development of peg oy The 
author commenced by giving a short sketch of the evolution of 
photography from its crude state in the early part of the present 
century up to the present day, when itis to be found almost as 
perfect an art as can be desired. After dealing with the chemical 
reactions which take place when a sensitive film is exposed to the 
light and subsequently developed, he proceeded to describe the 
preparation of collodion and gelatine, and practically demonstrated 
the methods of coating plates, developing, and fixing. He next 
referred to those processes which relate to the taking of prints or 
transfers, more especially the silver platinum and carbon varieties. 
He paid especial attention to the last-named process, pointing out 
how it may be more readily adapted to modern photo-mechanical 
methods. Professor Thomson then demonstrated the transfer of 
carbon prints to their temporary supports, and the development of 
the transferred print from the back in consequence of the surface 
of the original print having been rendered insoluble by the action 
of the light. He showed that, from the nature of the action of 
the light on the sensitised gelatine, after development the finished 
transfer is covered with hollows and ridges, which when dry become 
so hard that impressions may be taken from them in soft alloys. 
Professor Thomson concluded with a description of the various 
methods now employed, such as the use of stipples and grains, for 
conveying the half tone effects of a photograph to a plate or 
surface ready to be etched, and finally worked up into a process 
block. He also described the methods of taking casts from the 
swelled gelatine films, and from these casts electrotype copies, 
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THE SABARMATI OIL MILLS 
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THE SABARMATI OIL MILLS OF THE BOMBAY, 
BARODA, AND CENTRAL INDIA RAILWAY | 
COMPANY. 

In January, 1890, the directors of the Bombay, Baroda, 
and Central India Railway Company determined to erect oil | 
mills to supply the large quantity of lubricating and illumi- | 
nating oil used on the 461 miles of the line now open. By | 
the advice of Sir A. M. Rendel, K.C.M.G., the design of 


SHOWING DECORTICATOR, EDGESTONES 


It was determined to erect the mills at Sabarmati, the 
tranship junction between the broad gauge of the Bombay, 
Baroda, and Central India Railway Company and the narrow 
gauge of the Rajpootana-Malwa Railway, a convenient posi- 
tion on the company’s system, and in a district well supplied 
with castor oil seed. 

The process employed will be easily understood. The 
seed is delivered by rail to the mill premises, and stored in a 


AND 








PRESSES 


this it falls through a spout to the decorticator, a slide in 
the spout practically regulating the output of the mill. This 
machine is shown to the right in the interior view of the 
mill-—Fig. 2—and its action is as follows :—The thin, dark, 
husk of the castor seed A—Fig. 83—is cracked and separated, 
and the white kernel C is used for the mill; the husk B 
forms an excellent fuel. 


The castor seed kernels are then pressed by the Anglo- 


Messrs. Rose, Downs, and Thompson, of the Old Foundry, | go-down, shown in the view of the mill—Fig. 1. The seed is | American process, which was fully described in THE ENGI- 


Hull—subject to some modifications suggested by Mr. E. B. | 
Carroll, the company’s locomotive inspector—was accepted. 


conveyed in bags by a l5in. gauge tramway to the sack-lift, 
which raises it to a bin on the upper floor of the mill; from 


NEER in our issue of May 6th, 1881, the process being as 
follows :—The grouni seed having been heated to about 
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100 deg. Fah. in the kettle Fig. 4, where it is damped 
and agitated, is withdrawn in charges by the moulding 
machine, where it is formed, measured, and given a pre- 
liminary compression. The “mould” of seed, now covered 
with a strip of woollen bagging, is placed in one of the 
presses. Each of these presses—Fig. 5—takes sixteen 
“moulds” of seed, and has a steel cylinder working at a 
pressure of 14 tons per square inch. Under the first pressure 
about three quartersof the oil are taken from the charge of each 
press. The cakes of compressed seed from these presses are 
then placed beneath the edge stones, and reduced to meal, 
which is placed in an elevator, Fig. 2, by which it is put in a 
second kettle; from this it is withdrawn moulded and 
pressed in another block of presses. The hydraulic pressure 
for the presses and moulding machines is given by a set of 
quadruple belt-driven pumps, having four 3in. low-pressure 
pumps, and the same number of high-pressure pumps 1}in. 
diameter. 

These pumps—Fig. 6—work a pair of accumulators, shown 
to the left in Fig. 7; these are fitted with automatic safety 
relief valves. The expressed oil is lifted from the tanks 
beneath the presses by the pumps, shown at the extreme 
right of Fig. 2, and is subsequently clarified by boiling. The 


oil is conveyed to the various stations on the line by tank | 
cars, those on the Malwa-Rajpootana taking five tons, and | 


those on the Bombay, Baroda, and Central India 10 tons at a 
charge. The castor seed husk is used for fuel, and the cake 
for manure for sugar cane crops. The mill is also fitted for 
crushing linseed, a large quantity of this oil being required 
for the company’s paint works, and the whole of the gearing, 
é&c., is designed for a contemplated extension to double 
the size, for which the engine has ample driving power. 





Fig. 4— KETTLE & SEED-MOULDING & MEASURING MACHINE 
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Fig. 5—HYDRAULIC OIL PRESS FOR 16 CAKES 


The boiler power of the mill is obtained from two o'd loco- 
motive boilers, originally constructed by Messrs. Sharp, 
Stewart, and Co., of Manchester. They are worked at 80 Ib. 
pressure. 

The contract for the engine was sublet by Messrs. Rose, 


A 





Downs, and Thompson, who were 
busy with their special class of 
work at the time, to Messrs. Yates 
and Thom, of Blackburn. It is 
designed to indicate 200-horse 
power, and is of compound tandem 
condensing type, having cylinders 
15in. and 28in. diameter, with a 
stroke of 3ft. 6in., to run ata 
speed of sixty-five revolutions per 
minute. The valves on the cylinders are constructed 
on the slide principle, those on the high-pressure fitted 
with an efficient automatic cut-off motion, controlled 





Fig. 3—Castor Oil Seeds 
and Shells 








by a quick-speed governor, and Yates and Thom’s 
improv differential gear, which regulates the speed 
under the most sudden and severe variation of load. The 
engine is fitted with a surface condenser of specially large 
capacity to suit the high temperature of the condensing 
water, having solid-drawn brass tubes, with glands and pack- 
ings at each end, and brass tube-plates. The air pump and 
circulating pump are vertical, worked by a 4 lever from the 
piston-rod crosshead. 

The mill, which is the largest of its kind in India, was 
inspected during construction in the contractors’ works by 
Mr. Goldsack, representing Sir A. M. Rendel, K.C.M.G., the 
company’s engineer. At Sabarmati the erection of the 
| buildings and machinery was carried out by Mr. Albert 

Darby, an assistant engineer of the company, who was & 
| pupil of Messrs. Rose, Downs, and Thompson, under the 
supervision of Mr. E. B. Carroll, the company’s locomotive 
| superintendent. 











BALL BEARINGS. 


| As the knowledge of the proper methods of construction of 
ball bearings increases, so does the number of applications, 
and in the United States this is now much larger than in 
this country. There is no doubt that by these bearings an 
enormous amount of waste of power is avoided, and cost of 
lubricant reduced almost to nothing. They are used in 
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WHEEL SHOWING INSIODE OF HUB. 


| America for shafting, in machinery, tram cars, and now, as 
| the engraving above shows, for so common a purpose as mine 
car wheels. 








ANTWERP INTERNATIONAL EXHIBITION, 1894.—The unprece- 
dented success of the Universal Exhibition of 1885 at Antwer 
has since caused public attention to be directed to the old Flemis 
city as a great trading centre. The population of Belgium’s com- 
mercial metropolis is only 300,000, but the city is in the midst of a 
densely populated district, and, owing to its geographical position, 
is most favourably situated for a large transit trade. It is a port 
of call for several important lines of transoceanic steamers, and in 
regard to loading and unloading the port offers facilities which 
are second to none in any other port of the northern European sea- 
board. Taking these things into consideration, a second Inter- 
national Exhibition was thought to be a desirable undertaking, 
and a very important show is being organised for next year. The 
buildings are already completed, and are of very large extent, the 
central lery being 1200 metres long. This exhibition was 
recently brought under the notice of the London Chamber of 
Commerce, and at a largely attended public meeting, held ca the 
25th November, it was unanimously decided that the exhibition 
was one in every way worthy of the serious attention of British 
manufacturers. An influential committee was appointed, and 
also a commission, charged with the organisation of a British 
section. The following are the members :—Commissioner General, 
Mr. Gerald de Courcy Perry, H.B.M. Consul-General for Belgium, 
Anwerp; the Right Hon. the Lord Mayor of London; Mr. D, 
Agelasto, Antwerp; Sir George C. M. Birdwood, K.C.I.E.C.S.1., 
Mr. James Dredge, London; Sir David Evans, K.C.M.G., Mr. 
Walter H. Harris, Mr. John Hunter, Antwerp; Mr. Charles 
Malcolm Kennedy, C.B., Sir Frederick Leighton, Bart., Mr. John 
Morgan, Colonel J. F. North, London; Mr. W. J. Soulsbry, 
London; hon. secretary, Mr. William Lydcotte, British Vice- 
Consul, Antwerp; secretary, Professor William Layton, Antwerp. 
Intending exbibitors can obtain all further information on applica- 
tion to the Commissioner General, Mr. G. de Courcy Perry, 
Antwerp. 


THE STEAMSHIP GOTHIC.—This large twin-screw steamer, which 
is from the yard of Messrs. Harland and Wolff, Belfast, is the 
latest addition to the well-known fleet of the White Star line. Her 
dimensions are :—Length, 490ft. between perpendiculars ; breadth, 
53ft.; depth of hold, 33ft.; and gross tonnage, 7720. She has 
been specially designed for the New Zealand service, and will be 
dispatched from London by the Shaw, Savill, and Albion Company 
on her first voyage, on December 28th, calling at Plymouth, Tene- 
riffe, Cape Town, and Hobart on her outward passage, and Rio de 
Janiero and Teneriffe on her homeward. The distance traversed 
on the round voyage exceeds 26,000 miles, and in thus for the first 
| time introducing a double set of ried sag ope engines propelling 

e, 





twin screws into the New Zealand t the owners of the White 

Star line and the Shaw, Savill, and Albion Company believe they 
| are acquiring an additional element of safety. Unrivalled accom- 

modation of the highest class, similar in character to that which 
| has been so much appreciated in the Teutonic and Majestic, is pro- 
| vided for 104 saloon passengers amidships, the dining saloon and 
many of the superior state-rooms being above the main deck, so 
that the ventilation is as complete as possible, and in the control of 
passengers themselves. In the quarter deck aft there is accommo- 
dation of a unique character for 114 steerage passengers. In 
addition to ordinary coal and cargo space, the Gothic has an insu- 
lated capacity in the refrigerated chambers capable of stowing 
some 75,000 carcases of sheep, the temperature of which is main- 
| tained and regulated by two of Hall’s most powerful carbonic 
| anhydride machines, which have proved so successful in the large 
| freezing establishments in New Zealand. Special provision has also 
| been made for the conveyance of dairy produce, the export of 
which is a new development in the industry and enterprise of the 
New Zealanders, and one which has found great favour with con- 
sumers at home, The Gothic is the largest steamer as wel! as the 
largest carrier in the Australasian trade ; and as a new departure, 
her appearance is a matter of much interest to Colonial shippers. 
The vessel has been placed at the disposal of the Committee of the 
Seamen’s Hospital Society on Saturday, the 16th inst., for exhibi- 
tion in the Royal Albert ad, in aid of the Society’s hospitals and 
dispensaries, She is the largest ship, with the exception of the 
Great Eastern, which has ever entered the Port of London, 
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HARBOURS AND WATERWAYS. 


Torbay.—The Torquay and District Chamber of Commerce, 
at the annual meeting of the Associated Chambers, held at 
Plymouth, brought forward a resolution affirming the desira- 
bility of a breakwater at Torbay, and it was determined that 
a memorial should be drawn up and presented to the Govern- 
ment, urging on them the necessity for a harbour of refuge at 
this part of the English Channel. It is pointed out by those 
who are urging the matter on that Torbay, from its geo- 
graphical position, is eminently adapted for a breakwater, 
Start Point being the landfall all vessels make when home- 
ward bound ; that it has easy access by night or by day, and 
can be entered without the aid of pilots; its freedom from 
rocks, shoals, or strong tides, and the depth of water, the 
anchorage ground having from six to seven fathoms ; its area 
is sufficient to accommodate the Navy, merchant vessels, and 
fishing fleet combined. With all these advantages, at pre- 
sent the bay is useless as a harbour of refuge, for the want 
of protection which a breakwater would afford. There isa 
large fishing industry on this part of the coast, but no protec- 
tion for the boats in gales and stormy weather. In the great 
gale of 1866 over sixty merchant vessels which had anchored 
in Torbay were driven from their moorings, ge the 
fishing fleet, which was lying inside, on shore with them, and 
several were dashed to pieces, with great loss of life. It is 
pointed out that Portland is not a desirable place to run to in 
a heavy south-east gale, with the Shambles sand, the strong 
tides and race to encounter. Plymouth is full with naval 
ships and trading vessels. Torbay is contained between 
Berry Head and Hopes Nose—the distance between these 
points being 3 miles. Berry Head is a limestone cliff, 180ft. 
high, nearly vertical, which may be seen, in clear weather, 
for a distance of twenty miles. The bay affords good anchor- 
age and shelter in all winds from north-east round by north 
and west to south by west. It is, however, open to the east- 
ward, and south-easterly gales send in a heavy sea. The rise 
of spring tides here is 134ft., and of neaps 10ft. 

Trish canals.—At a recent meeting of the Belfast Chamber 
of Commerce, Mr. J. G. V. Porter called attention to the con- 
dition of the inland waterways of Ireland, a subject to which 
he has devoted a very large amount of attention for several 
years. Mr. Porter’s object was to show at what a small cost 
the waterways could be made more efficient and serviceable 
than they are at the present time. On previous occasions he 
had been able to prove that orders to the amount of £100,000 
had been lost to the Belfast foundries from want of water 
carriage to the Midland and Western counties of Ireland. 
He proposes that all the canals in the North of Ireland should 
be amalgamated and completed fit for use under one manage- 
ment. The line would include the Lagan navigation, which 
commenees at the tideway at Belfast and extends to Lisburn, 
whence it is continued by a canal to Lough Neagh, the length 
being twenty-seven miles; the Ulster Canal, which connects 
Lough Neagh and Lough Earne, forty-six miles long ; and the 
Ballinamore Canal thirty-nine miles. Some portions of these 
canals remain unfinished, butall the landis purchased through- 
out. The line would cross Lough Neagh and upper Lough 
Earne to the Shannon at Leitrim, fifty-two miles, unbroken 
by a single lock. The steamboats of the Grand Canal Com- 
pany of Dublin trade to Carrick -on- Shannon, and if 
the line were completed could continue their voyage 
to Belfast. The Grand Canal, which was commenced in 
1765, commences at Dublin, and stretches westerly to 
Banagher, a distance of eighty-five miles, where it unites 
with the Shannon Navigation. There is also a branch to 
Athy, where the Barrow Navigation, which has lately been 
purchased by the Grand Canal Company for £30,000, is 
joined. The Barrow is navigable from its junction with the 
Grand Canal to Waterford, forty-three miles. The total 
length of the Grand Canal, with its branches, is 164 
miles. Itis 24ft. wide at the bottom, and has 6ft. depth 
of water. The Shannon is also connected with the Liffey 
by the Royal Canal, which was made in 1789, and is 
now owned by the Midland Great Western Railway Com- 
pany. The length is ninety-two miles. It is 24ft. wide 
at the bottom and 6ft. deep, and cost about 14 millions. 
This canal runs nearly parallel with the Grand Canal. 
From Lough Neagh communication is obtained from the sea 
on the east, at Lough Carlingford, by the Newry Navigation, 
thirty miles in length, which consists of a canal sixteen 
miles long, which joins the Upper Bann River, along which 
the Navigation continues to Lough Neagh. The locks on the 
Ulster Canal are only 11ft. wide, being made originally pur- 
posely of smaller dimensions to prevent the traffic passing to 
Belfast instead of to Newry. From Lough Earne westward, 
from Belturbet at its head to Belleek at its outlet, is fifty- 
two miles of navigation not broken by a single lock. 

The Shannon is navigable from the upper end of its estuary 
at Limerick to Lough Allen, 144 miles. Its course is along a 
series of rivers and lakes, of which the latter occupy fifty-one 
miles of the course, and broad, deep channels sixty-one miles. 
It is capable, over the greater part of its navigation, of 
taking steamers of 6ft. depth of water. The locks between 
Lough Allen and Athlone are 82ft. long by 164ft. wide. For 
the last two hundred years attempts have been made to 
improve the navigation of this river, and to prevent its flood- 
ing the land through which it passes. It has been the 
constant subject for inquiries by Parliamentary Committees, 
and more reports have been made on it by engineers, per- 
haps, than on any other river in the kingdom. The first Act 
for making it navigable was in 1703, and during the next fifty 
years £140,000 of public money was expended uselessly on 
this river and the Boyne. Up to the present time the expen- 
diture has reached nearly a million. The average cost of 
maintenance is about £3000, and the receipts from tolls and 
other sources £1900, leaving a yearly deficiency of £1100. 

The Board of Trade returns show that all these canals are 
capable at the present time, of taking boats running from 
GOft. to 70ft. in length, 13ft. 6in. in width, and 4ft. Gin. 
draught, except the Ulster Canal, the locks of which are only 
fitted for barges 11ft. wide The traffic on the Grand Canal 
amounts to 228,545 tons, the net revenue being about £1300 a 
year. On the Royal Canal the traffic is 30,386 tons. The tolls 
produce sufficient to yield a smal dividend. The Ulster 
Canal, which now has been handed over to the Lagan Naviga- 
tion, has a traffic of only 2454 tons, and shows a yearly loss 
of about £800. The traffic on the Lagan Navigation is 
139,352 tons, the net revenue being £1261. It would 
appear from these facts that this system of inland water- 
ways is one eminently adapted for a system of through 
traffic, and one which, at a comparatively small outlay, could 
be made of very great value in developing the resources of 
Ireland, and fortransporting to and from the heart of the 
country to the principal ocean ports its agricultural produce 
and mineral traffic; more especially as within a very short 
time steamers will be regularly trading from Manchester to 











Belfast, and will be able to convey the produce of Ireland to 


the centre of one of the most densely populated districts in | 


this country. 

Calcutta.—The new docks which have been constructed by 
the Port Authority at Kiddapore do not, so far, seem to be 
@ success. Some years ago considerable pressure was brought 
to bear on the authorities to induce them to afford better 
shipping accommodation by the provision of a wet dock, in 
order to escape the difficulties attending the loading and un- 
loading of vessels at the jetties in the open river. The place 
selected by the port officers and shipping agents was at 
Howrah. However, the Port Authority admitting the necessity 
for dock accommodation, selected Kiddapore as the site for 
the dock, and there constructed a wet basin of 33 acres, with 
quay accommodation for twelve large steamers. This dock 
is fitted up with hydraulic cranes, shears to lift 100 tons, 
twelve sheds, and all other appliances for facilitating the 
management of cargo. A graving dock 520ft. long was also 
built. The quays are connected with the two principal rail- 
way systems. Some difticulty was incurred in the construction 
of the walls owing to the nature of the ground, and fault was 
found with the arrangement of the entrance, which has since 
been to some extent remedied. Yet although it is admitted 
the dock provides all modern conveniences, the shippers and 
merchants decline, for some unaccountable reason, to make 
use of it, and prefer to run the risks of the vessels lying at 
the jetties in the river to their entering the dock. Attempts 
are being made, by levying additional dues on vessels dis- 
charging at the river jetties, to force them to use the dock, 
but so far without success. The inconvenience, and even 
danger, to vessels lying in the river, is very considerable, owing 
to the strong current of the Hooghly, and the bore which 
ascends the river in large tides, at which times frequently 
moorings are broken, and considerable damage done to the 
craft in the river. The immense damage done to the shippi 
during the cyclone of 1864 may at any time be repeated, an 
the memory of this is a constant source of anxiety to the 
captains and owners of vessels. It has been contemplated to 
construct a ship canal from Port Canning, connecting the 
Motah River with the lower end of the docks, so as to avoid 
the navigation of the Hooghly, but so long as no use is made 
of the docks there is very little chance of this work being 
carried out. 








THE GRIEVANCES OF TRACTION 
OWNERS. 


On Wednesday last, at Sadlers’ Wells Theatre, Clerkenwell, a 
great meeting of British traction engine makers, owners, and 
farmers was held for the purpose of considering the formal incep- 
tion of a Traction Engine Owners’ Defence Society. There was a 
large attendance. Mr. A. Griffith-Boscawen, M.P., presided, and 
amongst those present were many of the largest and most 
influential traction engine owners and users in the country. The 
agitation for a national association has mainly been brought about 
by the Kent Traction Engine Owners’ Association, which has for 
the last thirteen years been doing its best in the county of Kent to 
protect its members from the injury entailed upon them by the 
present vexatious bye-laws with reference to the working of these 
engines, 

At the outset of the meeting it was announced that letters of 
regret at inability to be present had been received from the fol- 
lowing members of Parliament :—Mr. Hayward Johnson, Mr. W. 
H. Long, Mr. B. L. Cohen, Sir J. Theobald, Mr. P. M. Thornton, 
Mr. F. B. Mildmay, and Colonel Brookfield. 

The Chairman, who was very heartily received on rising to open 
the meeting, testified to the difficulty that members of Parliament 
experienced in being able even temporarily to absent themselves 
from duty at the House of Commons, and that would account for 
the absence of a good many members who would otherwise 
undoubtedly have been present. The reason that he had con- 
sented to take the chair that day was not that he could claim to 
have had any very large acquaintance with the use of traction 
engines, nor indeed that his prepossessions were entirely in favour 
of it, but he recognised the facts that these engines had been 
legislated for, that traction engine owners had rights. He 
further recognised that a very large number of tenant farmers and 
others in the county of Kent, and in other parts of England, were 
owners of these engines, that their capital had been sunk to a very 
large extent in them, that their use had been availed of very 
largely by cthers, who were not themselves owners, and that their 
use had been to a large extent of advantage to the agriculturist, 
both in Kent and in other counties. Under these circumstances 
it was the duty of the Legislature, especially at a time 
like the present when they were deploring the most 
serious agricultural depression that they had ever witnessed, to so 
amend the law that the use of traction engines should be freed 
from some of those most ridiculous restrictions which were now 
laced upon them. No doubt all present wished to see a uniform 

ye-law or a uniform law of the land with regard to traction 
engines, (A Voice: ‘‘The same for the poor as for the rich.”) 
Certainly, the same all round—the same in every county for all. 
He should like to have the present obnoxious system done away 
with, by which if a man happened to live on the borders of two 
counties it was necessary for him to take out a licence to use his 
engine in each of those counties. If a man at present undertook 
to cart some heavy material from one place to another, and was 
obliged in the course of the removal to g° through several 
counties, he had to have a licence to pass through each of the 
different counties, and if he had not those licences he was 
treated as a common criminal in the police-court for not having 
taken them out. Another restriction under the Act of 1878 
was that every traction engine should as far ible con- 
sume its own smoke. He was bound to say that although 
that might be a desirable thing, it would be better to define more 
clearly how far such an engine could consume its own smoke, (A 
Voice: ‘*It cannot.”) Then if it could not, let them by all means 
leave the words outaltogether. He took it from his-having been 
invited to preside at that meeting, that those present desired not 
merely to ventilate their own grievances, but if they could to get 
a Bill introduced into the House of Commons which would remedy 
the grievances upon which they laid stress. One thing they must 
recognise, and that was that it was very difficult for a private 
member now to get any measure through the House, but he would 
be only too happy to prepare a Bill, with the aid of a competent 
draughtsman, which would carry out as far as possible the amend- 
ment to the Act of 1878 in the points in connection with this 
matter on which they were all agreed, and although he could not 
promise that such a Bill, if he introduced it, would be got through 
in one session, yet he should spare no effort during next session or 
the session afterwards to have the matters in which they were 
interested carried into law. 

Mr. Sidney Wilmot said he had great pleasure in moving the 
first resolution. ‘‘That this meeting, representing all interested in 
the use of traction engines, considers that many of the restrictions 
imposed on their use by Act of Parliament and by local authorities 
are vexatious and unnecessary.” He spoke purely as an agri- 
culturist, but if he said he got his living by agriculture they would 
all exclaim that that was utterly impossible. He, however, as an 
agriculturist felt that if the consumer was so anxious to have every- 
thing at the cheapest possible rate, he ought not to grumble if the 
agriculturist sought to obtain the same end, and they found that 
by using traction engines they were enabled to get things to and 
from thejr farms at a cheaper rate than by using common haulage, 
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But he was sorry to say that the consumer at the present, not onl 

objected to agriculturists moving their things at the’ cheape:, 
rate, but they threw impediments in the way of their having 
engines to produce these ends, ‘The results of the bye-laws 
in connection with traction engines, introduced in some towns 
were to bis mind absurd, ridiculous, and unjust. Some said they 
could only work them one time of the day, and others put it at 
another time of the day, and some said the should not work at 
night. When he first saw a traction engine ie thought that they 
would require all their horses in the winter for carting stones to 
keep the roads up, but as a matter of fact since the engine had 
been introduced he had always noticed that the roads were in a 
better state than before. They were not there for selfish motives 
only, but he believed they had the welfare of the agriculturist at 
heart, and were anxious to see that agriculture should be revived. 
not only by the use of the traction engine, but in order that this 
country might be able to compete with foreign importation. He 
felt quite certain that the resolution he proposed would reccive 
at the hands of the meeting the justice which it demanded, 

Mr. Ellis, Maidstone, seconded the resolution. He had had, hoe 
said, considerable experience with regard to traction engines 
especially in regard to these restrictions in taking them from town 
to town. Recently he had had to convey some boilers from 
Manchester to London, In the course of the journey they had to 
go through ten counties, and he became liable to forfeit £100 for 
licences for those various counties, As a matter of fact, he was 
summoned in six counties out of the ten by a nice body of 
magistrates, and was fined from 6d. to 2s. 6d., and in the case of 
the 6d. fine the Bench had said they wished it lay in their power 
to dismiss the case. It was not only the cost of the fines that they 
disliked, but it was the many annoyances and vexations they had 
to put up with. He did a large amount of carting of manure for 
farmers, and was quite sure that a great deal of manure would 
never get to the farmers at all if it was not for the road engines, 
The traction engine also did a g work in the way of ploughing, 
thrashing, and almost everything connected with agriculture, and 
the users of it did not want any of these vexatious restrictions 
placed upon them. 

Mr. F. May, as an agriculturist pure and simple, desired to 
support the resolution. He could not see how they could get on 
without the traction engine. 

The resolution was then put and carried unanimously, 

Mr. W. Arnold then proposed the following resolution :—“ That 
this meeting is of opinion that the increased use of road locomo- 
tives, and the improvements effected in their construction, demand 
an amendment of the Highways and Locomotive (Amendment) 
Act, 1878, and especially urges (1) that one licence should avail 
for the whole country, and (2) that the limitation of hours in 
adjoining districts should be so regulated as to enable engines 
to move freely, and that the attention of Parliament be 
called hereto.” He said he was interested in the trade of 
milling and farming—-particularly hops growing in the neighbour- 
hood of Tunbridge Wells—and it was only by the introduction of 
new machinery and of the traction engine that he had been able to 
keep his mill going when other mills had been taken down in al! 
directions. It had been estimated that in the county of Kent 
alone at the present time there were between 500 and 700 traction 
engines, and he did not believe they could produce a farmer in 
Kent who did not use one. Each engine represented an expendi- 
ture of about £1000, so that the engines in Kent alone meant a 
capital outlay of some £700,000. That meant giving employment 
to some 3500 men. He was confident that the industrious classes 
of this country would never permit those who did no work, 
whether they were rich or poor, to destroy the trade of the country 
for their own pleasure or their own whim. 


At this stage of the proceedings the Chairman, who was com- 
pelled to leave, vacated the chair, which was taken by Mr. 
Crittenden. 

Mr. Scott seconded the motion, and bore testimony to the great 
benefit derived from the use of the traction engine in agricultural 
districts, especially in the matter of cheap cartage. He was cart- 
ing manure for 2s, 3d. a ton, which could not be carted by horse 
under 3s, aton. He also thought that the roads were greatly 
improved wherever the engines were used. There were already too 
many restrictions in the use of these engines; and if any more 
were imposed they would be unable to continue their use, and that 
would be another blow to agriculture. 

Mr. Crosskill, who supported the motion, said he had seen many 
extraordinary attempts to put disabilities on traction engine 
owners. If only engine makers and users would combine together 
to make their voices heard, some of these disabilities would rapidly 
be removed by Parliament. The one great thing they wanted was 
that there should be one uniform system of regulation all over the 
country. They were met with the question, that any system of 
regulation ought to be capable of modification under particular 
circumstances, and that was the real difficulty of the case. Parlia- 
ment would have to consider that matter in any Bill that was 
framed. 

Mr. T. Wood thought that the £10 they had to pay fora licence 
should be sufficient to carry them all through the country, 

Mr. Lalonde—Weston-super-Mare—-spoke of the trouble he had 
experienced from these restrictions in the removal of furniture by 
traction engines. Their regulations said that they could not travel 
after sunset, but that they might leave the engine by the roadside 
for the night, but not the vans, so what was the good of that. 

Mr. Henry Pye and Mr. Samuel Lawes having spoken, the reso- 
lution was put and carried unanimously, 

The Chairman, Mr. Crittenden, then moved the following resol"- 
tion :—‘' That in the opinion of this meeting, it is desirable that 
National Association should he immediately formed to promote and 

rotect the interests of traction engine makers, owners, and users.” 
This resolution, he said, was the main object of the meeting. The 
many restrictions which had been pointed out that day rendered 
it quite clear that any alteration which might be required did not 
come within the power of individual action, but that they required 
something stronger, and it would not be fair to expect that what 
would be for the benefit of so many should be obtained by the 
labour and at the “ae of only a few. The present position of 
the traction engine business, so far as the business went, was not 
at all unsatisfactory, in spite of all the grievances which had been 
put before them. The industry was gradually gaining the 
support and appreciation of all those who dealt with heavy 
materials in their work. As chairman of the Kent Traction 
Engine Owners’ Association, which had been in existence for thir- 
teen years, he could testify to many of the benefits derived by 
members of that Association from the support given byit. Many 
had been helped in several cases of hardships, but now the time 
had most essentially come when the matter should be made a 
national one, and a national association formed. He had very great 
pleasure in moving the resolution. 

Mr. Allen—Oxford—seconded the resolution. 

Mr. Lockwood—Barnsley—said he had come all the way from 
the North to be present at that meeting. They wanted one great 
national association which would work well together, and which 
would well thrash out their grievances and do the best they could 
to remedy them. , 

Mr. Fernley supported the resolution, which was carried by 
acclamation. 

A resolution was also passed appointing a committee to carry the 
foregoing resolutions into effect, and the mecting terminated with 
a hearty vote of thanks to the Chairman, 








THe Evectric LIGHTING OF HaMMERSMITH. — The Vestry of 
Hammersmith having now secured their own Provisional Order, 
decided at their last meeting to instruct Messrs, Morgan, Williams, 
and King, of Westminster, to prepare a report on a scheme for the 
electric lighting of the parish, 
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RAILWAY MATTERS. 
Tue Great Western Railway Company is applying for 


»owers to make considerable alterations and extensions in the neigh- 
Fourhood of Cardiff, and also for lines at Margam. 


Tur Ismailia-Port Said Railway was formally opened 
on the 2nd inst. by the Khedive, who, on arriving at Port Said in 
the inaugural train from Ismailia, met with a hearty welcome from 
all classes of the aa. A detachment of about fifty men 
was landed from H.M.S8 Dreadnought in his Highness’s honour, 


Tur Official Messenger of the 5th inst. publishes an 
Imperial Ukase authorising the State to take over from January Ist 
next the railway lines hitherto worked by the Great Russian Rail- 
way Company. The Minister of Finance will submit proposals 
concerning the terms to be allowed to existing shareholders, as well 
as the settlement of accounts between the State and the company. 


Tue Pullman and the Wagner Palace Car Companies 
are, the Railroad Gazette says, extending the use of the Pintsch gas 
to their buffet cars for heating the urns, and it is found much 
cleaner and more satisfactory in the confined s in which the 

rter has to work. A specially construc burner furnishes 
sufficient heat. This new departure tends to eliminate the use of 
oil entirely from the cars. 


A rew days ago a driver at West Hartlepool in bring- 
ing up his engine to ‘‘ couple,” received a jerk which threw him 
off his balance. He caught hold of the first available projection to 
save himself, and this happening to be the regulator, steam was 
accidentally turned on. The engine thereupon came violently into 
collision with the stationary portion of the train, and the first 
carriage was thrown off the rails. Two of the passengers have 
not yet returned home, 


Tue China Railway Company is pushing on through 
Manchuri toward Kirin, and an American contemporary learns 
from Mr. C. W. Kinder, that 130 miles is now under construction. 


The country is rough, and there will be more than 20,000ft. of 
oor. % e material for the bridges has been received from 
Scot 


and and worked up at the China Railwa bay oN Works 
at Shan Hai Kwan, There are four bridges of over t. length 
each, and one tunnel of over 800ft. 


“THE most serious railway accident of the week,” says 
the American Engineering News, ‘‘ was a rear collision, on Novem- 
ber 8th, at 71st-street, Chicago, on the Chicago, Rock Island, and 
Pacific Railroad. A southbound accommodation train for Blue 
Island had stopped at the Eggleston station, 71st-street and 
Wentworth-avenue, and was run into by a vestibule express train 
for Kansas City. The rear car of the accommodation train was 
telescoped by the 1 tive, and in its turn telescoped the second 
car. Six persons were killed and ony dag ag The wreck caught 
fire, but the flames were extinguished by the fire department. A 
dense fog prevailed at the time, and the railway officials asserted 
that the engineman of the express had been warned to run care- 
fully. A head collision occurred, on November 9th, on the Colum- 
bus, Hocking Valley, and Toledo Railroad, near Rising Sun, O., 
and four persons were killed, Disregard of orders was the cause.” 


In the same paper the following statement is made 
which is of interest to people on this side because of the cars which 
are running on British lines with pendant oil lamps. ‘‘It is 
apparent from the frequent occurrence of railway accidents charged 
to oil lamp ‘ explosions’ and the like, that there is still a great 
deal of criminal carelessness on the part of railway purchasing 
agents or operating officers in regard to the quality of the oil used 
for lighting cars. Only last week—November 8th—for example, 
in the careless and fatal collision between two passenger trains 
in the city of Chicago, it is stated: When the heavy express engine 
struck the rear car it pierced half through it, and then sent it into 
the car ahead. Almost immediately the lamps on the two subur- 
ban cars exploded, casting the oil all around and setting the cars 
on fire. A holocaust of sengers was avoided only with the 
greatest difficulty. In the frightful Battle Creek disaster of a 
month ago it was not avoided, the alleged cause of the fire and 
consequently of most of the lives lost being the ‘explosion’ of 
the lamps. Between October 14th and October 17th alone there 
were four different lamp accidents, or alleged lamp accidents, 
recorded in the dail a in two of which the lamp is distinctly 
said to ave ‘ exploded.’ ” 





At a meeting of the council of the Railway Reform 
Association held on the 4th inst. at the offices, Palace-chambers, 
Westminster, the following resolutions were adopted, and it was 
decided to send them to the Prime Minister and Lord Rosebery :— 
(1) “The Railway Reform Association foresees that, unless the 
railway rates for coal are materially reduced, another and still 
more disastrous lock-out in the inland colliery districts is inevit- 
able, seeing that it is impossible for inland colliery proprietors to 
¢ompete with seaborne coal in the London markets, because rail- 
way rates absorb more than one-half, and in other cases nearly 
three-fourths, of the contract price, and therefore the railway 
companies get more for the haulage of a ton of coal to London 
and the South of England than the money received by the colliery 
owners and the miners combined; therefore the association calls 
upon the Government to take immediate steps to save the resources 
of the country | securing to inland colliery owners the advantages 
possessed by colliery owners in Northumberland and Durham, who 
send their coal to London by water for less than one-half the 
money that the railway companies charge from the federated 
districts.” (2) ‘That the cordial thanks of this association are 
due, and are hereby. tendered, to her Majesty’s Government for 
their judicious intervention at the critical period of the coal crisis, 
by which, through the good offices of the Right Hon. the Earl of 
Rosebery at a joint conference of the Coalowners’ Federation and 
the Miners’ Federation, a settlement of the long-pending dispute 
was arrived at; and, further, the association desires to express its 
earnest hope that this settlement will result in the establishment 
of a permanent board of conciliation that shall settle peacefully all 
disputes between colliery owners and miners in the future.” 


Tue following, from the Railroad Gazette, refers to one 
of the things which the pleasant side of life in American 
towns :—‘‘ In some eastern towns, where people have time to think 
about personal comfort, there are ordinances regulating the ringing 
of bells, the blowing of whistles, and the popping of safety valves 
within town limits, The result of such regulation has been to 
reduce those noises a good deal ; in fact, it is a rare occurrence in 
some towns that one hears a disagreeable sound from locomotives, 
except the rattling of the train and the noise of the exhaust, This 
shows the possibility of reducing the noises made by locomotives 
materially, One step forward has been taken by elevated railroads 
in cities, by using a muffler on the exhaust pipe. Such mufflers 
reduce so materially the noise of the exhaust that, when used in 
connection with the other precautions mentioned, the noise made 
by locomotives is reduced to that of the rumbling of the engine as 
it passes over the track. It is possible, then, to materially reduce 
all the pes seer sounds made by locomotives, Engines so 
equipped and worked represent one extreme ; the other extreme is 
He gees by small locomotives hauling heavy trains with the 
bell, whistle, safety valves, and exhausts, all free to produce as 
much noise as they can. The one extreme of quietness is found on 
the Manhattan elevated road in New York and South Side elevated 
in Chicago. The other extreme of noise is now found in the vicinity 
of the Illinois Central Railroad in Chicago. By actual observation, 
at a point on the lines between the city terminal and the World’s 
Fair, one day this month, about seven o'clock in the evening, 
when the inhabitants of that portion of the city were at dinner, 
the trains passed at intervals of a minute and a-half, and the 


noise made conversation difficult at a point fully 9 block from the 
railroad,” 





NOTES AND MEMORANDA. 


THERE are at present forty-seven oil-tank steamers 
afloat, ranging in size from 666 to 4134 tons gross, while no less 
than seventeen more are at present being built at European yards. 


In a paper read before the Society of Engineers, Mr. 
Perry F, Nursey mentioned that, according to Abel, gunpowder 
yields upon explosion 43 per cent. by weight of permanent gases, 
and 57 per cent. of matter which is solid at ordinary temperatures, 
but part of which may exist as vapour when the powder is 
exploded under pressure, At 0 deg. C., and ordinary barometric 
pressure, the per t g g ted by gunpowder occupy 
about 280 times the volume of the original powder. As, how- 
ever, the temperature of the explosion of gunpowder is about 
2200 deg. C., or nearly 4000 deg. Fah., these gases exert a tension, 
when developed in a confined space, which amounts to about 6400 
a or about 42 tons on the square inch if the powder 
entirely fills the space in which it is exploded. The total theoretic 
work which gunpowder is capable of performing in expanding 
indefinitely is about 486 foot-tons per pound of powder. 


THE complete table of sixteenth century measurements 
is as follows, says the Architect :—The breadth—not the length, as 
is particulariy stated—of four barley corns make a digit, or finger- 
breadth ; four digits make a palm, measured across the middle 
joints of the fingers ; four palms are one foot ; a foot and a half is 
a cubit; ten ee, or two feet and a-half, are a step (gressus) ; 
two steps, or five feet, are a pace (passus) ; ten feet are a perch ; 
125 paces are an Italic stadium ; eight stadia, or 1000 paces, are an 
Italic mile ; four Italic miles are a German mile ; and five Italic 
miles are a Swiss mile. It will appear most probable, from the 
preceding statement, that the foot was considerably less even than 
the ancient Roman foot of 11°6 English inches ; the average human 
foot certainly has not that length. The table just mentioned, 
derived from the Romans in most of its parts, is founded upon a 
notion which is very near the truth in a well-proportioned man, 
namely, that the breadth of the palm is the twenty-fourth part of 
the height ; the length of the foot, the sixth ; and the length of 
= cubit, or from the elbow to the ends of the extended fingers, 
the fourth. 


In an article in a German contemporary on “ Estima- 
tion of Silicon in Cast Iron,” Mr. H. Rubricius says good results 
are obtained by the following method:—5 grms. of the finely 
divided sample are dissolved in 25-30 ce. of hydrochloric acid— 
sp. gr. 115—in a tall beaker, and the solution diluted to 
150-200 ce. and filtered. According to the author} no appreciable 
amount of silieic acid is formed and dissolved by thus operating, 
avoiding large excess of acid and long continued heating; so that 
the residus on the filter contains sensibly the whole’of the silicon 
originally present. This residue is washed two or three times with 
water, as often with dilute hydrochloric acid—one part acid 
sp. gr. 1°15, two of water—and finally with hot water; the filter is 
dried and carbonised in a platinum a ager and the residue fused 
with saltpetre over a blast lamp. A solution of recrystallised 
salammoniac—30 grms.—in 75 cc. of water is made in a porcelain 
dish, and the platinum capsule and contents digested therewith 
boiling, whereby the flocculent silica is ultimately left undissolved ; 
the liquid is then diluted two or threefold and filtered, the silica 
left on the filter being washed with chloride of ammonium solution, 
and finally with hot water; after ignition it is usually pure white. 





L'Elettricista for November contains a paper, by 
Signor G. Brucchietti, on the effect of the absorption of hydrogen 
on the thermo-electric power and electrical resistance cf palla- 
dium. The author finds that the resistance of a wire of palladium 
containing hydrogen increases in proportion to the quantity of 
hydrogen absorbed, and that when it is saturated the resistance is 
1°55 times as great as it was before being charged with the hydro- 
gen. If the same wire is repeatedly saturated with, and freed 
from hydrogen, the resistance seems to tend towards a constant 
value—whether hydrogen is present or not—which is intermediate 
between the resistance before being charged and that after being 
charged for the first time. In the experiments on thermo-electric 
force the author used a couple consisting of palladium and nickel, 
and found that the thermo-electric force of this couple increased 
with the amount of hydrogen absorbed by the palladium. When 
the palladium is saturated, the thermo-electric force of the couple 
is 1°66 times as great as it was before the palladium was charged. 
In a thermo-electric couple formed of charged and uncharged 
palladium the current at the cold junction was found to go from 
the charged to the uncharged ge era This result is, Nature 
says, contrary to that obtained by Knott, and the author supposes 
the divergence to be due to impurity of some kind. 


Ir would be interesting to know if there are as yet any 
sufficiently authentic data upon which to base a statement with 
— to the volume, pressure, and temperature .of dynamite or 
other high explosives. As, however, dynamite isa mixture of nitro- 
glycerine with an inert absorbent—Kieselgulr—any statement 
must relate only to the nitro-glycerine contained in the dynamite, 
and not to the compound itself. As regards nitro-glycerine, Nobel 
estimates that one volume disengages 1298 volumes of gases of 
100 deg. C. ata barometric pressure of 760 mm., consisting of 554 
water vapour, 469 carbonic acid, 236 nitrogen, and 39 oxygen. 
List estimates the bulk of the liberated gases at 1504°9 volumes. 
Nitro-glycerine therefore evolves nearly six times as much gas as 

npowder computed fora temperature of 100 deg. C. A farhigher 

egree of heat, however, is produced by the instantaneous combus- 
tion of nitro-glycerine, which accordirg to Nobel, expands the bulk 
of the freed gases to eight times the original 1298 volumes, whilst 
the gases of gunpowder would not be trebled at a like temperature. 
The explosive force of nitro-glycerine therefore stands in relation 
to that of gunpowder as 13 to 1 a volume. The principle 
here involved appears to the author to important as having a 
bearing on the method of proving rifles, sporting guns, and artil- 
lery, in which modifications of nitro-compounds, otherwise known 
as smokeless powders, are used as the propelling agents, 


In an article in the American chemical newspaper, Dr. 
C. Engler describes some experiments bearing on the origin of 
petroleum, and refers to several of the existing theories on the 
subject. According to one of these the remains of animals form 
the raw material from which petroleum is formed in nature. There 
are many facts proving the decay of masses of animals which we 
find now in banks in the crust of the earth in the form of the 
remains of shells, fishes, saurians, How can the transforma- 
tion of animal remains into oil be imagined? In order to answer 
this some thousands of salt water fishes and also shells have been 
distilled under strong pressure, The result was a liquid, contain- 
ing mostly nitrogenous bases, such as pyridin, which was little or 
not at all similar to petroleum. ‘‘ I then recalled some experiments 
of Wetherill and Gregory, who found that the wax found in 
cadavers, the so-called ‘ Adipocere,’ was nothing else but the fatty 
residue, which remains after the putrefaction of all the other 
animal matter, especially of the nitrogenous constituents of the 
cadaver. It is also well known that even fossil bones frequently 
contain fat. The question now raised was this: Could not the pro- 
cess in nature have been a similar one; should not first of all the 
nitrogenated animal substance have been destroyed, leaving the fat, 
which was then transformed into oil’ In order to prove chemically 
this possibility, I submitted animal fat—train oil—to distillation, 
first in a sealed glass tube, later on in a large iron vessel, under a 
pressure of twenty-five atmospheres at a moderate heat—300 deg. 
to 400 deg. C—and to my great delight found that under favour- 
able conditions 70 per cent. of the train oil was transformed into 

troleam. This equals 90 per cent. of the theoretical output. 

ide the oil some water and some combustible gas was always 
formed, The same behaviour has been shown by other fats like 
butter, the fat of hogs, artificial fats, also the chemically pure gly- 
cerids of the fats like tri-olein, tri-stearin and the free fatty acids,” 
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MISCELLANEA. 


Trarric arrangements for ships passing through the 
Se Canal have now been completed, and st 8 are passi 
aily. 


WE are requested to state that Messrs. A. F. Smulders, 
of Utrecht, have appointed Messrs, Straker, Whitworth, and Co., 
159, Cannon-street, as their sole agents for the British Isles. 


Tur Dover Harbour Board have closed arrangements 
with an oil company for the erection on the quays of large oil 
reservoirs, which are to be constructed by next summer, when oil 
tank steamers will make Dover a depét for the South of England, 
and run regularly between there and Russian and American ports. 


Tue private Bills relating to schemes to be considered 
next session include notices of 39 railway Bills, six tramways, 78 
pee orders, 27 electric lighting Bills, and 47 miscellaneous, 

ing a total of 197, as compared with 172 deposited last year, 
Most of the great trunk companies have deposited notices of exten- 
sions. 


As there has seemed to be some misapprehension with 
regard to the inspection of the Ship Canal by the directors yester- 
day, it has been thought well to state that this visit was of a 
purely business character, and will not be in any sense an inaugu- 
ration of the canal, or a ceremony of any kind. It was a private 
inspection. 


Messrs. FowLer and M’VirTre, of Galveston, have 
decided to place their new steamer Kilburn on the berth at 
Galveston, to load cotton for Manchester direct. ‘The steamer, 
which is due to arrive in Manchester about the Ist of January, is 
expected to bring one of the largest cargoes of cotton to be dis- 
charged during the present season, the carrying capacity of the 
ri being for 10,600 bales, ee 

Tuis—Friday—evening the electric light installation at 
Chatsworth, ‘the chief seat of the Duke of Devonshire,‘is to be in- 

pected by a ber of invited guests. Itis claimed to be the largest 

private installation of electric light by water power which has been 
carried out, and the method of lighting many of the rooms is 
unique. The Duke of Devonshire has given permission for the 
opening of the private apartments not usually on view. 


Tue Fire Brigade Committee of the London County 
Council continue to recognise the importance of increasing the fire 
brigade plant for the Metropolitan Fire Brigade, and have just 
ordered from Messrs. Merryweather and Sons, of Greenwich, three 
additional large size ‘‘ Metropolitan” pattern steam fire engines, 
arranged to be stoked whilst ex route to the scene of fire, and fitted 
with all their latest improvements. These engines will be of the 
same class as nineteen steamers previously supplied to the Brigade 
by the same firm, 








At a meeting on Monday of the Southampton Harbour 
Board, as to the lighting of the Solent, the clerk said that so may 
mail vessels used the port of Southampton, and came in at such a 
speed that pilots had great difficulty in avoiding the buoys. It 
had, therefore, been determined, with the consent of the Trinity 
Brethren, to place three gas buoys in the Solent and one at Netley 
Shoal. The buoys would be of steel, and charged with gas every 
month on the Pintsch system, the gas being the same as used in 
railway carriages. A new fog signal is to be placed at the Needles 
by the Trinity House Brethren. 


In his message to Congress, President Cleveland said 
on Monday :—‘“‘ The Nicaragua Canal Company has unfortunately 
become seriously financially embarrassed, but generous treatment 
has been extended to it by the Government of Nicaragua. The 
United States is especially interested in the successful achieve- 
ment of the vast undertaking of which this company has charge; 
and that it should be accomplished under distinctively American 
auspices, and its enjoyment assured, not only to vessels of our 
country as the channel of communication between the Atlantic 
and Pacific seaboards, but also to ships of the world, in the 
interest of civilisation, isa proposition which, in my judgment, does 
not admit of question.” 


Tue Sheffield Chamber of Commerce has been visited 
this week by Mr. Bateman, C.M.G., of the Board of Trade, who has 
been sent by Mr. Mundella to inquire into the difficulties at present 
existing with regard to the exportation of steel to France. The 
president, Ald. W. H. Brittain, J.P., was in the chair, and repre- 
sentatives of the various houses carrying on trade in steel with 
France were present. Mr. Bateman explained the position of the 
Customs’ regulations with regard to the admission of steel in 
France. Discussion followed on the points arising out of his state- 
ment and the conditions under which the trade ought to be con- 
ducted. Mr. Bateman afterwards inspected the manufacture of 
steel of the descriptions exported to France, and took away with 
him various samples with a view to his negotiations with the 
French Government. 


Mr. MarsHatt Stevens, the manager of the Man- 
chester Ship Canal, announces that sea-going vessels trading to 
the Ship Canal up to Runcorn will, during the year 1894, continue 
to pay the ship dues now levied; vessels trading to the canal 
beyond Runcorn to a point near Warrington will pay lower rates 
than to Runcorn; while vessels trading to any part of the canal 
between Warrington and Manchester will not be charged any 
ships’ dues. Pilotage is not to be compulsory on the canal, but 
many of the Mersey sea pilots, as well as local pilots, will be avail- 
able, and a plan of the canal for their use is being prepared, giving 
frequent cross-sections with index numbers to correspond with 
number plates on the banks. Many of the Mersey tugs are licensed 


| to tow vessels in the canal, and arrangements are being made for 


the provision of powerful lamps for navigation by night. Steam 
and hydraulic cranes will be at hand to secure despatch in dis- 
charging and loading, and experienced stevedores are being 
obtained from various ports. The attention of shipowners is 
directed to the fact that the fixed bridges over the canal are 75ft. 
above the ordinary water level; the height of the masts should not 
exceed 70ft. 


A WELL-ATTENDED meeting of South London merchants 
and wharfingers, convened by the London Chamber of Commerce, 
was held on Monday “‘ to consider whether any action is desirable 
at this junction in connection with the refusal of the County 
Council to proceed with the southern approaches to the Tower 
Bridge.” Mr. E. Besley presided, and pointed to the necessity of 
some pressure being brought to bear upon the County Council in 
this matter, as otherwise the bridge, when opened, would be of 
very little use. He thought it was a pity that the Council, in their 
scheme, proposed to ignore the Star-corner, which had been 
widened at an outlay of £92,000. The route proposed by the 
St. Olave’s Board of Works, which would take advantage of that 
improvement, would cost £40,000 less than that adopted by the 
County Council. Mr. A. Shand said if the County Council's 
scheme, including the ‘‘ betterment” principle, were carried 
through, it would turn about 600 working men out of theirhomes, and 
throw 700 or more men employed in tanning yards out of work. 
It was well known in Bermondsey that if a factory was pulled 
down it was never rebuilt, but transferred to the country. After 
further discussion, the following resolution was carried:—‘‘ That 
this meeting of merchants, wharfingers, and manufacturers of 
South London urges the County Council to proceed as rapidly as 
possible with the necessary approaches to the Tower Bridge from 
the south in order that the ties. when completed, may be 
available for traffic.” On Tuesday the County Council, in spite of 
opposition, determined to proceed with its betterment clause in 
the Bill this session of Parliament. It is, therefcre of no use 
to complete the bridge for a considerable time 
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PUBLISHER'S NOTIOE, 


The Publisher of THE ENGINEER desires to state that a SPECIAL 
NuMBER will be issued on the 15th December. The number will be 
mainly devoted toa profusely illustrated description of the OLD AND 
New PROJECTS FOR A Bripee BY THE TOWER OF LONDON, 

Old London contains in its chronicles nothing more interesting to 
the readers of THE ENGINEER than the Justery which surrounds the 
sites of London Bridge and of the Tower. For more than five hundred 
years the historian of engineering i England has turned to London 
‘Bridge and the buildings and machines associated with it, for illus'va- 
tions and examples, A nd now the engineer's art, aided by that of the 
architect, has added to the tocality one of the most remarkable engineer- 
ing structures of modern times. 

Tt is to give a history of Past PROJECTS FOR BRIDGING THE 
Tuames, and a full and accurate description of the NEW BripGE BY 
THE TOWER, illustrated by a larger number of engravings than has 
ever before been published in THE ENGINEER on one subject, that our 
SpecIAL NUMBER is being prepared. 

The NEW TOWER BRIDGE is the largest bascule bridge in the world, 
and its basenle span is as much longer than any of its predecessors as 
the Forth Bridge was larger than any bridge before it, The illustra- 
tions for the SrECIAL NUMBER will include a DOUBLE-PAGE REPRO- 
puction of a drawing specially made by Mr. C. W. Wyllie, and 

rinted on large paper; numerous Enyravings from Special Photo- 
graphs of the Bridge, showing its progress during construction ; 
‘Engravings from Sketches; and a large number of Engravings from 
the Working Drawings from which the Bridge has been built. The 
accompanying letterpress will be supplied by Mr. J. E. Tuit, the 
engine r for Sir William Arrol and Co., one of the firms of contrae- 
tors, who have carried out the designs of Mr. John Wolfe Barry, VP. 
Tast. C. ER. 

As this issue of THE ENGINEER will possess vaterest for an excep- 
tionally wide cercle of readers, it will present unusual advantages to 
advertisers; and it is desirable therefore that application for space 
should be made not later than Monday, December 11th. 

Price 6d. (post free 64d. to any part of the United Kingdom. ) 
Foreign edition (on thin paper) 104d. post free to any destination 
outside the United Kingdom. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*," In order to avoid trouble and confusion, we find it necessary to inform 

dents that letters of inquiry addressed to the public, and intended 

“or insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and bearing a penny 

postage stamp, wn order that answers received by us may be forwarded to 

their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be panied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of icati 

A. H.—So far as we are aware nozzles hin. in diameter are the largest used in 
hydraulic gold mining. 

. B. (York-street.)— We do not know how much coal and stores the Victoria 
had on board when she sank, but her weight at the time cannot have been 
far from 10,200 tons. 








MR. RECKENZAUN. 
(To the Editor of The Engineer. 

S1r,—Will you allow me a space in the columns of your journal, which 
has amongst its readers so many of my late husband's friends, to thank 
them for sending me in such numbers letters of sympathy and condo- 
lence. Their number is far too great for me to reply to them individu- 
ally, and I hope you will give me this oppcrtunity of expressing to them 
my warmest thanks and the gratification it is to me to know how 
universally my husband was beloved and respected. E, RECKENZAUN. 

34, Hemberton-road, Stockwell, 8.W., 

November 27th. 


Tur & ty erder, from ong seuangent tn town or enuntry 

E ENGINEER can be had, by order, any newsagent in Or cou! 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. £0 148. 6d. 
Yearly (including two double numbers).. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad. 

4 complete set of Tak ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Taw Paper Copies— 

Half-yeariy .. 2c cc oc oc co a» co 40 10s, Od, 
~ £1 168. Od, 


#1 0s. 8d. 
Reapina Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tuk ENGINEER. Price 2s. 6d. each. 
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Twicy Paper Copies— 
ae 00, Gb) 60% 00 68) en dey 09 
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*,* The charge for advertisements o) four l 
for two lines 
charg 
ment measures an inch or more, the 
single advertisements 
Order in payment. 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to ti.is condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and “ special’’ positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for ary to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

yer are to be addressed to the Publisher, Mr. Sydney White; all other 
ters to be addressed to the Bditor of Taz ENGINEER. 





MEETINGS NEXT WEEK. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Enaingers.—Wednesday, December 13th, at the Durham Colle ze 
of Science at 8pm. Paper: ‘Some Forms of Locomotive Cranes,” by 
P. M. Pritchard, Stud. Iust. C.E. 

InsTITUTION OF CivIL ENGINEERS.—Tuesday, December 12th, at 25, Great 
George-street, Westminster, 8.W., at 8pm. Paper: ‘‘Cask Making Ma- 
chinery,” by Mr. Lewis H. Ransome, Assoc, M. Inst. C.E. Students’ 
meeting, Friday, December 15th, at 7.30 pm. Paper: ‘ Continuous 
Automatic Railway Brakes,” by Mr. H. J. Orford, Stud. Inst C.E. Sir 
Douglas Galton, K.C.B., F.R.8., Assoc. Inst. C.E , will take the chair. 

Socrety or Arts.—Monday, December 11th, at 8 p.m. Cantor lectures, 
Paper: ‘‘ The Art of Book and Newspaper Illustration,” by Henry Black- 
burn. Lecture IIl.—7he Author—His part in the illustration of books— 
His handwriting—The decorative page—Examples of illustration - 
Archaic, decorative, topical—The book of the past—The book of the 
future. Wednesday, December 13th at 8 pm. Paper: ‘ Carriage-way 
Pavements for Large Cities,” by Lewis H. Isaacs. Sir Benjamin Baker 
will preside. 








DEATH. 
On the 4th inst., at Eastnor House, Blackheath, Bryan Donkin, 
M.I.C.E., aged 84. 
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PRES:DENT CLEVELAND'S MESSAGE. 


Tue President of the United States transmitted on 
the 4th instant his Message to Congress. It is long. 
It was received with very great interest by those 
who heard it, and will be read with mingled feelings 
all over the United States. It deals with questions 
which have been disputed with the last extremity of 
bitterness in America; and they have been handled 
with an audacity which has originated in an iron will. 
That President Cleveland’s views on tariff reform will 
not be accepted as sound without dispute is certain; 
that the reform proposed will be carried out to complete- 
ness is more than doubtful; but that in the end he will 
have his way in large part, if not altogether, seems to be 
beyond contention. The proposals affect United States 
commercial and even social hfe to the foundations. But 
unfortunately their influence is not confined to the 
United States. They intimately concern our own well- 
being. It is doubtful, indeed, if any public utterance of 
the head of a Government, short of a declaration of war, 
has been penned which possesses more interest for the 
people of Great Britain. 

For many years the United States adopted the pro- 
tectionist policy of all civilised nations save Great Britain. 
It was of no avail that Free Traders and political econo- 
mists thundered at the doors of the United States 
customs house. Success attended Protection. The 
country developed in civilisation ; extended its inhabited 
area; augmented in population, in wealth, in comfort, at 
a rate absolutely without precedent; and the baftled 
political economist fell back on the argument that the 
United States formed a universe in themselves, and were 
in that happy position that they needed not to buy any- 
thing. Yet the people of America saw things from a 
somewhat different point of view. They had enormous 
quantities of agricultural produce to sell, and this must 
be paid for in something. They could not export if they 
did not import. So they imported. Then came the 
McKinley Tariff. Protection went mad. The result has 
been sufficiently disastrous to excite alarm. It is 
anticipated that there will be next year a deficit of nearly 
£5,000,000 on the annual budget. It is true that some 
£30,000,000 are now spent each year by a Democratic 
Government in pensions. By cutting down this egregious 
waste of money, it would be easy to make expenditure 
balance income. But to do this is more than even Presi- 
dent Cleveland dare attempt. All over the Union there 
is bad trade, lack of employment, discontent. The silver 
question has had something to do with the bringing 
about of commercial disaster; possibly, however, not so 
much as some persons suppose. President Cleveland 
proposes to solve the difficulty by providing more employ- 
ment. Having pointed out that a reduction in the 
import duties on the necessaries of life would add to the 
comfort of the people, he goes on:—‘“‘ Not less closely 
related to our people’s prosperity and well-being is the 
removal of restrictions upon the import of raw materials 
necessary to our manufactures. ‘The world should be 
open to our national ingenuity and enterprise. This can- 
not be while Federal legislation, through the imposition 
of a high tariff, forbids to American manufacturers as 
cheap materials as those used by their competitors. It 
is quite obvious that the enhancement of the price of our 
manufactured products resulting from this policy not 
only confines the market for these products within our 
own borders, to the direct disadvantage of our manufac- 
turers, but also increases their cost to our citizens. The 
interests of labour are certainly, though indirectly, in- 
volved in this feature of our tariff system. The sharp 
competition and active struggle among our manufacturers 
to supply the limited demand for their goods will soon 
fill the narrow market to which they are confined. Then 
follow the suspension of work in mills and factories, the 
discharge of working men, and distress in their homes. 
Even if the often-disproved assertion could be made good 
that a lower rate of wages would result from free raw 





materials and low tariff duties, the intelligence of our 
working men leads them quickly to discover that their 
steady employment, permitted by free raw materials, 
is a most important factor in their relation to tar:ff 
legislation.” 

In this country, many well-meaning individuals 
have clamoured for American Free Trade, believing 
that the opening of American ports would be for Great 
Britain an unmixed good. They have held that Free 
Trade is so admirable a thing in principle that its 
adoption by any other nation must be serviceable to Great 
Britain. We commend to their attention the pas- 
sage which we have just quoted. From the day that the 
United States adopt Free Trade, they will become the 
most energetic competitors in the world’s markets that 
Great Britain has ever encountered. Even then we 
might be able to hold our own for many years to come; but 
President Cleveland proposes, not Free Trade, but a system 
of modified Protection which will be not only indirectly 
but directly damaging to this country. He will continue 
to tax manufactured goods while he will admit raw 
materials free. Now the only raw material worth men- 
tion that Great Britain sends to the United States is pig 
iron, and that might very readily be produced in the 
United States at a less cost than it can be imported, if 
wages dropped alittle. Steel rails are at the present 
moment being sold in America for about £4 a ton, and 
Messrs. Carnegie boast that so perfect are all their manu- 
facturing appliances that they can continue to undersell 
Great Britain. If the result of President Cleveland’s 
policy is a general reduction in the cost of production, 
and a further development of manufactures, the United 
States should be able to compete with this country in 
China, in India, in Africa, in every market of the world. 
Already we have cause to look with apprehension on the 
development of the American mercantile marine. We 
have placed facts before our readers which leave no room 
for doubt on this point. What may be anticipated when 
the United States carry multitudinous commodities in 
their own ships to every port in the world ? 

Hitherto the export trade of the country has been 
almost exclusively agricultural. The exports of agricul- 
tural produce from the United States for the fiscal year 
ending June 30th, 1892, attained the enormous figure of 
£160,000,000, being 78 per cent. cf their total exports. In 
the last fiscal year this aggregate was greatly reduced, but 
reached £123,000,000, being 75 per cent. of American 
commodities exported. ‘‘A review,” says President 
Cleveland, ‘of the agricultural exports, with special 
reference to their destination, will show in almost every 
line that Great Britain and Ireland absorb by far the 
largest proportion of cattle. The total exports of cattle 
aggregated in value for the fiscal year ending June 30th, 
a sum of 26,000.000 dols, of which Great Britain took 
considerably over 25,000,000dols. Of beef products of 
all kinds the total exports amounted to 28,000,C00 dols , 
of which Great Britain took 24,000,000 dols. Of pork 
products the total exports were 84,000,000 dols., of which 
Great Britain took 53,000,000 dols. In breadstuffs, cotton, 
and minor products, like proportions sent to the same 
destination are shown.’’ It will be seen that the value 
of manufactured goods — ‘‘ commodities" — other than 
agricultural produce, amounted in the last fiscal year to 
only £41,000,000; competition to this extent in foreign 
markets was little to be feared by us. What may the 
future have in store ? 

There are two aspects of the question, however, which 
deserve consideration. They are full of hope and en- 
couragement for Great Britain. In the first place, it is 
by no means certain that the free import of raw materials 
can very much develope American manufactures, simply 
because the country already possesses within its own 
shores nearly all the raw materials that it can work up. 
Indeed, when we come to consider the matter in all its 
bearings, it becomes tolerably apparent that the action 
of the new tariffs will be more antagonistic to certain 
American interests than President Cleveland would 
perhaps care to admit. In the United States almost 
every “interest” is controlled by a “ring,” and the 
system has been pushed to lengths which are almost 
ridiculous. Thus, for example, a “ring” was formed to 
control nails. But nails are sold in kegs, and very soon 
after the nail ring had been formed a keg ring was esta- 
blished, on somewhat antagonistic principles. Of course 
all sorts and kinds of raw materials form the subject of 
“rings,” and the reconstruction of the tariff on President 
Cleveland’s lines would, beyond question, hit large 
numbers of rings very hard indeed. Thus the importation 
of pig iron duty free from England would upset the 
United States iron market. The working of the rings 
would always be for the good of Great Britain or any 
other country capable of supplying the States with raw 
materials ; the rings constituting, in fact, what may be 
termed zones of internal protection, which a revision of 
the tariff might modify in their influence, but could not 
break down, while human nature is what it isin America. 

The second point in our favour is the American work- 
man, his methods of life and his necessities. It remains 
to be proved that under any conceivable circumstances, 
tariff or no tariff, the United States could compete on 
level terms with Great Britain, France, or Germany in 
the world’s markets. Many persons hold that there is 
no difficulty about the matter, others hold that there is. 
In considering this question, and endeavouring to arrive at 
the truth, it must not for a moment be forgotten, first, 
that the American employer is quite remorseless in get- 
ing work out of his hands. No one acquainted with the 
facts disputes that the United States ‘ Boss” is un- 
rivalled at driving. The other fact is that there is no 
people on the face of the earth so clever in the produc- 
tion of labour-saving machines. 

We have, we believe, stated the facts of the situation 
impartially. What is the deduction to be drawn? It is, 
we think, that the proposed revision of the United States 
tariff involves issues of very grave import for Great 
Britain. That the advantage we shall derive from it in 
this country must be small. That the change will tend 
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strongly to develope the export trade of the United 
States. That this development will operate prejudicially 
on our export trade; and that it will become more than 
ever necessary that our manufacturers and engineers should 
exert themselves to maintain the position which we now 
hold. There must be no despondency. The steadfast- 
ness of Great Britain has already carried the country 
through greater difliculties than any likely to arise in the 
near future; and there is no reason why it should not do 
so to the end. 


ENGLISH AND FRENCH NAVAL POLICY. 


AFTER many years of apathy the country is at last 
becoming aroused to the danger of allowing its fleet to be 
the subject of party rivalry, and the means whereby 
either side may pose as an advocate for retrenchment in 
reducing the public expenditure. Yet this has recurred 
periodically for more than half a century. In 1840 
England was in serious danger, owing to reductions made 
in the Naval Estimates, after the passing of the Reform 
Bill in 1832. France could hardly be restrained from 
going to war with us, and the French admiral in the 
Mediterranean declared his readiness to engage our 
squadron, then only half manned. In 1860 France led 
the way in building ironclads, and a great effort on our 
part was necessary to pass her. Ten years later we again 
relaxed our exertions ; the Naval Estimates were reduced ; 
dockyards were shut up; and officers retired in swarms 
on a most liberal scale of remuneration. From this last 
step we are still suffering. After 1880 a few thoughtful 
men began to point out the risks we were running, but it 
was not until the support of the press was enlisted in 
1884 that the nation took the matter seriously. Even 
then we only proceeded to strengthen our fleet in a half- 
hearted way, so that when in 1889, under the influence 
of great pressure, a really large measure of ship construc- 
tion was put forward, our naval supremacy had departed. 
That measure, to some extent, made good deficiencies of 
former years; but it did not restore that maritime pre- 
ponderance without which we may at any moment 
encounter great disaster. 

' What during the same period has been the naval policy 

of France? For some years after the restoration of the 
monarchy in 1814 little or nothing was done to build up 
again the navy, which had suffered so severely in the 
long struggle with us. In 1820 it had fallen to such a low 
ebb that the Minister of Marine suggested either “ to 
abandon the institution to save the expense, or to increase 
the expenses to save the institution.” The country was 
roused, and a large sum was granted to resuscitate the 
navy. Such progress was made that Algiers was occupied 
ten years later, and in 1840 our officers bore unanimous 
testimony to the efficiency of the French fieet. Then the 
Prince de Joinville was placed at the head of the French 
marine, and he did an immense deal to improve and popu- 
larise the navy. Their annual Naval Estimates averaged 
between four and five millions sterling, while our own had 
been cut down only a few years previously to three 
millions. Napoleon III., on coming into power, continued 
the policy of the Prince; and the eyes of Englishmen 
were opened to what had been going on when the 
Crimean War saw the appearance of over thirty French 
line-of-battle ships and numerous frigates equipped for 
action. Fortunately they were our allies, or we 
should have cut a very different figure. After that 
war came the era of ironclad construction, in which 
the talent of Dupuy de Lome was conspicuous in pro- 
ducing the first specimen of the modern battleship. We 
at first looked on with indifference, or made peevish 
complaints of the enterprise of our neighbours. Lord 
Malmesbury records in his memoirs that in an interview 
with Napoleon in 1859 the latter was much out of 
humour with Lord Palmerston’s Government, which 
suspected all he did, and was always complaining of his 
building ships. The Emperor ridiculed this as childish, 
and said, “‘ Let each build what he considers the right 
number; you ought to have twice as many as I, as they 
are your principal protection.” Had we only adopted 
this good advice, future scares and unseemly panics 
would have been avoided. 

The French were greatly disappointed that in the war 
of 1870 their navy was unable to effect any diversion in 
their favour; but it became an incentive to greatly 
increase the fleet when the country settled down again. 
An extensive programme was initiated, which has con- 
tinued with some modifications to this day. The Naval 
Estimates, which in 1860 had, owing to the new develop- 
ment of fleets, reached six millions sterling, continued to 
rise until in 1880 they were nearly eight millions. They 
were practically at this time spending as much on new 
construction—which is a fair criterion of relative progress 
—as we were. In the four years from 1878 to 1881 our 
aggregate expenditure on this important item only 
exceeded theirs by £400,000; equivalent to half a battle- 
ship. The French Naval Estimates are now over 10} 
mnillions sterling, and they do not include pensions or 
retired pay, which is put in another vote, while a sum of 
nearly two millions sterling for the same service is a large 
item in our Estimates. 

There is no comparison also between the methods 
adopted in the two countries for examination of, and 
debate on, the proposals of the naval administration by 
the respective Parliaments. In France the financial year 
begins on the Ist of January. The Naval Estimates are 
prepared early in the previous year, and then referred to 
a Commission of members who go thoroughly into all 
the proposals. They may recommend reductions or 
modifications, and finally the matter is discussed by the 
Chamber, with the result that the Estimates are usually 
passed by Angust. This enables the Minister of Marine 
to make all his arrangements for the work to be under- 
taken in good time. How different the system with us. 

Our financial year begins on April Ist. The Naval Esti- 
mates are prepared at the end of the year and presented 
to Parliament when it meets in February. There is no 
keen criticism of the proposals, but hasty votes are taken 
long, perhaps, after the expenditure of the money has begun. 





What is the use of discussion when the Minister is pressing 
for money to discharge obligations already incurred ? 

From this brief summary it is evid ent we have entirely 
neglected the weighty words of Pitt, when in 1804, in his 
motion on the state of the Navy, he said, ‘Let us aug- 
ment rather than diminish the pride of the nation. Let us 
watch with the greatest ral a and circumspection 
the rise and progress of the new marine in France so 
dangerous to the interest and glory of this country. 
Her present exertions are unprecedented in history.” 
Our policy has been one alternately of reducing every- 
thing connected with the Navy to the lowest level of 
peace requirements, with bursts of lavish expenditure 
when our vast interests in some part of the world 
appeared in peril. Then, as Sir Charles Dilke has aptly 
remarked, ‘‘ we just put the Treasury to bed, and allow 
the Naval authorities to spend loan money like water.” 
Everything we can lay our hands on of warlike material, 
good, bad and indifferent, is bought up, and when the 
panic subsides, stores that have never been used are 
disposed of for a quarter of what they cost. This is not 
the way to be in readiness for war, and the result is, that 
so far from being equal at sea to a combination of any two 
Powers, we are not yet in a position to contend successfully 
with one. Our Navy is as important to us as the army is to 
France or Germany. Our expenditure on it should bear 
some proportion to what those countries consider 
necessary for their principal weapon of defence. The 
organisation of our fleet for immediate war service should 
be as complete as that wonderful system which enables 
armies to be mobilised in forty-eight hours. Everything 
is provided for. We spend twenty millions on ships, and 
omit the docks, which are equally important; or the 
reserves of ammunition, without which the ships would 
be useless. At Toulon a disabled gun can be replaced 
in a ship by another in a few hours. It would be a 
useful bit of drill to order one of our Channel Squadron 
to shift a 67-ton gun, and note the time the vessel was 
out of action. In fact, we are only at the threshold of 
an efficient organisation for war. It may need a terrible 
lesson to convince us that no nation can neglect with 
impunity any precaution for insuring that its armed 
forces are prepared at all points. 
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OUR FOREIGN MACHINERY TRADE, 


SomE months ago we noticed in THE ENGINEER the 
tendency to increase in some of the branches of export trade 
in machinery and manufactured iron and steel. It is a fact 
that is worth referring to, and is shown in the most recent 
Board of Trade returns, that that tendency continues. For 
instance, we find that the exports of agricultural machinery 
in the first ten months of the present year weré to the extent 
of £806,891, whilst in the same period of last year the value 
of these exports was only £716,937, and this amount was 
also larger than that of its corresponding predecessor. It is 
worthy of note, too, that in the most recent months the rate 
of increase has been greater than in some of the earlier 
months of the year. Again, in the last month, the value of 
the sewing machines exported has increased greatly, both to 
Europe and to some more distant parts. In the exports of 
steam engines the locomotives show still a further decline, 
especially to South America and to the British East Indies; 
but there is an increase in the value of the agricultural steam 
engines sent out of the country from £668,239 for the first 
ten months of last year to £770,712 for the same period this 
year; andin “other descriptions’’ there isan even more marked 
increase. In the two classes to which we have just referred, 
it may be noticed that South America has of late bought 
much more freely of steam engines, whilst in ‘‘ other descrip- 
tions’ the enlargement of the exports has been to Russia 
and to the East Indies. Machinery other than steam 
engines is increasing in the value of the exports, but not so 
rapidly in the total as in the detailed descriptions above 
given. In railroad iron and steel, also, we have an increased 
export, both in quantity and value—in quantity from 
380,279 tons for the first ten months of last year, up to 
496,993 tons for the same period of the current year; and 
that increase, it is even more satisfactory to notice, has 
arisen alike in rails, chairs, sleepers, and unenumerated 
goods. In the same way, our exports of galvanised sheets show 
increases, as well as those of old iron and steel and of un- 
wrought steel. The total quantities of iron and steel 
exported, and the values of the whole, are this year still 
below what they were for the corresponding time last year; 
but it is satisfactory to notice that there is the increase we 
have shown in some prominent branches of the exports. The 
condition of some of the countries that were amongst the 
chief of the buyers from us for those classes of goods can only 
be described as showing signs as yet of the ability to 
purchase which full recuperation should in time give; but 
the low prices to which iron and steel and also some kinds 
of machinery have fallen, are evidently beginning to attract 
more purchasers, and as the nations gain strength after the 
long series of financial reverses that have been known during 
the last three years, there ought to be a greater ability to 
meet what must be their increased needs for machinery, and 
for many manufactures of iron and steel. In the meantime 
we have to make our processes of manufacture more complete 
if possible, and to cheapen the cost of the goods at the place 
that the purchaser needs them, so that we can retain our 
trade in the international competition which seems to be 
increasing from period to period. 


THE MINERS’ FEDERATION AND THE STACKING OF COAL 
ON PIT BANKS. 


ALTHOUGH we are not able this week to put our 
readers in possession of the whole of the business likely 
to be transacted at the Special Conference connected with 
the Miners’ Federation, which meets at Birmingham on 
Thursday, it is worth while to throw some light on the 
present position of the coal trade, and several important 
topics which ought not to escape attention. Although the 
principal business for which the Conference is called is the 
appointment of the men’s representatives on the new Concilia- 
tion Board, there are many questions which must naturally 
press themselves upon the attention of the Conference. The 
state of the coal trade, and the fact that from 15,000 to 20,000 
men are still out of work, must be considered. The lessons 
taught by the struggle have been of a most momentous 
character, for in addition to the privation and suffering which 
has been endured, and the loss in trade and wages, consumers 
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have undoubtedly learned to do with less coal than they ever 
used before. It is pointed out as a notable fact that in the 
manufacturing districts appliances of all descriptions haye 
been brought into use for the purpose of economising the 
consumption of fuel. Another vital point which the 
Conference has been asked by several large Yorkshire 
colliery branches to consider is the stacking of coal at 
the pits. The practice, which has been condemned by 
Lancashire miners, is looked upon by large colliery owners 
as almost a prohibition of the working of the thick coal seams 
If the question is not decided at the Conference it is sure to 
engage the attention of other tribunals. The Yorkshire cog]. 
owners would, if the stacking of coal was prohibited, be great 
sufferers, whilst the men would placed in a singular posi- 
tion. The 9ft. seams of coal yield both house and steam 
coal. In the event of the export trade being brisk, household 
qualities are always stacked in summer and steam coal jn 
winter. At the present time owners, as a rule, are not resort. 
ing to the stacking of coal on the pit banks, but where co}. 
lieries are worked anything like full time the surplus coal js 
being stored in trucks, which accounts for the scarcity of 
wagons. The question is too important to be allowed 
to remain in the uncertain position in which it now stands, 
and some action may be looked for. 


PRE-EMINENCE OF ENGLISH AGRICULTURAL MACHINERY, 


THE present position of the agricultural engineering firms of 
this country is one of the most gratifying evidences that 
could sali be afforded of the superiority of the English 
engineering trades to all the foreign competition that can be 
brought against them. Notwithstanding all the attempts 
of American, German, French, and other agricultural engi. 
neers to supersede English agricultural machinery abroad, 
our agricultural engineering workshops are, many of them, 
to-day crowded with export orders from all parts of the world, 
At the present time this activity is specially noticeable, and 
calls for most congratulatory remark. That in the midst of 
depressed times for many of our other industries, the agricul- 
tural machinery trades should be so busy as now, seems 
to point to a preference abroad for English machinery 
of this class, of an unmistakeable character. American 
engineers boast of the lightness of their agricultural 
machinery, and the Germans make an especial point of the 
low prices at which their machines are offered. Neither of 
these professions, however—whatever amount of weight may 
attach to them—are sufficient to rob English firms of their 
old markets; nor, happily, does there seem any serious pro- 
bability that they will doso. European consuls are fond of 
writing home to the Foreign-office pointing out how in South 
Russia, and some of the Turkish provinces, and in Roumania 
and Bulgaria, the cheaper goods of Germany and the native 
machine manufactures of South Russia itself are selling in 
enlarged numbers against British implements, and of this 
sort of correspondence we have quite lately had fresh examples. 
But the returns of our export trade in machinery do not 
seem to give much countenance to these reports, and par- 
ticularly is this the case in the dominions of the Czar them- 
selves. At an annual gathering of the Steam Plough Works, 
Leeds, a few days ago, Mr. W. Fowler, whose position as an 
engineering authority will be everywhere admitted, remarked 
that, ‘‘ Ever since he was a boy he had heard people say that 
England was going to the dogs. However, it had not got 
there yet, and he did not think it would if they all did their 
duty to the country.” There is a great deal in such criticism 
as this, and certainly, as regards the agricultural engineering 
trades, it represents the present correct position. No doubt 
there are competitive machinery difficulties before us, but 
English pluck and skill will, we believe, surmount them all. 


SHIPBUILDING STATISTICS FOR THE YEAR. 


ALREADY it is evident that the tonnage of vessels that have 
been launched and are to be launched this year will be 
considerably less than it was for the past year. For the past 
year the tonnage was a little over 1,194,000. This was a 
further fall, the maximum output of the shipbuilding yards 
having been reached in the year 1889, when 1,332,000 tons 
were recorded. Each year since that time has seen a slight 
decrease, and this year will probably show a more serious 
falling-off. It is not only at all the small ports that there is 
the decrease in the output, but at many of the more 
prominent places—the Clyde, the Tyne, and others being 
examples ; and even the largest of the shipbuilding yards 
have to place on record a reduced production, either in the 
number of the vessels, or the tonnage, or occasionally both. 
The reason is not far to seek—it is found in the fact that 
shipowning is a less profitable industry than it was ; and that 
in the year there has been a tendency towards decline in 
price which, for a considerable number of the earlier months of 
the year, kept back orders from the builders, and thus allowed 
them to work off the orders that they had inhand. In many 
cases, too, there are well-known builders whose yards have 
had practically no work during the year, though in the latter 

rt of it one or twoofthose have booked orders that will restart 
building. A few firms have kept marvellously well employed 
during the year—yards at Belfast, West Hartlepool, and Port 
Glasgow being conspicuous examples, as the records of the 
launches over the year will show. The recent gales will have 
thrown a few additional orders into the hands of some 
builders ; and this, with the work that was previously booked, 


will enable certain of the shipbuilders to enter the next year 


with a little better prospect than that with which the current 
year was begun. But not until there is more remunerative 
employment for the steam shipping fleets generally is it likely 
that there will be any resumption of activity in the ship- 
building yards of the kingdom for any length of time. 
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[Cone’uded from page 514.) 


The year 1852 was important to Siemens in more ways 
than one. In that year he was married and made his 
first journey to Russia, to lay the foundation of that 
business connection which subsequently led to great 
results. His firm had already received some orders from 
the Russian Government for telegraphic instruments, and 
one result of his first journey was a commission to lay an 
underground line from St. Petersburg to Oranienbaum, 
with a cable junction with Cronstadt. In 1853 the ¢on- 
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struction of a line from Warsaw to the Prussian frontier 
was put in their hands; and to superintend this work and 
the execution of further orders in expectation, Carl 
Siemens was sent to Russia; and we are told that it was 
mainly due to his energy and ability that the Russian 
business grew so rapidly, and to such proportions. The 
Cronstadt line, which was completed in 1858, was the 
first submarine line undertaken by the firm. Dr. von 
Siemens says indeed that it was the first submarine line 
in the world which has remained permanently successful ; 
but the statement would appear to be too general. The 
first me to connect two sea coasts by insulated wire 
was made by Mr. Brett in 1850. This attempt failed. Its 
history is given in greater detail by Dr. Pole, in his ‘ Life 
cf Sir William Siemens.” In the following year Messrs. 
Newall and Gordon made a second attempt to connect 
Dover and Calais, this time by a line with metallic sheath- 
ing, and with success. Dr. Pole says that this cable 
was laid with “ perfect success,’”’ and that it has worked 
regularly to the time of his writing—1888. But is 
there not some confusion here with the cable laid in 1852 
by Newall and Wollaston, part of which may be said to 
be still working? Dr. von Siemens, in his ‘ Autobio- 
graphy,” says it, that is, the 1851 cable, “ acted well 
for some time.” In his report to the Berlin Academy of 
Sciences --reprinted in the volume published by Mr. 
Murray—he deseribes this as ‘‘ the first serviceable sub- 
marine cable.” There is no doubt that to Newall and 
Gordon must be credited the practical commencement of 
submarine telegraphy; but to Dr. von Siemens we are 
indebted in chief for the enunciation of the principles 
which govern the successful laying of such cables in dee 
waters. This is what Dr. von Siemens says of English 
enterprise at this date :— 

With the perseverance characteristic of the English in prose- 
cuting their undertakings, the laying of a large number of other 
cables was, after this first success, at once planned and attempted, 
before the problem was ripe for a scientific and technical solution. 
Failures accordingly could not but occur, The laying itself pre- 
sented no difficulty in the shallow water of the North Sea. The 
preparation of insulated conductors was undertaken in England by 
a gutta-percha company, which could not be prevented from 
employing my coating process, since I had not protected my 
inventions by a patent. As this company could always make use 
of the best quality of enirperte, owing to its command of the 
English market, it would have been in a position to turn out 
remarkably well-insulated conductors, if the electrical testing and 
control of the workmanship had been carried out with as much 
care as we had taken. Scientific knowledge and methods were, 
however, at that time as little appreciated in English industry as 
in ourown, It was thought enough to make sure that a current 
traversed the wire, and that the instruments worked satisfactorily. 
Even much later my methods for a systematic testing of the 
conducting wires were characterised by English engineers as 
“ scientific humbug!" Nevertheless, the firm of Newall and Co, 
succeeded in the year 1854, during the Crimean war, in laying an 
unarmed conducting wire, insulated only by a coating of gutta- 
vercha, from Varna to Balaclava in the Crimea, and with the good 
fortune that it remained serviceable till the capture of Sebastopol 
in September, 1855, /.e., for about a year. In this long line of 
about 400 miles, difficulties in the matter of signalling occurred 
through the electrical capacity of the line, which, in spite of my 
mblications in 1850, remained entirely unknown to the English. 

yhen the needle telegraphs employed in England refused to do 
their duty on the line, Newall and Co. ordered signalling apparatus 
from my firm, with which operations could very well be carried 
on, It was a singular coincidence that in the two hostile camps of 
Sebastopol and Balaclava Berlin apparatus with consecutive num- 
bers of manufacture were at work. 


The last sentence in the passage we have quoted has 
reference to the Russian line to Sebastopol, which, under 
enormous difficulty and at considerable financial loss, 
the German firm had constructed for the Czar during the 
Crimean war. The history of this undertaking as told in 
the book before us is very interesting reading, and 
affords a vivid picture of the emperor’s authority, which 
even went so far as to prohibit the author’s departure 
from Russia until he had completed his work. 

In September, 1855, Mr. Brett, commissioned by the 
Mediterranean Extension Telegraph Company, undertook 
to lay a heavy cable with four conductors between the 
island of Sardinia and Bona on the Algerian coast. This 
was the first attempt at deep sea work. Unfortunately 
he used for the purpose similar apparatus to that which 
he had employed with success in laying the Dutch 
cable in the North Sea. It did not suffice. The cable 
“took charge" and was lost. In 1856 a second attempt 
being unsuccessful he retired, and the contract was taken 
up by Messrs. Newall and Company. In the autumn of 
1857 they were ready to sink the cable, and Siemens was 
invited to take part. There was considerable difference 
of opinion even at this date as to the exact procedure 
which should be followed to insure the sinking of the 
cable to the bottom with the minimum of strain, and 
the fullest economy of material. This was the first 
successful attempt to lay a cable at a depth of over 1000 
fathoms. How anxious was the task may be gathered 
from the following passage which we reproduce :— 

Already on the passage to the island of Sardinia, which was 
favoured by me | calm weather, the party discussed the 
methods which should be adopted in laying the cable in order to 
avoid the failure of previous attempts. Messrs, Newall and Liddell 
declared that in laying their wire to the Crimea they had found it 
best to proceed quickly, and let the cable run out without check, 
when it would sink slowly to the bottom without any strain. They 
had, indeed, for precaution’s sake, provided a powerful brake- 
wheel to regulate the speed of the cable, but that would hardly be 
necessary if the ship was going fast. This theory of Mr. Liddell 
was strongly onpend by M. Delamarche, who had been present at 
the unfortunate attempts of Mr. Brett, and had now ai opted the 
theory that the cable must perforce assume the form of a catenary 
curve in deep water, and under any circumstances break. I had 
pepe y | intended to abstain from interfering in the mechanical 
part of t! ob iy but it appeared to me so utterly impossible 
to lay a heavy cable, having a weight in water of at least 41b. per 
yard, at a depth of more than 1500 fathoms—as was the case 
between Sardinia and Bona—in the manner intended by Messrs. 
Newall and Liddell, that I spoke very earnestly against the pro- 
— On the other hand, could not share the fears of M. 

elamarche, and there ensued a warm discussion between Mr. 
Liddell, M. Delamarche, and myself, in which I expounded the 
theory which was subsequently universally adopted. It in 
holding back the cable by brake apparatus with a force which 
corresponds to the weight of a piece of cable in water reaching 
rerpendicularly to the bottom. With a uniform motion of the shi 
the cable then sinks in a straight line the inclination of which 
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depends on the ship’s speed and the velocity of subsidence of a 
horizontal piece of cable in the water. If the sinking portion of 
the cable is not perfectly balanced by the force of the brake, a 
sliding down of the cavle takes place at the same time on the 
inclined plane which it itself forms; it is, therefore, possible to 
regulate by the brake the extra amount of cable that 1s required 
to lay the cable without strain over the unevenness of the bottom. 
This simple theory met witb the universal approval of the company. 
Mr. Newall, too, came over at last to my view, and requested me 
to assist him in the preparations for laying the cable in accordance 
with my theory. It was, however, difficult to do this on the spur 
of the moment. The brake which we found on arriving at Bona on 
the cable ship that gop f awaited us, proved much too weak for 
balancing the weight of the cable at great depths. Moreover, the 
steam power of the ship was too mall to overcome the great force 
with which the cable would endeavour to slide down the inclined 
plane. Finally, there was no contrivance for measuring this force, 
and for determining accordingly the amount of the brake action 
required. I first had a simple dynamometer constructed by the 
carpenter, which rendered it possible to ascertain the extent of 
the actual strain on the cable while it is paid out by the amount 
of flexion of a length of the cable stretched over two rollers, 
between which a third weighted roller rides on the cable. 
Furthermore, I had the brake-wheel strengthened as far as 
possible and furnished with strong water boxes. Lastly, I caused 
the captain of the warship to pass a tow-rope from his vessel to the 
bows of the cable ship, in order to obtain the requisite force for 
overcoming the backward drag exerted by the cable. Thus barely 
ey | we began in the evening the laying of the cable from 

na. _ As long as the water was shallow all went well, and my pre- 
cautions were soon deemed superfluous. After a few hours, 
when we got into much deeper water, it appeared, however, 
that the attainable brake force was not sufficient. We 

id out too much cable, and, when morning dawned, 

ad already used more than a third of the cable, although 
a fifth of the distance bad not been traversed. It was still 
just possible to reach with the cable end a shallow spot near 
the island of Sardinia, if the cable could from now be paid out 
without any excess whatever. At the request of Mr. Newall I 
undertook to try this, on condition that the management was 
entirely left to me. I now loaded the brake with all the weights 
which were to be found on the ship, Even filled water-tubs from the 
galley were requisitioned. At last the load sutficed, without the 
brake giving way. We now laid according to the statement of the 
measurements, without ‘‘slack,” i.¢e., without using more cable 
than exactly answered to the length of the sea bottom. The cable 
was always pretty near the breaking point, as was proved by the 
fact that frequently one of the thick sheathing wires snapped, 
whereby the cable ran considerable risk. But by the adoption oi 
prompt measures a fracture of the cable was averted, and when the 
sun set, and the cable end in the ship was almost reached, my dyna- 
mometer luckily indicated shallow water, and we were at the goal. 
It is almost needless to say that the use of several con- 
ducting wires in a submarine cable has long ago been 
abandoned, principally by reason of the inconvenience 
caused by induction. 

The experience gained by Dr. Siemens in the laying of 
the Sardinian cables induced him to devote still more 
attention to the preliminary stages of such undertakings. 
He was impressed by the importance of submitting a 
cable before laying to severe tests for the purpose of 
establishing, first, its tensile strength, and secondly, its 
standard of insulation. The volume published by Mr. 
Murray contains several of his contributions to science 
about this time upon the subjects of insulation and 
electrostatic induction. The “ induction-writing tele- 
graph” of Siemens and Halske, which was described in a 
paper published in 1857, was one of the results of this 
investigation, and when Messrs. Newall and Co. laid 
their cable from Sardinia to Malta and Corfuin the same 
year, Messrs. Siemens and Halske supplied a number of 
their instruments for use at the various stations. At 
this time, too, the firm undertook the electrical testing 
of cables at the works of Messrs. Newall and Co., at 
Birkenhead, Mr. Fleeming Jenkin being their assistant. 
The cable through the Red Sea and Indian Ocean from Suez 
to Kurrachee, the execution of which had been entrusted 
to Messrs. Newall and Co., was the next important work. 
Messrs. Siemens and Halske undertook the electrical 
supervision of the work and the supply of the necessary 
instruments. The first part of the line between Suez 
and Aden was laid in 1859, with two translation stations 
at Cosseir and Suakim. They acted satisfactorily, we 
are told, so that it was possible to correspond with the 
Morse key provided with discharging contact as quickly 
as on land lines, whilst by excluding translation stations 
it was only possible to make oneself understood very 
slowly on the line of 1400 nautical miles in length. 

During my stay in Aden, however, I succeeded by a peculiar 
expedient in communicating quickly and certainly by the direct 
line also, and in rendering the intermediate translation stations 
superfluous. Through the study of the electric properties of under- 
ground conductors it had become clear to me that all the secondary 
currents, which confuse the telegraph signals, could best be 
avoided, if definite amounts of positive and negative electricity 
in proportion to the capacity of the cable were suddenly sent to 
the delivering end of the cable, and likewise at the receiving 
station only definite quantities of electricity were allowed to leave 
the cable. At first I thought to be able to attain this by the inter- 
calation of a polarising battery, possessing so large a number of 
elements and so small a surface of electrodes that the quantity of 
electricity necessary for reversing the battery just sufficed for 
moving the relay-bar. I had brought with me such a polarising 
battery of 150 platinum elements, but found that the resistance of 
the battery did almost as much harm as the polarising action did 
good. The fortunate circumstance, however, came to my assistance 
that the remnant of the cable of 150 nautical miles or so had been 
submerged from Aden, to be subsequently utilised for the further 
extension of the line. This was an electric condenser, which 
could not but accomplish, without the injurious resistance of the 
as battery, what I had expected of the latter. I therefore 

ad the more remote end of the cable insulated, when the laying 
was completed, and used the cable as an earth connection. The 
result was brilliant beyond expectation. The Morse writing could 
now not only be received direct from Suez without any difficulty, 
but to my surprise could also be sent there without lessening the 
speed of the signalling. This was the first employment of the 
condenser in submarine telegraphy, without which it would not 
have been possible to communicate on the long Atlantic lines with 
the speed and certainty now permitted by ‘lhomson’s mirror 
galvanometers. Instead of insulated lengths of cable, paper or 
_— — are now made use of, which we did not possess at 

at time. 


The laying of the Red Sea cable was productive of 
another and accidental interest for Siemens and his 
companions. On their return to Europe they were 
passengers on the P. and O. steamer Alma, which struck 
on a coral reef in the Red Sea. Fortunately no lives 
were lost, and after a painful sojourn of a few days on 
the rock, the whole of the passengers and crew of the 





—-— 


ill-fated vessel were rescued by a British man-of-war— 
H.M.S. Cyclops—if we remember rightly. 

The history of the London firm in which both Dr. 
Siemens and his brother Sir William Siemens were 
interested, is not given in any detail in the book before 
us. We gather from Dr. Pole’s life of Sir William 
Siemens that it originated in 1850 in a working arrange- 
ment under which William became the profit-sharing 
agent in England of the Berlin firm of Siemens and 
Halske. Between that date and 1864 the English branch 
grew into a manufacturing establishment, and in the 
latter year Mr. Halske, somewhat alarmed by the risks 
which he considered the English branch was under- 
taking, withdrew, and thenceforth the firm in England 
consisted of the brothers Werner, William, and Carl, 
and was dissociated from the Berlin concern, which 
continued as Siemens and Halske. How “Siemens 
Brothers ’ of Charlton prospered is well-known to every 
engineer of the present day. 

We are compelled to pass over the description; of the 
work of the firm in connection with the construction of 
the Cartagena and Oran and Indo-European lines. The 
author’s account of the perils of the sea during the progress 
of the former work is so full of the marvellous as to 
remind one of the accounts of some hardy British 
navigators of the eighteenth century. Truly, never was 
a ship so hunted by a waterspout as was the English 
coasting vessel, chartered for the purpose of this under- 
taking. In 1860 Siemens was made doctor honoris causa 
by the University of Berlin, and in 1864 he was elec‘ea 
Deputy for the district of Solingen-Remscheid. His 
political career was not of long duration. He was special 
reporter of the division, ‘ Metals and Metal Goods,” of 
the Franco-German commercial treaty, and his report 
brought him into conflict with his constituents, who 
protested against the article which forbade the marking 
of goods with the names of firms and trademarks of the 
manufacturers of other countries. He did not therefore 
seek re-election. Although he ceased to be a legislator, 
it will not be forgotten that he was largely instru- 
mental in securing a workable patent law for the German 
Empire. 

The great manufacturing establishments in Berlin and 
London, in which Dr. von Siemens had so material an 
interest, were not the only business concerns which owed 
their success very largely to his spirit of enterprise. Even 
before the completion of the Indo-European line, the 
St. Petersburg firm had been entrusted by the Russian 
Government with the construction and remount of several 
telegraphic lines in the Russian Caucasus, and had for 
this purpose established a branch at Tiflis, the manage- 
ment of which was committed to Wa'ter Siemens. 
When, after the completion of the Government work, no 
sufficient occupation remained for the latter, he proposed 
the purchase of the copper mine in the Caucasus at 
Kedabeg. The firm did not see its way to undertake 
this new departure, but Dr. von Siemens and his brother 
Car] privately supplied their brother with the necessary 
capital. The mine is very ancient, indeed it is suggested 
that it is one of the oldest in the world, but it was found 
that it required great energy and the expenditure of large 
sums before it could be fully developed, and the necessary 
works established on a modern manufacturing scale. 
Great difficulty was experienced with the Asiatic work- 
people, who, dwelling in caves and with few needs in life, 
could not be induced to work regularly and well. This 
trouble was ingeniously got over by inducing changes of 
habits among the people, in other words by arousing in 
them a desire for more of the comforts and good things 
of life, and so creating the wants which only continuous 
and regular work can bring the means to satisfy. The 
mine is 400 miles from the Black Sea, and at the outset 
was not connected with the coast by any regular road. 
All the materials required for the mine and the projected 
smelting establishment, even to the fire-bricks, were 
brought from Europe. Dr. von Siemens himself exercised 
a good deal of personal supervision on the spot, having 
made three journeys to the Caucasus for the purpose. 
At present at Kedabeg there is a small manufacturing 
town, with huge smelting furnaces and large buildings, 
amongst them a chapel, a school, and an inn fitted up in 
European fashion. ‘There is also a railway carried over a 
lofty viaduct, connecting the branch smelting establish- 
ment of Kalakent, some twenty miles distant, with 
Kedabeg and the neighbouring metalliferous mountain. 

The mountain, rich in sulpburated copper ore, is situated in the 
neighbourhood of Kedabeg, and is connected with it by a so-called 
haulage line. Moreover, as has been already mentioned, a narrow 
gauge line has been constructed by us, which runs in the river 
valley of the wild Kalakent brook far into the forests yielding 
wood and charcoal to the beautifully situated branch smeltery 
Kalakent, and from there to the wood wharves on the Shamkhor. 
For many years this mountain railway ensured a supply of com- 
bustible material, but carefully as the cleared spaces were replanted 
in accordance with the principles of forest management, yet at last 
want of wood threatened to bring the smelting works to a stand- 
still. However, necessity itself is usually the best helper in emer- 
gencies; which also held good in this case. We have recently 
succeeded, I believe for the first time in the world, in replacing 
coals for smelting by the raw material of petroleum, naphtha, and 
by masut, the residuum in the distillation of petroleum. These 
combustibles are brought from Baku by the Tiflis line, which has 
been in existence for some years, to the Shamkhor station at the 
foot of the mountain. With their help the roasted ore is smelted 
in large round furnaces, 20ft. in diameter, and worked up into 
eepper. Anelectric refining establishment at Kalakent transforms 
the raw copper thus obtained into chemically pure copper, whereby 
the silver contained in it is obtained as a secondary product. As, 
however, it is difficult in winter and during the rainy season to 
bring masut and naphtha up the mountain from the railway station 
to Kedabeg on the impassable roads, a conduit has been con- 
structed of Mannesmann’s weldless steel tubes, through which the 
masut is pumped up the slope about three thousand feet from the 
plain. I hope personally to see this contrivance in action this very 
autumn. Furthermore, the necessary arrangements have now 
been completed for transforming the poorer ores, hitherto not 
paying for the working up into refined copper, according to a new 
process of my own, by a purely electrical method without the 
employment of combustible materials. For this purpose large 
turbines of over a thousand horse-power have to be set up in the 
neighbouring Shamkhor valley for working the dynamos, which 
generate the necessary electric current. This current has to be 
conveyed over the ridge, about 2500ft. high, dividing Kedabeg 
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from Shamkhor, in order to extract and precipitate by the 
electric current the copper from the powdered ore, at the very foot 
of the metalliferous mountain. When this arrangement, already 
elaborated in detail theoretically and practically, is ready, there 
will exist in the distant Caucasus a smeltery, pre-eminent in a 
scientific point of view, and able to cope successfully with the 
disadvantages of its site. 

Dr. von Siemens does not devote much space to the 
London firm of ‘‘ Siemens Brothers,” referring his readers 
to Dr. Pole’s life of Sir William Siemens for an account 
of its growth and prosperous undertakings. But he con- 
stantly bears testimony to the life-long confidence which 
subsisted between the brothers, and the frank spirit of 
co-operation, to which must be ascribed not a little of 
their success in life. Dr. von Siemens did not, we believe, 
take much personal part in the business of this firm, 
the direction of the English affairs being mainly in the 
hands of William and Carl Siemens. But it will be in 
the recollection of many of our readers that Dr. von 
Siemens did take a personal part in the laying of their 
first Atlantic cable by the Faraday, and that his post of 
duty was the testing station at the shore end at Ballins- 
kellig Bay. His account of the breaking of the cable, 
and its subsequent recovery, as followed by him through 
its exciting stages, from his position on shore, is spirited 
and interesting :— 

It was tolerably favourable weather, and everything went well. 
The difficult abrupt descent of the Irish coast into deep water was 
successfully got over, and according to the electrical testings the 
state of the cable was faultless. Then suddenly there occurred a 
small defect in the insulation, so small that only extremely sensitive 
instruments, such as we were employing, could have detected it. 
According to previous cable-laying practice, this defect would have 
been allowed to pass, as it was without any influence on the 
signalling. But we wished to lay down a — faultless cable, 
and determined therefore to take the cable up again to the point 
of the fault, which must be immediately behind the ship. is, 
indeed, went off well in spite of the great depth of 18 000ft., as 
was continuously telegraphed to us from the ship. Suddenly, 
however, the scale of our galvanometer flew out of the field of 
sight—the cable was broken! Broken at a depth, from which to 
fish up the end again appeared quite impossible. It was a hard 
blow which threatened our personal reputation as well as our 
business credit. The intelligence spread tkrough al] England in 
the same hour, and was received with very different feelings. 
Nobody believed in the possibility of recovering a detached piece 
of cable from so great a depth, and even brother William advised 
by telegraph to abandon the paid-out cable, and to recommence 
the laying. I was, however, convinced that Charles would not 
return without having made the attempt to pick the cable up, ard 
calmly watched the continual fluctuations of the scale of tLe 


galvanometer to detect any signs pointing to the movement of 
the cable end by the search anchor. Such indications, indeed, 
frequently occurred without having further consequences, and two 
anxious days passed without any news from the ship. All at once 
a violent mirror-vibration. The end of the copper wire must be in 
metallic contact. Then for several hours feeble regular twitching 
of the reflected image of the scale, from which I inferred a jerky 
lifting of the cable-end by the grapnel. However, succeeding 
quiet for hours together caused hope to sink again. Then once 
more strong mirror-vibration, produced by a current from the ship, 
which was greeted with reiterated hurrahs by the workers at the 
station, The incredible had been realised. From a depth exceed- 
ing the height of Mont Blanc, the cable had been found by a single 
operation, and what is more, had been brought up to the surface 
unbroken. Many favourable circumstances must have combined 
to make this possible. Good sandy sea-bottom, fine weather, 
suitable appliances for seeking and lifting the cable, and a good 
manageable ship with a skilful captain, happily concurred, and 
made the apparently impossible possible with the help of much 
luck and self-confidence. 
me afterwards that during the uninterrupted lowering of the 
grapnel, which took seven hours, to reach the sea-bottom, giving 
him for the first time a clear idea of the known depth, he had lost 
all hope of success, and was himself astounded when it came. 


The successful completion of the American cable raised 
the London firm, at a stroke, to a far higher level of 
English business life than it had so far occupied. Since 
then five other Transatlantic cables have been success- 
fully laid by the Faraday. 

We regret that the limits of our space do not permit of 
a more extended review of this interesting book. There 
are many matters to which we should have wished to 


advert—amongst others to the working of the pension | 
and superannuation scheme, originated in the Berlin | 
As it is we can only refer our readers to | 


establishment. 
the book itself. 
completion. We had, with great regret, to record his 
death on the 5th December, 1892. We may add that he 
received his patent of nobility from the Emperor 
Frederick on his accession. 

We have already had occasion to refer to the second 
of the two books forming the heading to this article. 
A collected edition of Dr. von Siemens’s papers and 
addresses was recently published in Germany, and, as 
might be expected, was received with much interest. 
The demand has arisen for a second edition, which, we 
are told, will be in three volumes. The book before us is 
the English translation of the first volume of the second 
German edition, and contains the papers and addresses 


Brother Charles, however, confessed to | 


Dr. von Siemens did not long survive its | 





some more recent papers. Amongst the more interesting 
papers of this volume are those on duplex telegraphy, 
electrostatic induction, the mercury unit of electrical 
resistance, laying and testing of submarine cables, and 
the dynamo-electric principle. As an addition to a 
technical or scientific library, this series of volumes, when 
complete, will be very valuable. It is superfluous to say, 
having regard to its house of origin, that the book is 
excellently got up, but the addition of an index would add 
greatly to its value. Perhaps this will come with the 
concluding volume. 








TENDERS. 
NEW LAUNDRY AT FULHAM. 
The following tenders were recéived for engineering work, viz , 


boilers, engine, laundry machinery, and fittings, &c., at the new 
laundry at the Western Hospital, Seagrave-road, Fulham, for the 





a Asylums Board, Messrs. R. and C, Harston, archi- 

| tects, 15, Leadenhall-street, E.C.:— 

| £ 
Rainbow Engineering Company... .. .. 7963 
WOOO NUURETD 4. cc 00 ce ce ce oe +. 7650 
Murdock and Cameron .. ° 6725 
Braithwaite and Son “s 6700 
Fraser, J., and f&ons.. . 5687 
Clarke and Sons. . Oo an ae a ee en a ee 
IE 55 be cc!’ ee ee” ee Se se ‘se so “SD 
Clements, Jeakes and Company., .. .. «. «. «. «+ 5800 
Bradford and Company .. .. .. «2 os «+ 2 oe oo S20) 
TWHORDOER GRE WAUITB oe os oe 0s 00 ce ce eon UO 
Dl; eG ls oc of. cy @6 0e we te ee 50 00 co Qe 
emmemianG Gene .. .. «2 se co 06 00 cc of cc S000 
Easton and Anderson (accepted).. .. .. «. «+ «+e «- 4800 








Roya InstituTIon.—The following are the lecture arrange- 
ments before Easter:—Professor Dewar, six lectures—adapted to a 
| juvenile auditory—on Air, Gaseous and Liquid; Professor Charles 
| Stewart, nine lectures on Locomotion and Fixation in Plants and 
Animals; the Rev. Canon Ainger, three lectures on the Life and 
Genius of Swift; Mr. W. Martin Conway, three lectures on the 
| Past and Future of Mountain Exploration ; Prefessor Max Miiller, 
| three lectures on the Vedanta Philosophy; Professor W. H. Cum- 


| mings, three lectures on English Schools of Musical Composition— 


with musical illustrations; the Right Hon. Lord Rayleigh, six lec- 


| tures on Light, with special reference to the optical discoveries of 


Newton. 


The Friday evening meetings will begin on January 19tb, 
when a discourse will be given by Professor Dewar on Scientific 


Uses of Liquid Nitrogen and Air; succeeding discourses will pro- 


bably be given by Mr. A. P. Graves, Mr. T. J. Cobden-Sanderson, 
Professor W. F. R. Weldon, Professor Silvanus P, Thompson, Pro- 
fessor John G. McKendrick, Dr. W. H. White, the Right Hon, 


of the first edition, with the addition of some older and | Lord Rayleigh, and other gentlemen. 
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DIXON’S AUTOMATIC SIGNAL APPARATUS, GREAT NORTHERN 
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THE DIXON AUTOMATIC FOG SIGNAL 


APPARATUS. 

Ar this season of the year all the railway companies are 
naturally preparing for the fogs which will doubtless shortly set 
in, and the question of the best methods of dealing with the 
immense traffic near the large centres of population requires 
very careful consideration. The system now generally 
employed is that of placing men at short distances apart 
alongside the various tracks, and the duty of there fogmen 
is to place detonators upon the rail:. In order to increase 
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on by the damp rising from the ground, and the impossi- | Blackall, of the Great Western Railway; Mr. Price, of the 
bility for movement on the part of the men. The work of | North London; Mr. C. Brown, of the Metropolitan District 
fogmen is not entirely without danger from the explosion of | Railway; and Mr. T. R. Johnson, of the Great Northern 
the detonators, as there have been many cases where portions | Railway, who joined the train at Peterborough. On arriving 
of the cases have injured the sight of the man employed. In | at Holbeck, near Leeds, we found that a complete set of the 
order to obviate these difficulties, and to render a work of | apparatus had been fixed at a distance of about 200 yards 
fog-signalling more certain, while requiring the attention of | from the station upon the main line, and the party was here 
fewer men, many inventors have brought out apparatus. | joined by the inventor, who, along with Mr. Evans, explained 
Some of these mechanisms have been, however, too elaborate, | the working of the apparatus. We were informed that this 
and when subjected to the frequent shocks on the main lines | machine had been in use about six weeks, but that a similar 
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THE DETONATOR 
FIG, 5 
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the certainty of the signalling, it is usual to place two 
detonators at a distance of some ten yards apart, so that in 
case one should fail to explode it is practically certain that 
the other will give the required signal. In many cases 
detonators are left on the rails even after the fog has cleared 
off, and some of the men are not averse to the work, see- 
ing that while employed on it they obtain about three 
times their usual pay. In both cases there is, of course, 
unnecessary expense. 

On some lines _ are dug in the six-foot way, and the 
men are stationed in them and provided with open fires. This 
system, however, is a fruitful cause of rheumatism, brought 
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have failed to work properly, while in other cases the { one had been in action at Peniston:, near Sheffield, since 
apparatus has been too expensive. | last February. The practice of the various railway companies 
On Tuesday, the 2ist inst., we were invited by Mr. Arthur | with regard to fog-signalling does not appear to be uniform; 
G. Evans, of Palace-chambers, Bridge-street, Westminster, | some managers using detonators near the distant signal only, 
to witness the working of a new apparatus invented by Mr. | and some at both home and distant signals. By the kindness 
J. F. Dixon, of Huddersfield, and put upon the market by | of Mr. Ellis, of the Great Northern Railway, a locomotive 
the Dixon Patent Fog Signal Company, of Huddersfield. | had been provided, which was run backwards and forwards 
We understand that Mr. Evans is conducting the business of | over the detonators to exhibit the action of the apparatus. 
the Signal Company so far as the metropolis is concerned. We Fig. 1 is reproduced from a photograph, and shows the 
left King’s Cross at 9.45 a.m. with a party of representatives | general arrangement of the mechanism outside the rail. It 
of many of the chief railways. Of these we may mention | will be seen that the space occupied is not great, and that no 
Mr. Davis and Mr, Hyde, of the Great Eastern; Mr. obstruction is caused. Figs. 2 to 7 show the apparatus in 
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detail. Referring to Fig. 7, E is the rail, and close 
alongside it is placed an inclined bar F. This bar 
is pivoted at one end upon a sleeper, and the top of the tee- 
bar is at the same level as the top of the rail, while the other 
end is about 14in. higher than the top of the rail, and is 
therefore subject to depression as soon as a train passes over 
it. The depression of this bar actuates the whole apparatus. 
The arrangement really consists of two entirely separate 
parts—(a) the tee-bar and its controlling dashpot, (b) the 
detonator magazine and feeding apparatus. These two parts 
ave not rigidly connected in any way, so that the jars to 
which the bar is necessarily subjected are not transmitted to 
the more delicate mechanism of the feeding apparatus. Fig. 7 
is a section through the dashpot, and shows clearly its con- 
nection with the tee-bar. As soon as the bar F is depressed, 
it lifts the link H by means of the lever J, and causes the 
piston K to rise in the air vessel L; this piston rises freely 
owing to the opening ofthe valve M. Thecover Gis attached 
to the lifting link H, and is used merely to keep dirt out of 
the dashpot. At the same time the rocking shaft N is 
partially rotated and the lever O is raised. The train may 
now be supposed to have passed over the tee-bar; the lever-O, 
which is counter-weighted, and the weight of the piston in 
the dashpot, now cause the piston K to descend slowly in the 
cylinder L. Two vertical grooves are cut inside the cylinder 
L, which allow the piston to descend rapidly at the end of its 
stroke by permitting air to escape from underneath it. The 
valve M should, of course, allow no air to pass it. It is thus 
obvious that the speed at which a train may pass over the 
bar has no effect upon the action of this part of the apparatus, 
as it is entirely controlled by the dashpot. In fine weather 
the whole apparatus is put out of gear by wedging up the 
lever O on the dashpot side of the rocking shaft, and so per- 
manently depressing the tee-bar to the level of the top of the 
rail. 

We now pass to the magazine and feeding mechanism. 
Fig. 3 shows the magazine P most clearly. It consists of a 
cast iron box of rectangular cross section, provided with a 
light spring of the jack-in-the-box type, which continually 
presses upward the detonators piled upon it; the detonator is 
therefore always kept at the proper height to be seized by the 
forceps Q. The detonators are formed as shown in Figs. 5 
and 6, where R is the detonator proper held by clips formed 
from the thin tinned plate S. Supposing the tee-bar F to be 
pressed down by a passing train, or to be permanently held 
down as described by wedging the lever O, then the counter- 
weighted lever T, Fig. 4, descends and partially revolves the 
spindle T', Fig. 2, upon which is keyed a quadrant T? gearing 
with a bevel wheel keyed upon the vertical shaft U, Fig. 4. 
Upon the shaft U is keyed the forceps Q, so that a descent of 
the tee-bar causes the forceps to rotate until opposite the 
magazine. The loose limb of the forceps is controlled by 
the spring a, and the method of opening and closing the 
jaws of the forceps is very ingenious. Let us suppose 
that a detonator has been held upon the rail at 
B, Fig. 2, then a passing train would explode it, and, 
depressing the tee-bar, would allow the forceps to swing 
towards the magazine, in doing so the lower limb V, which 
is provided with a small roller, would pass externally along 
the curved blade c, and the jaws would be gradually opened 
until the catch d released the spent detonator, which then 
would fall to the ground; the jaws of the forceps remaining 
wide open, would come opposite the detonator in the 
magazine, and at that instant the lever would reach the 
end of the curved blades c, and would be smartly drawn back 
by the spring A, so closing the jaws of the forceps upon the 
detonator. We may suppose that this series of movements 
has occupied two seconds ; the forceps will remain opposite the 
magazine until the tee-bar again rises, which may take half- 
a minute, or any shorter or longer interval desired, according 
to the fit of the plunger in the dashy ot. 

As soon as the tee-bar rises the lever O falls, and the 
forceps moves round and places the new detonator on the 
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rail. The curved blade c allows the limb V to press it out of 
the way, and then returns to its previous position. We have 
now described the action of the mechanism when detonators 
are required, and it must be clearly understood that in the 
normal condition a detonator is always on the rail, just as in 
the normal condition the signal is at danger. If the apparatus 
is placed out of use the forceps remain opposite the magazine 
the whole time. As the signal given by the detonator must 
agree with that given by the signal arm, there must be a con- 
nection between the two, and this is effected by attaching the 
end e of the bell-crank lever, Fig. 4, to the lever which works 
the semaphore signal. If now the semaphore be pulled over 
to the “off” position, the bell-crank lever descends, and its 
end ¢’ catches the cam f’, and causes the lever T to be par- 
tially rotated. This action is not very obvious in Fig. 4, as 
the lever T is supposed to be at its highest position, and the 
forceps to be just taking a new detonator out of the magazine ; 
but in the normal position, with a detonator on the rail, the 
lever T is horizontal, and the end ec’ comes into gear with f’, 
owing to the fact of the centre, upon which the bell-crank 
lever turns, being out of plumb with the axis of the lever T. 
By the descent of f’ the quadrant and bevel wheels and ver- 
tical shaft U are actuated to the opposite direction to that 
previously described, and the detonator is swung off the rail 
from position b to position f, where it remains so long as the 
signal is at “allright,” and is, therefore, not exploded. The 
semaphore can thus be worked at any time irrespective of 
whether a train is on the bar or not. 

Another case which may be supposed is that of a train 
upon the bar, during which time the signalman might place 
the signal at danger before the train was clear. The return 
of the bell crank might cause another detonator to be placed 
upon the rail when it is not needed. This action has been 





foreseen, and a locking gear arranged. Referring to Fig. 2, 
a narrow bar G may be seen, which is actuated by the signal 
lever. This bar G comes over the piece H, which is rigidly 
connected with the lever T, and locks the apparatus so long 
asa train is on the bar. As soon as the train passes over, 
however, this lock is freed, and the apparatus is free to work. 
We may add that the magazine will hold fifty detonators, and 
it can be filled very easily. A small hole is provided in the 
cover, and by pressing down the spring by means of a short 
rod, the new detonators can be inserted one by one. While 
the party were present a number of detonators were fixed, and 
we were informed that earlier in the day a party of gentle- 
men representing other railways had been taken over the 
ground by Mr. J. P. O’Donnell, of Palace-chambers, West- 
minster ; of these, Mr. Raynar Wilson, of the Lancashire and 
Yorkshire Railway, Mr. Ralph,of the London and North- 
Western Railway, and Mr. Hurst, of the North London 
Railway may be mentioned. The working of the machine 
appeared to us very satisfactory, but we believe that if the 
small spiral spring A and that controlling the curved blade c 
could be put in compression instead of tension, the life of the 
apparatus would be better assured. The apparatus can be 
made so as to place two or three detonators upon the rail. 
That at Holbeck places two detonators on the rail at a distance 
of ten yards apart; this needs merely a duplication of the 
magazine and feeding mechanism. Only one dashpot and 
inclined bar are needed. 
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SHIPYARD APPRENTICES. 
Sir,—Your article in last week's issue dealing with Mr. Patton's 
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excepting where piece-work is in operation, very little enc 
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ment or inducement is furnished for our skilful workmen, Jn ole 
therefore, to implant a spirit of energy and perseverance in oyr 


apprentices, let there be adopted a scale of, say, three rates of pa 
for journeymen, and the apprentice at the expiration of his an 
of indenture to be examined by a committee composed of work. 
men and officials, his rate of wages to be fixed according to his 
abilities by the committee, which likewise would exercise jurisdic. 
tion, and watch over the apprentice’s interests and generally over. 
look his education as a workman, With some such scheme jn 
operation in our numerous workshops and factories, I venture to 
think many labour disputes would be avoided and a superior class 
of workmen produced, 
November 20th. SHIPYARD Foremay, 


A BIT OF TRACTION ENGINE HISTORY. 


Sir,—Referring to a brief note under the above heading— which 
appeared in a recent issue of THE ENuinEER—where an attempt is 
made to claim for Mr. Edwards the honour of being the originator 
of the modern type of traction engine, I would remark that it 
would be incorrect to suppose that any one individual brought the 
traction engine throngh its many stages of development to the 
ete state, or even to its present form and general arrangement, 

any minds have been engaged at various times upon the subject, 
and each one has in most cases contributed his quota to the perfect. 
ing of the complete machine ; but actual practice has had much to 
do with it in eliminating faults in design, and showing where 
increased strength has been required. 

In considering the history of the traction engine, there are two 
or three early inventors whose names must not be overlooked ; for 
instance, Bray and Barran, both of whom got pa sealed in 
1859 for improvements in traction engines, embodying amongst 
other things springs, cranks over the fire-box end, with radius links 
and sliding frames to carry the countershaft bearings, gearing 
direct to the travelling wheels—the first motive gear being inside 
the bearings—two speeds, &c., several of which have heen 
re-patented in more modern times. The ‘‘ Jack-in-the-box,” or 
compensating gear, was the invention—as applied to traction 
engines--of Mr. George Wilkinson, I believe; although the 





hanical motion was published in text-books long before. ‘This 





paper on the above subject has naturally attracted a vast 
of attention, and aroused interested parties to a consideration of 
this important question. Having had considerable experience as 
foreman in the iron shipbuilding trade, I beg to avail myself of 
this opportunity of expressing my views concerning the shipyard 
apprentice question. 

t will be generally admitted that any system of apprenticeship, 
to produce satisfactory results, must of necessity commend itself 
by its adaptability to trade requirements; and taking a general 
survey of trades in general, I fail to note wherein the shipyard 
apprenticeship system is deficient in this respect in comparison 
with that in vogue in other workshops and factories. 

Better workmen are being turned out in cur shipyards than in 
previous years; a higher standard of excellence in workmanship 
has become recognised ; and now-a-days it is very few shipyards 
indeed where inferior workmen are tolerated. 

While competition is greater, cheap production is not now 
associated with inferior work, and our youths are now trained to 
display a greater taste in their work, and to endeavour to earn a 
reputation as good workmen, as well as to earn good wages. True, 
the foremen may neither have the time, nor in some cases the 
inclination, to impart information to the apprentices, and the 
latter have to rely upon the workmen with whom they are asso- 
ciated for instruction concerning the performance of various 
branches of works. 

But what possible objection can there be to this latter course? 
When can mechanical knowledge be better obtained than when 
observing work in actual progress’ Then is the time for the 
apprentice to ascertain the whys and wherefores of certain methods 
of action in mechanical construction, For example, referring back 
to one’s schooldays, may we not ascribe to elder scholars much of 
the credit bestowed upon the schoolmaster, having passed “‘ through 
the mill” themselves ’ Can we not recall instances where the few 
hints given to younger scholars—surreptitiously it may be—has 
enabled them to grasp and solve some difficult problem, which fear 
and dread of the master’s wrath has, by clouding their mental 
faculties, prevented them from comprehending’ Soin the work- 
shop’s school of workmen and apprentices, it is rather the excep- 
tion than the rule to find workmen unwilling to impart information 
concerning trade intricacies to apprentices, Collectively, artisans 
as trades unionists may be very conservative, but individually they 
are greatly different, and usually very liberal minded—a fact which 
many a poor struggling apprentice will be ready to admit, and be 
—— for the helping hand extended to aid in executing some 

ifficult piece of work. However, it may be regarded with satisfac- 

tion as one of the signs of the times that trades unions are 
beginning to display more interest in the admission of qualitied 
workmen into their ranks; in some instances where doubts have 
existed concerning the candidate's efficiency as a workman, they 
have gone so far as to require another year's apprenticeship 
being served before sanctioning full membership. 

Referring more particularly to the iron department of ship- 
building, Mr. Patton complains about the new departure, viz., of 
confining apprentices to certain sections. In the ‘‘ good old times” 
it may have answered to train our yonth in all the various depart- 
ments of the trade, but to keep pace with trade requirements, and 
to attain a high standard of excellence as a workman in all the 
various branches of angle, smithing, plating, riveting, and caulking, 
is not at all requisite in the —_ day. e present system has 
been ina great measure self-developed, and productive of great 
results, and therefore any new departure must be well and thought- 
fully considered, before adopting any alternative methods. 

Concerning the apprentices themselves, we must not forget to 
recognise the necessity for individual effort. No amount of 
technical education, or instruction imparted by foremen or work- 
men, will avail anything, unless there exists in the minds of our 
youths a desire to learn and a determination to excel in doing 
‘‘whatsoever their hand findeth to do, with all their might.” 
Likewise 1 ang care and forethought ought to be exercised in 
placing lads in the particular department of trade for which they 
appear to be specially qualified. The sectional system in the iron- 
work department of shipbuilding is admirably adapted for 
this purpose, affording, as it does, opportunities for the slow, dull, 
but physically strong youth to learn to earn his livelihood, as well 
as scope for the brighter and more energetic lad to develope into 
a first-class workman. 

To my mind the production of thoroughly good mechanics not 
only depends upon the apprenticeship period of their lives, but in 
the succeeding two or three years asa journeyman—the latter is the 
critical time, when a young man either makes or mars his reputa- 
tion asa workman. Very few firms pay their apprentices upon 
completing their term the full rate of journeyman’s wages, 
practically admitting that more experience is required to ma 
them on a level with more experienced workmen. Besides, as a 
rule, foremen are averse to employing young newly - fledged 
journeymen, the latter being often deficient in steadiness and 
stability ; they may be a good workmen, but have not as yet 
learned to appreciate the dignity of true manhood, and require 
to experience some of the vicissitudes of life before being regarded 
as trustworthy men. Usually without encumbrances, ‘‘ their hats 
covering their families,” ‘‘ wise in their own conceits,” ever r 
to assist in developing any scheme which entails enforced “idle. 
ness, without regard to future contingencies—these are the class 
of men whom both employers and trades unions should endeavour 
to curb with a strong hand. This matter ought, therefore, to 
receive serious consideration, and the question of classification of 
rates of wages, according to experience and ability, must sooner 
or later receive the attention of both employers and employés. 

At present the method of distribution of wages is very unsatis- 
factory; superiority and inferiority stand on the same level; 





was applied to traction engines first by Messrs. Clayton and 
Shuttleworth about 1854, I believe, and was driven by chain gear 
from the crank shaft, which was placed at the forward end, as in 
the ordinary portable engine. 

In 1859 another well-known Lincoln firm brought out a self- 
moving ploughing and winding engine, which was shown in opera- 
tion at the Warwick Royal Show in that year, which, I think 
embodied some original improvements that have been largely 
copied by other designers, namely, the flush-topped boiler, 
pom vr placed at forward end on the barrel, and geared direct 
to the driving axle. This engine was also fitted with 2 perforated 
steam collecting pipe and a tubular axle which also carried winding 
drums. 

Various improvements were subsequently made in these 
engines, and one was exhibited the following year at Canterbury 
Royal Show with flanged plate side brackets riveted to the fire- 
box shell plate, and again, in 1861, an engine of the same size 
10-horse power—and pattern was shown at Leeds Royal Show with 
malleable iron plummer blocks for the crank-shaft bearings, fixed 
on flanged plate brackets, which were riveted on the fire-box shell 

lates, thus dispensing with cast iron entirely about these bearings, 
is engine also competed in the trial field at steam plougbing, 
being the third year in succession, Some were made up as traction 
engines, without winding drums, and all, except the first, were 
fitted with mechanical steerage at front. 

I claim the honour, if honour it be, of being the designer of this 
engine and all its subsequent improvements, being then employed 
as draughtsman for Messrs. Robey and Company, the builders. 

RosBert Brown, M.1, Mech, bk. 

Manor Engine Works, Northampton, November 30tb. 





CYLINDER CONDENSATION, 


Sin,— Your correspondent ‘‘C, E, B.” is shifting his ground. In 
his last letter, although admitting that there must have been 
some condensation, and also generously throwing in a little lique- 
faction, he wishes to ignore the effect of the 29°5 and 16:8 per 
cent. of water said to be in the cylinders. If he did not believe 
such water to be present, why did he use it in bis original calcula- 
tion’ In his first letter he calculated the difference of energy 
between one pound of the mixture of steam and water said to be 
present in the high-pressure cylinder, and one pound of the 
mixture in the intermediate-pressure cylinder, In his last letter, 
however, to give bis theory every chance, he calculates the 
difference of energy between *705 lb. of steam in the high-pressure 
cylinder, and 832 lb, of steam in the intermediate-pressure 
cylinder. Before discussing this new development of your corre- 
spondent’s theory, I think he should first be convinced that the 
calculations in his original letter not only do not prove the existence 
of leakage, but are as a proof of leakage absurd, as at the very 
beginning he starts with the assumption that there is no leakage. 
I pointed this out in my last letter, but ‘*C, E. B.” has not taken 
any notice of it. I will try to make the absurdity clear to him. 

He compares the energy of one pound of the mixture said to be 
present in the high-pressure cylinder with the energy of one pound 
of the mixture said to be in the intermediate-pressure cylinder. 
He multiplies the difference thus obtained by the weight of water 
used per revolution, that is to say, he assumes that the weight of 
mixture used by the high-pressure cylinder is the same as the 
weight of mixture used by the intermediate-pressure cylinder per 
revolution, which is equivalent to saying either that no leakage could 
be taking place from the hi pas cylinder to the intermediate- 
pressure cylinder, or that the leakage past the high-pressure cylin- 
der is equal to the leakage past the intermediate-pressure cylinder. 
According to ‘‘ C, E, B.” there has been a leakage of steam past the 
high-pressure piston or valve, or both. This steam would get into 
the intermediate-pressure cylinder, and thus increase the energy 
there. Now ‘‘C, E, B,” shows the supposed increase of energy in 
the intermediate-pressure cylinder, but he gets it with the same 
weight of mixture as was used in the high-pressure cylinder. He 
has got a leakage of energy without a leakage of steam. The whole 
argument is absurd, as ‘‘ C, E, B.” is simply trying to disprove his 
main assumption. 

We may now consider ‘C, E. B.’s” new position, as set forth in 
his last letter, in which he compares the energy of ‘705 1b. of steam 
in the high-pressure and °8321b, steam in the intermediate-pres- 
sure cylinder, obtaining a difference of energy of 97,984 foot- 
pounds per pound of steam, equivalent to an increase of 207,226 
foot-pounds per revolution, ‘indicating leakage.” 

This new position has some meaning if his theory of leakage be 
true, but any gain in meaning is counterbalanced by a woeful lack 
of accuracy. In the first place ‘“‘C, E, B.” has no right to 
neglect the effect of water until he has given good reasons for its 
non-existence. In the second place, ‘‘C. E. B.” has not grasped 
the meaning of the figures given in the report concerning the pro- 
portion of steam and water ; and in the third place, he has neglected 
the effects of compression, 

Now the weight of steam given by Professor Kennedy in the 
report as being present in the cylinder is not the actual weight 
present at the given point on the expansion curve. The weight 
given is the actual weight present minus the weight of steam 
returned by compression, this latter weight being taken when 
the steam has been compressed to the same pressure as the given 
point on the expansion curve ; in other words, the weight given is 
the weight ing through the cylinder as calcula from the 
diagrams, is weight is often expressed as a percentage of the 


total feed-water, to give a rough approximation to the amount of 
water present in the cylinder, but it does not give the actual 
proportion of steam and water at the given point. 
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compression, it is evident that the weight of steam and water shut 
into the clearance space when the exhaust port is closed will 
remain in the cylinder until the exhaust port opens again after 
expansion, and the total amount of mixture present at any point 
after cut-off and before release will be this weight returned by 
compression plus the weight of mixture used per revolution. 
hen treating of the effects of compression, it should be noted 
that the weight of steam present during compression will not 
remain constant. If the steam were compressed adiabatically, and 
no water were present, it would become superheated, und if water 
were present some of it would be evaporated, the amount 
evaporated being the same as would be liquefied by the reverse 
rocess of expansion, The steam in a conducting cylinder has, 
Lwever, pare | else to do, viz., heat up the clearance surfaces, 
and the weight of steam epee at the end of compression is 
generally less than the weight present at beginning of compression, 
the difference being condensed to heat up the surfaces, This 
should be borne in mind when estimating actual cylinder conden- 
sation. 

There is one more point to be considered, viz., the amount of 
water present at the bogianing of compression, as, of course, we 
can aay calculate from the diagram the amount of steam present. 
The amount of water should consist of the proportion due to lique- 
faction during expansion, and the proportion due to any water 
supplied to the cylinder by priming or other means, always sup- 

ing that none of such water has been’ evaporated by a steam 
jacket or equivalent. 

We can now proceed to get some idea of the energy in each 
cylinder at the given points. First, then, we have total feed-water 
measured = 2°3541b. per revolution. According to Mr. Mudd, 
‘1131b, of this did not get into the boiler. This leaves 2°230 1b. 
supplied to the engine. There was condensed in the jacket 
“100 Ib. r revolution, and collected from the high-pressure steam 
chest °015lb. per revolution, This leaves 2°115lb, used per 
revolution, 

The following weights of steam are calculated from the mean 
diagrams given with the report, and may not be as absolutely 
correct as if measured from the actual diagrams. I give the 
pressures and volumes so that ‘‘C. E. B,” can check the figures :— 

Weight of steam present in high-pressure cylinder when pressure 
was 120°41b. above atmosphere, Volume = 7°446 cubic feet per 
revolution. Weight = 2°3361b. per revolution. 

Weight of steam present in intermediate-pressure cylinder when 
ressure was 19°41b, above atmosphere. Volume = 27°00 cubic feet. 
yeight = 2°297 lb. per revolution. 

High-pressure cylinder weight returned by compression, Pres- 
sure = )0lb. above atmosphere. Volume = 5°752 cubic feet. 
Weight = ‘842 1b. per revolution. 

Intermediate-pressure cylinder weight returned by compression. 
Pressure 5 1b. above atmosphere. Volume = 12°70 cubic feet. 
Weight = *649 1b, per revolution. 

Hence we have in high-pressure cylinder 2'1151b. used per revo- 
lution + *8421b. in clearance space = 2°957 lb. of mixture present 
in cylinder, Of this 2°336 1b, is steam, and the remainder, °621 Ib., 
will be water. 

In the intermediate-pressure cylinder we have 2°1151b. used 
per revolution + *6491b, returned by compression = 2°7641b. of 
mixture present in cylinder. Of this 2°297/ lb. is steam, and the 
remainder, *467 lb., will be water, 

High-pressure cylinder— 
nergy of 2°8361b. steam = 2,202,824 foot-pounds. 
i » ‘O210b. water = 171,152 


” 


Total .. = 2,873,076 ” 

Jntermediate-pressure cylinder- 
Energy of 2°297 1b. steam = 2,114,508 foct-pounds, 
” », *4671b. water 93,412 ” 

2,207,920 4, 
The difference is 166,056 foot-pounds per revolution. The work 
done between the given pressures is, as measured from the dia- 
grams, 120,054 foot-pounds, Hence there is a loss of energy in 
the intermediate-pressure cylinder of 46,000 foot-pounds per 
revolution. Thus by comparing the actual energy in the two 
cylinders at the given points, and allowing for the work 
done, we find that so far from there being a gain in the 
intermediate, there is actually a loss of 46,000 foot-pounds 
per revolution. This takes no account of any water which 
might be present at beginning of compression due to liquefaction 
or priming. The liquefaction in the high-pressure cylinder would 
be about 4°5 ae cent., and in the intermediate-pressure about 
3 per cent. under the given conditions. We should then have for 
the high-pressure cylinder :— Weight used per revolution = 2°115 
+ steam returned by compression = *8421b, + proportion of water 
of liquefaction in this steam = ‘0371b. Total weight of mixture 
present in cylinder = 2°9941b., of which 2°3361b. is steam, and 
the remainder °658 1b. will be water. 

For intermediate-pressure cylinder we have weight used per 
revolution = 2°1151b. + steam returned by compression = 649 1b. 
+ proportion of water of liquefaction in this steam = ‘048 1b. 
Total weight of mixture present in cylinder = 2°8121b., of which 
2°297 lb. is steam, and the remainder *5151b. will be water. 
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Energy in high-pressure cylinder = 2,384,173 foot-pounds, Energy 
in intermediate-pressure cylinder = 2,217,519 foot-pounds. Loss 
of energy in intermediate-pressure allowing for work done = 
46,600 foot-pounds per revolution. This does not take any account 
of any priming water present at inning of compression. If 
this is allowed for, the loss of energy in the intermediate-pressure 
with 10 per cent, of priming water amounts to 56,458 foot-pounds 
per revolution, 

As, however, the high-pressure cylinder was jacketed, and there 





was considerable ‘‘drop” in the intermediate-pressure, it might 
be reasonably assumed that the water of liquefaction would be 
evaporated, and as we do not know whether any priming took 
lace, as no test on this was carried out, its effect cannot be 

insisted upon. We have then to account for a loss of 46,000 foot- 

unds, instead of ‘‘C, E. B.’s” gain of 207,226 foot-pounds per revo- 

ution. This loss can be accounted for by assuming that the con- 

densation in the intermediate-pressure cylinder was greater than 
the condensation in the high-pressure ; missing energy being, 
at the point taken, stored up in the walls of the cylinders, 
46,000 foot-pounds = 59°5 thermal units, which amount of heat 
would be given up on the condensation of *064 1b. of steam at 30 1b. 
above atmosphere. °0641b. is about 25 per cent. of the total 
mixture present, hence, if the condensation had been 25 per cent. 
less in the intermediate-pressure cylinder, the energies in each 
cylinder would have balanced. 

As no tests were made to determine the quality of the steam 
— to the engine, we cannot calculate the actual amount of 
cylinder condensation. Besides, the arrangements of the cylinders 
is such that it wonld be almost impossible to determine accurately 
the distribution of energy, after it once entered the high-pressure 
steam chest. Herewith is a sketch of the cylinders, and it should 
be noted that a large proportion of the jacket is exposed to the 
low-pressure steam chest, which is not shown on the sketch. We 
may thus have a transference of energy from the high-pressure 
steam chest to the intermediate-pressure steam chest, <a also to 
the low-pressure steam chest. There may be a transference of 
energy from the high-pressure cylinder ports to the intermediate- 

ressure steam chest. There may also be a transference of energy 

rom the intermediate-pressure steam chest to the intermediate- 
ressure cylinder by means of the exposed surface of the ports. 
The steam jacket may lose heat to the high-pressure cylinder and 
the low-pressure steam chest; and lastly, the low-pressure steam 
chest may lose heat to the cylinder, and the port of the low- 
ressure cylinder barrel exposed to the condenser will also lose 
oer to the exhaust steam. W. R. CumMIns, 

Dundee, November 28th. 


ENGLISH AND AMERICAN LOCOMOTIVES AND COAL TRAINS. 


Sir,—Any mere single running test of two locomotives—one 
American and one English—as suggested by a correspondent in 
your paper of November 10th, would be absolutely useless and in- 

lusive as to comparative merits, and from latest information it 
appears that there is little probability of such a test being made. 
As to speed records, the four highest records for one mile are held 
by three American locomotives, and such a train as the “‘ Exposition 
Flyer”—now taken off for the winter—with a running speed of 
over fifty miles per hour for the entire distance of 985 miles from 
start to finish, without allowance for stops or slackening speed, 
must of necessity make and maintain enormous rates of speed for 
considerable distances. The ‘‘crack” engines of this train were 
not built at Schenectady, but by the New York Central Railroad. 

Referring to my previous letters pointing out the advantages 
possessed by cars of large capacity for coal traffic between fixed 
yoints, I notice that Mr. C. J. Bowen Cooke, in ‘‘ Round the 
Works of our Great Railways,” says that a London and North- 
Western six-wheel engine can haul a train of forty-five loaded coal 
cars, with an aggregate weight of 600 grosstons, This, allowing only 
5 tons for the car, gives 84 tons of coal per car, and we may 
compare a train of English and American coal cars as follows, 
although it must be noted that seventeen coal cars would not be 
considered a heavy train here:— 








English. American. 

Number of car8.. 2. «2 oe 45 17 

Number of axles ‘ 90 68 

Weight per car .. 11,200 Ib. 25,000 Ib. 
Coal per car 18,592 Ib. 50,000 Ib. 
Weight of cars .. 504,000 Ib. 425,000 Ib. 
Weight of coal .. 836,640lb. ..  .. 850,000 Tb. 
Weight of train 1,340,6401b. .. .. 1,275,000 Ib. 
Weight per axle 14,8961b. .. .. 18,750 Ib. 


As to the accident at the South-Eastern Railway terminal 
station at Dover, I am informed that the roof had long ago been 
condemned. Perhaps, feeling worn out and weary, it decided not 
to wait for the railway to remove it, and so simply dropped down, 
but, as you say in your note on page 454, it is a pity it did not at 
the same time utterly annihilate a number of ‘‘ the dirty things 
the company describes as carriages.” About two years ago, having 
criticised these ramshackle relics, one of the leading officers of the 
road wrote me that he considered his road compared favourably 
with others in regard to rolling stock. This was certainly pretty 
rough on the other companies, but it has been a problem in my 
mind since then whether that official really knew much about the 
equipment of his own or any other road, or whether he was trying 
to fill me up with a fairy story. With all due credit for the com- 
vany’s modern cars, it must be acknowledged that Charing Cross 
Station, at times, resembles a of p ger cars of the 
vintage of '40, and a badly kept museum at that. The South- 
Eastern, like some other roads, has failed to realise the important 
fact that good accommodation encourages traffic. 

E. E. Russett TRATMAN, C.E, 

New York, U.S.A., November 25th, 








CARNOT’S FUNCTION. 

I must devote a few lines to Mr. Tom Scott, who appears to be 
troubled, but he is only so because he mixes up isothermal with 
adiabatic expansion, 

Let us take even numbers for the temperatures, say 1000 deg. 
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and 500 deg absolute, or 538°8 deg. and 38°2 deg. Fah. When the 
absolute temperature is doubled at constant volume the pressure 
is doubled also—Mr. Scott evidently understands this. He may 
now expand isothermally from the — to the lower pressure— 
A F represents such an expansion. Isothermal expansion means 
that the temperature is maintained constant throughout the 
expansion, and is therefore the same at the finish as at the com- 
mencement thereof. Therefore, after ex ion, the volume 
and temperature of the fluid are both double of that which 
obtained before heating took place. This is, of course, as we 
know it should be, ut in no case can Mr, Scott get the 
same temperature and pressure after expansion as_ that 
which obtained before heating. For suppose now that he 
— his air adiabatically until the pressure falls to one-half. 
A B represents the expansion curve in accordance with the laws of 
Boyle and Marriotte. The volume GB is less than previously 
obtained on G F, and the temperature is less than the highest, and 
ter, considerably, than the lowest. G B is not now double, 

ut 2°72 or 1°6382 times H A, The final temperature is not the 





initial, because work has been done without a corresponding supply 
of heat, neither is it the half of what it was before expansion, but 
equal to this divided by 22°, or 818 deg. absolute. We had then 
at the commencement, let us say, a pressure p, a volume *, and a 
temperature 7, and in all cases ” © 


is constant with an aériform 
T 
perfect fluid. We have at the finish p as before, 2-7! time ¢, 


and . These multiplied together are again = Pe . Ihope 


7 
p20 
this isclear. If your correspondent wanted to expand adiabatically 
until the temperature became one-half of what it was before ex- 
pansion, A BC represents such expansion, L Q the final volume, 
and C Q the final pressure. The final pressure will only be what 
it was before heating divided by 2?*4°! = 5:468, or *1829 of it, 
while the final volume will be ¢ x 22°45! or 5-468 +. The new 
pressure multiplied by the new volume is = p ¢, and the 


: alae 
temperature is the same, so we have once more ae 


Mr. Scott asks why a pound of air should not have a volume of 
18 cubic feet, provided the temperature was 62deg., and its 
pressure 15 1b., just as well as one of 13cubicfeet. Simply because it 
is the ‘‘ nature of the beast,” just as it is the nature of a pound of 
hydrogen to occupy, roughly, sixteen times the volume of air 
under the same temperature and pressure. That a pound of air 
should occupy 13 cubic feet at a pressure of 15 1b. per square inch, 
and at 62deg. Fah., is due to the fact that otherwise molecular 
equilibrium would not obtain—that is all. 

Furthermore, the quantity of heat which a pound of air may 
part with before it is rendered totally devoid of heat is exactly 
proportional to the temperature, just as is, within a small range of 
error, a pound of water. The volume and pressure of air do not 
affect its intrinsic energy at all. A pound of air at 500Ib. per 
square inch would not require any more work to be done by it to 
reduce its temperature one degree, than would the same air at 
15 1b. per square inch. AntHony S. Bower. 

St. Neots, Hunts, December 2nd. 





Sir,—I think the article which appeared in your pages last week 


on ‘‘Thermodynamics” renders it inexpedient that I should. - 


occupy space by replying to Mr. Bower at present. After the 
publication of Dr. Lodge’s promised papers we shall perhaps have 
a clearer insight into matters, which, indeed, appear to be getting 
a little mixed. : 

Mr. Bower’s liquid heat engine is interesting as a theoretical 
example of an application of thermodynamics, but I cannot myself 
see why it should be in any way a contradiction of the law, that 
the efficiency of a heat engine is independent of the nature of the 
substance heated and cooled. Q. E. D. 

December 5th. 

{We think it expedient to terminate this discussion here, and we 
shall publish no more letters on the subject until Dr. Lodge's 
papers have appeared in our columns.—Enc. E.] 





‘‘ BRITISH LOCOMOTIVES.” 


Sir,—As Mr. Cooke’s interesting work on “‘ British Locomotives ” 
will doubtless run through several editions, it may perhaps be 
worth while to point out, so that they may be corrected in future 
issues, a few slight inaccuracies appearing in it which your reviewer 
this week has passed over in silence. 

On page 260 we are told that the standard brake of the London 
Chatham, and Dover Railway is the automatic vacuum, but that 
the engines are fitted with both vacuum and Westinghouse brake 
apparatus. On page 275 the various types of Midland goods 
engines are credi with cylinders 18in. by 24in. On pages 280 
and 281 the cylinder capacity of each of the South-Eastern engines 
illustrated is wrongly stated, whilst the information that the 
South-Eastern tank engines are fitted with the Westinghouse 
brake must surely be a slight joke at the expense of Sir Edward 
Watkin, whose opinions on the subject are well known. 

Even if someslight concession has been recently made on the South- 
Eastern Railway for the benefit of foreign rolling stock, there is 
no reason why Mr. Cooke should mistake the Stirling reversing 
gear for the Westinatene donkey pump. 

Then on page 286 we are told that Mr. Drummond built the 
engines illustrated with 19in. cylinders and the Bryce- Douglas valve 
gear. Nothing further is said. One of the class, it is true, was 
originally built as described, but was almost immediately altered 
to the standard pattern. I notice that whenever anyone under- 
takes to describe these famous engines this venerable tale as to 
19in. cylinders and Bryce-Douglas gear invariably comes up again ; 
and as they do what is perhaps the very finest locomotive work in 
the country, it is only fair to Mr. Drummond to describe them 
correctly. 

These slight mistakes can hardly detract from the general value 
of the book, but as Mr. Cooke himself says, he is writing for a class 
of readers who will rely implicitly on all his statements, and will 
generally be without the means of detecting errors for themselves, 
I may perhaps be forgiven for calling his attention to them. 

London, November 25th. W. B. THOMPSON, 


THE BRUGES SHIP CANAL. 


MonsiEurR,—Dans le numéro du 1st Décembre de votre journal 
vous dites que c’est le projet de M. Casse qui a été adopté pour 
Bruges, Portde Mer. Vous avez été certainement induit en 
erreur: la Commission spéciale, instituée par le Gouvernement 
Belge pour juger les deux projets présentés, a rejeté celui de M. 
Casse pour adopter le nétre. C'est & ndtre projet que se rap- 
portent les subventions de ]’Etat, de la Province de la Flandre 
Occidentale et de la Ville de Bruges, dont vous parlez. Le coat 
des travaux sera d’environ £1,500,000 et non £1,800,0000. Une 
Société est en formation au capital d’environ £400,000; elle 
n’attend pour se constituer que la promulgation de la loi de con- 
cession. Aussitét que les plans seront dresses définitivement nous 
nous empresserons de vous en envoyer un exemplaire. Nous 
espérons que vous nous ferez le plaisir de les mettre sous les yeux 
de vos lecteurs. 

En attendant, nous vos prions, Monsieur, de vouloir publier la 
présente rectification et de recevoir nos salutations distingu¢es. 

Pour L, CoiszaAU ET J. Cousin, 

Bruxelles, 77, Rue Berckmans, JEAN CousIN, 

bh Dézembre. 





THE ADMIRALTY FERRULE, 


S1r,—The article on the above subject in your last issue appears 
to show that this much maligned ferrule has not yet passed the 
ordeal of the critics. One is at a loss, however, to know what the 
object of the article is. If its chief object is to advocate pulling 
out the boilers of, say, fifty warships, cruisers, &c., and replacing 
them with, say, water-tube boilers—out of which some new bogie 
will arise—then it may be left to the country to say whether it will 
stand the racket; or to an Administration to say whether, when 
they are asked to provide a heavy addition to the Navy, they will 
plead that that which we already have is useless. But if it is 
sought to show that the ferrule does not do what is claimed for it, 
it will only be necessary to refer to any one who has had experience 
of their use. Experience has shown that no ferrule of any kind, 
flanged or otherwise, has ever prevented leakage until the air space 
was introduced in the manner illustrated, and it is equally certain 
pom application of it has been followed with a like successful 
result. 

The fact is that the case selected for criticism, as a glance at 
the engravings will show, is an extreme one, which probably 
only the repeated successes with other vessels would have 
led the authorities to take in hand. A vessel already fitted 
with contracted tubes—which, by the way, were found to be 
no prevention of leakage—was ordered to be ferruled ; the use of 
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contracted tubes was no part of the experiment, they were there 
already, and it was only with a view to overcome the failures 
which hac occurred in spite of this special design that the ferrules 
were tried. And with what result? Immediate sto; of 
leakage, and the development of the required power. is is all 
that has ever been claimed by the advocates of this device, and as 
long as it enables these otherwise crippled vessels to develope their 
required power for, say, four hours, whether lin., 2in., or 4in. of 
air pressure be indicated, so long will it continue to be one of the 
most “valuable and successful expedients ever adopted.” It is 
hardly fair to saddle it with all the evils which it has not proposed 
to cure. The country has not paid a farthing for it, while a snm 
of probably close on £1,000, for the re-boilering of a large 
number of vessels has been saved, and in this respect the words of 
the article may be echoed, “that it is desirable that the whole 
truth should be known, because it is a matter of national import- 
ance, 

It may be noted that the effect of the ferrule in the extreme 
case referred to is only to reduce the area by one-third, and not 
two-thirds as stated, but in any case it is well known that a long 
tube may be considerably reduced in area at one point without 
affecting its discharge. Engineers generally will agree that some 
other expedient than that of re-boilering is desirable, but until this 
is found the Admiralty ferrule will enable those in charge of the 
vessels in question to drive them at full speed with confidence and 
immunity from danger. 


Old Chariton, Kent. EpwarpbD C, PEcK. 





STORAGE OF GAS. 


Sir,—The storage of gas in smaller volume under pressure 
is not more economical than keeping it in holders. The cost of 
special pumping, compressing engines, and tanks would come to 
a yearly outlay which does not exist in the case of holders. 
Besides, an apparatus for storing gas under pressure would mean 
more work on the exhauster and governor, not to say of the 
leakage which would occur through the condensers, scrubbers, 
washer, and purifiers. P, INFANTE. 

Luton, Dezember 4th. 








SPECIAL TRIPLE-GEARED LATHE. 





Tuts lathe, which we illustrate on page 530, has been 
specially designed for turning marine propeller shafts and 
heavy general work. The height of the centres is 30in., and 
it admits 40ft. between the centres. The driving is effected 
through five-speed cones direct onto ihe face-plate, and two 
series of double and triple gear, giving twenty-five speeds to 
the spindle, all properly graduated to suit the different 
diameters admitted by this lathe. There are two saddles, 
each having a set of duplex compound slide rests; and there 
is also a compound slide rest on the loose headstock for 
turning the coupling flanges, so that five tools can be in 
operation simultaneously. The front slide rests are fitted 
with swivels for taper work. Further, each saddle is so fitted 
that by means of change wheels, tapers of any length and 
inclination can be automatically turned, this arrangement 
being of great convenience for turning the tapered ends of 
propeller shafts, gun tubes, and similar work. The saddles 
and loose headstock can be rapidly adjusted on the bed by 
power motion, and throughout every convenience is provided 
for quickly manipulating the various motions in the lathe. 

In all respects this machine is throughout of the most 
massive character, and it has been specially designed to take 
heaviest cuts possible. Its weight is about 60 tons. 

The lathe was recently made by Messrs. Sharp, Stewart, 
and Co., Atlas Works, Glasgow, for Messrs. Lobnitz and Co., 
Renfrew, and the makers wish us tosay that they are indebted 
to this firm for many suggestions embodied in its design. 








WATER SUPPLY NOTES. 


Yorkshire.—Keighley : A boring at the Royal Ironworks 
—Messrs. Holmes, Pearson, and Midgley—243ft. deep, has 
tapped a spring of 10,000 gallons per hour, estimated to rise 
40ft. above the surface. Barnsley: The Corporation Water- 
works at Ingbirchworth, constructed in 1868, are to be en- 
larged under a proposed Act of Parliament, which will include 
powers to purchase the Penniston Local Board’s works. 
Bradford: Water supply storage on the 10th of November was 
497} million gallons less than corresponding day last year. 
The Northallerton new water supply, from the Osmotherly 
Hills, seven miles distant, has been completed at a cost of 
£5000. The Wakefield Local Board has entered into a new 
agreement with the Local Boards of Soothill and Thornhill 
to be supplied with water from them, at a minimum of 
90,000 gallons, and a maximum of 200,000 gallons per day, or 
a rate of 8d. per 1000 gallons for the minimum, and 7d. above 
it. The Knottingley Local Board will build a water tank and 
take water from the Pontefract Corporation. 

Lancashire.—Ashton: The present storage of the joint 
Waterworks Committees shows a decrease on the correspond- 
ing day last year of no less than 458 million gallons, the 
present storage being only 2424 million gallons. 

Cheshire-—Runcorn : The Local Government Board have 
sanctioned a loan to the Local Board of £3800 for the con- 
struction of waterworks. The latter complain that the 
former have delayed them carrying out the works for two 
years, by constant delays, with severe scarcity of water, and 
constant epidemics, the sanction at the finish coming five 
months after the Local Government Board inquiry. 

King’s Lynn.—In the spring of last year a typboid fever 
epidemic occurred, and an inquiry was held by the Local 
Government Board, and its origin was clearly traced to the 
water supply. The Board advised the Corporation to get an 
Act of Parliament to carry out a suggested scheme of 
obtaining pure water from the chalk. Incredible as it may 
appear, on the 29th of September the ratepayers refused to 
support the scheme; and in October, typhoid and diphtheria 
re-appeared, and the elementary schools had to be closed. 
It now appears the Local Government Board can give the 
requisite powers witbout an Act of Parliament, and the Town 
Council have approved this by twelve votes to seven. 

Isle of Wight.—East Cowes Local Board: The trial borings 
have found water at 326ft., and yielded 478 gallons per hour 
for 125 consecutive hours, from a lin. tube, and 700 gallons 
from i4in. tube. 

Home Counties. — The London County Council have 
decided to go to Parliament to obtain powers to obtain an 
independent water supply for the metropolis, on the ground 
that the amount used increases annually at the rate of ten 
million gallons per day. Ware: The Board of Health’s well 
at Mulsey is only giving 74 hours’ supply a day; the Board 
are seeking for advice as to improving the supply. Windsor 
Waterworks Committee are going to sink a borehole in the 
bottom of No. 2 well to a depth of 109ft., which they expect 
to yield 13,000 gallons per hour at a cost of £135 or less. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Road construction and management.—Within the last few years 
there has been a large and growing movement in favour of the 
improvement of country roads, and much missionary work has 
been done in educating the farmers to an understanding of the 
fact that money spent on good roads is in their interests. In 
country districts the roads are largely of dirt or gravel, in many 
places impassable in wet weather, and the maintenance consists in 
the baphazard dumping of loads of earth or gravel. Drainage and 
intelligent ‘‘maintenance” are rarely observed. Last spring an 
Act was passed by Congress directing the Department of Agricul- 
ture to conduct investigations as to the road laws, and the systems 
of construction and maintenance and g t obtaining in 
various parts of the country. The roads range from the mere 

thways or roadways in the natural soil to properly constructed 

irt or earth roads—which do excellent service if properly built 
and cared for—gravel roads, and roads paved with burnt clay, 
macadam or telford, shells, chert, blast furnace slag, &c. The 
management of roads, and their maintenance by casual labour, by 
special labour of skilled or semi-skilled labourers, or by convict 
labour—as practised in some States—will be included in the 
investigation, the general scope of which is as follows:—(1) The 
practical working of the recent road laws of the various States 
wherever the same have been tested, the difficulties found in their 
application, and suggestions for their amendment. (2) The 
character and cost of the roads built under these laws, the 
materials used, and the present condition and prospective dura- 
bility of such roads. (3) The location and character of any superior 
stone for roads which is accessible by railway or water, the cost of 
quarrying, preparing, and loading the same, the mileage rates of 
transportation, and any instances of reduced or free transportation 
given by railways for the encouragement of road-building. (4) The 
same information, so far as applicable, regarding materials naturally 
prepared, such as the Paducah and Tishomingo gravels, the 
Hamilton sandstones, and the Chickamauga flints. (5) The results 
of any experiments in the construction of narrow and cheap hard 
roads, or of roads having one track of earth and one of stone or 
gravel, with full particulars as to cost and method of construction. 
(6) The result of any practical experience in the use of burnt clay 
for roads. (7) The cost and benefits of tile drainage of roads as 
shown by practice. (8) The best method of constructing a common 
highway without gravel or stone, and with or without under- 
drainage. (9) Definite facts as to the enhancement of property 
values through road improvement. (10) The results of any experi- 
ments in the employment of convict labour on roads or the pre- 
paration of road materials. (11) The details of all bond issues for 
road improvement, and how, where, and at what cost the same 
were marketed. (12) The rates allowed in each State for men and 
teams in working out road taxes, and the actual value of such 
work as ccupanel with labour paid for in cash. 

Storage battery cars.—For six months the Second Avenue street 
railway—or tramway—in New York has had storage battery cars 
in regular service, running every five minutes, and making about 
400 car miles per day. Each car has 144 cells, weighing, 4200 Ib., 
and is driven by two 25-horse power motors. Each cell stores 270 
watt-hours, giving a total storage capacity of 52 electric horse- 
power hours, with about 811]b. of weight per horse-power hour. 
One charging of the batteries is sufficient fora run of two and 
a-half to three hours, in which time the car runs about twenty 
miles, and uses half the storage power. The cells are discharged 
with a current of 40 to 45 ampéres. The batteries are placed 
under the seats, and one set is in service while the other set is 
being charged. The batteries are handled by machinery, and are 
slid in through the end panels of the car. The cells contain 
neither Jead nor acid, but only copper and a solution of potash and 
zinc. Each cell is 42x74 x114in., and weighs 29lb., and of the 
144 cells sixteen are connected to a separate circuit, used to excite 
the field magnets of the motor and to operate tke incandescent 
lamps. The motors are of the single reduction type, and can be 
safely reversed to stop the car on emergency. The charging plant 
of the station consists of two 100-horse power boilers, and two 
75-borse power engines, connected directly to two dynamos. This 
plant has a capacity for supplying eighteen cars, making eighty 
miles each per day, the expense per car mile for which would be 
about 54 cents, while with the present smaller number of cars, 
requiring almost the same number of men, the operating expenses 
are about 9 cents per car mile. 

Electric power in factories.—The new works of the Bucyrus Steam 
Shevel and Dredge Company have the plant and tools operated 
by electricity from a central power station, and the reasons which 
led to the adoption of this power are given by the engineer as 
follows:—(1) It permits of complete isolation of the boiler and 
power plant from the shops; (2) it permits the ready and con- 
venient distribution of any desired amount of power to any desired 
place and at any desired speed ; (3) it avoids the wear and tear 
and loss of power on machines that are used occasionally or inter- 
mittently ; and (4) it lends itself toa variety of subsidiary purposes, 
such as lighting, welding, travelling cranes, portable drills, &c. 
The blacksmith shop and foundry have each a Sturtevant blower 
mounted on the shaft of an electric motor, an arrangement which 
is decidedly new. The water supply is furnished by an electric 
centrifugal pump, the water being conveyed 2C00ft. through a 2in. 
pipe, with a lift of 50ft. The current is generated by two multi- 
polar generators of 150-horse power each—one of which is in 
reserve—driven by a Corliss engine, which is preferred toa high- 
speed engine. The larger motors and generators are of the slow 
speed type, so that connection can be made from the motor direct 
to the line shaft with one belt. The power is distributed from the 
central power house to the various localities where power is 
required as follows:— 








Motors. on 
Machine shop 2 15 
Boiler shop.. 2 5 
Pattern sho < 2 5 
Smith shop Reoeat 1 1b 
Cupola blower ° 1 15 
Casting shop 1 5 

Foundry crane 8 4tol2 

Erecting shop crane 3 5 to 15 
15 166 


The shops are of brick, with steel roof trusses, and the several 
buildings are as follows:—A three-storey office building, 40ft. by 
60ft.; erecting and machine shop, 120ft. by 240ft., with overhead 
electric travelling crane running the entire length; smith shop, 
plate and structural iron shop, foundry, with overhead travelling 
electric crane of 20,0001b. capacity; pattern shop, carpenter and 
woodworking shop, pattern store house, general store house, power 
house—containing Corliss engine, two generators, two boilers, and 
air pump. Compressed air is used for some auxiliary power. 
The machine tools in which the work to be lifted is beyond hand 
power are served by compressed air hoists suspended from light jib 
cranes attached to the walls or to the columns of the building. 
Compressed air is used for the foundry hoists to the cupola plat- 
form, an air cylinder having a tubular plunger being sunk in the 
ground and operating the elevator platform by direct lifting. The 
same power is also used for blowing out cylinder castings, and for 
testing small machines in the erecting shop. The compressed air 
is furnished by a duplex air pump of the New York Brake 
Company’s type, as used on locomotives, This is placed in the 
engine-room, and a receiver is kept charged at all times to the 
requisite pressure. There is no accumulator, and the apparatus is 
entirely automatic in its action. The buildings are heated by the 
Sturtevant hot blast ventilating system. 

Salt Lake bathing pavilion. — A bathing resort has been 
established on Great Salt Lake, Utah, at Saltair Beach, about 
twelve miles from Salt Lake city. The main building is situated 
some 4000ft. from the shore, in order to havea necessary depth of 





water, and it is approached by a pile trestle carrying the railway, 


ties 
so that visitors are landed right at the pavilion. From each side of 
the main building runs a curved owl forming a crescent, with 
total length of 1114ft. The building has a lunch-room 143¢¢. hg 
250ft. on the first floor, and a dancing hall 118ft. by 250ft, on the 
second floor. The roof of the dancing hall is of arched form with 
curved steel trusses or “half arches” springing from the floor line 
and supporting a lantern roof lift. wide, the ends of the “ half 
arches” not touching each other. The trusses have a maximum 
width of 7ft. and are spaced 12ft. apart, those at the semicircular 
ends of the building converging at their tops. The inside radiys 
of trusses is 51ft. 6in., and outside 54ft. The shoe pins are con- 
nected by tie rods under the floor and above the ceiling of the 
lunch-room. The bearings for a are supported on steg] 
trestles 14ft. 6in. high along the sides of the lunch-room, The 
dead load is taken at 20 lb. per square foot of roof ; snow, at 20]b. 
to 301b. per square foot; wind pressure, 401b. per equare foot. 
There are 620 bath-houses, supplied with fresh water necessary for 
washing the salt from bathers, this fresh water being supplied from 
artesian wells on shore, The place is lighted by 1250 incandescent 
lamps of 16-candle power, a forty arc lamps. The whole struc. 
ture is built on piles, driven by water jet and a light hammer 
through 18in. of sand and 3ft. to 10ft. of crystallised sulphate of 
soda, which solidifies around the piles. 








SOCIETY OF ENGINEERS. 
PRACTICAL EXAMPLES OF BLASTING, 

AT a meeting of the Society of Engineers held at the Town Hall 
Westminster, on Monday evening, December 4th, Mr. William A’ 
McIntosh Valon, J.P., President, in the chair, a paper was read by 
Mr. Perry F, Nursey, Past-president, on “Some Practical Examples 
of Blasting.” 

The author introduced the subject by pointing out the value of 
high explosives in engineering, naval, and military operations ; in 
which, in some cases, gunpowder was useless, He then referred to 
the ene developed by the explosion of gunpowder and dynamite, 
quoting Abel, List, and Nobel, and showing that the explosive 
force of nitro-glycerine stands in relation to that of gunpowder as 
13 to 1, according to volume. He then described various blasting 
operations carried out by himself in practice, he having 
noticed the blasting operations of magnitude carried out by others 
in previous papers read before the Society. His own practical 
work commenced in 1872, with the demolition of a 20ft. span 
masonry bridge and a military structure at Quenast, in Belgium, 
in the presence of the Ministers of the Interior and of War, the 
explosive used being lithofracteur, a nitro-compound. In the 
following year he removed some rocks for the late Sir John Coode 
in connection with the works cf the Jersey harbour, and also at 
Douglas, Isle of Man. Besides small blasts, the author described 
two carried out at Jersey with 501lb. charges, and one with a 
1151b. charge of lithofracteur, all under water. As a result, the 
author stated that the latter charge dislodged at least 400 tons of 
dense syenite rock, being at the rate of about 24 tons of rock per Ib, 
of explosive used, which is a fair average of what such an explosive 
should do, and which he showed was doneinindependent practice. In 
1888 the author chambered out the bottom of a boring for water in 
the chalk at Ealing, at a depth of 400ft. from surface. The bore 
hole was sunk to a depth of 470ft. from surface, and was din. in 
diameter. Carbo-dynamite was the explosive used, and the charge 
was successfully exploded under a 350ft. head of water. In 1892 
the author removed by blasting with carbo-dynamite the remains 
of four cast iron columns which were embedded in the Thames at 
Wappingand formedadanger to shipping. The stumps were 3ft. 6in, 
in diameter and ]hin. thick, and were filled with concrete. Being 
situate at low-waterline, and their tops being only a few inches above 
the bed of the river, the task of removal was somewhat tedious, but it 
was successfully accomplished, cach stump being separately blown to 
pieces under l6ft. head of water. The latest operation carried out by 
theauthor wasthedemolition of oneof Brunel's brick bridgesover the 
Great Western Railway in a deep cutting at Reading. The work 
was done in connection with the widening of that line, and the 
bridge, which was 21ft. wide, consisted of three arches of 31 ft. 6in, 
span each. The author described in detail the process of demoli- 
tion, which was effected by means of 13 lb. 12 cz. of carbo- 
dynamite, disposed in twenty charges in the crowns and haunches of 
the arches, After referring to the danger risks incidental to 
blasting operations, and giving examples of some encountered by 
himself, the author described the recent terrible catastrophe at 
Santander by the explosion of dynamite. After allowirg for 
the twenty cases of dynamite landed when the fire broke out 
on board the Cabo Machichaco, and for the 600 cases said to have 
been discovered by the divers at the bottom of the harbour, the 
author stated that there were 1100 cases exploded, containing no 
less a quantity than 55,0001b. or 274 tons of dynamite, the ton of 
a being 2000lb. This quantity, he observed, would, in 
ordinary practice, displace about 200,000 tons of the hardest rock, 
The author then referred to the gross carelessness and culpable 
negligence sometimes shown in the thawing of frozen dynamite, 
which was a fruitful source of accidents, and of which he gave 
examples, including the recent case at Silverdale, North Stafford- 
shire. He concluded by pointing out that while accidental explo- 
sions and the employment of high explosives by misguided fanatics 
in the execution of diabolical outrages were to be deplored, it 
should not be forgotten that their application to legitimate indus- 
trial purposes constituted them an important factor in the material 
progress of nations, 








City AND GUILDS TECHNICAL COLLEGE, Finspury.—A special 
course of two lectures by Professor Alex. B. W. Kennedy, 
M. Inst. C.E., F.R.S., on ‘t Engine and Boiler Testing,” will be 
delivered on Thursday evening, from eight to nine o'clock. The 
lectures will be given on the 7th and Zlst December. They will 
discuss, in detail, and in a manner intended for practical engincers, 
the principal points which have to be determined in the tests of 
steam boilers and engines, the methods employed in making such 
tests, and the nature, bandling, and probable accuracy of the 
principal instruments and apparatus which are used, Fee for the 
course, Zs, 

ASSOCIATION OF BIRMINGHAM STUDENTS’ INSTITUTION OF CIVIL 
ENGINEERS.—The second meetirg of the session was held at the 
Midland Institute on Thursday, November 30th; Mr. Charles 
Hunt, M. Inst. C.E., in the chair, A paper on ‘Oil Engines” was 
read by Mr. Harry M. Waynforth, Assoc. M.I.C.E. Tbe author 
mentioned the various petroleum oils at present used for motive 
purpeses, giving details as to specific gravity, flashing point, and 
price ; dividing oils into classes, the dangerous oils, intermediate 
oils, lubricating oil, and refuse ; and explaining how these would 
be obtained from crude petroleum. The various oil engines of to- 
day were next noticed, engines for this purpose being classified 
according to the method in which the oil is treated ; the Priestman, 
Hornsby, Akroyd, Robey, Capitaine, Trusty, Griffin, Roots, 
Crossley, and Spiel engines were more or less fully described, the 
special features and advantages claimed in each case being empha- 
sised, and copies of indicator diagrams, particulars of consumption 
of oil, and average cost of running per brake horse-power per 
hour given in each case ; the various methods of introducing the 
charge to the cylinder, and ignition of charge. The methods of 
governing adopted were compared, special points in the various 
methods employed being dwelt on, together with the comparative 
costs of steam, gas, and oil engines. In conclusion the author 
pointed out some of the uses to which oil engines are now put, and 
some possibilities regarding their future employment, and expressed 
his indebtedness to the various manufacturers of oil engines for 
their kindness in giving information, indicator diagrams, photo- 
graphs, and drawings of their engines, The paper was illustrated 
y li 





melight views, specimens of petroleum oils, drawings, and photo- 
graphs, and was followed by a discussion, ‘ : 
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E IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THe greatly improved position of the Cleveland market and the 
continued high price of coal, notwithstanding the end of the recent 
strike, is keeping up prices of iron here beyond what had been 
expected when the termination of the coal trade dispute was 
announced. The collieries are utterly unable to satisfy all the 
demand that is being made upon them, and the ——s companies 
are taxed to their utmost to get the coal away. ‘The London and 
North-Western Company is running from the Cannock Chase dis- 
trict alone some 120 trains daily, of twenty-five to forty trucks each. 
and the Midland and Great Western Companies are equally busy. 
The London and North-Western Company has a monopoly of the 
Cannock Chase mineral traffic, though from the other localities 
it divides it between the other two companies, Although the 
colliery owners pressed the men at the end of the strike to work 
six days a week, five days and three-quarters is the utmost that 
the men’s leaders will allow, and it must be some time before the 
demand is overtaken. The iy of stallmen, holers, and loaders 
now average 5s, 3d. a day in the house coal districts. Iron prices are 
this week quoted :—Staffordshire all-mine hot-blast, 60s, to 63s., 
and in some instances 65s., for the best class makes; medium pigs, 
45s. to 47s.; and cinder, 35s, to 37s. 6d. Midland brands are 
slightly more plentiful, owing to the blowing-in of furnaces, though 
agents state that they are not yet in a position to sell in any great 
bulk. Prices are again rigid. Derbyshires are 45s. to 47s., 
Lincolns 46s , and Northamptons about 45s. to 46s. 

In manufactured iron prices continue steady at £7 10s. for 

marked bars, £6 10s. merchant sections, and £5 12s, 6d. to £6 

n, The leading bar houses have done better throughout the 
past fortnight than during any period within the present quarter, 
and for second es bars orders have been distributed evenly, 
together with a considerable amount of work to the makers of the 
third-class quality. Hoops are in good inquiry at £6 to £6 10s., 
and gas tube strip was on this week’s exchanges again on the 
market at £5 15s. to £6. Black sheets are £6 17s. 6d. to £7 for 
singles, £7 5s, doubles, and £8 lattens. 

Messrs. J. — and Sons quote their turning bars £7 10s.; 
plating bars, £8; horseshoe bars—‘‘shoeing”"—£7 10s.; fullered 
shve bars, usual sections, £8; best rivet iron, £9; double best 
ditto, £10; and angle bars—eight united inches—£8. 

The railway — builders, the bridge and other constructive 
engineers, tke boilermakers, the safe makers, and other consumers, 
are increasingly showing favour for steel. Basic steel plates for 
constructive and ordinary purposes are quoted £6, boiler qualities 
£7, angles £5 10s., and tees and chaneels £6. Steel bars up to 
large sizes are £6 to £6 10s., blooms £4 5s., and billets £4 10s. to 
£4 12s, 6d. easy. Locomotive frame plates up to 50 ewt., railway 
wagon sole bars, and heavy bars up to Sin. diameter for machinery 
shafting, are among the specialities now being turned out at the 
steelworks. 

The report of the Tipton engineer to the Mines Drainage Com- 
missioners on the present state of the pumping engines, states 
that the continuation of the strike had added very much to the 
cost of working the engines ; in some cases the rise in the price of 
slack, together with the diminution of the quality, had reduced 
the standard of efficiency by 50 per cent. The quantity of water 
pumped by the Commissioners’ engines during the five weeks 
ended November 28th was 34,229 tons. During the month the 
Moat new engine broke down. The old engine was immediately 
started, and worked the whole of the time of the stoppage, a period 
of forty hours, and afterwards till the pound of water was pumped 
down. I regret to have to record the death of Mr. Dowdeswell, 
Q.C., at the age of eighty-four, who, since 1873, has acted as legal 
arbitrator to the Commissioners, in conjunction with the late Mr. 
J. Hawkesley, C.E., and others, 

The Corporation of Walsall are proposing to apply to the Local 
Government Board for a loan of £19,650, to ped them to carry 
out an electric lighting scheme for the borough. The high tension 
— with transformers is intended, and the contract for the 
electric plant is recommended to be let to the Electric Construc- 
tion Company for £10,000. Messrs. Bumstead and Chandler will 
be the contractors for the engines at £1350, and Messrs. H. and 
T. Danks for the boilers, 

The directors of Messrs. Nettlefold’s, Limited, Birmingham, 
have this week declared an interim dividend for the half year end- 
ing September at the rate or 5s. per share on the preference 
capital, and 10s. per share on the colony stock. 

Gas engineers in Birmingham have been conspicuously interested 
this week in a report of the Gas Committee of the Corporation, 
recommending an increase of 3d. per 1000 in the price of gas. The 
report states that the result of the last two years’ trading has not 
been favourable, and last year it was only possible for the com- 
mittee to make their usual contribution to the Improvement Fund 
by suspending their customary provision for maintenance and works 
renewals, e difference in what they had to pay for coal in the 
last financial year and 1888 was £73,000 to which had to be added 
costs of improving the purification, and increase in wages owing to 
the adoption of eight-hour shifts, which brought the increased 
expense op to an aggregate of £93,000. Enhanced profits last 
year over 1888 reduced the additional expenditure to £51,000. The 
price of coal has now risen nearly 40 per cent. over what it was in 
1888, and the extra outlay owing to the late strike has been £24,000, 
100,000 tons of coal having had to be purchased at an enhanced 
cost, through the contractors’ inability to deliver. The Council has 
given permission for the increase of the price of gas. The cost to 
small consumers now becomes 2s. 10d. per 1000ft., and to large 
= 2s, 8d. or 2s, 6d., according to the scale of consump- 
ion. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester, —There is no specially new feature of importance to 
notice in the condition of the engineering and iron trades gene- 
rally throughout this district, As regards the position of most of 
the large engineering firms, they remain only very moderately off 
for orders, with new work coming forward but indifferently ; and 
generally no materially increased activity is looked for, at any rate 
until after the turn of the year. In the iron market there is 
certainly more activity ; but this can be readily accounted for by 
business held back during the recent coal stoppage now coming 
forward, and it is not regarded as indicating any real improvement 
in trade. As to the future, opinions vary considerably ; generally 
it is thought prices will be maintained, and in some quarters there are 
hopeful anticipations that the revised American tariff may bring 
forward a considerably increased demand for various descriptions of 
both raw and manufactured iron. Here and there merchants and 
dealers are prepared to sell forward at under current rates, but 
makers, as a rule, are very cautious about committing themselves to 
engagements extending over more than the next next two or three 
months at the outside, 

The Manchester iron market on Tuesday was fairly well attended, 
and there was a considerable amount of inquiry stirring, both for 
vig and finished iron. The buying going on was, however, mostly 
to cover immediate requirements, With the continued limited 
supplies of pig iron upon the market prices show a still further 
hardening tendency, and to place orders an advance of about 6d. 
per ton upon the rates ruling last week had in most cases to be 
paid, Lancashire makers of pig iron, who are this week getting 
their furnaces again into operation, are quoting what may be 
regarded as special — for present delivery, and they are asking 
about 45s. to 45s, 6d. for forge, to 46s. and 46s. 6d. for foundry, 
less 24, delivered Manchester. These prices are, however, oly 





being got upon small parcels bought by consumers who are in 
yawn want for immediate consumption. In district brands 

incolnshire is about the only iron in the market, and of this there 
are but limited supplies, forge qualities especially being ve 
scarce, For foundry qualities makers are quoting quite 42s, 9d. 
to 43s., whilst in forge, of which sales have recently been 
made at 4ls, 6d., it would be difficult now to place orders 
under 42s, net cash, delivered Manchester, and there is very 
little iron to be got even at this figure. Makers’ quotations 
for Derbyshire foundry iron remain at about 50s. to 51s. net 
cash, delivered Manchester, but these are quite nominal prices, 
as merchants who had bought previously have been underselling. 
With regard to outside brands, the miners’ strike in Scotland, 
and the consequentiy largely reduced production of pig iron there, 
has, of course, almost entirely stopped Scotch brands coming into 
this market, and there are only very limited quantities held by one 
or two merchants who are asking all sorts of prices, as much as 
48s, 6d. being quoted for Eglinton at the Lancashire ports for 
immediate delivery, but there are sellers at about 47s. 6d. net 
prompt cash at the ports. Should the Scotch strike be protracted, 
some of the merchants in this district are likely to be placed in a 
very awkward position with regard to iron from the above district, 
as they are largely oversold in connection with contracts entered 
into some time back, and the brands they have sold are just now 
practically unobtainable, at any rate, in anything like the quanti- 
ties represented by the contracts, In Middlesbrough iron prices 
are again hardening in sympathy with the upward move in Scotch, 
and there has been no difficulty in getting 44s. 4d. net cash 
for good foundry qualities, delivered equal to Manchester. 

In the manufactured iron trade makers are still pressed with 
prompt specifications, and it is difficult to place orders for any- 
thing like early delivery. The result is that prices continue very 
firm at £5 15s, for Lancashire, £5 17s. 6d. for North Staffordshire 
bars, £7 5s. to£7 10s. for Lancashire, and £7 7s. 6d. to £7 10s. for 
Staffordshire sheets, delivered here, but for Lancashire bars there 
are sellers in the market who would readily book orders for forward 
delivery at £5 12s, 6d. per ton. The hoop iron makers held a 
meeting on Tuesday to consider what action to take with regard 
to prices, but in view of the excessively keen competition of con- 
tinental makers, it was decided that any present advance was in- 
advisable, and prices consequently remain practically the same as 
they were before the stoppage of the pits. Notwithstanding 
iter prices have now to be paid both for coal and for pig iron, 
the quotations for local-made hoops remain at £5 17s. 6d. for 
random, £6 2s. 6d. for special cut lengths, delivered Manchester or 
Liverpool. 

In the steel trade there is only a quiet business doing, with 
prices little more than nominal. For good foundry hematite 
03s, 6d., less 24, is still quoted, whilst for steel billets prices 
average about £4 5s. to £4 7s, 6d., but very little offering. In 
steel boiler plates there is scarcely anything doing to really test 
prices ; and as Scotch makers are not now offering in this market, 
£6 10s, can only be regarded as little more than a nominal figure 
for steel boiler plates delivered to consumers in this district. 

A considerably increased demand has been coming forward 
during the past week for all descriptions of fuel, which has not 
only taken away the whole of the output from the collieries, but 
here and there, where small stocks had been put down, these have 
since been filled up. At a meeting of representatives of the prin- 
cipal Lancasbire collieries, held at Wigan, on Monday, to consider 
whether any further action should be taken with regard to prices, 
it was decided that, with the exception of some of the very inferior 
descriptions of slack, the rates agreed upon last week should be 
adhered to, and this leaves pit prices as under :—Best house fire 
coals, such as Wigan Arley, 14s.; seconds, such as Pemberton 4ft., 
13s. to 13s. 6d.; common house coals, 11s. 6d. to 12s.; steam and 
forge coals, 10s. to 11s.; burgy, 8s. to 8s. 6d.; best slack, 6s. 6d. to 
7s. 3d.; with inferior sorts ranging from 5s. up to 6s. per ton. For 
shipment there has also been a good demand, with Lancashire 
steam coal fetching 12s. to 13s, 6d. per ton delivered at the ports 
on the Mersey. 

At the Wigan meeting on Monday a very influential committee 
was also appointed to draw up a wt Ga and rules for a proposed 
Sales Association for Lancashire and Cheshire, by which it is hoped 
they may be able to put a check upon the exceedingly keen com- 
petition for contracts, and the general feeling is that the co-opera- 
tion of the coalowners, which has been secured by the meetings so 
far held, and which are to be held periodically, will enable a more 
satisfactory basis of prices to be maintained. 

Barvow,—Since the termination of the coal strike there has been 
a much improved tone in the hematite pig iron market, and this 
week the outlook is even brighter. Prospects are not wanting to 
show that with the turning of the year there will be a brisker 
demand for iron, not only on al account, but from general 
sources. ‘The business done during the past week by makers has 
not been large, and is very little, if any, as regards tonnage, in 
advance, as compared with a few weeks back; but the evidences 
are such as to lead to the belief that before long things will take a 
decided turn. Prices are this week again up, and makers are firm 
in their quotation of 45s. 6d. per ton net f.o.b. for parcels of Bes- 
semer iron in mixed numbers, ‘There is little inquiry for prompt 
delivery, but some inquiries, which are likely to lead to good busi- 
ness, are being made in the direction of orders for future delivery. 
Prices in the warrant market have also advanced, and sellers are 
asking 45s. 6d. net. 

The stores of warrants have been steady in the Furness district, 
and still represent in the aggregate 18,429 tons, but those in West 
Cumberland have been increased to the extent of 2440 tons, which 
makes the total tonnage held in the north-west 92,312 tons, or an 
increase on the year of 49,459 tons. Thirty-three furnaces are 
blowing. 

In the steel trade the prospects are better than they have been 
for a while past. This week the Barrow Steel Company has again 
started its mills, and they will be kept at work until Christmas, 
if not longer. The demand for heavy rails is quiet, but some 
orders on foreign account are in the market, and some are expected 
to find their way to Barrow. An order has been placed from Japan 
at Barrow for a matter of 1500 tons of rails, Light and colliery sec- 
tions are in very poor demand, and are quoted at £5 10s. to £6 per 
ton respectively.. No business is yet doing in shipbuilding material. 
The demand for general sections is very quiet, and prices are as 
follows:—Tin-plate bars, £3 17s. 6d.; billets and slabs, £4 5s.; 
blooms, £4; hoops, £6 15s.; wire rods, £6 12s. 6d. to £6 15s.; and 
ship-plates are at £5 12s, 6d.; angles at £5 10s.; and boiler-plates 
at £6 7s. 6d. 

In the shipbuilding and engineering trades things are a little 
brighter, and there is every probability of the yards being very 
busy next year. The Naval Construction and Armaments Com- 
pany has been instructed to build for the Clan line another 
steamer of some 4000 tons. Other orders are also expected. 

The demand for iron ore keeps quiet, and little is doing outside 
the district. Average sorts are quoted at 8s. 6d. to 9s. per ton net 
at mines. Better sorts are quoted at 11s. per ton. 

East Coast coke is quoted at 17s. per ton delivered. 

The shipments of iron and steel for the past week represent 
19,532 tons as compared with 10,996 tons in the same week of last 
year, an increase of 8536 tons. The shipments to date stand at 
695,801 tons as compared with 671,257 tons in the same period of 
last year, an increase on the year of 24,544 tons. 

The report of the directors of the North Lonsdale Iron and Steel 
Company for the past year’s business has been issued, and from it 
it appears there has been a loss of £131 12s, 8d. The directors, 
therefore, do not declare a dividend. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE bulk of the pits in South Yorkshire are now at work, and 
coalowners are putting all they can upon the market. If their 





object is to recoup themselves through present high quotations 
for the loss they sustained during the strike, they have not been 
quite panei | Orders have not been so plentiful as merchants 
anticipated, both manufacturers and householders restricting their 
demands in order to enforce lower values. In this effort there 
has been no little success. Several of our large collieries adhere 
to the price lists they issued immediately work was resumed. 
These represented a rise of 3s, 9d. to 4s. per ton on last winter’s 
rates, and a “drop” of 6s. per ton on the strike rates. Generally, 
however, the consumer has been able to buy cheaper. In the 
Barnsley district best Silkstone coal has been quoted at from 
18s. to 19s., and secondary sorts from 15s, to 16s, at the pits; 
Parkgate, 12s. to 13s. Locomotive coal is in better demand, 
and there is also a revival in steam coal. Several coalowners, 
however, are carrying out the contracts which were in opera- 
tion before the dispute. These prices range from 7s. 9d. 
to 8s. per ton, whereas for sales in the open market 13s. 6d. 
to 14s. is asked. Gas coal is being freely inquired after, 
but the prices prevent anything like heavy weights being ordered. 
Perhaps no class of consumers were so thankful for the arrange- 
ment to resume work as gas companies’ managers, who were in 
great straits to maintain the light supply. Smudge is making from 
4s, 6d. to 5s. 6d. per ton: engine coal and slack keep very dear. 
This is no doubt the object the miners’ leaders aim at, but it works 
out against the re-opening of several establishments. At the 
present price of these classes of fuel, the manufacturers say they 
cannot produce at a profit. Hence they prefer to keep their works 
idle, and in this way dear coal affects the miner by lessening 
the demand, and at the iron and steel workers by keeping them 
idle. There is a gradual lessening, however, of the hosts of unem- 
ployed who used to frequent the streets, and the hideous begging 
carts, drawn by women, are no longer seen. 

Steel manufacturers are now obtaining the requisite supplies of 
coal, and work has been more general than at any time for the last 
eighteen weeks. When the mirers went out there was evidence 
of a revival in the steel establishments, but the stoppage clouded 
everything, and many orders were completely lost to this district, 
some going north, and others altogether leaving the country. The 
difficulty this week and last has been to get local coke, without 
which the steel melters are helpless. By next week it is hoped the 
supplies of coke will be more abundant. Considerable inquiries 
have come forward for steel and steel castings ; and there is more 
doing in marine and railway material. It is not yet known how 
the American tariff will affect steel, but a reduction is confidently 
looked for. Although many men have now returned to work, and 
fresh hands are being taken on every day, there are still a large 
number out of employment, and there is not much hope for them 
this side Christmas. 

In the lighter departments there is now a good deal of work 
doing, and the pressure will continue up to Christmas. For season 
goods there is decidedly less call than last year, owing in part to 
the strike, though the prevailing epidemic of influenza is once 
more charged with crippling trade. Our largest firms are taking 
most of the work, the lesser establishments being scarcely able to 
compete with the places employing a thousand hands or so. The 
cutlery houses with an American connection are anticipating a 
brisk business in the spring, following the passing of the Wilson 
Tariff Bill. Forseveral months the men most expert on the United 
States patterns have been kept employed on stock in anticipation 
of the tariff being materially modified. The changes are not quite 
what were looked for, and manufacturers differ considerably as to 
what the effect will be. I find a general consensus of opinion that 
in cutlery and hardware the German will benefit more than the 
British. 

The coalowners are meeting in London while I write, and the 
Miners’ Federation assemble at Birmingham on the 7th. Each 
party is preparing a scheme for the further joint conference to be 
held on the 13th in regard to joining a board of conciliation. The 
difficulty will be to fix the basis price. That rock avoided, all else 
will be plain sailing. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE labour difficulty in the Scotch coal trade is affording the 
Cleveland ironmaster an opportunity of disposing more rapidly of 
his pig iron, and of getting a substantially better price for it ; 
indeed, the quotations to which Cleveland pig has this week been 
brought are the best that have been ruling this year, and further- 
more, business has been more active than probably in any week 
since the spring, notwithstanding that the shipping season is over, 
and scarcely any iron is required for export. But the quantity 
needed by Scotch consumers, which for some time past has been 
considerably above the average, has further increased, because on 
account of lack of fuel all the blast furnaces in Scotland have been 
damped down or put out, and consumers of pig iron have to secure it 
from this district. They have for some time been getting the bulk of 
the common iron which they required from the Tees ports, because 
Cleveland pig iron was so much cheaper than native brands; but 
now they have no alternative but to import from the North of 
England. Last month Scotch consumers had over 40,000 tons of 
pig iron from this district, or one-fifth of all that was made. Fully 
one-third of all the Cleveland pig turned out was sent to Grange- 
mouth, and the average for the year is increased to 30,000 tons 
monthly. At present it requires the make of fully twenty furnaces 
in the North of England to satisfy the requirements of the Scotch 
consumers. ‘The improvement is more felt in the lower qualities 
than in No, 3, because Scotland is needing the former ; in fact, nearly 
the whole that is sent is either No. 4 foundry or grey forge, and the 
stock of these has been much reduced of late, in fact nearly 
exhausted, while the output is only small. No. 3 is generally 
required for shipment to the Continent, and this is the worst period 
of the year for it. On this account it is held that the stock of 
No. 3 is increasing, and that the whole of the large decrease 
reported for November was in the lower qualities. The official 
returns give the decrease in the stock of Cleveland pig iron at. 
18,421 tons, but the reduction in the stock of No. 4 foundry and 
grey forge was doubtless considerably more than this, even as much 
as 30,000 tons. On account of the greater demand for these lower 
qualities the prices thereof have improved more rapidly than those 
of No. 3, and it would appear as if very soon the old differences 
in prices will be restored. No. 3 has advanced this week 6d. per 
ton, but No. 4 foundry and grey forge have risen Is., thus making 
the advances since the worst was reached 1s. and ls. 6d. respec- 
tively. ‘There is no reason now why grey forge should be kept ata 
relatively lower price than No. 3 when it is no longer ‘“‘a drug 
upon the market.” as it was a few weeks ago. 

But it is not the Scotch difficulty alone that has led to the 
marked improvement in the pig iron trade of this district ; it has been 
influenced by the more hopeful tone in business circles and on the 
Stock Exchange in London, and some of our leading markets 
abroad. Besides this, the unexpectedly very favourable statistics 
for November issued by the Cleveland Ironmasters’ Association 
have had an excellent effect. They were altogether a surprise to 
the trade in general, for taking into account that the shipments 
were 25,685 tons less than in October, it was thought that 
if the deliveries did no more than counterbalance the make 
they would do well, and the most sanguine did not look 
for a decrease of more than 5000 tons, but when adecline of 18,421 
tons was reported, it could hardly be credited, and all weakness 
in the market disappeared, and the prices advanced substantially. 
It was not pretended that this decrease in stock was due altogether 
to anincrease in business, for the production of Cleveland pig was 
reduced 16,400 tons, and five furnaces ceased to make Cleveland 
iron during the month. It must be taken into account that some 
part of the decreased make was due to the fact that November was 
a day shorter than October, and that would account for 3300 tons 
of the 16,400 tons. Of course, seeing that the improvement is in 
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the main due to the troubles in Scotland, nobody is buying for 
delivery more than a short time ahead, because prices will probabl 
not be maintained after a settlement is come to with the Scote 
miners. 

The average price of No. 3 Cleveland G.M.B. pig iron over this 
year has been about 34s. 10d., but to-day, at a time of the year 
when demand and prices are usually at their worst, the best prices 
that have been vad during the twelve months are now being 
obtained. Last week 35s. per ton for prompt f.o.b. deliveries of 
No. 3 Cleveland G.M.B. was the best, but this week business has 
been freely done at 35s. 6d., and now the quotation is 35s. 9d., 
every day showing some advance—a very different state of affairs 
from what has been experienced at any time this year. Cleveland 
warrants have gone up from 30s. 1}d. to 35s. 10d. on Tuesday, 
and 36s. on Wednesday, and thus they are more rapidly advancing 
than are any other warrants. The stock of Cleveland pig iron in 
Connal’s warrants on Wednesday night was 93,801 tons, or 
1557 tons increase this month. Last month’s increase was 4167 
tons. Of Middlesbrough hematite pig Connal’s held 28,418 tons at 
November 30th, the increpse for the month being 1877 tons. No. 4 
foundry can hardly be had under 34s. 6d., and grey forge under 
34s. East Coast hematite pig iron has advanced a little in 
sympathy with the rise in Cleveland brands, but business is rather 
quiet, the increase in demand due to the re-opening of the Sheffield 
works having as yet failed to counterbalance the decline in the ex- 
ports over sea. Quotations for mixed numbers vary between 
43s. and 43s. 3d. for prompt delivery, while 44s, is asked for next 
quarter. Rubio ore delivered costs from 12s. to 12s. 6d. 
in this district, freights being somewhat easier :—Elba-Stockton 
being 9%s.; Benisaf-Tyne, 9s.; Bilbao-Middlesbrough, 5s. 6d., 
though Ss. 45d. has been accepted; Bilbao-Tyne, 5s. 44d.; 
Garrucha or Palomares-Tyne, 8s. 6d.; Bilbao-Stockton, 5s. 74d. 

The official statistics of the Cleveland Ironmasters’ Association 
for November show that 81 furnaces were in operation in the 
district out of 143 erected, as compared with 95 in 1892, 92 in 1891, 


and 103 in 1890. Of these 42 were making Cleveland iron—tive | 


fewer than in October—and 39 hematite, &c., one more than in 
October. Four furnaces were blown out during the month at 
Messrs. Bell Brothers’ Clarence Works, the Tees ~— Works, 
Stockton, Sir B. Samuelson and Co.’s Newport Works, and 
Messrs. Bolekow, Vaughan, and Co.’s Southbank Works. And 
a furnace has been changed from Cleveland to hematite 
by Messrs. Bolckow, Vaughan, and Co. e production in 
November has not been so small in the corresponding month 
of any year since 1888, the great decrease being in the output 
of Cleveland pig. The total output was 211,416 tons, of which 
99,699 tons were of Cleveland quality. There was 16,400 tons less 
Cleveland made, and 2109 tons less hematite, &c. The total stock 
at November 30th was 164,399 tons, 18,421 tons less than at 
October 30th, Middlesbrough makers holding unsold 64,766 tons, 
25,225 tons less than at October 30th. The pig iron shipments for 
the month reached 69,988 tons, 25,685 tons less than in October, 
and 3702 tons more than in November, 1892. 

A number of the most influential gentlemen connected with the 
iron, coal, chemical, and other industries in the North of England, 
think the time has arrived when the public services and the personal 
worth of Sir Lowthian Bell, Bart., F.R.S., should be scommiiniie some 
permanent and substantial manner, and at a meeting held at 
Middlesbrough on Monday, under the presidency of Sir Joseph 
W. Pease, Bart., M.P., a committee was formed to carry out the 
suggestion, the following being the members thereof:—Colonel 
Sadler, Sir Bernhard Samuelson, Bart., M.P., Mr. William 
Hanson, Mr. T. D. Ridley, Sir Raylton Dixon, Mr. Isaac Wilson, 
Col. Davies (of Bolekow, Vaughan, and Co.), Mr. Thomas Richard- 
son, Mr. Thomas Wrightson, M.P., Ald. Joseph Richardson, M.P., 
Mr. J. M. Lennard, Mr. Jno. H. Amos, Mr. W. R. Innes Hopkins, 
and Mr. Joseph Walton. The hon. secretaries are Mr. Jno. George 
Swan—Cargo Fleet Iron Company—and Mr. Jno. T. Belk, Middles- 
brough. Sir Joseph Pease, in speaking of Sir Lowthian, said that 
no man had, from a scientific point of view, rendered greater ser- 
vice to the district, and indeed the empire generally. Sir Lowthian 
was one of the pioneers of the Cleveland iron trade, establishing 
his Clarence Works very soon after the discovery of the main seam 
of Cleveland ironstone over forty years ago, and he has devoted a 
vast amount of time since then to investigating the phenomena of 
iron smelting. In the field of applied science he has gained for 
himself world-wide renown, and on the question of iron smelting he 
is the leading authority of the day. His works on ‘‘ The Chemical 
Phenomena of Iron Smelting,” which appeared in the early numbers 
of the Iron and Steel Institute Jowrnu/, and his “‘ Principles of the 
Manufacture of Iron and Steel,” are standard books. He has, 
besides these, written voluminously on a large number of subjects 
bearing upon the iron trade, and has several times sat on Royal 
Commissions dealing with trade questions. It is suggested that a 
portrait of him, by some eminent artist, should be placed at the 
disposal of Sir Lowthin to be located in some institution that he 
might nominate, with a replica by the same artist to be placed in 
Middlesbrough. The movement is being very enthusiastically 
taken up. 

Steel manufacturers are doing rather better, more especially 
those producing steel plates and angles, there having been a little 
more life shown in the shipbuilding industry, and probably the 
winter may not be as bad as has been expected. The yard of Sir 
Raylton Dixon and Co., at Middlesbrough, which was about to be 
closed, is likely to be kept in operation, the firm having succeeded 
in obtaining orders for three vessels. This year’s launches in the 
North of England will be very much below those of 1892, as much 
below as 1892 were below 1891. The thirteen yards on the Wear 
have so far launched 121,790 tons, against 190,755 tons in 1892, a 
decrease of 68,965 tons. Prices of steel are unchanged from last 
week, Heavy steel rails are about £3 lds. net at works; ship- 
plates, £5 2s. 6d., less 24 per cent.; and angles, £4 15s., less 24 per 
cent. The finished iron trade is very dull, and nearly all the few 
works that are in operation are running short time. At the 
meeting of the Finished Iron Trade Arbitration Board on Wednes- 
day, the operatives offered to renew the sliding scale if the basis 
were raised from 2s. to 2s, 6d. per ton. 

The Durham colliers have sent in a claim for a further advance of 
wages, but do not state the extent of the advance they desire. 
They bad their wages advanced a few weeks ago 5 per cent.; this 
to keep in force for three months. The coal trade is very active, 
and dces not yet feel the cessation of business with the Midlands, 
for there has been an increase of demand from Scotland, and prices 
are strong. Coke is sold at 13s. per ton, delivered in Tees-side ; 
or, lds. 6d. for export over first quarter of next year. Consumers 
appear to have an objection to buy for longer akead than that. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been comparatively strong, 
owing to the great reduction in the output by the damping of so 
many furmaces, The tone has, however, been unsteady, being 
influenced by the changing aspects of the miners’ strike. Prices 
of warrants on the whole eos been considerably higher, busi 


45s. 6d.; Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, at Leith, No. 1, 
53s.; No. 3, 50s.; Carron, at Grangemouth, No, 1, 54s. 6d.; No. 3, 
48s. 6d 


The shipments of pig iron from Scottish ports in the past week 
were comparatively small, amounting to only 3642 tons, against 
5323 in the corresponding week of last year. Of the total neweny 
took 340 tons, France 160, Australia 100, Holland 175, Belgium 45, 
Spain and Portugal 260, other countries 617, the coastwise ship- 
ments being 1945 tons, against 3840 in the corresponding week. 

In the course of the past week twenty-eight furnaces have been 
put out of blast, leaving only fifteen in operation in all Scotland— 
twelve ordinary and three hematite—compared with a 
at this time last year. Many years have elapsed since there has 
been such a wholesale damping of furnaces, and the putting 
out of so great a number indicates the determination of the iron- 
masters to stop producing iron until coals come back to a figure at 
which it can be leno with a profit. During the four months of the 
English strikes, when coals were steadily advancing in price, there 
was practically no rise in the prices of iron, so that a severe strain 
was put upon the producers of pig iron in the matter of costs. When 
the English strikes were brought to an end, therefore, the iron- 
masters naturally expected that prices of coals would recede. It 
need occasion no surprise, in these circumstances, that when the 
Scotch colliers demanded a rise of 1s. per day in addition to the 
2s. they had formerly obtained, the ironmasters resolved that 
rather than make such a concession they would stop the pig iron 
production, 

The coalmasters have in considerable numbers given the colliers 
an advance of ls. So long as very high prices can be obtained in 
the open market there could be no difficulty about making such a 
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I note, by Cardiff quotations, that steel rail prices are a shade 
lower, heavy being quoted at £3 12s, 6d, to £3 1ds., and light 
"Er Wien Senne, fi little be 

n ’C eo, Swansea, the figures were a little better, heayy 
being quoted at £3 17s. 6d. to £4, and light £4 10s, to £4 15. 
Other quotations were much about the same as last week, indi. 
cating a dead level of things which is badly in need of alteration 
Welsh bars remain at £4 15s. to £4 17s. 6d. Glasgow pig wa, 
quiet at 43s, 84d.; Middlesbrough, of which large cargoes are 
coming in, 35s, 6d.; hematite, 45s, 2d.; sheet iron, £6 lis, to 
£7 5s.; steel sheets, £7 to £8 ; Bessemer bars, £4 5s. to £4 7s, 6q,. 
Siemens tin-plate bars, £4 7s. 6d. to £4 12s, 6d. cash, 24, : 

Tin-plate makers have another misfortune to encounter—bplock 
tin is going up, and is now quoted at £77 to £77 5s, As remarked 
on Change, if there is not a corresponding advance in the price of 

lates, makers will sustain a loss on every sheet they turn out, 
Prices this week were 10s. 6d. to 10s. 9d. for Bessemer cokes, and 
10s, 9d. to 11s. for Siemens best. Best charcoal, 12s, 3d, to 13s, $¢,- 
ternes, per double box, from 21s. to 26s. ‘ 

The tin-plate trade with America is quiet, and more stoppages of 
works are reported. This applies strongly to the Swansea district 
where the total make last week was under 50,000 boxes. The export 
was 67,571 boxes, so stock was a little “eaten into.” In the Briton 
Ferry district the trade was very depressed. Vernon and Jersey 
works were idle, and the orders working off at the Villiers, Bag- 
lan Bay, and Gwalia, were admittedly at low figures. In somewhat 
atonement for this state of things, pig iron and steel bar were 
brisk. 

That there is faith in the fature was shown last week at a meeting 
of the Albion Steel Works Company, when a number of tenders 





concession. Of course, the masters who made the 
intended to withdraw it as soon as coals should come back in price. 
Prices went up to a very high figure towards the end of last week, 
but they have since been receding and advancing in a very unsteady 
manner day by day. 

The Ocean steamships are being coaled as far as possible at 
English ports. In the case of the Anchor Line, orders were given 
last week by Messrs. Henderson Brothers, the managing owners, 
that the steamers should take in coals at New York sufficient for 
the double voyage to this country and back to America, instead of 
coaling at Glasgow, as has been usual. Large numbers of manu- 
factories in Glasgow district have had to stop temporarily from 
dearness or scarcity of coals, and in this and other respects the 
strike is occasioning great injury to trade. 

The steel works are now for the most part closed, and their 
stoppage will also lead to a suspension of the Clyde shipbuilding 
trade, which has already been much interrupted by a dispute 
which led to a lock-out of the ship joiners. Some of the steel 
makers are engaged with contracts for important railway and other 
schemes, and these have to be carried through if at all possible ; 
but where the strike clause can be enforced it is being taken 
advantage of in order to avert the loss that is inevitable with the 
present high price of coal. 

ere has n a great falling off in the coal shipments, the 
total quantity despatched from the whole of the Scotch ports 
being 85,805 tons, which shows a decrease compared with the 
preceding week of 84,274 tons, and of 54,374 tons from the figures 
of the corresponding week of 1892. The coal market is very 
irregular, but there is at the last an easier tendency in prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Taff Vale Railway has had another great week of business 
—the largest since the opening of the Barry Dock, and the third 
largest on record. It was evident to those who journeyed by the 
line that a good deal of work was going on, the passage of mineral 
trains being almost interminable. The total coal carried down in 
the week was 276,663 tons, exceeding the corresponding week of 
last year by 45,376 tons. The revenue was £16,511, or £2042 more 
than for the corresponding week. These facts are almost sufficient 
alone to indicate the vitality of the Welsh coal trade, and prove 
that there is no falling off in the prosperity which bas now lasted 
for four or five months. The declaration of the audit for the two 
months ending the 20th October was made after my last despatch, 
and as it aunounced an advance of 74 per cent. it has given a good 
deal of satisfaction, and the scale, as may be imagined, is again 
growing in favour. This last advance places the wages of the 
colliers at 20 per cent. above the standard. 

The coal] shipments at Penarth were very heavy last week, almost 
doubling those of the corresponding week last year, and similar 
gratifying news of abnormal activity reaches me from al] parts of 
the house coal districts, much, of course, to the benefit of New- 
port, Mon. The coal shipping at this port has been very brisk, 
and at Swansea were almost the highest on record. Prices are, 
however, not so firm at Swansea as at Cardiff. At the latter port 
there has been no weakness, and in house coal unusually high 
figures prevail, as will be seen from annexed quotations current 
mid-week, Best steam coal, lis. to 15s. 6d.; seconds, 14s. to 
lis. 6d.; small, 7s. to 7s. 3d. per ton, or an advance of 6d, since 
last week. Best house coal, 16s. to 16s. 6d., in some instances 
17s. quoted ; No. 3 Rhondda, 14s. 6d.; brush, 11s. 3d. to 11s. 6d.; 
small, 8s. 6d. to 8s, 9d.; No, 2 Rhondda, 13s, to 13s. 6d.; through, 
10s. to 10s. 6d.; small, 6s. 6d. per ton. 

I have just seen one large coal dealer, and he says that with the 
utmost effort he cannot get enough coal, but he admits that some 
of his friends confess to a weakening, which will be sure to dis- 
appear if the Scotch strike continues. Notwithstanding the urgent 
demand for coal at the principal collieries, ‘‘ Mabon’s” day was 
observed as usual on Monday, though I noticed that at some of the 
collieries it was not so general as it used to be, and perbaps the 
rest was useful in a few cases for repairs. It is a subject of 
comment that with the great drive now going on the percentage 
of accident is small. 

My references to the ‘“ bound” in pitwood, and the fact that 
supplies are small and prices high, have brought about the usual 
reaction. Cargoes are coming in freely and quotations are less. 
This week good wood is selling at 17s. to 17s. 6d. Patent fuel 
is in moderate demand at Cardiff, prices 12s. 9d. to 13s. 3d. 
Similar prices prevail at Swansea, and an average export is 
making to France, Spain, and Algiers. Coke prices are main- 
tained. Cardiff quotations are 17s. 6d. to 18s, 6d., furnace; 
foundry, 20s. to 2ls.; and a special foundry, 22s, to 23s, 

The most that can be said of the iron and steel trades is that 
they are not quite so depressed. At Dowlais the re-construction 
of the mill for steel sleepers nearer to the Bessemer has given rise 
to the rumour that a large order had come to hand. This, I hear, 
isa deal exaggerated, and probably only a few hundred tons 
will be required for foreign use. The abundance of good wood, 
and its adaptability when well ‘‘ cured” for home railways, coupled 
with the price, tells against its introduction to any marked extent 
on home lines. In India and other foreign countries where wood 
is exposed to the attacks of insects steel is coming into free use. 

Speaking to one of the principal agents in Wales about the steel 
walle, he thought the outlook bad for rails. Only a few orders 





being done in Scotch warrants from 43s. 6d. to 43s. 104d. cash, in 
Cleveland from 35s. 2d. to 35s. 9$d., while Cumberland hematite 
has been quoted from 45s. to 45s, 4}d. cash. 

The prices of makers’ iron are higher, and a number of brands, 
particularly No. 3, are for the time practically out of the market. 
G.M.B., f.o.b. at Glasgow, No. 1 is quoted 44s. 6d. ; No. 3, 
43e, 6d.; Monkland, No. 3, 44s.; Carnbroe, No. 1, 45s. 6d.; No. 3, 
44s, 6d.; Clyde, No. 1, 49s, 6d.; Gartsherrie, No. 1, 52s. 6d.; 
Summerlee, No. 1, 53s. 6d.; No. 3, 47s. 6d.; tangles, No. 1, 
56s. 6d.; No. 3, 47s. 6d.; Coltness, No.1, 56s, 6d.; No. 3, 49s. 6d.; 
Calder, No. 1, 52s. 6d.; No. 3, 48s. 6d.; Gle k, at Ardrossan, 
No.1, 50s, 6d.; No. 3, 47s.; Dalmellington, No. 1, 47s. 6d.; No, 3, 


are ing in, and nothing calculated to give a spurt. ‘‘ As for 
the movement to replace pit props by steel, though tried in the 
North of England, there seems no —— of anything like a 
general adoption.” The only place doing satisfactory work con- 
tinues to be Cyfarthfa. 

A full average make of steel bar was turned out last week, and 
as long as there is any vitality in the tin-plate trade, these works 
are sure of the lion’s share of trade. I am told that at some of the 
leading works in the Glamo hire, Carmarthenshire, and Mon- 
mouthshire districts the skilled plate workers recognise the 
Coa steel bar at the first handling. The ‘‘ temper” and 
a 





aptability, by having just the right percentage of carbon, are 
caventials that are at once appreciated, 





were di i for the new engines and mills for these works, and 
two leading engineering firms were selected. 

From Swansea the general exports continue to be satisfactory, 
Substantial orders for tin-plates to Russia are being executed, 
American shipments are small, and promise to be so for a little 
time, though I note that ten steamers are duc in. As in the past, 
probably, being near the bottom in prices may be a sign that an 
upward movement is not far off. 

There are two points in the new harbour scheme which continue 
to be warmly discussed at Cardiff, the ‘‘inclusion or exclusion of 
Barry,” and principally, even before this, ‘‘ the constitution of the 
governing body.” 

The port continues to make strides. A new Iron Ure Syndicate 
has been formed, including Mr. Morel, Messrs. Fergusson, of 
Cardiff, and some London capitalists, with the object of working 
iron ore in Southern Spain. A cargo is expected in daily of 4500 
tons. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports which come in from the various quarters show that 
the condition of the iron industry continues extremely unsatisfac- 
tory. For some time past producers have been vainly endeavouring 
to uphold list quotations; they have now become merely nominal. 
Underselling is pretty general, and, in fact, in some departments 
the market is almost disorganised and prices anyhow. 

In the Silesian iron trade there is no change to note from the 
quiet position occupied during previous weeks. There is a scarcity 
of orders for all classes of products; buyers hesitate to pay the 
prices now ruling, and are waiting to get the advantage of lower 
quotations. An increase in stocks is generally re . 

During the past week the business doing on the Austro-Hun- 
garian iron market has been of a fairly satisfactory character, 
orders for all descriptions of iron coming in regularly. The greater 
part of the works are kept well going, and there is no cause to fear 
a decrease in activity for the immediate future, many firms having 
orders on their books for the next two quarters. Vith very few 
exceptions official quotations are the same as during the preceding 
week. 

The French iron market continues weak, especially with reyard 
to prices. The Post-office department has just given out an order 
for 600 t. galvanised iron wire at 326°80f. per ton. The East Rail- 
way has invited tenders for the supply of 2000 sets of wheels and 
axles and 270 t. steel plates. 

Some fairly good export orders lately received have somewhat 
improved the tone of the Belgian iron market, and there has been 
a slight increase in animation noticeable upon the week. The 
Company Espérance, in Seraing, has got an order for 10,000 t. 
basic for the Ongrée steelworks. Although production is, in all 
departments, higher than consumption, makers seem to be little 
inclined to restrict their outpat ; on the contrary, the Providence 
blast furnace company has blown in another blast furnace 
during the week now past. The Société France-Belge is reported 
to have recently secured an order for twenty-four locomotives and 
twenty tenders for the Egyptian railways, in value about one 
million francs. Many foreign houses also tendered. Present 
quotations are, for Luxemburg forge pig, 49f. to 54f. p.t.; Charleroi 

itto, 49f., in some cases 52f, p.t.; Luxemburg foundry pig, No, 3, 
47f. to 48f. p.t.; merchant bars, for home consumption, 1105f.; 
angles, 120f.; sheets, 110f. to 127°50f.; steel rails, 95f. p.t. at 
works, 

The condition of the Rhenish-Westpbalian iron trade is as dull 
as before. Prices are so low that it would be hardly possible for 
the makers to go down further, and yet buyers are expecting 
reductions from week to week, and in the meantime hold back with 
their orders. The dissolution of the Rolling Mill Conveution, 
though certainly not a surprise, is still felt to have a decidedly dis- 
couraging influence on the tone of the iron market ; there is no doubt 
that competition will now become keener than ever, and prices will 
be pressed down to the utmost limit. Concerning the business 
done in the different sorts of pig iron, it can only be repeated what 
has already been told in many previous letters. Not the slightest 
symptom of improvement can be noticed, and the unsatisfactory con- 
dition of prices is justly complained of. Forge pig isin particularly 
weak request, and makers take almost any price; spiegeleisen, 
though likewise in poor demand, has been comparatively firm in 
quotation. On the malleable iron market there has been rather more 
inquiries coming in this week than last, but the orders actually 
placed are very few and of small weight. For bars next to no 
demand is coming in from abroad, and that on home account, 
though a trifle better than during previous week, is still exceedingly 
small, and a profit almost entirely out of the question on account 
of the depressed quotations, An on is, naturally, not 
expected till early in spring. The girder trade is in an extremely 
unsatisfactory condition, both with regard to prices and demand. 
Plates and sheets do not show any change in the week. Very few 
inquiries are coming in for wire and wire nails; rivets, too, remain 
much neglected. ere is little new to report in connection with 
the foundries and machine factories, most of the establishments 
being in weak and very irregular ng ee Sagune 

German competitors have of late n successful on the Dutch 
iron market. An order for 120,000 kg. cast tubes for the Dutch 
South Railway has been granted to the Schalker Huttenverein at 
Gelsenkirchen, offering lowest at 5°47fl. per 100 kg. 

The total production of pig iron in Germany, including Luxem- 
burg, is statistically stated to have been during the month of 
October, 1893, 425,709 t., of which 140,795 t. were forge pig and 
spiegeleisen, 34,632 t. Bessemer, 197,942 t. basic, and 52,340 t. 
foundry pig. In October, 1892, production was 416,073 t., in Sep- 
tember, 1893, it was 396,339 t. only. From January Ist to 
October 31st, 1893, 3,957,727 t. were produced, against 4,004,714 t. 
during the same period last year. : 

Government statistics lately published show that Belgian trade 
in 1892 was much behind that of 1891, and in that year general 
trade was 170,700,000 f. less than in 1890, Import and export 
in 1892 were on an average 5} milliards, or million francs 
less than 1891. Import shows a decrease of 300 million francs, and 
export bas decreased 200 million francs, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov. a, 1893, 

‘ug iron trade is in a very unsatisfactory con- 
sition “and prices have weakened still further. 
\n attempt is being made to establish 24 dols, as 
the mill price for steel rails. There is sharp com- 
petition among the railmakers, although the 
newspapers are talking about harmonious rela- 
tions having been established. T here is not 
enough work for half of the steel rail capacity of 
the country ; and while this condition continues 
it isidle to talk of harmony. Rails can be made 
cheaper at Pittsburgh than anywhere else in the 
United States, and Pittsburgh rail interests will 
dictate quotations. Billets and blooms have sold 
there at 16 dols, ; ; i 

There will be very little business until after the 
manufacturing interests can know definitely what 
tariff duties are to be. The accumulation of idle 
money continues at all Eastern financial centres, 
'The surplus reserve now stands at 71,000,000 dols. 
This country has a gt’ balance in its favour on 
merchandise exports, The banks are pursuing a 
conservative policy, meeting customers’ require- 
ments, but not going beyond. Business of all 
kinds is ata low ebb, There is an expectation 
in commercial and industrial circles that a 
hardening tendency will be manifested after the 
holidays. Stocks of all kinds of goods and mer- 
chandise are of moderate —, Efforts 
are being made in many of the larger cities to 
render charitable aid to the unemployed. Coal 
is being mined up to the average of recent years, 
Tbe combination in the Lake ore regions will pro- 
bably result in an advance on Lake Superior ores 
next year throughout the West. Eastern users 
will profit by free ore, which the present Congress 
will undoubtedly give. 





LAUNCHES AND TRIAL TRIPS. 


On Friday, the 24th ult., was launched the 
second of the two lightships, built by Messrs, 
Wm. Allsup and Sons, Preston, to the order of 
the Commissioners of Irish Lights. The vessels 
are intended for service on the Irish coast, and 
for this purpose they have been specially designed 
to withstand the severest weather, and to keep 
the sea for a t number of years without 
damage to or deterioration of their structure, 
and consequently with little outlay for repairs, 








&c, The methods of construction adopted in 
former years have long been considered very 
unsatisfactory. The old wooden vessels certainly 


served their turn ; but it was found in course of 
time that the periodical repairs effected on them 
led to an enormous expenditure, and, moreover, 
that the a of new vessels of this class 
became more and more difficult owing to the 
growing scarcity of suitable and well-seasoned 
timber, Vessels built entirely of iron were then 
tried; but such, it was discovered, could not 
remain on a station for two years without exces- 
sive fouling of bottom, and subsequent decay of 
the hull; and no anti-fouling composition has 
hitherto been invented of a really efficient 
character that would overcome this defect. The 
iron vessels were therefore rejected in favour 
of those built on the composite principle; a 
system which has been partially successful, 
but which, however, has neither the strength 
of the iron class nor, owing to the galvanic 
action which occurs from contact of copper 
and yellow metal with the steel or iron 
immersed in the sea water, the endurance of the 
wooden class, The principle on which the new 
Irish vessels are built, and by which it is confi- 
dently hoped to secure the strongest possible struc- 
ture with the maximum of endurance at sea, is 
a compromise between the two types just alluded 
to, and it is practically the same principle which 
the Admiralty adopts in vessels for foreign 
service which are required to remain at sea for a 
long period free from the necessity of docking. 
There is, in the first place, a complete steel hull 
rivetted and caulked as in the case of an ordinary 
steel or iron vessel ; on this is worked from keel 
to gunwale sheathing of teak, well set in a mix- 
ture of red and white lead. The fastenings of the 
teak sheathing are nut and screw bolts made of 
a suitable composition of brass for withstanding 
galvanic action, The bolts are all screwed through 
the steel plating —which has previously been 
tapped with a screw tap for the purpose—and 
when sufficiently tight a nut is placed on the 
inside, By the means here indicated the bolts 
are made perfectly water-tight, and therefore no 
galvanic action can take place between them and 
the steel plating of the hull. The teak sheathing is 
afterwards covered with felt and Muntz’s metal, to 
pores fouling of bottom when at sea, and the 
vottom of vessel inside is covered with Portland 
cement, The main deck is partially plated with 
steel and then covered with teak and Dantzic fir, 
A special feature of these vessels are the hawse- 
pipes for the cables. They are formed of double 
tubes, the inner of cast iron and the outer of 
steel strongly riveted to the main deck and the 
vessel’s side, the space between the tubes being 
filled with cement. A neat house is fitted on 
deck, partly for sheltering the men and partly 
for giving ventilation for the machinery space. 
The machinery consists of a hot-air engine for 
working the fog siren, and is placed in a well 
built of steel plates and sunk in the lower deck. 
The lantern is carried on a steel mast, 2ft. in 
diameter, the latter having a passage way for the 
men through its centre from top to bottom, and 
is stayed with crucible steel wire ropes; the 
lantern is hoisted by a powerful winch. Other 
fittings are Harfield’s patent windlasses and cable 
stoppers, and Lenox patent anchors. They are 
also made suitable for carrying heavy mineral oil 
for which purpose a store-room made water and 
ap eye by means of a sheet lead lining is built 
in the stern. A magazine for storing powder and 
signals is also provided and lined with lead. The 
accommodation for the master and men is ve: 
neatly and comfortably arranged, and all the dec’ 
woodwork is of teak, strongly made in the best 
manner, All the fittings, ceiling, &c., in the 
‘tween decks and in the hold are made portable, 
in order to give facilities for cleaning and paint- 
ing the vessel's skin. These vessels have been 
built to the designs, and under the direction of, 
Captain A, K. Galwey, the inspector of Irish 
Lights, and Mr, George Idle, naval architect, 





THE PATENT JOURNAL. 
Condensed from ‘The Iustrated Ofleial Journal of 





Application for Letters Patent, 


*.* When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


23rd November, 1893. 
22,426. Torter Cases, G. Martin, Bradford. 
22,427. MarqueTry Sawinc Macuines, B, Smith, 
Bristol. 
— Consumption of Smoke, T. Gibson, Birming- 
m. 
22,429. AuTomATIC Lear Turn-over, D. B. Cumming, 
iverpool, 
22,430. PINCE-NEz or DouBLE Eye-GLasses, J. McPhail, 
Liverpool. 
22,431. Gitt Drawina Heaps, &e., J. 
alifax. 
22,432, Loom Pickers, J. Barbour and 8. Moody, 


Barbour, 


alifax. 

22,433, Pneumatic Stoker for Borer FURNACES, 
A. C. Caddick, Sheffield. 

22,434. Cycies, A. Normanton and H. Normanton, 
Manchester. 

22,435. Saint with Serr-apyustTinG Front, R. Gunn 
and J. Morton, Glasgow. 

a SecurRinG Neckties, L. W. Shepherd, Stock- 
port. 

22,437. ELecTRICAL MeasuRiNG INsTRUMENTS, F. H. 
Nalder, H. Nalder, C. W. 8, Crawley, and A. Soames, 
London. 

22,488. ELECTRICAL MEASURING INSTRUMENTS, F. H. 
por H. Nalder, C. W. 8. Crawley, and A. Soames, 

ndon, 

22,439. ELECTRICAL MEASURING INSTRUMENTS, F. H. 
Nalder, H. Nalder,C. W. 8, Crawley, and A. Soames, 
London 

22,440. Wavine the Harr, W. C. Tapp and A. 8. Tapp, 
Bristol. 


22,441. EarrHenware Mancers, J. J. Green and W. 
Oates, Halifax. 

22,442. Weicuino Arparatvs, J. Barritt, Burnley. 

22,443. CANDLE Houver, A H. Newey, Birmingham. 

22,444. Water Crrecucatine Appiiances, J. E. L. 
Ogden, London, 

22,445. Apptiances for Raisinc Water, M. Jeynes, 

mdon. 

22,446. Games, C. H. Bailey, A. W. Batc, and L. W. 
Crosta, Nottinghamshire. 

22,447, Currinu Macuine, J. H. Hercock and W. G. 
Nicholson, Great Grimsby. 

ay ga and Omninvs Starters, C. J. Beeton, 

ighton. 

22,449 Stream CyLinveR for Dryino Lace, W. Cvoke, 
Nottingham. 

22,450. Kittinc Wasps and Insects, D. D. Buchan, 
Friockheim. 

Covers for Booxs and the like, E. Frith, 

mdon. 

4452. GuaRDING Trouser Leas, D. D. Dick, jun., 

Glasgow. 

22,453. Improvev Locks for VeLocirepes, N. Ruben- 
stein, Leicester. 

22,454. TeLescoric FLoor Lamps, J. Walker, Birming- 
ham, 

22,455, 





Bicycues, 8. Green, Manchester. 

22,456. Tosacco Pirgs, R. G. White, London. 

22 457. Doorn Dravcut Exciuper, P. V. Windebank, 
London. 

22,458. IMproveD CorracE Fire Ranges, J. Heywood, 
Manchester. 

22,459. Process of Printinc on Carico, J. Walker, 
Manchester. 

22,460. Manuracture of Burrer, &c, W. Vincent, 
Reading. . 

22,461. New or Improved METALLIC ALLOoy, J. Cox, Bir 
mingham. 

22,462. Cigar and Cigarette Houipers, N. Macphail, 
Glasgow. 

22,463. PAPER-MAKING PULP Strainers, D. N. Bertram, 


‘ow. 
22,464. Device for Connectine Carns, &c., J. Vis, 
London, 
22,465. Steam Traps, J. J. Royle, Manchester. 
22,466. CHitpREN’s Matt Carts and the like, A. 
Bianchi, Manchester. 
22,467. Renpberina Wires Rvust-proor, 8. Brown, 
Manchester. 
22,468. Hanp Mirror, W. Cutler, London. 
22,469. Lirtina the Lips of Saucepans, C. F. Clark, 
London. 
22,470. Knirrinc Macuines, G. Stibbe, Glasgow. 
71. Truss, A. Brookes, London. 
. Taps, 8S. H. Pearce, London. 
22,473. Noisevess Tire for Venicies, J. Connolly, 
London. 
22,474. Sounp Inpicator, J. M. Porter and C. Atkin- 
son, 
22,475. Reapinc Lamps for Carriaces, A. Hughes, 
London, 
22,476. GaRMENTs, L. Cambis, London. 
22,477. Beits for ORE ConcENTRATING MACHINES, P. 
{. Justice.(7The Frue Vanning Machine Company, 
United States ) 
22,478. CABLE TRACTION, J. Sturgeon and G, L. Davies, 
ndon, 
22,479. Bep Tabies for Invaips, &c., W. M. Ralph, 
on. 





22,480. HoLpine Bovgvets of FLowers, H. J. Walker, 
29,481, ‘Teves Impurities from Woot, C. Delerue, 
22,482, CONCENTRATING Minerats, B. J. Atterbury, 
22,483, "Raveeases BaLtoons, W. N. Hutchinson, 
22,484. Tavs for Steam, &c., Uses, M. E. Teague, 


ndon, 

22,485. TrREEs for Boots and Suoes, G. H. Stephens, 
ndon. 

22,486. Sex-saws, T. Cruwys, London. 

22,487. Prorectinc Binpine of Books, F. J. Bell, 


mdon. 

22,488. Securrnc and Treatment of Vapours, J. I. 
Vaughan, London. 

22,489. Brick-cutrinc Tabies, R. H. Robinson, 

ndon, 

22,490. AvuTomaTic VaLvE Morion for ENGInEs, W. 
Schmidt, London. 

22,491. Preparinc Cuarcoat for Puriryine Fats, &c., 
R. Haddan.—(A. Bolard, France.) 

22,492. ManuractureE of Coat Gas, F. Fanta, London. 

22,493. Domestic Furniture, J. J. Hill, London. 

22,494. Construction of CriLinos, &c., A. J. Boult.— 
(J. Held, Gormany.) 

22,495. ManuractureE of GLucosg, G. Leslie, London. 

22,496, Evastic Potueys, J. Turtle, Manchester. 

22,497, Ort Furnaces, F. Tyers, London. 

22,498. CLoupine of TexTILE MaTeERiA.s, A, J. Boult. 
—+P. V. Renard, France.) 

22,499. MANUFACTURE of Strinc Boxes, E. Wareham, 
London. 

. Gotr Civuns, A. H. Grosvenor, London. 

. METALLIC Pistons, W. Carrington, Manchester. 

. PHoTocRaPHic Cameras, M. A. Wicr, London. 

Botte, A. M. Valton, London. 

Newsparers, R. Dawson, London. 

22,505. SawinG Macuings, A. E. Pages, London. 


22,5 
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22,506. WATER-TUBE Borers, J. A. McKie, Greenock. 

22,507. Sevr-actinc Winpow Bot FasTener, J. 
Stables, Manchester. 

22,508. Stopper for Borriss, J. A. Walshaw and J. H. 
Butcliffe, Ripley. 

22,509. Portrere Rops, C. and F. Barker, Stockton: 
on-Tees, 





22,510. Feepinc Appiiances for Birp-caces, &c., A. 
Bairstow, Buttershaw, near Bradford. 
1. Sprine Cuairs, G. Taggart, Glasgow. 
2. Hat Hancer, J. K. Paton, Glasgow. 
3. Game of Goxr, A. Wrighy. Liverpool. 
. Hoists, W. Wilson and S. Newton, Manchester. 
5. Brs-tap, J. H. Dyer, Bristol. 
3. Kitns for Firtnc and ANNEALING Giass, &c., 
E. W. Brock, Bristol. 
22,517. Steam Generator, B. K. Noy, Colchester. 
22,518, OPENING BALL-stoprereD Bortties, 8. T. 
Watmuff, Bradford. 
22,519. Crips for Evecrric Conpuctor Casino, C. 
Darrah and C. C. Metcalfe, Manchester. 
22,520. Fixinc Covers of Steam Borers, J. E. Hussey, 
Bristol. 
22,521. Savino Fver in Hovsenowp Fires, J. 1. Cooper, 
Sheffield. 
22,522. Scrissiers for CarpinG Woot, 8. Lebe and J. 
ey, Halifax. 
. GRATINGS for CoveRinGs OvENiINGs, W. Ives, 
alifiax. 
. Pyevmatic Boor Tree, H. Moul, London. 
22,525. Gas and Ost Enoines, A. Histon and R. D. 
Lawson, South Shields. 
. Horse Cueck, E. J. Butler, Walthamstow. 
. ANTI-SLIPPING Boor Protectors, W. Evans, 
Manchester. 
22,528. PREVENTING Horsks Surppine, R. Abell, Derby. 
.» CONTROLLING Discuarce of Liquips from 
nks, W. G. Strype, Glasgow. 
22,530. Water Supp_Ly APPARATUS, 
Glasgow. 
22,531. Mecuanism for Movinc Wixvows, A. W. Clark, 
Glasgow. 
22,532. BLeacHinc Powver, A. Campbell and A. and 
J. W. Walker, Glasgow. 
— MertAu Rops, G. D. and A. R. Bunting, 
ndon, 
22,534. Corrin Hanpies, W. H. Phillips and W. J. 
Cross, Birmingham. 
535. Miners’ Lamps, J. G. McLachlan and M. B. 
aird, Glasgow. 
22,536. ORTAINING MANURE from Urine, A. Macarthur, 
Glasgow. 
22,587. Rairway and 
Hewitt, Pontyberem. 
22 538. BLinp-RoLLERS, E. W. Brock, Bristvl. 
22,539. Manuotes, W. Malam and W. Schofield, 
Manchester. 
22,540. GearinG for HoistinG Macuines, F. Strecken- 
bach, Manchester. 
22,541. Packine Rinos for Pistoy-rovs, W. 
Glasgow. 
22,542, FiasH Lamps, C. M. Elliott, Glasgow. 
22 543. Cigarettes, J. Macdonald, Glasgow. 
22,544. Vent Pecos for BarRELs, A. T. Johnson and K, 
Linzell, London. 
22,545. CompounpinG Mepiciye, E. J. Lloyd and H. 
Rankin, London. 
22,546. Secr-actinc Cap, &c, Fastener, J. Martin, 
London. 
22,547. Packine Rives for Pistons, &c., 8. Barber, 
London. 
22,548. Servierre Hover, G. H. Fennell, London. 
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22,549. SHEARING MetaL P ates, F. A. Williams, 
London. 
22,550. Breab Tins, T. and G. M. Parkinson, 


London. 

22.551. Fixinc Tires on WHEELS, W. P. Thompson.— 
(A. Bodinar, Belgium.) 

22,552. Harness, M. C. Flack, Londen. 

oo 






,053. Lamps or Lanterns, J. L. Chappell, London. 

22,554. Fixinc Tires on WHEELS, W. P. Thompson.— 
(Marcus and Co., Germany ) 

22,555. PNeumatic Tires, W. P. Thompson.—(Marevs 
and Co. and Metzler and Co., Germany.) 

22,556. Hooks for SuspenpinG CLotues, F. W. Golby. 
—(A. Prinz, Germany ) 

22,557. ParLour Cricket, H. W. Knight, London. 

22, MARINE VESSELS, J. B. Davids, London. 

22,559. Makinc Manvre, J. Carter, London. 

22,560. Pruas for Testing Drains, C. Campbell, 
London. 

22,561. PLaTe Hotpine Sueatus for Cameras, C. W. 
Dawkins and C. W. Price, Londen. 

22 562. ELEcTRICAL SIGNALLING APPARATUS, T. and E, 
Davis, Liverpool. 

22,563. JOINT-MAKING Pack1nG, R. Kriiger, London. 

22,564. Rai, Fastenrnes, F. Parkes.—(H. Purkes and 
W. Morcom, Mexico.) 

22,565. Linen Buttons, J. R. Green, London. 

22,566. Lacine Stop for Boots, 8. M. Taylor and C. F. 
Huggett, jun., London. 

22,567. Hanp Bags, A. Bell, London. 

8. BorLer Furnaces, A. F. Kingsley, London. 

569. Cover for Manno.es, J. W. G. Ross, London. 

70. RarLway Switcues, Siemens Brothers and Co. 
—( Messrs. Siemens and Halske, Germany.) 

22,571. MARINE PROPELLER Saarts, E. Reynolds, 

mdon. 

72. Hosiery, J. C. McGeorge, London. 

22,578. Rotary ENGINE, Pump, Srren, &c., I. Smith, 

den. 
22,574. CLosinc WaTEeR-TIGHT Doors, J. 





w 
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Angus, 


mdon. 

22,575. TABLE FLOWER ORNAMENTS, J. E. C. Nielson, 
London. 

a Apparatus for Puriryrne Gas, F. D. Marshall, 

ndaon,. 

22,577. MecHanisM for CENTRIFUGAL APPARATUS, E. G. 
Beskow, London. 

22,578. Spanners, G. Osborne, London. 

22,579. OsTaINING Motive Power, D. and I. Jones, 
London. 

22,580. Wixpow Fasteners, A. J. Jewers, London. 

22,581. Lusricator, B. J. B. Mills.—(La Société Coin- 
pere Jeune, Faucher and Civ., France.) 

22,582. LerTeR-BoxEs, M. Koch, London. 

22,583. FLOUR~- DRESSING MACHINES, G. 
London. 

22,584. Fixine Exectric Fuses, R. E. Holdom and H. 
Smyth, London. 

22 585, MaiL-carts, E. Palmer, London. 

22,586. Suors, A. Miller, H. Chissick, and M. Sweet- 
man, London. 

22,587. CARRYING ARTICLES on Bicycues, A. Pellant, 
London. 

22,588. Stoppers, J. Florand, London. 

22,589. Tires, C. K. Welch, London. 

22,590. Gas Stoves, O. 8S. Ruddock, London. 

22,591. MounTines for ARTILLERY, L. P. H. de Place, 
London. 

22,592. Motor, G. Miot, London. 


Daverio, 


25th November, 1893. 


22,593, Copy HoLper for Typewriters, W. F. Toombs, 
London. 

22,594. Arc Lamps, W. J. Davy, London. 

22,595. Fire-escares, J. C. Merryweather and A. 
Pordage, London. 

22,596. Brock Fve., A. H. B. Sharpe and J. Lock, 
London. 

22,597. CLEANSING and REpParrinG Dratn-P1PEs, R. G. 
Restall, London, 

22,598. ADVERTISING, J. W. Martin, London. 

22,599. Topacco Pires, J. Whatmough, London. 

22,600. Spanner, J. H. Pitt, Birmingham. 

22,601. Hoiper for Raitway Tickets, A. E. de Four- 
mentin, London. 

22,602. Bicycies, W. Radford and T. L. Mitchelmore, 
Foleshill. 

22,603. Makinc Woven Wire Fasrics, A. E. Wale, 
Birmingham. 

22,604. Gas Burners, T. Coleman, Derby. 

22,605. Pyeumatic Tires for Cyctss, A. T. Andrews, 
Birmingham. 

22,606. Eco Warps, E. Davis, London. 

22,607. PHoTrocrapuic Lens, H. D. Taylor, York. 

22,608. CyLinpers of Carpinc Encryzs, J. Haley, G. 
Blamires, S. Jackson, and H. E. Hodgeon, Halifax. 





22,609. TrrEs, 8. T. Thomson, Glasgow. 





22,610. O11 Motor Encines, J. H. Hamilton, Not- 
tingham. 

22,611. Cocks, H. Allaun and R. Holt, London. 

22,612. MecuanicaL Toy Games, W. Davis and J. H 
Smith, Birmingham. . 

22,613. Porrers’ KiLws, J. Holdcroft, jun., Longport. 

22,614. CorrucaTep Cy.LinpeR for Storinc Com- 
PRESSED Gas, E. A. Heywood, Leeds. 

22,615. Frames of Cycies, B. 8. Roberts and Co., 
Birmingham. 

22,616. Scenic Appliances, A. H. Hengler, Glasgow. 

. Fuancep Pires and Tuses, J. Symington, 
Glasgow. 

22,618. Scenic Appliances, A. H. Hengler, Glasgow. 

22,619. Cycies, &c., J. McCann and J. Fitzgerald, 
Belfast. 

22,620. Operatinc the Rorary Vatves of Stream 
Hamoers, E. Skinner and H. Johnson, Sheffield. 

22,621. Humane Horse Coiitar, H. Rose and A. 
Morrall, London. 

22,622. Eyes of Moves, H. Weissbeck, Llandudno. 

22,623. Giaziers’ WHEEL Guiass Cutrers, J. Hewett, 
Sheffield. 

22,624. CuTrinc Out Patrerns, D. E. 
Glasgow. 

22,625. Fixinc Pires to Frances, R. D. Smillie and 
W. C. Wallace, Glasgow. : 

22,626. Coat, &c., Hancers, H. C. and W. Harrison, 
Birmingham. 

22,627. Loom Reeps, J. H. Greenwood, Manchester. 

22,628. Jam Por Fitting Macuinery, J. Macdonald, 

Glasgow. 

22,629. Frame for Dryinc Stockines, J. C. Pépleu, 
Manchester. 

22,630. ConnecTING Pires, W. Hulme, jun., and J. 
Hulme, Manchester. 

22,631. MeraLuic InpIA-RUBBER Pipes, G. D. Hughes, 
Manchester. 

22,632. Joints of Gas Pires, J. A. Fielding, Cam- 
bridgeshire. 

22,638. Construction of Punkaus, J. D. Curr, Man- 
chester. 

22,634. PNecmatic Trres for Cycxies, 8. T. Richardsun, 
Birmingham. 

22 635. Fotpinc Luecace Carrier, H. Viles, Much 

am, Herts. 

. Type-writers, G. Royle, London. 

. Ceramic WARE Bakinc Ovens, J. B. Hanquin- 

ix, London. 

22,638. HoLLow CANDLE MANUFACTURE, E, de Pass.— 
(L. J. Baptiste, France ) 

33,630. TRAVELLING Drexsinc BaGs, &c., A. Barker, 

mdon. 

22,640 GonitomeTer, E. Walter and H. B. Bourne, 
London. 

22,641. Cuain Gearinc of Bicycies, W. L. Redhead, 
Brentford. 

22,642. WasHinc and Dyersc Macuiyes, J. W. Crab- 
tree, Bradford. 

22,643. Gotr Capvir, C. Holmstrém, Londen. 

22,644. Preventing Sarr Corrosion, E. Jordan, 
London. 

22,645. Roastinc Corree and Cocoa, A. J Boult.—(C. 
A, Otto, Germany ) 

22,646. Tapers and Canpb gs, F. J., H. A., and J. Zett- 
witz, Liverpool. 

22,647. CANDLESTICKS, J. 
Manchester. 

22,648. Tosacco Pipes, E. Lofts, London. 

22,649. Boots and Sxors, W. P. Thompsun.+(C. FV. 
Goethen, Belgium.) 

22,650. INDIA-RUBBER Pneumatic Tires, T. 

mdon. 

22,651. Etectric Lamps, L. T. Buckler and T. Clarke, 
Liverpool. 

A ComprnaTION TorteT Rack, F. 


Thomson, 












A. Daniel and 8. Taylor, 


Sloper, 


Knapp, 


22,653. Cigar and CiGARETTE Houpers, E. L. Gaylord, 
London. 

22,654. Betis or Gones, M. Pautard, London. 

22,655. OpTarninc PHoTocRapPH Imaces, W. F. Greenc, 
London. 

22,656. Cooking Stove, J. Harper and Co., Ld., C. 
Retallack, and W. Redman, London. 

22,657. Preumatic Trre, W. Phimister, London. 

22,658. HorsEsHoe, G. Wolfram, London. 

22,659. Compinep HamMeR and Pincers, E. Jacob, 
London. 

22,660. Cases for ADVERTISEMENTS, A. J. Cruickshank, 
London. 

22,661. Typewriters, A. H. Townley, London. 

22,662. Perroratinc Macuines for Toe-caps, T. Lewis, 
London. 

22,663. TABLE GAME in Laurration of Goxr, J. Hannay, 
London. 

22,664. Picture Frames, G. R. Reid, London. 

22,665. RerLectors for Stace Errects, H. N. Tennant, 

mdon. 

22,666. CycLe and other Wueets, H. H. Cooper, Bir- 
mingham. 

22,667. CLEANING Mops, J. H. 8. Livingston, Man- 
chester. : 

22,668. StrReET Guuures and the like, J. Toft, Man- 
chester. ’ 

22,669. Device for Makine Cicaretres, T. Hawkins, 
jun., Manchester. 

22,670. Cortn-CONTROLLED TorLeT Paper, E. 8. Fardell, 
London. 

22,671. Knire Cleaners, J. M. Hector, London. : 

22,672. Mera Heet Tips, 8. Jones and F.. Malachi, 

ndon. 

22,673. CorFEE Extract, J. F. Duke and H. Maxwell, 
London. 

22,674. Erecrric Batteries, R. Haddan.—(H. Riguelle, 
Belgium. 

22,675. = Hous, B. W. Donkin, G. McDonald, 
and J. H. Till, Londen. 

22,676. Fastenines for CARRIAGES, F. 
Birmingham. 

22,677. Roors, A. Féppl, London. 

22,678. Covers for Topacco Pipes, A. 
London. 

22,679. New and LMprovep Game of Carbs, E. Copley, 
London. 

22,680. FiusHine Tanks, A. G. Waterhouse, London. 

22,681. Mixine Gas, G. Axdorfer and C. F. H. Sass, 
London. 

22,682. FLexi1sie Coupiines for Suarts, M. H. Smith, 


London. 
Lidgerwood, 


22,683. Dryinc Cuambpers, W. VY. V. 
22,684. TABLE Forks, A. P. J. Archbold, London. 


A. Busby, 


Dreyfus, 


London. 
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22,685. Screw-cuTtine Latues, C. Johnson, Ruther 
ham, 

22,686. Apparatus for WasninG BALL -STOPPERED 
Bort.es, T. Ellerker, Bradford. 

22,687. EARTHENWARE Srvks, F. Smith, J. J. Green, 
and W. Oates, Halifax. 

22,688. Stoves for Cooxinc, W. Anyon and C. 8. 
Marsland, Manchester. 

22,689. VENTILATING AIR Nozzxg, J. D. G. Thompson, 
London. 

22,690. PuNcTuRE-PROOF Banp, F. S. Cocks and J. 
Kynaston, Peterborough. 

22,691. Buinp-corp Rack, W. Trubshaw, Willenhall. 

22,692. BRAKE for Two-wHEELED Carts, J. Bainbridge, 
Staffordshire. 

22,693. TYPE-WRITING MacnINEs, W. B. Hardman, 
Dublin. ; 

22,694. Prevmatic Tupes for WHEELS of CyrcxEs, W. A! 
Cooper, Dublin. : 

22,695. TrrEs for Cycues, R. T. Hamilton, Dublin. 

22,696. Stoves, &c., J. N. Mitchell and W. Morrison, 


22,697, AUTOMATICALLY Dampine Grain, W. T. Bates, 
Nuneaton. 

22,698. DeTEcToR GALYANO-METERS, W. Routledge, 
Neowcastle-on-Tyne. 

22,699. AuTomaTic DeLivery Macuines, J. Kenyon, 
Blackburn. 
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700. Proputsion of Vessets, W. Cochrane, Glasgow’ 

22,701. Cases for Drivinc Gear of VeLocipepgs, F. T. 
Jackson, Leicester. 

22,702. Lockxine Nuts, T. Collier, Derby. 

22,703. PReveNTING the TeaRING of TRACING Paper, 
C. Hodson, Derby. 

22,704. Heatinc of Rooms, J. and J. Coats and J. 
Kelsh, Rochdale. 

22,705. Wire Fencrne, 8. Hughes, Staffordshire. 

22,706. CorLep WikE Marrresses, &c., G. Watson, 
Birmingham. 

22,707. Inpicatine Resucts of Footsat, Marcues, H. 
J. Milward, Birmingham. 

22,708. Buryinc Wax CanpLes Economica.y, A. J. 
Beaumont, York. 

22.709. Boor Trouser Protector, J. Geary, Wolver- 
hampton. 

22,710. DeracnaBLe Brake Lever Lue, C. Richards 
and H Muir, Wolverhampton. 

22,711. Fack Smoke Protector, E. A. Bouét, Kidder- 
minster. 

22,712. Wuee.s of Crees, &c., P. J. Kane, Dublin. 





22,713. Pxevumatic Trres and Rims, T. Murphy, 
Clonmel. 

22 714. CrcLes, I. W. Boothroyd and A. Sydenham, 
London. 


22,715. AUTOMATIC 
Townrow, London. 

22,716. Matcues, J. T. Trench, London. 

17. Pyeumatic Trre, W. Phimister, London. 

22,718. Couptinc Rattway Carriages, A. Fiirst and 
J. Wellner, London. 

22,719. Manuracrure of Fenpers, &c., E. Taylor, 
Birmingham. 

22,720. CycLe Rims, A. T. M. Johnson, F. R. Brown, 
and S. J. Longden, London. 

22,721. Stick Parcet Carrier, H. M. Boehmer, 
Londen. 

22,722. Strap for ACCOUTREMENTs, H. 
London. 

22,723. TELEPHONIC TRANSMITTERS, G. A. Nussbaum, 
London. 

22,724. Lock, F. Courteix, London. 

22,725. HaNDLE-BaRs of Bicycies, Xc., J. 


CanpLe Extincuisuer, W. S. 





M. Boehmer, 


Price, 

22,726. Serrinc-out and Currinc Woop, W. Osment, 
London. 

22,727. Closet Basin, H. H. Collett, London. 
8. Weicuts, A. Adkins, London. 

729. Strver, M. Teichmann, London. 

. RUST-PREVENTIVE Parnts, A. Buecher, London. 

22.731. Means for Destroyinc Rust, A. Buecher, 
London. 

22,732. Makinc Fionus for STEREoTyPERS, G. East- 
wood, London. 

22,783. PHoroGRAPHIC PRINTING Papers, C. E. Pettitt, 
London. 

22,734. Fixing Pneumatic Tires, P. A. F. Pratt, 
London. 

22,735. UMBRELLAS, M. A. T. Draeger and H. W. J. 
Zeeck, London. 

22,736. Dryinc Apparatus, A. F. Bayer and A. G. 
Sayer, London. 

737. Tires, J. M. Plunkett, London. 

22,738. Heatinc Apparatus for BurLpiNes, J.Worsfold, 
London. 

22,739. RatLway SIGNALLING Apparatus, J. C. Kaye, 

London. 

22,740. Saw-BencHEs, A. Bridgman and D. House, 
London. 

22,741. CoLourinc Matrers, O. Imray.—(The Society 
of Chemical Industry in Basle, Switzeriand. 

22,742. Gas Enotnes, C. D. Abel.—{The Gas Motoren 
Fabrik Deutz, Germany.) 

22,743. Miners’ Lames, K. Broucek, London. 

744. WEaRING ApraREL, G. F. Mason, London. 

22,745. GaME Marker, K. L. Skinner.—(A. Bergeret, 
France.) 

— Ratstnc Water, K. L. Skinner.—(C. 7. Leluc, 
"rance.) 





















22,748. Cash InpicaTors and Reoisters, J. Sharpe, 
London. 

22,749. Suips, F. A. Knapp and R. Hainsworth, 
London. 

22,750. Suips, F. Thiry, London. 

22,751. Propuctne Metats from Oxipes, J. Y. John- 
son.—(4. Imbert, France.) 

22,752. Maxine Fuioor Coverinos, T. J. Palmer, 
London. 

22,753, INTERNAL Compustion ENGINES, C. W. Pinkney, 

London. r 

2,754. Tires, 8. Gottlieb, London. 

22,755. Horse Cottars and Sappies, R. P. Fuge, 

London. 
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j. Hot-pLate, E. Chapman, London. 

22,757. OpticaL Demonstrator, A. H. Simpson, Not- 
tingham. 

22,758. CaB with AUTOMATIC ARRANGEMENT, A. Knight, 
Dorchester. 

22,759. Ciips for Securinc Letters, F. J. Collingwood, 
London. 

22,760. Lusricator and Bracket, W. D. Hodgkinson, 
Nottingnam. 

22,761. ANGLE ATTACHMENT for DenTaL Enotes, R. 
G. Stanbrough, Sheffield. 

22 . CLIPPING Macutyes for Woot and Hair, T. A. 

1dge, Sheffield. 








22,763. ComBINED Pic Iron MouLpinec AppParatvs, &c., 
G. Fisher, Lanark. 

22,764. Construction of CycLe Tires, R. J. Smith, 
Dublin. 

22,765. MuttipLe TeLecrapuy, J. McCraith, Melton 
Mowbray. 

22,766. ApPaRATUs for Warminc Beps, J. J. Adkins, 

London. , 

22,767. Reservorr Pen, 8. Hodgson, Leeds. 

22,768. Scourrnc Raw Mareriats, W. H. Hughes, 
Live 1. 

22,769. Bate Breakers, 8S. Lees, Manchester. 

22,770. ComBINED ApPpaRaATus for OPENING STOPPERED 
Borties and Squeezinc Lemons, T. C. M. Crook, 
Halifax. 

22,771. Gioves, &c., W. and M. Joynt, London. 

,772. Macuines for Feepine Fiax, &c., to CARDING 

Macarnes, J. Erskine, Halifax. 

22,773. Rervectors for Gas Licuts, F. Moore and 
F. Archer, Huddersfield. 

22,774. New Game, W. E. Bryan, Lyndhurst. 


»779. Steam Generators, R. Mills, London. 

22,776. Evaporators and Borers, J. and G. Weir, 
Glasgow. 

22,777. Screw Manvracture, M. A. Frearson and J. 
8. Orton, Birmingham. 

22,778. FLiusHinc Apparatus, W. H. Bodin, Bir- 
mingham. 

22.779. Carvinc Apparatus, A. Creswell and G. H. 

isher, Sheffield. 

22,780. Frre-Bars, G. Beeley, Sheftield. 

22,781. WATER-CLOsET Basins, &., W. T. Allen, Bir- 
mingham. 

22,782. MoutpeD Cement Biocks, H. Behrens, Man- 
chester. 

22,783. BUTTER-wORKiNG Macuings, T. Bradford, Man- 
chester. 

22,784. BuTreR ManuractuRING Apparatus, T. Brad- 
ford, Manchester. 

Deer Wet. Pumps, E. L. Matthews, Man- 
chester. 

22,786. RatLway Cuarr and SLeeper, J. Greenfield, 
London. 

22,787. Docks or Locks for Suips, &c., T. B. Dawe, 
Shefheld. 

22,788. STopPERING and Packine Bortzes, B. Cliff, 
London. 

22,789. REecEPTAcLes for CicaReETTEs, W. O. Freeman, 
London. 

22,790. Hancrnc SLipinc Winpow Sasues, W. Osment, 
London. 


22,791. Foor Brake, R. Ganthony, Richmond. 























22,792. Omnisus and Tramway Tickets, G. L. Cumber- 
land, London. 

22,793. BicycLe MecuanisM, F. B. and 8. B. Langton, 
London. 

oes Seeman Macuine or Tasie, W. Southwood, 

ndon. 

22,795. Fasrenine for Lips of Boxgs, J. F. Sleeman, 
London. 

22,796. ALPHABETICAL Carp Puzzte, F. F. Gellatly, 
London. 

22,797. Lamp Bracket, W. W. Walker, London. 

22,798. Carriaces and other Venicies, J. Philipson, 
London. 

22,799. Horse Banpaces, R. Rampfel, London. 

22.800. Sanrrary CuaMBER Pot, &c, J. F. Seyfried, 
London. 

22,801. Hasp for Locks of Portrmanreaus, T. Sanders, 
Bloxwich. 

22,802. CarnRiAGE Brakes and Draw-bars, C. G. Fieke, 
London. 

22,803. Courtines, N. Darrow, J. A. Roosevelt, and 
T. H. Wheless, London 

22,804. Sappues for Cycies, A. J. Boult.—(P. Mercier, 
France.) 

22,805. PREVENTING Liquips from OVERFLOWING, W. P. 
Thompson.—(G. Steinsiek, Germany.) 

22,806. NAMEPLATES and the like, W. A. Fardel, 
London. 

22,807. Grain CLeaners, W. P. Thompson.—(D. J. 
Davidson, A. S. Martin and & G. Martin, United 
States.) 

22,808. Retrinc Fisres, J. C. Pennington and W. 0. 
Allison, London. 

22,809. Sieve Cut-orrs for Grain, W. P. Thompson. — 
(D. J. Davidson, A. S. Martin, and & G. Martin, 
United States.) 

22,810. Marcu-Boxes, J. Sulc, London. 

22,811. Grain Separators, &c., W. P. Thompson.— 
(D). J. Davidson, A. 8 Martin, and 8. G. Martia, 
United States.) 

22,812. Proreccers, R. B. Painton and W. G. Elliot, 
London. 

22,813. ScREEN Cut-orrs, W. P. Thompson.—(D. J. 
Davidson, A. § Martin, und S. G. Martin, United 





States.) 
22,814. Cornices for Curratrns, P. and P.C, W. Philpot, 
London. 


22,815. Curtain Houpine Devices, W. P. Thompson. 
—(E. E. Piper, United States.) 

22 S16. AppLIANcEs for Usine Fixes, F. W. Hotham, 
London. 

22 817. Evecrric Meters, H. Aron, Liverpvol. 

22,818. SurportinGc Devices for Gas Pires, H. Mork, 
London. 

22,819. Srorrers for Borer Tuses, J. H. 
London. 

22,820. Improvep Disinrectine Device, G. G. Crosby, 
London. 

22,821. Pyeumatic Tires, ©. A. Allison.—(C€. M. Lun 
vren, United States.) 

22,822. Motor for Venicies, T. J. Whiteman and W. 
Fletcher, London. 

22,823. Racks for CiorHes, C. H. and A. J. Bodill, 
London. 

22 824. Sream Fire Pumprne Enoines, J. ©. 
London. 


Pollard, 


Huson, 


22,826. CLEANING PLatgs, R. Lewis and G. Morgan, 
London. 

22,$27. Sprnninc Frames for FLax and Hemp, J. Perry, 
London. 

22,828. Movutps for Sreet, R. Haddan.—(B. Jones, 
United States.) 

22,829. Lirtrine Jack for Carriaces, E. J. Blencoe, 
London. 

22,830. VeLocrpepes, A. Clement, London. 

22,831. VeLocipEepes, A. Clement, London. 

22,832. Connections for Pipe Jornts, C. A. Moody, 
London. 

22,833. Tusinc for VeLocirepE Frames, G. 8. Geddes, 
London. 

22,834. Wuerer Tires, W. Edwards and J. P. Sweny, 
London. 

22,835. Bycycre Drivinc Mecuanisy, A. F. Villepigue, 
London. 

22,836. Urrtisinc the Heart of the Sun, H. E. Paine, 
London. 

22,837. Uricisinc the Heat of the Sun, H. E. Paine, 
London. 

—~ Uritisine the Heat of the Sun, H. E. Paine, 
sndon. 

22,839. Uritistnc the Heat of the Sun, H. E. Paine, 
London. 

22,840. Recertac.e for Flower Pots, H. 
London. 

22,841. Improvep Game or Puzzie, A. B. 
London. 

22,842. Parer Putp Manuracture, M. Coulon and R. 
Godeffroy, London 

22,843. UNPILLAGIBLE MiLK Cans, IL. 
Martin, London 

22,844. Hanpves for UMBRELLAS, PARASOLS, WALKING- 
sticks, &c., T. O. Jones, F. W. Andrews, and J. H. 
Garbutt, London. 

22,845. Drivinc Gear for VeLocipepes, C. Pittman, 
Enfield. 





B. Beeny, 


Watson, 


Shoob and R. 


| 22 846. TusuLous Steam Boivers, J. I. Thornycroft, 


London. 

22,847. [npicaTinG Systems, E. O. and G. W. Quigicy, 
London. 

22,848. OPERATING LADvER Apparatus, A. K. Goodwin, 
London. 

22,549. Sorrenrnc and CLeansinc Hives, W. Jackson, 
London. 

22,850. Warsuip, G. W. Thomas, London. 

22.851. Lacinc Boots and Sunogs, E. W. Veale, 
London. 

22,852. Hats, F. H. Maugham, London. 

22,853. Soar Tasiets, W. E. Heath and C. Heath, 
London. 

22,854. New Trousers Protector, A. R. Chadwell, 
London. 

: . Game, E. A. Joy, London. 

2 . Printinc Tevecrapus, &c., R. A. Fowden, 
London. 

22,857. Matrress Frames, W. McLaren and H. Brown, 

ndon. 

22,858. Licurinc Apparatus for Burners, E. Orling, 
London. 

22,859. CaLminc Waves of the Sea, M. M. F. Richter, 
London. 

22,860. Srontnc Raisins, H. H. Lake.—(S. B. Bliss and 
J. A. Preston, United States.) 

22,861. Wire Seats, W. McLaren, London. 

22,862. Powper Dusters, D. O. Tuttle and L. Sander- 
son, London. 

22,863. DYNAMO-ELECTRIC Macuines, H. H. Lake.— 
(The Thomson Houston International Electric Com- 
pany, United States.) 

22,864. FaciLitaTInc Pickine Up Couns, G. E. Farrow, 
London. 

22,865. Means for ExtincuisHinc Canpies, J. W. 
Martin, London. 

22,866. Pcuriryinc and Heatine Air, C. H. Rosher, 
Westminster. 
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22,867. MANUFACTURING HEELSs for Boors, A. Chennell, 
London. 

22,868. Motor, G. J. J. Legrand, London. 

22,869. Cigar Ash Ho.tper for Carriaces, C.. J. 

re London. 

22,870. Winpows, T. M. Houghton, London. 

22,871. ATTACHMENT of Preumatic Cycies, W. Brown, 
Warrington. 

Composition for Arn Tupine, W. N. 

Manchester. 

22,873. Ster Lappers, J. T. Moore, Langley. 

22,874. Drinkinc VesseL, W. H. Richards, Bristol. 

22,875. Man-HoLte CuampBers or Pits, W. Welch, 

Portsmouth. 












Cook, 





22,876. Automatic Switcues, J. Hopkinson, West- 
minster. 


22,877. WasH-HAND Basin, W. H. Grindley, Tunstall. 

22,878. Games, J. Hart and A. Mounteney, Notting- 
ham, 

22,879. Construction of Cartripcr Casgs, H. C. L. 
Holden, Woolwich. 

22,880. Devices for Swina Mirrors, W. Hastings, 
Glasgow. 

2 UMBRELLAS § and 
Glasgow. 

22,882. Securinc Paper Bags, &c., J. 

sgow. 

22,888. Drip Prevenine Grass, A. and A. R. Johnson, 
and E. W. Campbell, Sunderland. 

22,884. Dasn Cuurys for Cuurninc Butter, W. B. 
Staghall, Macclesfield. 

22,885. Ex.ecrric Generators, M. T. Pickstone, 





- 


Sunsuaves, A. Gibson, 


G. Lowe, 











wlor, Bolton. 

22,887. DousLe Rim Tires, D. Laffan and G. Moore, 
Dublin. 

22,888. Cuarir for Invatips, &c., G. M. Foy, Dublin. 

22,889. Ice Grips for Boots and Sxogs, R. Johnson, 
Bradford. 

22,890. Fotpinc Boxes for Licut ARricLes, M. 
Sanders, Manchester. 

22,891. Woo. Wasuine Macuings, J. Lambert and W. 
Fawell, Bradford. 

22,892. Maxine Bricks with Siac Cuips, E. Halm- 

v, Brigg. 

2,893. CaLico Printina Macuiyes, V. H. Gatty, Man- 

chester, 

22,894. Pyeumatic Tires for Cycies, W. H. Cresswell, 
Manchester. 

—_— Frames for Suow Carps, J. Fraser, Liver- 
pooL 

22,896. ATTACHING WHEELS to AXLes, W. Broadhurst, 
Manchester. 

22.897. Barss and Lavaroriges, B. W. H. Brameld, 
Manchester. 

22.898. Tor Cuirps for VeLocirepes, H. 
London. 

22,890, PNeumaTic 
MacRae, Belfast. 

22,000. Auromatic O1LerR for Sprnninc FRAMEs, J. 
kKirker, Glasgow. 

22,001. Lerrer-Boxes, C. 
jun., Glasgow. 

22,002. Universal RatcHEt 
London. 






Lazarus, 


CRUTCH-HEAD APPLIANCE, D. 


McCallum and J. Hendry, 


Wrencu, W. March, 








22.003. ImMprovep Pneumatic WHEEL, .W. March, 
London. 

22,004. Neepite for Knirtina Socks, W. A. Heyes, 

| Manuchester, 

| 22,905. Brakes for VeLocipepes, &, E. J. West, 

| Leicester. 

| 


22,006. ConsrruCcTING VaRIoUs Bopies, R. Timson, 
Leicester. 

22,007, Startinc Enoines, A. Earnshaw and T, Old- 
field, Halifax. 

22,908. MAINS 
Manchester. 

22,909, CYLINDERS for 
Glasgow. 

22,910. REGULATING MacuINeRrY, J. Bell and P. Gifford, 
Glasgow. 

22,911. ReEAR-STEERING Bicycies, E. H. Jones, Milford 
Haven. 

22,912. Ceits for Seconpary Bartrerigs, E. Wheeler, 
Surrey. 

22,913. Cyctinc Tracks, H. Walker, B. Mitchell, and 
T. Birch, Leeds. 

22,914. Tire Ticureners, H. F. Talbot.—(W. H. Kirby 
and W. L. Lee, Canada.) 


for Gas Rerorts, H. Fourness, 


Makinc Paper, J. White, 


22,915. Fork for Toasting Breap, G. A. Savile, 
Harrogate. 

22,916. BLocks or Briquetres for Fue., R. Middleton, 
Leeds. 

22,917. ARTIFICIAL FvEL and the like, R. Middleton, 
Leeds. 


22,918. AppRessinc Crrcucars, 8. M. Rutnagur, Man- 
chester. 

22,919. Jotties, E. J. Bradley and W. I. G. Lewis, 

Newcastle-on-Tyne. 

2,920. Drivinc Gear of VeLocirepes, A. Hughes, 

Cheltenham. 

2,921. Trencu Tarcets, T. B. Ralston, Glasgow. 

Camp Seats, H. Tarn, Glasgow 

923. Lapies’ Hat and Bonner Pin, J. F. Seyfried, 

London. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


504,260, Gas Encine, W. H. Worth, Petaluma, Cal.— 
Filed June 20th, 1892. 

Clom.—(1) In a gas engine, electrodes arranged 
with their major axes on approximately the same line, 
means for moving one of said electrodes longitudinally 
inward, a spring for retracting it, means for allowing 
the other electrode to swing into an inclined plane, 
and a spring for retracting it. (2) In a gas engine and 
in combination with the cylinder, a reciprocating 
piston, spring-actuated electrodes I and I', arranged 
on approximately the same plane and pointing toward 
each other,,whereby contact is made by the point of one 
electrode passing over the point of the other in a plane 
parallel with the length of both electrodes, carriers upon 
which they are mounted and by which they are moved 
into and out of contact with each other, sleeves within 
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which the electrodes are adjustably fixed and clamp- 
ing nuts or screws by which they are held in place 
within the sleeves, substantially as herein described. 
(3) In a gas engine, and in combination with the 
cylinder and a piston reciprocating therein, the elec- 


| trode I’ a sleeve projecting exterior of the cylinderand 


within which the electrode is mounted, means for 
adjusting the electrode within the sleeve and clamp- 
ing it in place therein, a cam acting against the 
sleeve to move it forward, and a spring surrounding 
the sleeve exterior of the cylinder for returning the 
sleeve, substantially as herein described. (4) In a gas 
eugine and in combination with the cylinder and a 
piston reciprocating therein, the tapering or pointed 

rocating electrode I’, the correspondingly-shaped 





electrode I mounted upon the oscillating arm K’, the 





eS 


rod O connected with said arm extending throug . 
head of the cylinder, and the yielding spring P shee’ 
by the carrier K’ and the electrode | are allowed t ‘ 
yield when contact is formed with the reciprocating 
electrode, and are returned to their position when the 
latter is withdrawn, substantially as herein described, 
504,282. Aprpakatus ror MELTING IRON, §, 
Milwaukee, Wis.--Filed August 24th, 1891, 
Claim.—(1) In a cupola furnace constructed as de 
scribed, and having a narrow passage open above and 
below, a lower receptacle for the melted material com. 
bined with rack bars having guide flanges arranged in 
quien in the furnace walls, and sockets to contain 
the electrodes, pinions mounted on shafts loose) 
arranged in suitable bearings, and meshing with said 
rack bars, straps passing over pulleys secured to the 
shell or outer surface of the furnace, and also over 
pulleys on the pinion shafts, and having attached 
counterbalances or weights, said shafts being provided 
with ratchet wheels; electro-magnets provided with 
armatures having detents arranged to engage with 
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the ratchet wheels on the shafts, and the electric con 
nections of one of the electrodes adjusted to incluck 
in its circuit the electro-magnet, all combined and 
arranged substantially as described. (2) A cupola 
furnace having flues leading from the lower portion 
thereof back into the ore chamber of the cupola, at a 
certain elevation, combined with electrodes arranged 
to automatically produce a voltaic are within said 
furnace intermediate of the termini of said flues, sub- 
stantially as set forth. : 


504,285. Cuuck ror Latues, KR. L. Stanley, Soncr- 
ville.—Filed May 20th, 1893. 

Claim.—Q) In a chuck for lathes and other tools, 
the stock haviny a c1oss recess, the slides CC’ movabk 
in said recess toward and from each other, the movabk 
jaws D D connected together by means whereby th: 
movement of one to an inclined position causes th: 
other to be correspondingly inclined to the same 


(604,265} 





angle, but in the opposite direction, as and for the 
purposes described. (2) The combination of the stock 
A, the slides C C’, the jaws D D’ movable on said slides as 
specified and having recesses ¢? with the connecting 
slide late E having the pins ¢’ to enter said recesses, 
as ve for the purposes described. (3) The combination 
of the stock A, the sildes C C’, the jaws D D’ auto- 
matically conformable to a tapering or inclined 
surface, and locks for rigidly securing the jaws to the 
sides with their faces parallel, substantially as and for 
the purposes described. 


504,337. TeLescoric Sicut ror Suips’ Guns, B. 4. 
Fiske, U.S. Navy.—Filed March 9th, 1891. 

Claim.—(1) The combination of a gun, a support 
laterally movable with said gun, and a sight tube 
mounted on said support, the said tube and the said 
gun being independently movable on their transverse 
axes in parallel vertical planes. (2) The combination 
of the telescope H supported on its transverse axis 
and having the projection L, the adjusting screw M, 
bearing upon said projection and operating to move 
said telescope on its axis in one direction, means, such 
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as a retracting spring for moving said telescope in the 
opposite direction, a disc O on said screw shaft pro- 
vided with marks indicating the ranges of a given 
gun corresponding to angles of depression or elevation 
similar to that of said telescope, and a fixed scale or 
index R in proximity to said disc and showing 
the extent of rotation of said screw, and hence the 
angular movement of said telescope. 








Epps's Cocoa.—GRATEFUL AND Comrortinc.—‘‘ By 
a thorough knowledge of the natural laws which 

overn the operations of digestion and nutrition, and 
Gs careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills, It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until stong enough to 
resist every tendency to disease. We may verre nd man, 
a fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civi! 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
** James Eprs anv Co, Ltd., Homeopathic Chemists, 
London.”—Also makers of Epps’s Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea.—ADvT. 
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THE TOWER BRIDGE, 
By J. E. TUIT, A.M.I.C.E, 
AKKOL AND ©O, 


ENGINEER TO SIR WILLIAM 


Op Loxpon Briver, which was only rebuilt at | 
beginning of this century, was the first stone 
constructed over the Thames in the city 
of London. It is impossible to say how many bridges 
had previously existed at the sane site, but for 
hundreds of years before the stone bridge was built com- 
hication between the north and south banks of the 
= as afforded by timber structures, which were 
swept away by violent floods, or destroyed 
Las regularly rebuilt. 
“There 1s, however, no evidence that a bridge existed 
until after the time of the Romans, only a ferry being 
mentioned as the link between their ancient Watling- 
street and what is known as Southwark, this connection 
being probably from Dowgate Hill on the North to Kent- 
street on the South. A bridge is mentioned in connec- 
tion with the attack on London in 994 by Sweyn, King 
Denmark, but only to record it as a fact that many of 
Sweyn’s men were drowned because they took no heed 
of the bridge. In 993 the Danish King Oulaf is said to 
have sailed up the river as far as Staines without interrup- 
tion, but between this and 101l6a bridge of some kind had 
been built, as it is recorded that Ethelred, who died that 
vear, fixed the tolls to be paid by all vessels coming up to 
the bridge. 
- 1176 one of the clergy of London, chap- 
Jain of the church in the Poultry in which 
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THE ENGINEER. 


The traffic during twenty-four hours over London 
Bridge, a bridge only 54ft. wide, taking the average of 


equivalent to one-half of the population of such a city as 
Edinburgh. 

Although there exists great difference of opinion 
regarding the best method of providing additional 
facilities for crossing the river, yet all authorities have 
long been agreed that, however the problem was solved, 
whether by constructing a bridge or a tunnel, there was 
no site offering so many advantages as the one which 
has been chosen, the northern approach being imme- 
diately to the east of the Tower of London, and the 
southern approach a little to the west of Horselydown 
Stairs. 

The various ways by which a communication between 
the two sides of the river can be effected are as 
follows :—(1) A low-level bridge, with an uninterrupted 
roadway; (2) a low-level bridge, with an opening for 
vessels through it; (8) a high-level bridge, with inclined 


road approaches; (4) a high-level bridge, with hydraulic | 


lifts; (5) a tunnel under the river, with inclined 


approaches; (6) a tunnel with hydraulic lifts; (7) a ferry. | 
There can be no doubt that as far as the road traffic is | 


concerned, a low-level fixed bridge would be the most 
suitable. The ascents and descents which are unavoid- 
able in the case of a high-level bridge or tunnel are not 
necessary, and the approaches that are needed would not 


be costly; but such a bridge would prevent the passage | 
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tiers of ships and barges must be abolished. At present 
the maintenance of those tiers appears essential for the 


| two days’ observations during August, 1882, was 22,242 | business of the adjoining wharves; not merely of those 
| vehicles, and 110,525 pedestrians, a number of people 


| to the westward, but also for those to the eastward of the 
| bridge. Whether the interests of the navigation do or do 
| not outweigh the public requirements for bridge accom- 
| modation, would have to be considered after the wharf- 
| ingers and others interested had had an opportunity of 
stating their case.” 

The objection to a high-level bridge is the length and 
| inclination of its approaches. If such a bridge was pro- 
| vided with platforms at either end, upon which the road 
| traffic could be raised and lowered by hydraulic lifts with 
| great rapidity, the cost of forming the approaches would 
| be saved ; but it is not certain that the traffic could be 
| dealt with thus in a satisfactory manner. And even if it 
| were, the cost of maintenance of such a structure would 
| be the source of considerable expense. 

A tunnel under the river would, when once constructed, 
| avoid any interference with the navigation, but vehicular 
| traffic would have to pass nearly a mile, and pedestrians 

nearly half a mile under ground, and the approaches to it 
| on the north side would be circuitous. Its inclination 
would vary from 1 in 36 to 1 in 43, and its ascents and 
descents would be the same in the aggregate as those for 
a bridge having a clear headway of 85ft. above high water. 

The maintenance of a tunnel is generally a very heavy 
expense, and if hydraulic lifts were substituted for the 
rising approaches, such expense would be considerably 
increased, although the cost of constructing the ap- 
proaches would be saved. 

The experience that has been gained in the 
construction of subaqueous tunnels shows that 





Thomas 4 Beckett was baptised, proposed to 
build a stone bridge across the river. Con- 
tributions towards its cost were made by the 
king and generous citizens, and even by 
the people throughout the whole country. 
This bridge took thirty-three years to build, 
and so well was the work done that it remained 
a monument of engineering skill for well 
nigh 700 years. This structure was 926ft. long 
and 40ft. wide, and a portion of it, near the 
middle of the stream, was made to open as 
a drawbridge. There were nineteen pointed 
arches, supported on piers varying from 25ft. 
to B4ft. thick, carried by elm piles driven 
into the bed of the river. 

Over the tenth pier was erected a chapel, 
dedicated to St. Thomas of Canterbury, but 
no houses at that time were built along either 
side of the bridge. In those days it was not 
an unusual practice to erect a chapel on a 
bridge, and many examples of such buildings 
still remain. 

The necessary funds for maintaining the 
bridge were derived from lands with which the 
structure was endowed, and certain monks 
were charged with the services in the chapel, 
the revenues from which were applied to keep- 
ing the bridge in repair. The money thus 
collected formed the nucleus of a fund that 
exists at the present day. The lands with 
which the bridge was endowed have become 
of greatly increased value, and are now known 
as the Bridge House Estates, while the revenue 
derived from them has not only been sufficient 
to enable the Corporation of London to rebuild 
the bridge, but also to construct another bridge 
at Blackfriars, to acquire and free from toll 
Southwark Bridge, and finally to build the 
new bridge now just completed at the Tower 
of London. 

It does not appear that any attempts were 
ever made to bridge the Thames further east 
than London Bridge, and our own generation 
seems to have first seen anything like a 
definite project either for a bridge or a tun- 
nel east of the Tower. As will be seen in 
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they are to be avoided wherever possible. The 
time needed to carry out such works, and 
their ultimate cost, are, in nearly all cases, 
unknown quantities when the undertakings 
are commenced. The Severn Tunnel, which 
is a little over four miles in length, is by far 
the most important subaqueous work yet ac- 
complished, but it took no less than thirteen 
years to complete it, and the cost greatly 
exceeded the original estimate. The tunnel 
under the Mersey, which is only one mile in 
length between the pumping shafts, took some 
six years to construct. Some idea of the cost 
of pumping alone that is sometimes neces- 
sary during such work may be formed from 
the fact that the pumping power provided in 
the case of the Severn Tunnel was sufficient to 
fill a tank one square mile in area to a depth 
of 15ft. in twenty-four hours. 

| Even when such schemes are successfully 
accomplished, the accommodation offered for 
traffic is very limited compared to that which 
would have been afforded by a bridge. In the 
tunnel now being constructed under the 
Thames at Blackwall, the width of the road- 
way, including two 3ft. footpaths, is only 22ft.; 
and although but about one-half of the total 
length of one and one-sixth miles is really a 
tunnel, the estimated cost of the work is 
nearly £900,000, to which sum it is necessary 
to add the cost of the property and land re- 
quired. 

With regard to ferries, it must be admitted 
that they, howevet well organised, can never 
be made an efficitnt substitute for an unin- 
terrupted line of communication such as is 
provided by a bridge. The ferry system of 
New York is carried on under the most favour- 
able conditions, and at great expense, by a 
vast number of large boats which convey the 
road and railway traffic across the East 
River and Hudson River, to Brooklyn, Long 
Island, and Jersey City. The most important 
of these is the Fulton Ferry, between New 
York and Brooklyn, ‘which carries 1,100,000 
vehicles and 22,000,000 foot passengers annu- 











the following pages, the alternative projects 
became numerous after 1876, but most of 
them showed by some defect how difficult a 
problem the crossing of a river may be when 
the banks on one side of that river are very 
low, the river full of shipping, and the vested 
interests in the wharves on each side very large. 
In such a case it would appear to be neces- 


four 


ally. Still, after half a century’s experience, 
it has been found impossible to meet the 
demands of public convenience by such means, 
: and both bridges and tunnels are, in con- 
sequence, either in course of construction or 
have been already built. A ferry would always 





sary that any bridge must be so constructed that shipping | under it of most of the masted vessels which at present 
may pass it at full tide, and in such a situation this can | navigate up to the wharves as far as London Bridge, 


only be done by an opening bridge of some kind. All the 
known forms of design have been suggested for a bridge 
below the Tower, and that which is probably the oldest 
of all has been selected. Opinions will ‘differ as to 
the merits of the proposed and the selected design, and it 
will be safest to leave to another generation the decision 
as to what were the actual requirements and the best of 
the designs for meeting them. 

The progress that has been made in engineering during 
Seven centuries is shown by comparing the first stone 
bridge with the bridge now nearly finished, although we 
must admit it was a greater triumph by far to overcome 
all the difficulties of building the old bridge in 1176, than 


to construct the new one at the present time. The old | 


stone arch bridge is typical of the early days of engineer- 
ing, but the new bridge with the hydraulic machinery, 
the use of steel, and the scientific proportioning of its 
Various parts, is evidence of the increased knowledge of 
those principles which form the foundation of modern 
engineering. 

EARLY DESIGNS FOR THE TOWER BRIDGE. 
The necessity of additional communication across the 
Thames below London Bridge has long been recognised, 
and the subject was under the consideration of the 


authorities of the City and the Metropolitan Board of 
Works many years ago. 


| and such interference world entail a heavy payment for 
compensation to those wharfingers and other persons 
directly and indirectly interested. If a bridge of this kind 
were built, the river traffic would, however, probably 
accommodate itself in a great measure to the new con- 
dition. A low-level bridge with an opening in the centre, 
while having many of the advantages above described, 
would also permit of the river traffic being carried on. 
One of the principal objections to this scheme is the 
difficulty of navigating vessels of any size through the 
| opening portion of the bridge. The Engineer to the 
Thames Conservators stated in 1877 that ‘‘a low-level 
| bridge, with a headway not less than that of London 
Bridge, if provided with means of transit through it, 
would be objectionable on account of the obstruction to 
the navigation that would be involved. In order to pass 
it, every ship coming up with the flood tide, or going down 
on the ebb, would have to be brought up head upon tide, 
| made fast to a buoy, and then veered through the open- 
|ings of the bridge, an operation not always easy of 
| accomplishment, especially during the prevalence of 
| strong winds. 
| Space between the tiers of ships on either side of the 
| river would, for the time being, be occupied, occasioning 
| great disturbance and obstruction to the passing tratftic. 
| To make the side arches or openings available for the 
passage of vessels, some probably three or four of the 


To carry out this operation the whole | 


be subject to interruption in times of frost 
and fog. At the last annual meeting of the 
London and Tilbury Lighterage Company it was stated that 
during the year there were twenty-seven days on which work 
was more or less suspended on the river owing to fog; and 
during the three years 1879 to 1881 there were on the 
average thirty-eight days on which fogs were so dense 
that the South-Eastern Railway Company could not work 
its trains between Cannon-street and Charing Cross with- 
out using fog signals and experiencing delays. To this 
should be added twelve days of frost, making fifty days in 
the year on which ferries would be unable to work. For. 
the last two winters, during the construction of the Tower 
Bridge, it has been impossible to row across the river for 
weeks together, on account of accumulations of floating ice. 
An attempt was made in 1877 by the Thames Steam 
Ferry Company to deal with the traffic across the river. 
The site selected for the ferry was directly over the Thames 
Tunnel, one and a-half miles east of London Bridge. A 
great advantage of this site was that no vessels are 
allowed to moor within a certain distance of the line 
of the tunnel, therefore the ferry boats would have a clearer 
course here than could be obtained at any other part of the 
river. The ferry was designed of sufficient capacity to 
convey twelve two-horse wagons each way, in addition to 
| foot passengers, every fifteen minutes; and although a 
| considerable sum was expended on its construction, 
it nevertheless was only in operation for a few years. 
| The traffic had to be raised and lowered in accordance 
with the state of the tide, and hydraulic lifts, 70ft. long 
| by 35ft. wide, were provided for this purpose on each 
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side of the river. This is one of the few instances where 
vehicular traflic has been dealt with by means of 
hydraulic hoists. Another example is to be found in the 
ferry over the Mersey at Seacombe, which was opened in 
1880. In this case there are two hydraulic hoists, each 
23ft. long by 9}ft. wide, with a maximum lift of 32}ft. 
Soon after it was opened this ferry carried 23,000 
passengers across the river in one day. 

From what has already been said, it is evident that 
considerable difticulty must be experienced in deciding on 
the best method of forming a roadway between the two 
banks of the Thames at this point. As a similar problem 


| level of the bridge by a gradient of 1 in 47. The esti- 


mated cost of this bridge, warehouse, and approaches, 
exclusive of the purchase of property, was £600,000. 
Early in 1878 Sir Joseph Bazalgette, engineer to the 
Metropolitan Board of Works, recommended the building 
of a bridge having a clear headway of 65ft. above Trinity 
high-water, and in the following session the Board 
applied to Parliament for power to construct such a 
bridge. The Bill, however, did not receive the sanction 
of the House, it being strongly opposed, chiefly because 
the headway allowed for passing vessels was considered 
too little, and also on account of the nature of the 




















Fig. 9—DESIGN FOR TOWER BRIDGE 


has often to be solved for other large cities, it will be 


interesting to shortly examine the various schemes that 
have been proposed in the present case, before the 
design which has now been carried out was finally 
selected. 

In February, 1867, Colonel Haywood, engineer to the 
City Commissioners of Sewers, recommended the crossing 
of the Thames by a bridge situated on the east side of 
the Tower, and in May, 1877, the City Architect reported 
to his Bridge Committee on the main features of high and 
low level bridges, as well as on a subway under the 
Thames, and recommended the site now chosen as being 
the most favourable for these projects.» In 1878, the 
City Architect advocated a low-level bridge, with a central 
opening on the bascule principle, as most suitable for 
crossing the river at this point. 

Some two years before this, however, Mr. G. Barclay 
Bruce proposed a rolling bridge, which was to consist 
of a platform 300ft. long by 100ft. wide, carried by six 
piers placed in the river about 100ft. apart—Fig. 1. On 
each of these piers was to be placed a series of rollers, and 
the necessary machinery for propelling the platform from 
shore to shore. By such an arrangement the clear water- 
way of 700ft. was secured. The movable platform, being 
800ft. long, would always be supported by at least two 
piers, and when at either end of its travel it would 
take a bearing on one of the abutments of the bridge, 
and as soon as it was loaded with passengers and vehicles 
the shafts on which the rollers were mounted, being set 
in motion by machinery in the piers, would cause it to 
move forward, until it began to take a bearing upon the 
rollers of the next pier. The rollers of this pier would 
then be set in motion, and the platform would in this 
manner be propelled over to the opposite shore, when it 
would discharge its load. 

The weight of the whole moving structure, when fully 
loaded between the guard gates at each end with 1} ewt. 
per square foot, was estimated at 5000 tons, and the 
total cost, including piers and machinery, at £144,000. 
Mr. Bruce's estimate of the capacity of the bridge was 
100 vehicles and 1400 passengers at each crossing, which 
was to take only three minutes; and he considered that 
the working expenses would not exceed £10,000 per 
annum. 

In 1877 Mr. Henry Vignoles proposed a mean level 
bridge which was to consist of three spans, each 300ft., 
formed of lattice girders. The roadway was to have a 
clear width of 60ft., and 85ft. of head-room at low-water 
was allowed for vessels in the middle of the stream, and 
76ft. at the abutments of the bridge. 
approaches, one of the peculiar features of this design 
was the method proposed for overcoming the difficulties 
of that on the south side of the river. This was to be 
accomplished by the erection of a gigantic warehouse 


about 750ft. long and 100ft. wide, along the sides and | 


ends of which the approach road was to rise to the bridge 
level by the easy gradient of 1 in 50. The warehouse 
was to be placed along the bank of the river, there being 
direct access from its various floors to the approach which 
passed round the building, and the whole of the river 
front was to be available for wharfage accommodation, 
while almost the whole of the area occupied by the 
approach could be utilised as warehouse space. The 
erection of the warehouse would have, it was believed, 
recouped to a great extent the cost of land. The 
approach on the north side of the river would rise to the 


With regard to the | 


BY MR. F. J. PALMER, 1877 


approach to the bridge on the south side of the river, 
which it was proposed should be in the form of a spiral 
about 300ft. in diameter. The inclination of the 
approaches was to be 1 in 50 to 60 on the north side, 
and 1 in 40 on the south side of the river. Three 
different designs were made for this bridge, see Figs. 2, 3, 
and 4. Two were for bridges of three spans, with twe 
piers placed in the river in the line of the present tiers of 
shipping, so as to give a clear width of navigable water- 
way in the centre of the river of 444ft., and two side 
openings of 184ft. each; the other design was for a 
bridge having a clear span of 850ft. across the river. 

It was intended to make the width of the bridge 60ft., 
subdivided into two footways of 12ft.each, and a carriage- 
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Fig. 


way of 36ft. The bridge would therefore have been 6it. 
wider than London Bridge. The single span of 850ft. 
was to be a braced arch bridge, having a rise of 106ft., 
the roadway being partly above and partly below its 
soffit. The estimated cost was one and a-quarter million, 
or about £150,000 more than the three-span bridge. 

As this scheme was opposed on account of the head- 


| room being too little for vessels navigating the river, Sir | 


Joseph Bazalgette proposed an alternative design in 1882 | 
for a high-level bridge with a clear headway of 8dft. | 
above Trinity high-water, crossing the river by an arch in 
the saine way as he suggested in 1878, but having 
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improved and straight approaches on the south 8 
he estimated the probable cost of such a structure 
nearly two millions. The question of the minimun : ” 
way for vessels that could be allowed was one of ~~ 
importance. According to the return of the wharfing 7 
proved before the Committee on the Tower Bridge Bin 
in 1878, there were then fifteen pole-masted vessels nl 
gating to the wharves, the masts of which would —- 
be altered to allow them to pass under a bridge which o » 
gave 65ft. clear headway above high water. — There - 4 
sixty-three vessels which would have to lower their rg 
masts, and these seventy-eight vessels make 385 jong 4 
during the year. By raising the headway of the brid. 
from 65ft. to 85ft., the number of vessels having 4 
their top-masts would be reduced from six rd 
day. 

Although Sir Joseph Bazalgette was always in f 
of a high-level bridge, he nevertheless submitted ple 
the Metropolitan Board of Works for various 
projects, and his approximate estimates for such w 
follows :— 
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al low-level bridge with CU pprou hes :— 


; £ 
Cost of works 190,000 
Cost of lands... 2... 240,000 
Cost of compensation ... 2,250,000 
Total cost... ns 2,980,000 

el low-level open ing bridye ome 
Cost of works 570,000 
Cost of lands 240,000 
Cost of compensation ,250,000 
Total cost... 2,060,000 

cl tunnel with approache Ss. 
Cost of works ... 1,110,000 
Cost of lands 755,000 
Total cost... sak i 1,865,000 

Ah igh-lecel bridge with Soft. headway : 
Cost of works... ... 750,000 
Cost of lands, Xe. ... 1,065,000 
Total cost... ahd: “ale, has kyon . 1,845,000 

A high level ly dye with 100/%. headwan with hudravlic hoists 
Cost of works 670,000 } 
Cost of lands ... ne 79,000 4 
Working expenses capitalised 450,000 "4 
Total cost... 1,195,000 } 


The working expenses being taken as varying from £12,000 to 
£23,000 per annum, say, £18,000, which capitalised at 4 per cent, 
amounts to £450,000. 

Besides these new works he considered a proposal for 
widening London Bridge, and he estimated that the 
necessary alterations and additions to that structure 
would cost :— 

To widen London Bridge £ 


Cost of works . 375,000 
Cost of lands ... 830,000 
1,205,000 


In 1879 Mr. A. J. Sedley proposed a high-level bridge— 
Fig. 5. This structure was to have a clear span of 750ft., 
and two side spans of 150ft. each. ‘The clear headway 
above low water wes 85ft., and the side spans were on a 
gradient of 1 in 50. The total width of the bridge was 
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60ft. The large span was composed of two cantilevers 
each 300ft. long, between the ends of which was a central 
girder 150ft. in length. The approach on the north side 
of the river was to be on a gradient of 1 in 50, and it was 
proposed that it should be carried on columns and 
girders so as to interfere as little as possible with the 
property through which it passed. On the south side a 
spiral approach was to be adopted, having a gradient also 
of 1in 50. One of the principal features of this bridge 
was, that it would have been possible to construct it 
without any staging in the river, by what is known as the 
overhang system of erection. 
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stimated cost of the work was, £47,500 for founda- | ing span is that the tail ends or counterweights | temporary structures is provided for ; except coffer-dams 
1 piers, and about £140,000 for the superstruc- | would swing clear of the top of the fixed portion | at each shore, projecting about 10ft. into the stream. 

; tl 7 yproximate total cost, including the purchase | of the bridge. The estimated cost of such a bridge was| (5) Being of opinion that it is not only probable, but 
ares: “eth £600,009. £500,000. | almost certain, that in a few years’ time the course of 
of ant, 83 the London Chamber of Commerce having) In May, 1885, Messrs. R. M. Ordish and Ewing | trade upon the river, and the inconveniences that must 

In - ‘d that it was prepared to exhibit in its Council Matheson published a description of a bridge for crossing | attend even the best kind of opening, will together cause 
a - maps, plans, or models of bridges, tunnels, or the river at the site of the newly-erected bridge. hey | the disuse of the moving part of the bridge, they con- 
Rooms w= me means of communication across the | state in their report on the work that as ‘no opportunity | sider that this contingency should not be lost sight of in 
other Pu low London Bridge, or to receive any communi- was afforded to bridge engineers to submit designs to the | any bridge to be built now; and the design here described 
ig upon the subject, whether for or against Corporation, they propounded the following scheme for is for a bridge which will conveniently allow, if the time 
projects, obtained particulars of eleven | the consideration of those concerned.” Fig. 7 and the | should ever arrive, of alteration to a closed structure and 
the principal of which were the following: following explanation show the kind of structure they unbroken roadway. 
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Fig. 1—DESIGN FOR BRIDGE NEAR THE TOWER BY MR. (NOW SIR) GEORGE BARCLAY BRUCE, 1876 


Adesign exhibited by Messrs. Maynard and Cooke for 
what they called a high-level tunnel, the roof of which 
was not to be much below the present bed of the river, so 
that no hydraulic lifts would be required at the ends, and 
the difficulty of long and steep approaches would con- 
sequently be removed. This tunnel was to have been 
built on the shore, in 60ft. lengths of wrought iron plates 
and arched ribs, similar to a ship, and it was proposed to 


proposed in order to carry out the suggestions recom- 


(6) That in a few years time there may be a demand 


mended in the report of a Parliamentary Committee of which, in the public interest, will have to be accorded, for 
1884—of a low-level bridge with mechanical openings. a railway crossing below London Bridge. The design 
They have not followed that part of the report of the here put forward shows a structure of sufficient strength 
Committee which recommends two openings of 100ft., and width for the addition of four lines of railway. 

with a pivot bridge revolving on one central pier, because, Messrs. Ordish and Matheson proposed to construct the 
in their opinion, any fixed pier in the river is to be | bridge in one span of 850ft., with four main ribs or arches 
avoided, and also because the moving part of such a_ of wrought iron or steel. The thrust of the arches would 


line it with a brick and concrete casing from 34ft. to 8ft. bridge would present too great an obstruction. They | be taken on masonry abutments built on concrete 
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Fig. 2—-DESIGN FOR TOWER BRIDGE BY SIR JOSEPH BAZALGETTE, i878—See also page 550 


thick. Inside the casing a roadway 38ft. wide and two therefore proposed another method of providing a foundations on the London clay, which is well suited to 
footways 8}ft. wide were to be provided. As each mechanical opening, and in making their design were sustain such a load. 

length was completed on the shore it was proposed to guided by the following conditions :— The roadway would be suspended from the arched ribs 
close its ends, and float it out until it was vertically over (1) That the roadway should be of ample width and_ by vertical members strongly braced together, and in the 
its destined position. It was then to have been lowered moderate gradients. Provision is therefore made for four centre a portion of the roadway would be movable, and 
to the bed of the river, and sunk to its final place, as a lines of vehicles and two footpaths, each 9ft. wide, the made to hinge upward as a bascule bridge, leaving an 
caisson. The estimated cost of the work was £458,000. gradient on the bridge being 1 in 100. The northern opening 120ft. wide and 120ft. high for vessels to pass 





Mr. C. T. Guthrie exhibited designs for a steam ford, 
similar to the system in use at Saint Malo. Rails were 
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approach would either be made level or with ascending through. If, however, it were deemed important to 
and descending gradients from the Minories, as proposed provide a wider opening than here proposed, the 
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Fig. 3-ALTERNATIVE DESIGN BY SIR JOSEPH BAZALGETTE, 1878—See also page 551 


to be laid on a level surface prepared across the river 
bed, upon which a framework of wheels was to run. This 
framework carried a number of columns, all braced to- 


gether and surmounted by a platform situated at the | 


level of the landing stages. Upon this platform an 
engine was placed for driving the wheels below. The 
platform received its vehicles and passengers on one side 
of the river, and then steamed across with them to the 
opposite shore. 


by the Corporation. The approach on the Surrey side 
would be inclined 1 in 40. 

(2) In order that the waterway of the river should not 
be impeded, they suggested that the bridge should be of 
| one span, so that no piers whatever are needed in the 
| river. 

(3) So that masted vessels could pass through the 
bridge, a mechanical opening 120ft. wide is provided, 
giving a headway of 120ft. above high water. 








design would admit of one 150ft., or even 200ft. in 
width. 

In regard to the future addition of a railway, which is 
contemplated in the design, it is proposed to carry the 
four lines of rails above the road traftic, this higher level 
being as necessary for railways as the low level is for the 
street traffic. 

It was proposed to erect this bridge as follows :—On 
either shore of the river suitable staging would be erected 
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Fiz. 4—-ALTERNATIVE DESIGN BY SIR JOSEPH BAZALGETTE, 


In 1884 Messrs. Kinipple and Morris submitted to the 


trustees of the Bridge House Estates a design for a low- | 


level bridge of three spans, the central one, which opened, 
being 250ft. long—Fig.6. By means of shafts down each 
pler, communication was to be effected with a subway 
underneath the bed of the river, so that traffic could be 
Continuously maintained when the central span was 
opened to allow the passage of vessels through the bridge. 
Passengers and vehicles during this time would be 
lowered to, and raised from, the level of the subway by 
means of hydraulic hoists. The clear headway above 
high water when the swinging span is closed is shown 


in this design to be 20ft. A special feature of the swing- ' 














(4) Not only should the bridge when built present the 
minimum obstruction to the waterway, but obstruction 
' during the process of building should also be avoided as 
much as possible. At all the bridges hitherto constructed 
| over the river Thames at London, the staging, coffer- 
dams, and other temporary works have occupied a con- 
siderable portion of the waterway, impeding the move- 
ment of river craft to a great extent; and in the case of 


obstruction would probably last for two or three years 
at least, and would be even a greater obstruction than the 
bridge itself when finished. In the design under con- 
sideration, the building of the bridge without any such 


1878—See also page 550 





to carry a half span of one pair of ribs. By means of a 


| sutlicient counterweight at the shore end, the overhang- 


ing weight of the ribs could be balanced, and the staging 


| could then be removed. The half arches could then be 


propelled forward over the river on a suitable cradle, 
resting on the approaches, till they met the correspond- 


| ing half arches which had been similarly erected on the 


| other shore. 
the Tower Bridge proposed by the Corporation, this | 


These half arches would of course meet 
over the middle of the stream, and could then be united. 
The second pair of ribs could then be erected in the same 


| way, and afterwards braced to the first pair. During the 


interruption to the road traffic, while the bridge is open 
for masted vessels, foot passengers would be able to ercss 
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by stairs attached to the outside of the main ribs, as | side, one for carriage traflic and one for pedestrians. Sir, plete this section of the work. When it w: 
shown in the figure. The opening portion of the bridge Joseph Bazalgette stated in his evidence in support of | these dams would be removed and aioe « 
would be worked by hydraulic power. the scheme, that the total length of the covered way further into the river on the north iii 

The bridge as here proposed was estimated to cost in under the river would be 1100ft., or about one-fifth of a | on the south side, and when this portion a 
the first instance, that is to say as a road bridge with a mile; the subway for vehicles would be 36ft. wide, 17ft. | was built, which he anticipated would be in 
mechanical opening, and without railways, but with sutli- in height, and 5ft. thick, while the width of that for foot | these dams would be re 


as finished 
nade 183ft, 
» and 2QI8ft, 
the subway 
ten months 
moved and the work oxen 
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Fig. 5—DESIGN FOR TOWER BRIDGE BY MR. A. J. SEDLEY, 1879 
cient strength to carry such hereafter, £820,000. This | passengers would be 12ft., and its height 14ft. It was | from the southern end only, by adam 208ft. long, and 


sum includes the bridge, the abutments, the approaches, 
in fact everything except cost of land and compensation. 








ultimately proposed, however, to increase the headway to 
18}ft. at the centre and 14#ft. at the sides of the larger 


the remaining length of 208ft. would be executed in a 
similar manner. If it were to take eighteen months to 





Fig. 6—-DESIGN FOR TOWER BRIDGE BY MESSRS. KINIPPLE AND MORRIS, 1884 


The cost of altering the structure to a closed bridge 


and of adding four lines of railway, is estimated at £45,000 
If the 


exclusive of the railway approach viaducts. 


tunnel. 





north side of the river would have an inclination of 1 in 
254, and on the south side 1 in 40 up to the"place where | four months. 


The approaches to the carriage subway on the | finish the work in these last two dams, the time occupied 


to complete the whole scheme would be three years and 
There were to be six hydraulic lifts, five 
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Fig. 7—DESIGN FOR TOWER BRIDGE BY MESSRS. ORDISH AND MATHESON, 1885 


bridge were only made sufficiently strong to carry the | it was intended that hydraulic lifts should be situated, 


road traffic, without any provision being made for the | and the remainder 1 in 27. 


railways, the cost would be reduced to about £600,000. 


A 
= 





| smaller subway would be on a gradient of 1 in 25 on both 


The approaches to the 


of which would average 50ft. long, while one would be 
60ft., and all would be 114ft. wide. It was proposed 
to provide two additional lifts on the north side to lower 
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Fig. 10O—DESIGN FOR TOWER BRIDGE 


In 1884 the Metropolitan Board of Works, having 
failed to obtain the approval of Parliament to their high- 
level bridge scheme of 1879, brought before the House a 
Bill for power to construct subways under the river, a 
little to the eastward of the site which they had proposed 


for the bridge. There were to be two subways side by | south shore, and it would take twelve months to com. ! 


Pier 
Pier 














Swing bridge 








sides of the river, and the length of these, including the 
subway, would be 2200ft. At the deepest part the road- 
ways would be 60ft. below high water. The subways 
would be constructed by means of coffer-dams extending 
into the river 150ft. from the north and 218ft. from the 











BY MESSRS. BELL AND MILLER, 1884 


the heavy traffic, as the gradient on that side was rather 
steeper than on the other. The amount of heavy tratlic 
that could be accommodated was estimated at 450 
vehicles at each end per hour, or about one-half of that 
of the same description passing over London Bridge. 

It was considered the cost of the project would amount 
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Fig. 45—GENERAL VIEW OF MASONRY OF LOWER 


to £1,900,009, this sum being made up as follows :—- 
£ 
Cost of northern approaches 219,000 
Cost of southern approaches 206,000 
Cost of subways 380,000 
Cost of hydraulic apparatus 100,000 
Contingencies 45,000 
Cost of lands 950,000 
Total cost 1,900,000 


The sum of £500,000 was to be paid out of the 
£950,000 to the London and St. Katherine Dock 
Company, in respect for lands and warehouses taken for 
the purpose of widening Nightingale-lane. 

The cost of working the lifts was stated to be £8000 
per annum, which sum, if capitalised, would add a con- 
siderable amount to the first cost of the scheme. 

A large amount of evidence was given regarding the 
proposed hydraulic lifts, and the probable effect such 
would have on the horses using them. Mr. Falconer, 
who for some time had charge of the Thames Steam 
Ferry, said the lifts connected with that undertaking 
were raised and lowered various heights according to the 
state of the tide, the maximum range being a little over 
23ft. They were 80ft. long and 45ft. wide, the weight of 
each was eighty tons, and the maximum load fifty tons. 
On one occasion there were as many as eight two-horse 
drays, and one or two smaller vehicles on the lift, and the 
time occupied in placing them thereon was two minutes. 
In June, 1881, over 7000 horses and 5000 vehicles used 
the ferry, the working expenses of which averaged about 
£100 per week. 

A carman also gave evidence that he, with a team of 
three horses, had frequently used the lifts, and had never 
experienced any inconvenience, the animals tock no 
notice of being raised and lowered, and were as quiet as 
when in their stables. 

This subway scheme was, however, finally rejected, 
because, in the opinion of the Committee, ‘ sufficient 
accommodation was not provided for the traffic, the relief 
of which the subway was intended to effect.” 

A design for the present London Bridge was propose 
by General Bentham, Inspector-General of the Nava] 
Works of the Admiralty, and was published in 1801 in 
the report of a select committee upon the improveMent 
of the port of London. 

This bridge, Tig. 8, was “ designed to exemplify & 
mode of admitting ships to pass through it at all times 
Without occasioning any interruption to the land com- 
munication over it.” The bridge was considerably 
widened where the opening portion occurred, the roadway 
over which was formed by two movable platforms, 
placed some distance apart, one of which it was intended 
should always be in position for the road traffic, even 
While a vessel was passing through the bridge. It has 
Several times been proposed to adopt this principle for a 
bridge over the Thames below London Bridge. In 1876 
fr. Barnett patented this form of structure, and sug- 
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gested that such a bridge should be built across the river 
just below the Tower. The leading features of this 
bridge were identical with those of General Bentham’s 
design, and will be found in the “ Journal of the Society of 
Arts.” In the following year Mr. F.I. Palmer proposed a 
somewhat similar bridge for the same site, and in order 
to lessen the great difficulty that would be experienced 
in navigating ships through the opening of the bridge 
during strong tides, he suggested that two openings 
should be provided, each of which were to be placed in 
the slack tide-way, near either shore, leaving the centre 
of the river clear for the above-bridge traffic—Fig. 9. 





Sketch Showing Relative Heights of Tower Bridge and St. Paul’s 


In 1884 Messrs. Bell and Miller introduced a Bill into 
Parliament for a bridge over the Thames also at the 
same site. This duplex bridge, as it was called—Fig. 10 
—was in principle the same as that suggested in 1801. 

Commencing from the shore, the bridge was to have an 
ordinary span of about 210ft. on either side of the river, 
but at the end of this span the roadway becomes dupli- 
cated, and the two portions diverge from each other over 
a span of 100ft. measured on the square. In the middle 
of the stream there were to be two opening spans of 50ft. 


clear, but ultimately it was proposed to increase these | 


spans to 60ft., and the diverging roadways were to be 


_connected to those on the opposite shore by swing 





PARTS OF THE GREAT RIVER PIERS 


bridges. By this arrangement it was contended there 
would be no interruption to vehicular or pedestrian 
traffic. A ship coming up or down stream would pass 
the first swing bridge, which would then be closed behind 
it, before the one in front of it was opened; the operation 
being very similar to going through a lock. The headway 
under the swing bridges was to have been 29ft., but this 
was to be gradually reduced until at the abutments it 
would be 20}ft. 
The gradients of the approaches varied from 1 in 33 to 
1 in 1380; they were to have a 34ft. roadway, and two 
footpaths, each 8ft. wide, but on the bridge the roadway 
and footpaths were reduced to 28ft. and 7ft. respectively. 
The estimated cost of the works was £280,000, and a 
further sum of £68,175 was required for the purchase of 
the land. The estimates were not, however, regarded by 
the Committee as reliable, and they were subsequently 
increased to £293,000 and £107,000 respectively. This 
Bill shared the same fate as that for the Metropolitan 
Board of Works subway scheme, but the Select Com- 
mittee who rejected these proposals made a special report 
upon the subject, in which they stated they were unani- 
mously of opinion that upon various grounds they could 
not recommend that the Duplex Bridge Bill should be 
passed, neither did they feel warranted in recommending 
the expenditure of two millions of public money for the 
construction of the subways, which could at best be 
regarded as a compromise, and which would entail a 
similar outlay at no distant date for further accommoda- 
tion lower down the river. They also stated they were of 
opinion that two crossings are immediately required, and 
should be sanctioned by Parliament. The one a low- 
level bridge at the site of the rejected duplex bridge, with 
two openings each about 100ft., to be spanned by a pivot 
bridge, the other a subway lower down the river, at or 
near Shadwell. Regarding the bridge, they thought the 
approach on the north side could be made of sufficient 
width by a very slight concession on the part of the War- 
office, and thus the heavy expenditure of purchasing any 
portion of the costly warehouses of the St. Katherine 
Dock Company could be avoided, without unduly trench- 
ing on the precincts of the Tower, while upon the south 
side there appeared to be no property of very great value 
in the line of the proposed bridge. 
The question of a swing bridge on the pivot principle 
of two openings, each about 100ft., they thought had 
been satisfactorily solved at Newcastle, where such a 
bridge has been constructed over the river Tyne, and has 
been proved capable of accommodating in a satisfactory 
manner both the shipping and the road traffic. They 
therefore unhesitatingly recommended this method of 
crossing the river at this site, as being most effective for 
relieving the congested condition of London Bridge, and 
| affording the most direct communication between the 
railway depéts and warehouses on the north and the 
| manufacturing and commercial districts on the south, 

and it was their opinion that this arterial communication 
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should be constructed by one of the two great public the ditch impassable and block the gate or entrance, is for small spans to be found at Hull, Rotte 


: ; : . t . m5 rdan 

bodies of London, either the Corporation or the Metro- the most ancient of all movable bridges. other maritime towns. The advantage detived on 

politan Board of Works, and not a private company. When this class of structure came to be used for adopting this principle is that the long piers, required 
The result of this report was that in the following year crossing navigable rivers and canals, these bridges protect the swinging portion of an ordinar ” 


¥ bridge when 


the Corporation introduced a Bill for a low-level bridge, were often made with two flaps, butting against it is opened, are not needed when the moving portions f 
0 


the main features of which were similar to those indi- each other when down, and capable of being raised by such a bridge swing vertically. 
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Fig. 8—DESIGN FOR BASCULE OPENING BRIDGE OVER THE THAMES BY GENERAL BENTHAM, 1801 


cated by the Committee, and after an inquiry lasting | chains from posts, or by the Dutch method of overhead This method of bridging the Thames at the Tower was 
nineteen days, during which time a large amount of evi- | beams. suggested to a special Bridge or Subway Committee by 
dence was taken, not only as to the river traffic, but as | The most important bascule bridge in this country is | the City Architect, Mr. Horace Jones, as long ago gs 
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Fig. 1—DESIGN FOR TOWER BRIDGE BY MR. HORACE JONES, 1878 


to the absolute necessity for further accommodation | the one which carries the North-Eastern Railway over | October, 1878, when he was requested to report on the 
across the river, the Bill was passed. the river Ouse at Selby. This bridge, which has a clear | various projects of Sir Joseph Bazalgette, and also to give 
The opening portion of this bridge is the feature that | span of 45ft., was built in 1839, and has worked | his own views regarding the kind of bridge that he con- 




















Fig. 12-GENERAL VIEW OF COMPLETED TOWER BRIDGE, DESIGNED BY MR. JOHN WOLFE BARRY 


governs the whole design. In nearly all opening bridges | satisfactorily ever since. Only one man is required to; sidered most suitable. Mr. Jones stated in his report 
in this country the movable portions swing horizontally, | open each leaf, an operation which occupies about | that a high-level bridge, in his opinion, would not give 


but in this instance a departure has been made from the | 1} minutes, and has on the average to be performed | general satisfaction, and recommended that a bridge 
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Fig. 13-BASCULE BRIDGE AT COPENHAGEN, 1869 


general rule, and the bascule principle has been adopted ; | eight times in twenty four hours. The largest and most | opening on the baseule principle should be a. 
“ ° * . ’ 4 rd 4 _ thi . > 1 BP ‘co, 
in othe: words, the moving parts of the bridge are made | recent bascule bridge is that erected at Copenhagen in 1867, | leading features of which should be as follows—see 11g 


to swing in a vertical instead of a horizontal plane. A | referred to hereafter in connection with some interest- | —the bridge when closed should allow the same ——g | 
bridge formed by one flap of framed timber, used to cross | ing evidence given in support of the Tower bridge Bill | above high water as London Bridge, namely, 29ft., ar 


the moat or ditch of a fortress or castle, and capable of when before Parliament. ; ; | should consist of two side spans of 190ft. each and : — 
being drawn up by chains from the inside, so as to render} There are many other examples of this class of bridge | opening span of 300ft. clear. The roadway of the 81 
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moving portion of the bridge being opened to allow 
vessels to pass up or down the stream. Two hydraulic 
lifts are placed on each pier to convey people from the 
lower to the higher level and vice versd; stairs are also 
provided for any who prefer walking to using the lifts. 
Ata height of 23ft. above the top of the columns there 
is another landing, carrying the steel principals and 
rafters which support the roof. 

Four similar octagonal columns rest upon both the 
north and south abutments; they are, however, smaller, 
being only some 44ft. high, and 4\{t. diameter. These 
are built up of flat steel plates, in the same manner as 
the pier columns, and are braced together by horizontal 
and inclined plate girders on the east and west sides of 
the bridge, but on the north and south faces these 
columns are connected by plate girders, the under side 
of which is in the form of an arch. About five miles of 
steel plates were required to form the columns on the 
piers and abutments. 

The side spans, each of which is 270ft. clear, are sup- 
ported by chains, and are really suspension bridges. 
The chains consist of two links only, joined together at 
their lowest point by a pin 2}ft. in diameter, their upper 
ends being carried by the columns on the piers and 
abutments. The horizontal component of the weight 
is conveyed over the abutment columns by steel links 
which are connected to inclined ties, the lower ends of 
which are securely anchored to massive concrete founda- 
tions. 

The horizontal pull from the chains resting on the 
south pier columns is nearly balanced by that exerted 
from those which rest on the north pier, their ends being 
connected across the river by flat ties 301ft. long, each 
composed of eight plates 2ft. wide and lin. thick, carried 
by the outside girders of the high-level footways. 

These chains would, of course, only balance each 
other when the weight on both sides of the river 
was the same. To provide, however, for the effect 
of unequal loading, and extremes of temperature, 
the lower pins which connect the chains of the south 
Span together are fixed to the masonry abutment by 
what have been called the “stiffening” girders. 

The floor of these side spans is formed of cross girders, 
each about 61ft. long and 2}ft. deep. These are placed 
Isft. apart, and are suspended to the chains by rods from 
5tin. to 6in. diameter. Between these cross girders 
longitudinal floor girders are placed 7ift. apart, and 
these carry a floor composed of corrugated steel-plates. 
A massive cast iron parapet is fixed along each side of 
these spans. 

The general arrangement of the opening portion of 
the bridge is represented in Fig. 19, which shows a vertical 
Section through the centre line of either pier. Two 
girders are fixed on the north and south sides of each pier, 
R and H, each 52ft. long, and these support the ends of 
the eight “ fixed” girders F, which are placed parallel to 
the centre line of the bridge. These girders carry the large 
pedestals forming the bearings for the main pivot shaft A, 
which is 48ft. long and 1ft. 9in. diameter. 


The opening portion, or leaf, as it is generally called, 
consists of four girders B, 13}ft. apart, all of which are 
rigidly braced together. At the shore end of each leaf a 
ballast chamber is filled with some 300 tons of lead and 
about 130 tons of cast iron, for the purpose of balancing 
the portion of the leaf projecting over the pier. The 
small space that was available for the counterbalance, 
and the short leverage which could be given it, made it 
desirable, and even economical, to use this considerable 
quantity of lead besides cast iron. The position of the 
counterweight is such that the pivot shaft passes through 
the centre of gravity of the whole leaf, which is therefore 
perfectly balanced in all positions. 

The total weight of each leaf is very nearly 1200 tons, 
and although this is a considerable mass to set in motion, 
yet, being balanced on and fixed to a shaft resting on 
live rollers, the theoretical power required to open the 
bridge is not great. 

A quadrant—C—is attached to each of the lower portions 
of the outside girders forming the leaf, and to its circumfer- 
ence cast steel teeth are fixed. The leaf is caused to rotate 
about the main pivot shaft A by means of the pinions D, 
which are geared into the teeth on the quadrants. 

The hydraulic pressure which is used for opening the 





As already stated, the steel columns on the piers and 
abutments which support the bridge have been entirely 
hidden from view by the masonry which surrounds them. 
This masonry, the architectural character of which is in 
keeping with the adjacent Tower of London, has a most 
imposing effect, and causes the bridge to appear as a 
huge gate through which it is necessary to pass to gain 
admittance into the city. It will be very generally 
admitted that the masonry superstructure per se leaves 
little to be desired. The design of every detail bears 
evidence of the great care and ability that has been 
bestowed upon it, and the work itself has been executed 
in a manner which reflects great credit on all concerned. 
Yet the principle of employing such elaborate masonry to 
hide from view the steel work, by which the whole bridge 
is supported, and at the same time to appeal to the 
uninitiated to credit it with doing this useful work itself, 
will no doubt be much criticised. The method of con- 
struction that has been adopted will, we think, neverthe- 
less, give the most general satisfaction. 

It has been argued that the manner in which the steel 
work has been concealed by the masonry superstructure 
is similar to the way in which the skeleton of the human 
body is enveloped and hidden by the flesh, but on exami- 
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ARROL’S HYDRAULIC RIVETER 


bridge, and for other purposes, is generated near the accu- 
mulator house, built on the east side of the southern 
approach, as shown hereafter. The machinery consists of 
two steam pumping engines, each of 360-horse power, eight 
large hydraulic engines, and six accumulators, the pressure 
being conveyed to the piers through cast iron pipes laid 
along the southern shore span to the hydraulic engines on 
the south pier, and continued up the inside of one of the 
steel columns on this pier, along the top of the east high- 
level footway, and down one of the columns on the north 
pier to the hydraulic engines for opening the northern 
leaf. The boilers and pumps for supplying the pressure 


| occupy four of the arches forming the south approach. 


nation it will be found these are not really parallel cases. 
From the engineer’s point of view, there are objections 
to this system of construction which are of far greater 
consequence than any based on iesthetical considerations. 
The effect of expansion and contraction of the steel work 
and the difficulty of preventing corrosion of the metal 
framework, where the close proximity of the masonry 
prevents it being painted or otherwise protected from 
moisture, are matters of primary importance. 

With regard to the effect on the masonry, caused by 
any alteration of temperature, or compression of the steel- 
work, there is probably in this instance little cause for 
anxiety. The largest buildings are now very often sup- 
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ported on a framework of metal columns and girders, to the amounts here stated to obtain the total cost of the also working at the shore side of the other. Had both 


without any special provision being made for the effects 
of changes of temperature, and the many high buildings 
carried by girders over the underground railway in 
London show that its influence may in such cases be 
entirely ignored. In such buildings as the Crystal Palace, 
and the large roof at the St. Pancras Station, no special 
arrangements appear needed to provide for expansion and 
contraction of the ironwork. 

In order to prevent any adhesion between the masonry 
and the steelwork at the Tower Bridge, the columns were 
covered with canvas as the masonry was built around 
them, and spaces were left in such places where any sub- 
sequent compression of the steelwork would bring undue 
weight upon the adjacent stonework. All parts of the 
metal to which access for painting purposes cannot be 
afterwards obtained have been thoroughly coated with 
Portland cement. Manholes have been provided in all 
the steel columns, the interior of which can therefore be 
painted whenever necessary. As previously mentioned, 
Mr. John Wolfe Barry is the engineer-in-chief for the 
whole work. 

The designs for the bridge were made under the 
personal supervision of Mr. H. M. Brunel, M. Inst. C.E.., 
who gave special attention to the details of the steelwork, 
both before and during construction. The bearings for 
the chains over the columns, the large pins, and the 
stiffening girders for the Surrey spar, show perhaps more 
than any other portion of the structure the large amount 
of time and originality that has been bestowed upon every 
part of the bridge, many portions of which demanded 
special and novel treatment. Mr. G. E. W. Crutewell 
has acted as resident engineer throughout the construc- 
tion of the bridge. 

The following dimensions and approximate quantities 
of materials will give a general idea of the magnitude of 
the undertaking:—The total length of the bridge, in- 
cluding both approaches, is just half a mile. The total 
height of the towers on the piers, measured from the 
level of the foundations, is 293ft., so that if these piers 
were imagined to be resting on the ground by the side of 
St. Paul’s Cathedral, they would appear as indicated 
in the sketch page 547. 

For the construction of this bridge some 235,000 cubic 
feet of granite and other stone, 20,000 tons of cement, 
70,000 cubic yards of concrete, 31,000,000 bricks, and 
14,000 tons of iron and steel have been used. 

The somewhat unusual course of dividing the work 
between different contractors led to no less than eight 
contracts being made in connection with the bridge. 
The cost of the various portions of the structure, and 
the name of the contractor to whom each was entrusted, 
are given in the following table. These amounts are the 
tenders as publicly made known at the time of accept- 


bridge :— 


show 





Table ing the Contractors for, and Cost of, various portions of 
the Tower Bridge. 
S Date of : Ze 
s+ commence- Description of work. Name of contractor. 3% 
Zz ment. = z 
5 < 
*£ 
1 Mar., 1886 The piers and abutments Mr. John Jackson = 131,544 
2 Feb., 1887 The northern approach, Do. 2,882 
including north anchor- 
age girder. 
Dec., 1887 Cast iron parapet for Do. 
northern approach. 
! July, 1s88 | Southern approach, in- Mr. Wm. Webster 38,383 
cluding south anchor- 
age girder. 
Dec., 1857 Hydraulic machinery SirW.G. Armstrong, 55,252 
Mitchell, & Co., Ld 
4 May, Iss) Iron and steel super- Sir Wim. Arrol & Co, 113 
structure. Lad. 
7 May, 1880 Masonry superstructure Messrs. Perry & Co. 149,122 
S| May, 1892 Paving and lighting Do. 30.333 





£ 


Contract No. 1 was for the two river piers and the two abutments, up 
to the level of 4ft. above Trinity high-water mark. Contract No. 7 was 
for all the masonry on the piers and the two abutments, above the level 
of 4ft. above Trinity high-water mark. 


THE FOUNDATIONS. 

In the early part of this year, Mr. G. KE. W. Cruttwell, 
M.I.C.E., Resident Engineer at the Tower Bridge, read a 
paper on the “ Pier Foundations” before the Institution 
of Civil Engineers, and the following description of this 
portion of tke work has been obtained almost entirely 
from that source, the writer of the present description 
not being at that time engaged upon the bridge. 

In laying the foundations for the two river piers it was 
necessary to use caissons of some kind, as timber coffer- 
dams were prohibited for the purpose by the Act of 
Parliament. The caissons used are 90ft. by 194}ft., but 
the foundations are 100ft. by 204}ft., as the London clay 
upon which the piers rest rendered it possible to effect a 
considerable saving in the cost, by contracting the limits 


| of the caissons within the outside line of the foundations, 


ance by the Corporation; they do not, therefore, neces. | 


sarily represent the actual cost of the work as finally 
executed, but they are sufficiently near for general pur- 
poses. Additional expenditure to that given for the 
actual works has been, of course, incurred in connection 
with the undertaking, and such would have to be added 


and undereutting beneath them about 5ft. horizontally to 
obtain the required area. 

A clause in the Tower bridge Act rendered it com- 
peeery to always maintain a clear waterway of 160ft. 
»etween the piers while the bridge was being constructed. 
Consequently the two piers could not be built at the same 


| time, as the staging necessary would have occupied far 


too much of the river space, but by adopting a system 
of small caissons round the circumference of the piers 
instead of one large caisson extending right across a pier, 
it was possible while building one of the piers to be 


piers proceeded simultaneously a saving of thirteen to 
fourteen months might have been effected. As it was, 
however, the excavation of one side of one pier had to be 
deferred until the staging could be cleared away from the 
neighbouring side of the other pier. On the north and 
south faces of each pier there is a row of four caissons, 
rach 28ft. square, joined at each end by a pair of triangu- 
lar-shaped caissons, formed approximately to the shape of 
the cutwaters—Fig. 28. There a space of 2ift. 
between all the caissons, this being considered the least 
dimension in which workmen could be effectively 
employed. The caissons enclose a rectangular space ‘it. 
by 124}ft., which was not excavated until the permanent 
work forming the outside portion of the pier had been 
built, both in the caissons and between them, up to a 
height of 4ft. above Trinity high-water mark. 

The extreme limits of the necessary staging round the 
piers were restricted to a breadth of 130ft. and a length 
of 335ft., so as to avoid obstructing the waterway of the 
Thames more than was absolutely necessary, but this 
area of staging, although extensive, was found insufficient 
for carrying out the work expeditiously. There were two 
rows of piles surrounding each pier, about 13}ft. apart, 
the inner row being driven some 6ft. from the caissons, so 
that it might be clear of the toe of the undercut portion 
of the foundations. The piles were spaced about lift. 
apart, and driven from 15ft. to 20ft. beneath the bed of 
the river, and were connected together both longitudinally 
and transversely by walings and other timber bracing. 
Within the portion of the pier enclosed by the caissons 
the staging was formed of three rows of piles spaced the 
some distance apart as those above referred to. 

In September, 1886, the erection of the first caisson 
was commenced. Timbers were placed between the 
central and outer stages, a little above low water, to form 
a low-level platform for the caisson to be built upon, 
vertically over the position it was ultimately to occupy. 
All the caissons were in two portions, the permanent part 
being 19ft. in height, and the temporary part resting 
upon it being 38ft. high. Each portion consisted of a 
single skin of wrought iron plate, in. thick at the bottom 
of the permanent caisson, diminishing to }in. plates at 
the top of the temporary caisson. A rolled steel cutting 
edge was attached to the bottom of the lower caissons, 
being riveted on the outer side of the skin, so that it pro- 
jected tin. beyond the side plates, thus somewhat reduc- 
ing the surface friction of sinking. Every 3ft. this 
cutting edge was stiffened by rolled iron joists placed 
vertically, and supported by two horizontal frames of 15in. 
pine timbers, having diagonal struts at each of the four 
corners—see Fig. 28, page 555. ‘These joints also served 
as covers to the skin plates, which were placed with their 
long edges vertical. ; 

Above the joists the remainder of the permanent caisso!! 
was formed of hin. and jin. plates, 7ft. long and 3hft. 
wide, placed with their long edges horizontally. ‘The 
vertical joints were covered by T irons on the outside, 
and with flat strips on the inside, but the horizontal 
joints were covered only on the inside by angle irons of 


is 








a 


| 
“J 


Dec. 15, 1898. THE ENGINEER. 





THE TOWER BRIDGE—DETATLS OF STEELWORK 
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DETAILS OF CONNECTIONS OF MAIN COLUMNS 
amici width to take a double line of rivets, and which | of the permanent one, but somewhat lighter, the skin | rubber jin. diameter, as shown in Fig. 30. As a 
80 ae to support the timber frames used for staging | plates diminishing from jin. at the bottom to }in. at the additional precaution a second strip of india-rubber, fin, 
ne skin above each of the horizontal joints. These | top. The timber frames were also reduced from 14in. | in diameter, was laid outside the skin plates between two 


saanes were composed of 1din. pitch pine timbers, with | square to half-timbers 12in. by 6in. angle irons, but the joints proved so water-tight, that after 
agonal struts at each of the corners. The water-tight joint between the temporary and _ the first five caissons had been sunk, this extra strip was 


The temporary caisson was similar to the upper portion | permanent caissons was made by a small strip of india- omitted in the remaining cases. 
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As the Tower Bridge Act provided that the piers should 
not exceed 7Oft. in width within a depth of 84ft. below 
Trinity high-water mark, the highest level for the joint 
between the temporary and permanent caisson was 
necessarily fixed. 

For facility of erection and removal, the temporary 
caisson was divided horizontally into four sections. As 
previously mentioned, all the caissons were sunk so that 
there was a space of 24ft. between each adjoining pair. 
For the purpose of connecting them together after 
sinking, two angle irons were riveted on at each corner 
see Fig. 209—so as to form grooves extending from the 
top of the temporary to the bottom of the permanent 
caisson. After the caissons had been sunk, piles were 
driven between them within these grooves, thus closing 
these narrow spaces. The first pile was fitted with a 
sheeting shoe, so that in driving it was kept hard against 


the pile groove, the closing pile being diamond-pointed. 
Vertical joints were made in the skin plates of the tem- 


porary caissons, close to these pile grooves, so that the 
sides of the caissons could be easily removed after the 
piles were driven. 

The permanent caissons were made by Messrs. Head, 
Wrightson, and Co., and were delivered at the site in 
four pieces. These were lowered upon the platform, 
situated a little above low water, where the complete 
caisson was built er riveted. When the ironwork was 
together the timb res were fixed in place, and all 
was then ready ‘> | .:-r ‘he caisson to the bed of the 
river. To accomplisn t. - two pairs of trussed timber 
beams were placed above ‘):e caisson, their ends resting 
upon the staging as show: in Fig. 31. Four lowering rods 
with screwed ends were cviected to the corner rolled 
iron joists, and the caisson was first raised sufficiently to 
allow of the stage, upon which it had been built, being 
cleared away, and then lowered gradually to the bottom 
of the river. The first sections of the temporary caisson 
were then put into position and divers sent down to level 
the surface of the ground, so as to secure a more uniform 
bearing round the cutting edge. The sinking was then 
commenced and additional lengths were added to the 
lowering rods as the caisson descended. The rods were 
retained in position until the undercutting beneath the 
cutting edge was completed, and the concrete filling was 
in place. 

The upper sections were built on the temporary 
caisson as soon as the sinking had advanced far enough 
to allow sufficient head-room for their erection beneath 
the trussed beams. The temporary caissons were divided 
Into four sections horizontally for facility of erection and 
removal, and were constructed by Messrs. Bow and 
McLachlan. The material excavated was London clay, 
covered in places by about a foot of ballast, and so tough 
that after the caissons had been sunk 4ft. or 5ft. into it, 
the water could be pumped out without fear of the river 
forcing its way beneath the cutting edge. The excavation 
was done by Priestman grabs for a depth of 5ft. to 6ft. 
beneath the bottom frames. These grabs only worked 
in the middle portion of the caissons, and divers were 
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VIEW FROM THE SOUTH-WEST, MARCH, 1893 





employed to excavate the material round the sides and | to work under the lower frames, but when the material 
beneath the diagonal struts, and to shovel it towards the | had been excavated from beneath the caissons were 


centre, within reach of the grabs. 
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Fig. 50—Cross Section showing Bearings of Main Shaft—See page 566 

The caissons were supported by the lowering rods, 
when the excavation was commenced, to prevent them 
sinking to such a depth that the divers would be unable 





| allowed to descend gradually. 


As the cutting edge pene 
trated the surface it became necessary 
to permit the free rise and fall of the 
tide within the caissons in order to 
prevent any inequality of water pres- 
sure forcing a passage beneath it. 

After a depth of 2ft. to 3ft. below 
the river bed had been attained, there 
was sufficient head-room under the 
trussed beams to allow the second 
section of the temporary caisson being 
put into place, and when this was 
done the timber frames immediately 
above low-water were loaded at the 
corners with kentledge. 

In the case of the north pier, the 
weight thus added was, on the aver- 
age, 75 tons for each caisson, and 
its effect was to force the caissons 
from 4ft. to 6ft. into the clay. At this 
depth it was considered safe to pump 
them dry, and trust to the clay to 
resist the water pressure. The pumps 
were set to work a short time before 
half ebb, and in about two hours, by 
the time the tide had fallen to within 
2ft. or 3ft. of low-water, or within 
about 25ft. of the cutting edge, all 
the water was pumped out. Navvies 
then went down and continued to 
work for two or three hours, filling 
the skips, until the rise of the tide 
rendered it expedient to stop, and 
allow the caisson to fill again by 
opening the sluices. As the sinking 
advanced, the pumping was com- 
menced earlier, and the sluices were 
kept shut longer, so that when a 
depth of about 13ft. below the bed of 
the river was attained the time for 
excavation was about six hours every 
tide. In this way the caissons were 
sunk about 19ft. below the river bed, 
and at this depth it was considered 
that the undercutting would be a com- 
paratively safe operation. The weight 
of a square caisson, including the tim- 
bering, was 166 tons, and that of an 
angle caisson 207 tons. The maximum 
weight of kentledge added was 274 
tons, in the case of a square caisson at 
the north pier, and the minimum was 
86 tons for one of the angle caissons of 
the south pier. For the square caissons 


the average weight of kentledge was 208 tons, and 131 tons 
for the north and south piers respectively, and 102 tons 
and 92 tons for the angle caissons. 


The rate of progress 
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of the sinking, when it was done by the Priestman grabs 
and divers, and before the caissons were pumped dry, 
was, on the average, Sin. a day. In a square caisson, to 
accomplish this, there were four divers, and in an angle 
caisson, six divers at work for nine hours each day. 
When, however, it became possible to pump the caissons 
dry for an average of four hours at each tide the daily 
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reached a depth of 16ft. beneath the river bed when a narrow space between the two angle caissons being drive 

‘“blow”’ occurred, and the water rushed in through a ina slanting direction ; so that, as the caisson went ia 
rent in the clay, which extended to a depth of about 9in. its cutting edge came n contact with the pile, and thus 
below the cutting edge. The solid clay intervening loosened the clay in the immediate neighbourhood. The 
between the rent and the ordinary level of the cutting blow occurred whilst the water was being pumped out for 
edge, when sunk to its usual depth, amounted only to 3ft., the first time, the cutting edge of the caisson at the time 
so that this caisson was sunk somewhat deeper than the being 18}ft. below the river bed. This left a depth of Sit. 
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Fig. 51—BASES OF THE MIDDLESEX ABUTMENT COLUMNS—See page 566 


descent increased to 16in., and after the final exclusion of 
the tide, a double shift of navvies was employed, resulting 
in the rate of sinking being increased to 3ft. 9in. a day. 
There were, on the average, twenty-four men and twenty 
men employed in the square and angle caissons respec- 
tively. 

In arriving at the above average results of the sinking 
the rates of two of the caissons have been omitted, 


others to gain a sufficient thickness of clay to withstand 
the water-pressure before again pumping out. The tem- 
porary caisson was therefore made 2ft. higher by a couple 
of timbers bolted all round the top, and the sinking was 
, continued by divers to a depth of 14ft. below the ordinary 
level. Towards low-water the water was pumped out 
from the caisson, and, before the tide rose, the bottom in 
the neighbourhood of the blow was cleaned off, and the 
































to be sunk by the divers, before the caisson attained its 
full depth. ‘The adjoining angle caisson had been pre- 
viously sunk, and the blow being in the space between the 
two, all danger of another mishap was averted by driving 
the piles and removing the water from the narrow space 
between them, before again pumping. 

The sides of the caissons forming the circumference of 
the pier were undercut 5ft. beyond the cutting edge, and 
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ATTACHMENTS OF 


because in those cases considerable delays occurred. 
The first was due to the removal of some moorings from 
near the site of one of the ‘square caissons at the north 
pier, which had left a hole extending, it was thought, to 
a depth of dft. beneath the surface. The caisson was, 


therefore, sunk to a depth of 11ft. before pumping out, 
and, after two days of tide-work, the water was excluded. 
Two more days had passed, and the cutting edge had | 


concrete was filled in to a height of 2ft. above the cutting 
edge. he sluices were then opened, and three days 
were allowed for the concrete to set before the water in 
the caisson was again pumped out. The water was now 
finally excluded, and the remaining operations were con- 
ducted as in the case of the other caissons. 

The second blow took place in one of the angle cais- 
sons at the south pier, and was due to a stage pile in the 
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INSIDE CANTILEVERS ON MAIN PIERS—See page 565 


7ft. below it—see Fig. 283—and, in addition, each caisson 
was undercut for a width of 2}ft. below the spaces 
intervening between it and the adjoining caissons. When 
all the piles were driven between the caissons, so that 
| they formed a continuous band round the pier, con- 
munication between the river and the water, in the 
central portion of the pier, was maintained by means of 
a 12in. pipe, consequently there was very little dif- 
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e in the pressures on either side of the caissons. | removal of the sides, and bonding between adjacent | drained away from this central portion, it was found that 
As soon as a section of the undercutting was com- caissons. ; ___, the north pier had silted up 14ft. above the original level 
pleted, concrete composed of six of Thames ballast to one The piers, from the river bed upwards, are faced with | of the river bed during the interval of thirteen months, 
of Portland cement was lowered into the caissons by rough picked Cornish granite, in courses between 2ft. and | and the south pier nearly 13ft. in a somewhat shorter time. 
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skips, and the spaces filled in. No regular layers were | 24ft. in thickness. The interior work is built with wire- The excavation of this portion of the piers was carried 


adhered to, but as a rule the concrete was shot from the | cut gault bricks, except where special strength is required, | down over the whole surface to a depth of some 5ft. below 
skips, and slightly spread with the shovel so as to form | as in the part which supports the opening span, and the | the tops of the permanent caissons, but below this level 


































































irregular layers about 18in. in thickness. inside face work, which are of Staffordshire brindle bricks. | it was taken out in four sections, no two adjoining ones 
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Figs. 52 and 53—-ENDS OF MAIN HIGH-LEVEL TIE AND LINKS OVER ABUTMENTS—See page 566 
_ To effect a satisfactory junction between the concrete | All the work is set in Portland cement mortar, 2} to 1| being excavated at the same time, so that the walls 
in the caisson and that in the central portion of the pier, | for the gault brickwork, and 1} to 1 for the brindle brick- | should never be unsupported for a greater length than 
dovetails were formed along the sides, as shown in | work and granite. 30ft. As the walls proved quite water-tight, except for a 
Fig. 89. These dovetails extended from about 6in. Before finally excluding the tide from the central! slight weeping through the concrete, no pumping was 
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above the cutting edge up to the level of the top of the ; portion of the pier, five timber struts were placed between | necessary during the time this excavation was in progress. 
concrete, which was about 2ft. below the top of the | the walls, at the level of high-water—see Fig. 388. These| Considerable delay occurred through all vessels and 
permanent caisson. The work remained at this level | were required to prevent the external water pressure from barges arriving at the works being compelled by the 
until a more extensive area for building the masonry than | unduly compressing the clay beneath the inner edge Thames Conservators to moor on the shore side of the 
that afforded by a single caisson could be oh‘ained by the | of the concrete foundations. When the water was piers, in order that the navigation of the central water- 
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THE TOWER BRIDGE—-LONG SEGMENT OF MAIN CHAINS, AND MOVING GIRDERS 
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way should not be impeded. This necessitated much 
additional labour in handling materials and plant required 
for carvying out the work. 

As already mentioned, the staging that could be con- 
structed round the piers was far too restricted for the 
rapid execution of the work. The plant alone occupied a 
large part of the stages, and deducting the space for the 
crane roads, little room remained for the storage of 


material, which had consequently to be ordered in com. | 


paratively small quantities at a time, and frequent delays 


resulted from the failure of their delivery at the required | 


moment. The plant used for each pier consisted of three 
Priestman 5-ton travelling cranes and grabs, three Booth 
4-ton travelling cranes, and one 4-ton Scotchcrane. The 
pumps used were a 10in. Gwynne centrifugal, a 12in. 
Owen direct-acting force pump, and two 2in. Pulsometer 
pumps. The remainder of the plant consisted of boilers, 
engine for. compressing air, diving gear, and such like 
necessary apparatus. The works at night were lit up by 
five Lucigen lamps, each of 2500-candle power, on each 
pier. 

‘ The total cost of the two piers, to a height of 4ft. above 
Trinity high-water mark, including all temporary works, 





= * 
P cit ie - 
mp-26.1 fo... 
Long Og =. _ Short Segment 
Segment +\_ 5 a ee 
me Bee ° ql a 
9 f+ ‘ 














decorative panels for the high-level footways were made 
by Messrs. Fullerton, Hodgart, and Barclay, of Paisley. 
As soon after signing the contract as possible, work was 
commenced at the contractor’s shops at Glasgow on the 
steel columns for the river piers, as well as upon those 
portions of the opening span that would first be required 
at the site. 

The whole of the work of this contract, both during 
manufacture and erection, was executed under the per- 
sonal supervision of Sir William Arrol, who devoted a 
large amount of his time to the undertaking. Mr. A. 8. 


Biggart, the manager of the contractor's works at | 


Glasgow, was responsible for the construction of the 
steelwork, and Mr. John Hunter conducted the com. 
mercial portion of the contractor's business at the site. 
Mr. D. Harris and Mr. D. Muirhead were the foremen in 
charge of the erection of the steelwork on the north and 
south sides of the river, and they, with Mr. W. Parry, 
deserve much credit for the way in which the work has 
been done. Asa result of the care bestowed upon that 
work, no accident of a serious nature has occurred in 
connection with the building of this portion of the bridge. 
Many hundreds of men have been employed on the erec- 
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for the steelwork, but the portion in the waterway betwe 
the piers was removed as soon as possible, in order that 
the river traffic should not be interfered with to a nth 
extent than was absolutely necessary. _— 
Conveyance of material.—As the steelwork was con 
structed in Glasgow, it was despatched to London by the 
steamers of the Clyde Shipping and Carron Companies, 
The vessels of both these companies discharged thei 
cargoes within half a mile of the bridge into the contrae. 
tor’s barges, and it was then conveyed to either side of 
| the river as required. The quantity sent forward from 
time to time depended, of course, on the amount finished 
| at the works in Glasgow, but was generally from 50 to 100 
tons a week. As much riveting as possible was done 
before the steelwork was despatched to London, but for 
the convenience of handling, the weight of any one 
piece was limited to about five tons. Material urgently 
required was frequently sent to the site by train. ~—  * 


THE ERECTION OF THE STEELWORK, 
Opening span.—After the holding-down bolts on the 
shore side of the two piers were put into position ang 
connected to the anchorages that had already been built 
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amounted to £111,122. The principal items comprised 
in this sum are :— 


140,000 cubic feet of timbering in staging, caissons, &c 
997 tons of wrought iron and steel in 24 permanent caissons, 
915 tons of wrought iron in 18 temporary caissons. 
27,710 cubic yards of excavation, exclusive of 4200 cubic yards 
of silt. 
25,220 cubic yards of Portland cement concrete, 6 to 1. 
20,600 : Gault brickwork in cement. 





1,800 a a: Staffordshire brindle brickwork in cement. 
3,340 a a Cornish granite. 
50,960 total, concrete, brickwork, and granite. 


The first four items may be regarded as subsidiary to the 
execution of the concrete, brickwork, and granite, which 
form the permanent portion of the work. 

Dividing the total cost by the cubic contents of the last- 
named items, the average cost works out to be £2 3s. 7d 
per cubic yard. The contractor for the construction of 
both of these piers up to a level of 4ft. above Trinity high- 
water mark was Mr. John Jackson, of Westminster. 

THE STEEL SUPERSTRUCTURE. 

In July, 1889, the contract for the construction and 
erection of the steelwork for the bridge was let to Sir 
William Arrol and 
Glasgow. This contract included the supply and erection 
at the site of some 11,000 tons of steel, about 1200 tons 
of ornamental cast ironwork, and the 580 tons of lead 
required for counterbalancing the moving leaves of the 
opening span. The steel used throughout the whole of 
the work was made by the Siemens-Martin process, and 
has a tensile strength of from 27 to 32 tons per square 
inch of sectional area, and an ultimate elongation of 
20 per cent. in a length of 8in. The steel was tested by 
Mr. C. J. Jackaman, who also inspected the construction 
of the bridge at the contractor’s works, on behalf of the 
engineer. The steel angles, tees, and plates required for 
the work were supplied by The Steel Company of Scot- 
land, A. and J. Stewart and Clydesdale, and by several 
other leading manufacturers in the neighbourhood of 
Glasgow. The ornamental cast iron parapets, and the 


Co., of Dalmarnock Ironworks, | 


tion of the steelwork for the last four years, a consider- 
able proportion of whom have steadily laboured through- 
out the whole time to bring the work to a successful 
conclusion. 

Staging.—The construction of a substantial stage 
between the shore and the pier on each side of the river 
was the first portion of the work commenced at the site. 
This stage, which was 80ft. wide, was made of sufficient 
strength to carry the whole of the permanent work of the 
side spans, as well as the plant required for building 
purposes. No staging which occupied more than 40ft. of 
the 200ft. waterway was allowed to be placed between 
the two river piers, as, by Act of Parliament, a clear 
width of 160ft. had always to be maintained for the river 
traffic. Two timber dolphins were constructed between 
each of the abutments and the adjacent pier on each side 
of the river. These were formed by driving piles well 


into the ground and securely bracing them together. | 


Upon these, steel lattice girders, generally 5ft. in depth, 
were placed, and the whole area floored over with 12in. 
by 6in. timbers and 3in. planking. The formation of 
this stage occupied some months, as the work was 
rendered difficult by the large amount of shipping 
continually passing up and down the river; and 
although it was necessarily very costly, it was con- 
sidered indispensable for the successful execution of the 
contract, not only for the purposes of erection, but also 
on account of the very limited area of ground available 
for the storage of material. The temporary girders were so 
arranged that the three outer ones on each side of this 
stage would carry the permanent suspension chains when 
these came to be built, while the four inner girders would 
be used for supporting the cross girders forming the floor 
of the side spans. When these stages were completed, 
rails for travelling cranes were laid along them, extend- 
ing over the whole length of the approaches to the bridge, 
so that the material as it arrived at the site could be 
| conveniently placed until the time arrived for it to be 
erected. A considerable amount of staging, as previously 
| stated, had already been used for building the two piers 
in the river, and this was taken over by the contractor 


in the piers, the girders, J and K—Fig. 19, page 552— 
were erected immediately over their ultimate positions, 
being kept sufficiently high to allow of the lower flanges 
being riveted. As soon as these girders were built, they 
were lowered down on to the granite bed-stones, which 
had been previously covered with three layers of canvas 
thoroughly coated with red lead, and, to insure them 
bearing over the whole area of their bottom flanges, red 
lead was afterwards forced beneath them under consider- 
able pressure. The holding-down bolts were afterwards 
subjected to a tension of five tons per square inch of 
sectional area, and while they were thus stressed, the 
nuts at their upper ends were screwed down until they 
were bearing hard upon the girders, the bolts still retain- 
ing the initial tension. The girders H—page 552—on the 
river side of the piers were built above their final positions 
in the same manner, and afterwards lowered down to 
within lin. of the granite bed-stones, this space being 
then filled with Portland cement grout. The curved 
cantilevers seen in the section, page 552, for supporting the 
face of the pier against any pressure likely to be caused 
by passing vessels colliding with it were next erected in 
place and attached to the girders H. The eight fixed 
girders F—pages 552 and 569—carrying the main pivot 
shaft A, which supports the moving leaves, as well as 
the pinion shafts D for rotating the same, rest upon the 
top of the girders above referred to. They were built in 
pairs upon staging resting upon the bottom of the bascule 
chambers, and, on being completed, were drawn to their 
places, and secured by turned bolts or rivets, thus leaving 
| the stage clear for the erection of the next pair. The 
| total weight of the steelwork forming the opening span, 
| but not including the moving leaves, is about 850 tons. 
Columns on piers.—The bases for each of the columns 
on the piers—see sections, page 557—were built about 3ft. 
above their final places upon timber blocking. The three 
horizontal sets of plates were first laid down and partly 
riveted, and the diaphragms were added afterwards. A 
large amount of the riveting was of a very difficult 
nature, and special hinged hydraulic riveting machines— 
see engraving, page 555—having a 4}ft. gap, were made by 
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— 
the contractor to do the work. After most of the 
diaphragms were in place, the first length of the column 
Jates was put in position and the riveting sufficiently 
P mpleted to enable the bases to be lowered on to their 
granite bed-stones, upon which three layers of specially 
repared canvas had been placed, and other precautions 
adopted to insure the bases bearing over their whole area. 
The second length of the column plates was next put 
into position by cranes placed upon the piers; but before 
the third length couid be added, the cranes had to be 
fxed on the top of timber trestles 40ft. in height. In 
puilding the columns it was found most convenient to 
erect all the vertical angle bars first, next to add the 
horizontal diaphragms which occur about every 3ft., and 
lastly to put the skin plates in position. In cases where 





the skin consisted of two or more plates these were 
riveted together in the contractor's yard before being | 
gent to the site. The riveting that had to be done after | 
the columns were erected was all handwork; the men | 
standing upon a small stage surrounding each column, | 
which could easily be raised or lowered by tackle, as | 
required. It rarely happened that more than one squad | 
of men worked upon a stage at one time ; but a good squad 
was able to putin about two hundred jin. rivetsin a day of 
ten hours. A good deal of care was required to keep the 
columns plumb while they were being built ; and in some | 
cases wire guy ropes were necessary to keep them vertical | 
while they were being riveted. 
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| 
the upper portion of the curved struts being then sus- 


pended from them, and the remainder gradually built 
downwards, until they met the portions already con- 
structed at the bases of the columns. Hand riveting was 
generally used for this work, although where it was pos- 
sible to get a machine to work, hydraulic riveting was 
adopted. 

It being desirable to have an initial tension of about 
three and a-half tons per square inch on the flat ties after 
they were riveted to the columns, the rivet holes in the 
ties were not drilled exactly opposite those in the gusset 
plates which attached them to the columns, but in such 
a position that when the ties were subjected to a tension 
of the above amount they would coincide. 
holes were thus drilled, everything being ready to rivet 
the connections, the ties were heated throughout their 
length, either by Lucigen lamps or ordinary gas, so that 
the expansion of the metal brought the holes fair. The 


rivets were then put in and closed by machine, the heat | 
whole | 


being applied to the ties 
operation. 

The large masonry arch through which the roadway 
passes from the side spans to the opening portion of the 
bridge is carried by a series of girders and ties from the 
columns, as shown in Fig. 46, page 568, and does not 
rest, as it appears to do, on the fixed girders of the open- 
ing span, which are directly beneath it. This arrange- 
ment was adopted because fears were entertained lest 
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securely anchored down to those on the shore side of each 
pier. The whole of the steel work composing these foot- 
ways was built across the river on the overhang system, 
the erection of the cantilevers and girders proceeding 
from the top of the columns on each pier simultaneously, 
until the two halves met over the centre of the opening 
span—Fig. 43-4, page 554. This work wascarried out in 
the following manner :—Cranes were placed upon the 
top landings for raising the material from the level of 
the main stage and depositing it within reach of other 
cranes used for building. The portion of the cantilevers 
immediately over the top landings was first erected, and 
when this was riveted the first length projecting over the 
river was added, each part, as it was put into place, 
| being securely bolted to that which had been already 
built. The small building cranes were then removed 
from the landing and placed upon travelling stages 
| resting on the top of this overhanging portion, and in 
this position they were able to put the various parts 
composing the next length in position. No difficulty was 
experienced in carrying out this work, but great care 
was needed to prevent such articles as rivets, bolts, and 
light tools from falling upon the vessels continually 
passing up and down the river. These overhanging 
portions of the footways being riveted, or thoroughly 
bolted up, the travelling stages with their cranes were 
| drawn forward about 20ft., so as to be in position for 
erecting the next length. In this way the cantilevers 
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Fig. 47- ELEVATION, PLAN, AND SECTIONS OF OUTSIDE CANTILEVER CARRYING 


After the girders forming the first landings were in 
position, the cranes were placed upon them for continuing | 
the erection of the columns sufficiently to permit of the | 
second landing being built. This landing in its turn | 
served for a support for the cranes, which when placed | 
upon it were able to complete the columns to the top. 
The girders forming the first landings were built upon the 
piers, under their final positions, and when sufficiently 
finished, were raised into place by tackle and riveted to 
the columns. The four main girders being in position, 
the smaller girders and floor-plates were added, and the 
whole riveted. The girders of the second landing were 
erected upon the first landing, and afterwards lifted into 
their places in the same manner. As the girders which 
connect the columns together at the top, and form the 
third landing, are of considerable weight, timber staging 
was erected over the main girders of the second landing, 
so that they could be built and riveted in place. In all 
three of these floors there are rectangular openings near 
the east and west columns, through which the cages of 
the hydraulic lifts will ascend and descend. There are 
also openings for the stairs through each of the landings, 
pages 552 and 558. 

The four columns on each pier are rigidly braced 
together to resist the wind pressure to which the towers 
are exposed. The bracing consists of one or more flat 
steel plates according to the section required, but where 
such would interfere with the opening for the lower road- 
way through the columns, curved struts, shown in a cross- 
Section, page 552, were adopted. The bottom portion of 
these struts was made with the bases of the columns to 
which they are attached. ‘The upper part is fixed to a 
horizontal girder, placed at the level of the underside of 
the second landing, and riveted at each end to the 
columns. These girders were first erected and riveted, 





the vibration attending the opening and shutting of the | 


bridge might be deleterious to the masonry, and it would 
therefore be better that the arch should be carried by 


girders not in any way connected with the moving leaves. | 


Stairs made of light steel angles and plates are provided 


from the level of the lower roadway to the top of the | 
These were constructed at the contractor’s | 


towers. 
works in Glasgow and sent to the site in sections, com- 
pletely riveted and ready to be put into place. Mason’s 
patent treads have been fixed to these stairs throughout. 
These treads are made with thin chilled steel plates, in 
which recesses of dove-tail section are filled with lead. 
The steel affords great resistance to wear, while the lead 
gives a good foothold. 

The partitions round the lift cases and stairs on the 
landings are formed by a series of uprights spaced about 
5ft. apart, composed of two steel channel bars, riveted 
together back to back, with occasional horizontal bracing 
of the same section fixed between them ; the rectangular 
spaces thus formed are filled in with wooden panels. At 
a height of some 23ft. above the top of the pier columns, 
a series of girders are placed to carry the steel principals 
of the roofs. These girders were all built in place on 
staging resting on the top landing. They are supported 
by built-up steel stanchions placed over each of the 
columns. 

High-level footways.—When the columns on the piers 
were completely built, and the top landing girders all 
fixed in place, the erection of the high-level footways 
was commenced. These footways, each of which has a 
clear width of 12ft., are composed of cantilevers pro- 


jecting 59ft. beyond the columns—Fig. 47, page 565— | 
between the ends of which central girders 118$ft. long | 


are suspended—Fig. 48, page 561. The cantilevers bear 
upon the columns next the opening span, and are 
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HiIGH-LEVEL FOOTWAY 


were gradually built out to the end, and it became 
necessary to make the junction between them and the 
central girders. As these girders are only supported from 
the cantilevers by suspension links, additional attachments 
were necessary in order that they might be erected in the 
same manner as the cantilevers. After the suspension 
links were in place, the end posts of the girders were 
put into position, and the first length of the bottom booms 
added. While these were supported by the cranes, iron 
blocks were inserted in the space between them and the 
lower booms of the cantilevers. 

Some of the diagonal tie bars were next fixed, and 
these secured the projecting boom of the girders to the 
upper part of the end post, which was itself temporarily 
fastened to the cantilevers. The first lengths of the top 
booms were then put into place, bolted to the end posts, 
and supported by some of the permanent diagonal struts. 
A temporary connection was finally made between these 
booms and the upper booms of the cantilevers by means 
of steel plates 30in. wide, 12ft. long, and jin. thick. 
These plates were sufficiently strong to take the stress 
caused by the weight of the half-length of the central 
girders, as well as that due to the weight of staging and 
plant placed upon them, the compressive stress on the 
lower boom being transferred to the cantilevers through 
the iron blocks previously referred to. 

Having thus constructed the first portion of the central 
girders, the stage and crane were drawn forward so as 
to rest upon it, and be in position for building the 
next length. In this manner the two halves of these 
| girders were built, until they met over the centre of the 
river, the overhang system of erection being adhered to 
throughout. As the whole of these footways had been 
, constructed and put together temporarily in the contrac- 
‘tor’s yard at Glasgow, it was necessary that the first 
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lengths of the central girders should be set in their exact | 


positions so as to insure the two halves just meeting when 
entirely built. Had the last length of the booms been 
templated and made to suit the space for which each was 
intended, no very great care would have been necessary 
in starting the ends of the girders in their right places, 
but this final length being already made, the last remain- 
ing space between the two halves of the girders had, of 
course, to be such that the booms just fitted into it. 
Before fixing the end lengths of the girders, measurements 
were made across the river, between the extremities of 
the cantilever, by means of a steel wire, and the end posts 
were fixed in such a position that there would be just 
sufficient space to drop the last booms in their places. 
When the footways were all constructed with exception of 
this final length, no difficulty was experienced in inserting 
the remaining booms, it being only necessary to wait until 
the temperature was suitable. The operation of joining 
the two halves together and removing the tie-plates con- 
necting the top booms of the girders and cantilevers 
together, only occupied about two hours. The iron blocks 
at the extremities of the 

lower booms of the canti- 


now removed from beneath, and the girders lowered on 
to trolleys running on rails laid along the stage. Launch- 
ing ways had already been fixed in the bascule chambers, 
and cradles prepared to receive the front part of the 
girders as they were drawn forward. The large hole in 
the webs of these girders, which had been bored for the 
pivot shaft, was then brought opposite the permanent 
bearings for that shaft, which were already in place on 
the fixed girders, and a temporary mandril inserted. 
The launching ways being removed, the shore ends of 
the girders were gradually lowered to the bottom of the 
bascule chamber. 

The main pivot shafts—Fig. 50, pages, 552, 559, and 562 
—on which the moving leaves turn, are each 21in. diameter 
and 48ft. long. These shafts, which weigh about twenty- 
five tons, had already been placed on the piersin a line with 
thebearings, ready to be drawn into position as soon as the 
four main girders were in place. When the four moving 
girders—pages 552 and 562—had all been launched forward 
and turned to an upright position, and securely blocked 
up underneath, the temporary mandrils were withdrawn 





levers were afterwards 
forced out, and the gir- 
ders were then freely 
hanging by the perman- 
ent suspension rods at 
their ends. In building 
the footways out from the 
piers it was necessary to 
incline them slightly up- 
ward, so that when 
finished they should have 
the required camber. 

The more important 
parts of the cantilevers 
and girders being thus 
fixed, a light, closely- 
boarded timberstage, 18ft. 
wide, extending from pier 
to pier, was next attached 
to the underside of each 
footway. This stage was 
necessary for the men 
engaged upon the rivet- 
ing of the footways, as 
well as for those fixing 
the ornamental castings, 
but its chief use was to 
prevent light articles from 
falling upon the vessels 
beneath. This last con- 
sideration was one of 
the greatest importance, 
as the many pleasure 
steamers, crowded with 
passengers, continually 
passing under these foot- 
necessitated the 
greatest care on the part 
of the contractors. For- 
tunately throughout the 
whole of this portion of 
the work no accident 
occurred. When the 
steelwork was completed, 











wooden roofs were con- 








structed over each foot- 
way, that on the east 
side of the bridge being 
so designed that it would 
contain the cast iron pipes 
which supply the pressure 
to the hydraulic engines 
on the north pier for 
opening and shutting the 
bridge. 

High-level ties.—These 
ties, p. 561, are 301ft. long 
and are composed of eight 
plates, 2ft. wide and lin. 
thick. They are sus- 
pended about every 15ft. 
by rods to the upper 
boom of the outside high 
level footway girders. 
Each tie was _ built 
upon a stage placed at 
the top of those columns 
which are on the shore 
side of the north pier, and 
projecting beyond them 
some 25ft. to 30ft. As each 
length was built and riveted, the ties were drawn by union 
screws towards the south pier a sufficient distance to 
allow another length being built on the stage. Owing to 
the great thickness of the ties it was considered desirable 
to build and rivet them in two halves, each 4in. thick. 
When each half was finished they were placed close 
together, the rivets having been countersunk all along 
those faces that were to touch, and connected by bolts 
lin. diameter spaced about 18in. apart. As the body of 
each tie was completed the eye-plates were attached to 
the ends over the north and south piers. 

The moving leaves.—The portions of the four main 
girders of the moving leaves—B, page 552—which are on 
the shore side of the pivot shafts, were constructed on 
the main stage close to the piers. Each of these portions 
when built weighed from fifty to sixty tons. The lower 
flanges were first placed on trestles of varying height to 
suit their curvature, and one of the webs added. The 
flanges were then riveted by machine, but most of the 
riveting through the web was hand work. As soon as all 
the internal diaphragms were in place the second webs 
were built, and afterwards the top flanges were put into 
position and the riveting completed. The trestles were 
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and the pivot shafts rolled forward, through the large 
holes in‘the webs of the girders, so as to rest upon the 
permanent supports on the fixed girders—I’, shown on 
page 552. The cast steel bearings between the webs of 
the girders and the shafts were then put into place and 
secured, and the keys inserted for fixing the shafts to 
them. Directly the girders had been blocked up at the 
bottom of the bascule chambers, a length was added to 
the portion projecting above the pivot. When circum- 
stances arose which rendered it desirable to rotate the 
leaves for testing purposes during the construction of the 
bridge, the height that could be built above the pivot 
was limited to 53ft., as by Act of Parliament no portion 
of the temporary or permanent work was allowed to 
project over the central span that would reduce the clear 
water-way at this level by more than 40ft. All work was 
consequently suspended upon the upper portion of the 
girders until the time arrived when it was no longer 
necessary to experimentally rotate the leaves. 
Considerable difficulty was experienced in fixing the 
quadrants—G, shown on page 552—to the two outer girders, 
owing to the confined space in which the work had to be 
done. As the racks for rotating the leaves are fixed to 


these quadrants, it was necessary to observe the er 
care in building them in their correct positions, so t] 
teeth of the racks and those of the pinion shafts should 
be properly in gear. The quadrants were delivered a 
the site in large pieces, as much of the riveting a 
possible being done in the contractor’s yard. These Saat 
lowered into the bascule chamber, and drawn into lens 
by |tackle. When they had been temporarily fixed in 
position, and before any of their joints had been riveted 
arrangements were made for turning the leaves, so that 
by taking careful measurements at various parts of the 
quadrants as they passed the pinion shafts—D, seq 
page 552—it would be possible to see where any altera. 
tion was necessary. ; 

The leaf as now built, with the two quadrants attached 
weighed some 400 tons, and in order to reduce the power 
that would be required to lift the lower end of the girders 
it was just balanced about the main pivot shafts by attach, 
ing thirty-seven tons of lead near the end of the upper 
portion of the leaf. The rotation of the leaf, which wag 
easily effected by means of a small steam winch fixed 
upon the main stage 
was repeatedly stopped "ee 
allow the measurements 
being made between the 
quadrants and the pinion 
shafts. From these 
observations it was ap- 
parent that the radius of 
the quadrants would re. 
quire slight adjustment 
before the racks could be 
fixedtothem. This work 
was commenced at once, 
and when the necessary 
corrections had been 
made, the leaf was again 
rotated to ascertain if 
sufficient accuracy had 
been obtained. This ex. 
gumination proving satis. 
factory, the quadrants 
were riveted to the girders 
and entirely _ finished, 
Arrangements were now 
made for scribing lines 
along the centre and edges 
of the flange plate of the 
quadrants, and for this 
purpose steel — scribers 
were fixed at a known 
distance from the pinions, 
the leaves were again 
lowered, and the lines 
carefully marked. The 
racks were now fixed in 
their correct positions, as 
indicated by these lines, 
and it was only neces. 
sary to slightly pack or 
chip them to neutralise 
any little inequalities 
occurring in the work. 

Columns on abutments, 
—The erection of the steel 
columns on the north and 
south abutments — see 
pages 553 and 560—was 
commenced when those 
over the piers were little 
more than half built. The 
girders forming the bases 
of these columns were 
first constructed and 
riveted over their ulti- 
mate places, and after. 
wards lowered to within 
lin. of the granite bed 
stones, this space being 
subsequently filled with 
Portland cement grout. 
The columns, which are 
similar to but of smaller 
diameter than those over 
the piers were next built, 
and the lattice bracing 
connecting those on the 
east and west sides of the 
bridge fixed in position. 
The bracing on the north 
and south sides of each 
set of abutment columns 
is composed of plate box 
girders, the underside of 
which is curved. The portions of this bracing attached 
to the columns were first built, so as to project such a 
distance that the central part could be put into place 
between them. Owing to the connection required for 
the stiffening girders, the bases of the Surrey abutment 
are somewhat different in construction from those on 
the north side of the river. The columns were chiefly 
riveted by hand, but hydraulic riveting was almost 
entirely adopted for the bases. 

Horizontal links.—The links which connect the land 
ties and the short chains over the abutment columns— 
Fig. 53, pages 552 and 561—are similar on both sides of 
the river. These links are supported by roller bearings 
over each column, but they were temporarily carried 
during erection upon iron packings, sufficient space being 
left to place the permanent bearings in position at a later 
date. They are composed of steel plates, 22ft. to 23ft. 
long, 5ft. to 5}ft. wide, and jin. thick, placed side by 
side and riveted together, the connection between these 
links and the land ties and chains being made by pins, 
varying in diameter between 2lin. and 30in. 

Land ties.—On the north side of the river the land ties 
—Fig. 54, page 561—are connected to the anchorage 
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girder by pins 2ft. in diameter. Below the road level | the abutment columns. A temporary mandril was then | excellent starting point for the construction of the 


each tie is composed of twelve plates, 2lin. wide and | put through the large pin holes, and the projecting ends | remainder of these short chains. The upper length of 
isin, thick, and was built and riveted in two halves in | of the eye-plates were gradually lowered to their correct the bottom booms was first put into place and thoroughly 
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order to avoid the use of very long rivets. The two 


inclination. 


The whole of the large pin holes were bored 


bolted up, the lower flange plates being left off until the 
internal riveting was completed. The second and suc- 
ceeding lengths were next added, until the whole of these 
booms were built to the bottom, and connected to the 
lower eye-plates, which had already been put in position 
and riveted. This portion of the work being in position, 
the vertical and diagonal web bracing was erected, and 
finally the top boom was added in lengths, being built 
downwards from the eye-plates, only the upper fiange 
plates being left off to allow the work to be riveted. 

When the erection of the short chains was completed, 
and the machine riveting finished, the gantry, carrying 
the steam crane, was drawn towards the pier, so as to be 
in position for building the middle and lower portions of 
the long chains. The higher trestles for supporting the 
chains were then securely braced to the gantry, which 
greatly increased the lateral stiffness of the stages. The: 
method of building the long chains was similar in all 
respects to that adopted in the case of the shorter ones. 
The top eye-plates were first erected near their final posi- 
tions by the cranes on the top of the pier columns, and 
when the riveting had been done, they were drawn into 
position between the jaws of the high-level ties, temporary 
mandrils placed in the large pin holes, and the projecting 
ends of the eye-plates lowered to their proper inclination. 
The first two lengths of the lower boom were then raised 
by the same cranes, swung into position, and securely 
bolted to these eye-plates. The third and remaining 
portions of this boom were put into place by the crane 
on the gantry. When some riveting, which could not 
have been done afterwards was finished, the vertical and 
diagonal web bracing was erected, and finally the top 
boom was added, being built downwards from the top 
eye-plates. All parts of the steel work which could not 
be painted after the work was riveted were coated with 
Portland cement, and the upper booms of all the chains 
were entirely filled with coke breeze concrete before the 
top flange plates were put in place. When the large pin 
holes in the eye-plates had been bored to their correct 
diameters the pins were inserted, but the chains were 
still supported upon the timber trestles, and by iron 
packings over the columns on the piers and abutments, 
and it was not until these packings had been removed, 
and all the roller bearings put into place over these 
columns, that the trestles were removed and the chains 
allowed to hang freely. 

Boring pin holes.—As previously mentioned, the holes 
for the large pins at each end of the chains, as well as 
those in the horizontal links over the abutment columns, 
and at the ends of the high-level ties over the pier 
columns, were bored before leaving the contractor’s works 
to within jin. of their final diameters. When these 
various members of the bridge were erected at the site, 
and all the portions forming a joint were together, the 
holes were in all cases bored to their correct sizes. The 


halves being completed, they were brought close together, to within jin. of their final diameters before leaving the labour thus entailed was equivalent to boring a hole 2ft. 
the rivets having been countersunk along those faces contractor's works at Glasgow, and were afterwards bored 6in. in diameter through 65ft. of solid steel. As this 


which were to touch each other, and connected by bolts 
lin. diameter, spaced about 18in. apart. The portion of 
the ties above the roads, being unsupported between the 
level of the ground and the top of the abutment columns, 
is altered in form so as to be better able to resist the 
bending stress caused by its own weight. This part of 
each tie was built in place, upon staging, and before the 
top boom was put into position the space between the 
two webs was entirely filled with coke-breeze concrete, 
it being impossible to keep this internal portion of the 
steelwork painted after completion. On the south side 
of the river, the upper portion of these ties is similar to 
that above described, but the part below the road level is 
composed of twelve flat plates, 33in. wide, by jin. thick, 
secured to the anchorage girder by rivets. Special bear- 
ings are provided for all ties at the roadway, and the 
portions below this level are also supported at frequent 
intervals. 

The chains.—It was always considered that building 
the chains—see pages 552, 562, and 573—which support 
the floor of the side spans, would be an operation of con- 
siderable difficulty, and one requiring great care and 
attention. The staging, for supporting them during 
erection, owing to its height and exposed position, had 
to be carefully designed, and special arrangements had 
also to be devised for raising and putting into place the 
many parts of which these chains are composed. As 
already mentioned, the girders under the main stage, 
between the abutments and piers, were so arranged that 
the three outer ones on each side would support the 
weight of the chains during erection, the four remaining 
girders being intended to carry the permanent cross 
girders and floor of these side spans. Over these three 
cutside girders, therefore, timber trestles were placed 
about 18ft. apart. The tops of these trestles were con- 
nected together by 12in. by 6in. longitudinal timbers 
closely covered with 8in. planking, forming a platform 
about 10ft. wide, sufficient space for working being allowed 
between it and the lower boom of the chains; the weight 
of the chains being about one ton per foot run. The 
whole of this staging had to be constructed in a very 
substantial manner, and thoroughly braced together in all 
directions. 

On referring to Fig. 19, page 552, it will at once be 
seen that only a small portion of the chains could be built 
by cranes, placed on the columns over the piers and abut- 
ments. It was therefore considered desirable to construct | 
a travelling gantry—shown on page 573—about 34ft. high, | 
capable of carrying a steam crane, which, with a jib | 
between 60ft. and 70ft. in length, would command all parts 
of the work beyond the reach of those cranes on the | 
columns. The shorter chains on both sides of the river 
were the first to be commenced. The upper eye-plates | 
were built as near to their ultimate positions as possible; | 





and when the necessary riveting had been done, they | out when erected in position, as will be afterwards | 
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were drawn into place between the horizontal links over described. The top eyes being thus secured formed an 
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boring had to be done over the tops of the Columns on 
the piers and abutments, besides at various other places, 





568 


THE ENGINEER. 





Dec. 15, 1893. 








it was necessary to provide boring bars, engines, and | 
boilers, that could be transferred from one position to 
another and easily fixed where required. 

A great deal of time was occupied in fixing the boring | 
bar and engine in each case, the amount of time expended 
on this being generally as great as that required to bore 
the hole. Great accuracy was also required to be 
observing in boring the holes truly parallel, the actual 
diameter, however, was not a matter of such great im- 
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alteration of temperature during the operation of boring, 
should not prevent the hole being truly circular. 


Suspension rods.—The diameter of the suspension rods 


es 


| were stamped by the contractor to the required form 
Owing to the movements caused by alterations of tem. 


perature, special joints are made in the flooring of these 





for hanging the floor of the side spans to the chains is | side spans at the abutments and piers, as well as at the 


either 5din. or 6in., according to their length. 


of a screw coupling—Fig. 25, page 553. Consequently, 


the levels of the cross girders could be adjusted with the 








“Edge angle of Girder N°8 
cut away. 


Girder N° 8 
















































































These | cross girder, which is suspended immediately under the 
rods were all forged, their ends being afterwards | junction of the chains. 
machined. Each rod is jointed near its centre by means 


These joints are shown in Figs 
| 63, page 572. 
Roller bearings on columns.—Roller bearings for sup- 
| porting the chains are placed on each of the columns on 
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portance, as steel gauges were always made, showing the | 
diameter of the holes, and the pins were turned to suit in 
all cases, about =th of an inch play generally being 
allowed. In addition to boring the holes for the pins, 
holes had also to be bored through the webs of the eight 
fixed girders on each pier, to form bearings for the pinion 
shafts D—pages 552 and 569—for opening the moving 
leaves of the centre span. As each of the girders has 
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Figs. 58—ROLLER BEARING AND DETAILS OF PINS AT TOP ENDS OF CHAINS—See page 568 


greatest accuracy in every case. As each rod was entirely 
finished it was tested by being subjected to a tension 
of two hundred tons before it left the contractor's yard. 
Floor of side spans.—The cross girders attached to 
the bottom of the suspension rods were built and riveted 
on the approaches to the bridge, and afterwards placed 
on trolleys and run into their positions as required. Each 
girder is about 61ft. long, 2ft. 3}in. deep at the centre, 
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Fig. 46—STEELWORK SUPPORTING MASONRY ARCH 


two webs there were sixty-four holes to bore, varying in | 
diameter from 17in. to 32in., the total thickness of metal | 
to be bored through being 10ft. Asa general rule after the | 
boring bar and engine had been fixed in place, the boring | 
of a hole was continued night and day until the work was | 
completed. The different members to be bored at one | 
time had always to be rigidly fixed together, so that the | 
expansion and contraction of the steelwork, due to any | 


Column Column Column 
N26orit N°B ord N°8or9 
Swar: Eno 


AT PIERS—See page 565 


and weighs about 22 tons. They are connected to the 
suspension rods at each end by pins 6in. in diameter— 
see pages 565 and 572—passing through a pair of links 
attached to the cross girders. 
brought into place one by one, the longitudinal girders 
were riveted to them, and the corrugated floor-plates 
afterwards put into position. These floor-plates, which 
are jin. thick, vary in length between 15ft. and 23ft., and 


As these girders were | 











_ Swain Eno 


waa rhe WBE 
. oe 


the shore side of the river piers, as well as on those 
columns on the river side of each of the abutments; and 
similar bearings are also placed on the other columns on 
each abutment, for supporting the upper ends of the land 
| ties. The rollers in each case rest upon steel plates 3in. 
thick, riveted to the top of the columns. The upper 
surface of these plates was prepared with the greatest 
care, so that it might be as nearly flat as possible, in 
order that the rollers should bear evenly throughout 
their entire length. A general idea of these bearings 
can be formed by referring to Figs. 57, page 572, from 
which it will be seen that the class of work was of a 
very complex character, requiring great care and con- 
siderable time to accomplish. 

Pins.—The pins at the ends of the chains and land 
ties are shown in Figs. 58 and above. These pins were 
all forged approximately to shape, and afterwards turned 
to their correct diameters as given by the gauges made 
from the finished holes. About ,;in. play was allowed be- 
tween the pin andthehole. The sleeves which surround the 
pins were made either by forging hollow steel ingots upon 
a mandril, or boring a hole through a solid ingot nearly 
equal in diameter to the pins for which the sleeves were 
being made. ‘The ring thus formed was then parted 
longitudinally, afterwards turned and bored to the exact 
size required, and finally again parted to form the two 
half sleeves. Grooves are cut along the pins so that they 
can be lubricated at any time, special pumps being used 
for forcing in the lubricant under great pressure. 

Roadway over the bridge-—The roadway of the side 
spans was formed by filling up the corrugated floor plates 
with concrete, the upper surface of which was made 
slightly convex, and prepared for the ordinary wood 
paving blocks. The side-walks are paved with patent 
Victoria stone throughout. A cross section of the road- 
way of these spans is given in Fig. 59, page 569. The 
flooring over the moving portion of the bridge is formed 
by entirely covering the leaf with creosoted Memel timber, 

| the underside of which was shaped to fit the curvature 
of the buckled plates. On this timber packing, green- 
heart planks, 15in. to 18in. wide by ?in. thick, were laid 
| close together, and over these the patent wood paving 
| blocks of the Acme Flooring Company were laid, the 
| whole of the woodwork being securely fixed to the buckled 
| plates by bolts. The general arrangement of this flooring 
| is shown with the engravings relating to hydraulic arrange- 
| ments, page 578. The footpath along the high-level foot- 
ways has been made by covering the steel floor plates 
| with a few inches of metallic concrete. 
| The stiffening girders.—These girders are placed under 
the short chains on the southern side span, and connect 
| the large pins, at the junction of the two chains, to the 
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bases of the abutment columns, which are securely fixed 


| 


lattice bars of the high-level footways have all been 


py the masonry which surrounds them. The general | filled in with light castings of an ornamental character. 


arrangement of these girders is shown in Fig. 60, page 
564. The large hole for the pin at each end of these 


| 


girders was bored to its true size after all the work was | 


erected, and before the staging which supported the 
junction of the chains was removed. 
Anchor girders.—Each of the land ties on the north 


side of the river is connected by a pin 2ft. in diameter 
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At the junction of the cantilevers and central girders 
decorative panels have been attached, and in the middle 
of the footways a large casting representing the coat of 
arms of the City—Fig. 62, page 574—has been placed. 
Painting and lighting.—After the steelwork that is 
exposed was erected and riveted, it received three 
finishing coats of paint of an approved quality, the last 


clear width of 200ft. between the piers, measured at 
every level from a depth of 34ft. below to a height of 
135ft. above Trinity high-water mark, during such period 
at or about the time of high water as the Conservators 
shall from time to time direct. It is also to be opened 
whenever the navigation of any vessel would—if the 
bridge were not so opened—be prevented, notwithstand- 
ing that the passage or traffic over the bridge may be 
delayed or interfered with. Men will be in attendance 
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Fig. 65-—FIXED GIRDERS CARRYING 


to an anchorage girder 40ft. long, 4ft. wide and 4ft. deep. 
The similar girders on the south side are 50ft. long, 44ft. 
wide and 4ft. deep, the land ties are, however, riveted to 
the girders on this side of the river instead of having a 
pin connection. The tension exerted by the ties is 
resisted by the weight of the large mass of concrete that 
surrounds the girders. A means of access to the 
anchorages has been provided. 


j Half Cross Section at N® 2 Vertical 
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Figs. 59—SECTIONS 


Ornamental castings.—Cast iron parapets have been 
attached along each side of the bridge throughout its 
entire length. Those fixed along the side spans are 
shown in Fig. 59, page 569. Similar cast iron parapets 
are also placed along both sides of the northern approach 
to the bridge. Below each of the large pins at the 
Junction of the long and short chains, decorative panels 
have been fixed—Fig. 61, page 570. For the opening 
Span a similar but much lighter cast iron parapet 
has been adopted. The spaces between the web 














coat being bright chocolate in colour. The bridge is 
lighted throughout by gas, special lamps being placed on 
the river piers at each side of the opening span, to indi- 
cate when the leaves are open or shut. 

The photographs from which all the perspective engrav- 
ings have been prepared were taken by Mr. E. Wright, 
65, Woodgrange-road, Forest Gate, except those from 
which Figs. 43 and 44, page 554, were prepared, which were 
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MAIN PIVOT SHAFT ON PIERS—See pages 566 and 568 


at night as well as during the day, for the purpose of 
opening the bridge when required. The total weight of 
each of the moving leaves, including the wooden flooring, 
cast iron parapets, and the counterbalance is about 
1200 tons. As the proportion of each leaf which projects 
over the river is practically balanced in all positions of 
its travel by the lead and cast iron weights, placed in the 
ballast box attached to the shore ends of the four main 
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Cross Section at N° 6 Vertical 

















OF MOVING GIRDERS AND PARAPET OF SIDE SPANS-See pages 568 and 569 


taken by Messrs. Perkins, Son, and Venimore, Wear- 
dale-road, Lee, Kent. 


THE HYDRAULIC MACHINERY. 

The hydraulic machinery for opening and shutting the 
moving leaves of the central span, and working the two 
lifts at each of the piers, has been constructed and fixed 
by Messrs. Sir W. G. Armstrong, Mitchell, and Co., of 
Newcastle-on-Tyne. According to the Act of Parliament 
the bridge is to be continuously open, so as to afford a 
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| girders forming a leaf, the work to be done by the 
| hydraulic machinery consists chiefly in overcoming any 
| wind pressure that may tend to prevent the leaves being 

moved; since, in comparison with this force, the frictional 

resistance and the resistance due to inertia are very small. 
| In proportioning the machinery, it has been assumed that 
it may be necessary to open the bridge against a wind 
| pressure of 561b. per square foot in about a minute; but 
| in ordinary working, a pressure of only 15 Ib. is considered 

likely to occur. A wind pressure of 56 lb. per square foot, 
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acting over the whole area of one of the leaves, would be 
equivalent to a force of 140 tons acting with a leverage 
of 56ft.; and although such a pressure could not in all 
probability be obtained over so large a surface, yet the 
machinery that has been provided is capable of overcoming 
it, in case the necessity should arise. 

During the construction of the Forth Bridge, the wind 
pressure that occurred at those works was carefully noted 
for several years. Besides being registered by ordinary 
anemometers, there was a wind gauge of large size—20ft. 
by 15ft.—placed in a very exposed position on the island 
of Inchgarvie, at a height of nearly 100ft. above the sea- 
level. The pressure registered by that gauge averaged 
about two-thirds of that shown by the smaller gauges 
fixed at various parts of the bridge, clearly demonstrating 
that high pressures only take place over very limited 

















| It will be noticed in the following description that the 
whole of the machinery is in duplicate. The reason for 
this is to insure against the danger and inconvenience 
which would occur if the bridge were obliged to remain 
open or closed owing to any temporary breakdown. 
With the present arrangement, supposing a pipe were to 
burst, or any accident happen to the engines, the work- 
ing of the bridge would not in any way be impaired. At 
the engine-house on the shore there are two pumping 
engines, each quite distinct, two sets of boilers, two sets 
| of lines of pipes leading up to the machinery on the piers, 
| where there are two sets of hydraulic engines, and it is 
| proposed that this duplicate set of machinery shall always 

have the water laid on, and shall, in fact, follow the 
| motion of the bridge, although not necessarily under 

pressure. Consequently, at a moment's notice, supposing 
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Fig. 6@6—ACCUMULATOR HOUSE—VIEW FROM SOUTH-WEST—See page 571 


areas. In one case, durirg the heavy gale which occurred | 


on the 26th of January, 1884, when much damage was 
done throughout the country, this large gauge indicated a 
pressure of 35 lb. per square foot, but nothing approaching 
this had ever been registered before or has been since, 
the next highest pressure recorded being 25 lb. per square 
foot. 

Up to the present time no complete trial of the 
machinery has been made, so that the actual time that 
will be taken to open or shut the bridge has not yet been 
ascertained by observation, but either operation is not 
expected to occupy more than one minute. This rate of 
speed of opening the bridge would cause the periphery of 
the leaves to have a velocity of 3ft. per second. The 
large swing bridge over the Tyne at Newcastle has a 
speed at its periphery of about 4ft. per second. Several 
trials have already been made with different parts of the 
machinery, such as the pumping engines and the 
hydraulic engines on the piers, and in every case the 
results have been considered very satisfactory. 


anything happened to the machinery, the man in charge 
could at once, by merely moving a lever, admit the pres- 
sure to the other set of machines that are thus kept ready 
to meet such an emergency. 

Every precaution -has been taken so that the opera- 


tions of opening and shutting the bridge shall be rendered | 


as safe as possible. By an automatic arrangement 
attached to the hydraulic engines on the piers they are 
caused to close the valves which admit the high-pressure 
water just at the end of the operation of raising or 
lowering the leaves, so that even if the man in charge 
were to make a mistake through an error of judgment, 
or be prevented from attending to his duties, the leaves 
would gradually bring themselves to rest either in a 
vertical or horizontal position without the least chance 
of any catastrophe. As a still further precaution, how- 
ever, hydraulic buffers are fixed in such positions that if 
the men in charge lost control of the bridge, and at the same 
time the apparatus above alluded to for bringing up the 





motion of the leaves were to fail, their impact would be taken 


by these buffers, which would bring them to rest in the same 
manner as that in which the hydraulic cylinders that are 
attached to heavy guns take up the recoil. It has been 
calculated that the energy of recoil of one of the leayex 
travelling at a velocity of, say, 5ft. per second at the 
periphery, would amount to about one-fifth of the enero, 
of recoil exerted by a 100-ton gun fired with its fuil 
charge, and in the case of the gun there is no difficulty jy 
bringing up the recoil within a distance of 4ft. j 

Cabins have been constructed at the east and west 
ends of each of the piers for the men who have the 
control of the machinery for opening and shutting the 
bridge. In these cabins recording machines will be 
placed which will indicate exactly the position in which 
each leaf happens to be at that moment of time, and 
whether the engines are working, and if so, at what 
speed. There will also be recorded the exact position jn 
which all the accumulators are, so that before the brid 
is started the men can tell whether they are 
charged or not. Indication will also be given whether 
the bolts which are shot out at the end of one of the 
leaves to lock it to the other leaf are in their position 
for locking the bridge, or out of that position. All the 
levers which actuate the machinery are placed in these 
cabins. 

sefore opening the bridge it is proposed to place a 
chain across the entrance to each pier for the purpose of 
stopping the road traffic. These chains will be fixed jn 
place by the policemen stationed at or near them: they 
will be connected to one side of the archway, and at the 
other side there will be a small cock, the handle of 
which will be carried by the man fixing the chain, who 
will, as soon as he has hooked the chain on, be able to 
turn the cock, thus allowing the water to enter a small 
cylinder, which will then cause the chain to be tightened, 
This little hydraulic cylinder will be in connection with 
the locking arrangement of the levers in the cabins, so 
that until the chain is in position across the archway, the 
men in charge of the machinery will not be able to pull 
back the bolts at the ends of the moving leaves, and open 
the bridge. 

When vessels requiring to pass through the bridge 
have given the necessary signal, the moving leaves will 
at once be cleared of all traflic, an operation which it is 
considered can be performed in one minute. When this 
is accomplished the leaves will be opened, and it is com 
puted that this will take another minute. Allowing one 
minute for a vessel to pass through and one minute for 
closing the bridge, the total time required to open and 
shut the leaves for letting a vessel through is fe 
minutes, or, say, five minutes, allowing for unavoidable 
delays. It was stated in the evidence given before the 
Select Committee which passed the Bill for this bridge, 
that the average number of vessels which would require 
the bridge to be opened was about twenty-two in twenty 
four hours. Allowing five minutes for each, this would 
cause the bridge only to be open for the river trafic for 
about two hours each day. ‘This interruption to the 
road traffic will chiefly occur at intervals during the 
two hours before and the two hours after high water. 
In the event of several vessels passing through the 
bridge one close behind the other, the leaves would 
have to be open for more than the five minutes, but 
it is not expected that vessels would be so numerous 
as to cause the bridge to remain open longer than 
fifteen to twenty minutes at anyone time. Special lamps 
have been fixed at each end of each pier to indicate at 
night whether the bridge is open or shut. 

The estimated annual cost of working the bridge ha 
been calculated on the following basis :—The expense of 
working the machinery would amount to £1600. This 
item would include the wages of two bridge-masters, one 
by day and one by night, two engine-drivers, two fire- 
men, four men on the bridge, and the men for working 
the hoists; it also includes coal and stores. The police 
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Fig. GI-CENTRAL PANEL, SIDE SPAN PARAPETS 


would cost, assuming eight men were sufficient for regu- 
lating the traffic, £540; and cleansing, watering, and 
lighting, £624. Allowing £700 for repairs and painting 
the bridge, the cost thus amounts to £3464 a year. This 
does not allow anything for the depreciation of the 
machinery, which, if taken at 2 per cent., would bring 
the total annual cost of working the bridge up to £5168. 

The general arrangement of the machinery is shown on 
page 578. Tour boilers, each 80ft. long and 7}ft. in 
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diameter, are placed in two of the arches forming the commencing at the engines, being as follows : 15, 41, 13, | to which must be added that force which is necessary to 
gouthern approach to the bridge. The adjacent arch is | 29, and 13, this last being the pinion which is geared overcome inertia and the friction of the main pivot shaft. 
utilised as a coal store, the coal being delivered by barges | into the racks attached to the quadrants. We An accumulator with aram 22in. diameter is placed 
prought alongside the south abutment, and afterwards 
conveyed to the store by small trucks, running on a | 
narrow-gauge line of rails especially laid for this purpose. 
In the two following arches of the approach, to the south 
of that used for the coal store, are placed the pumping | 
engines for supplying the hydraulic pressure. It was | 
originally intended that the water which is forced by these 
engines into the accumulators should be drawn from the 
Thames, as isdone at the various stations of the Hydraulic | 
Supply Company, as well as at the docks along the river ; 
but as the water is in the present case used over and over 
again, there being a return pipe from the engines and lifts 
on the piers, this idea was abandoned, and water from the 
ordinary supply is used. Each of the pumping engines 
has four steam cylinders of 38in. stroke, two of which are 
19in. diameter for high-pressure, and two 387in. diameter | 
for low pressure. Each of the two hydraulic pumps 
attached to either engine has a plunger 7fin. diameter, 
the stroke being also 38in. These engines make forty- | 
tive revolutions per minute. 

The accumulator house—pages 570 and 573—has been 
built on the east side of the southern approach near the 
pumping engines. Itcontains two 20in. accumulators, each 
loaded to give a pressure of 7001b. per square inch. The 
water is conveyed from these to the machinery for opening 
the leaves on the piers through two 6in. pipes. These are 
laid under the footpath on the east side of the side span, 
special flexible joints being made both at the pier and 
abutment, and also at the junction of the two chains, so 
that they may conform to any movements occasioned by 
alteration of temperature and unequal loading to which 
the bridge may be subjected. From the south pier the 
water is conveyed by pipes placed inside one of the steel | 
columns, up tothe east high level footway, and continued 
along the top of the cantilevers and girders, over the 
central span, to one of the columns on the north pier, 
inside which similar pipes are placed for conveying it to 
the engines for opening the leaf on this side of the river. 
After the water has been used, it is returned to the 
pumping engines by a Tin. pipe. There are two 
distinct hydraulic engines at each end of each pier for 
opening and shutting the bridge. It will be noticed on 
referring to page 573, that at each pier there are two 
separate pinion shafts geared into the racks that are 
attached to the quadrants, the engines at one end of a 
pier working the upper and those at the other end the 
lower of these shafts. 

Each of the two hydraulic engines at either end of 
a pier has three cylinders, the diameter of their pistons 
being in one case 74in., and in the other 8}in. The 
stroke is the same in all cases, and is 12in. These engines 
can be used separately or together as occasion may 
require ; thus, on a calm day, one would be sufficient to — - 2 
ate the bridge, but when the leaves have to be rotated FRONT ELEVATION OF MIDDLESEX ABUTMENT —See page 5:4 
against a considerable wind pressure, it will be necessary . . 
to use the two together. ‘The pressure exerted by the | have alrecdy seen that a wind pressure of 56 Ib. at each end of each pier, beneath the engines, the two on 
pistons of these engines is increased by gearing! per square fcos is equivalent to a force of 140 tons each pier being connected together by pipes laid along 
the bottom of the bascule chamber. 

The pinions on the shafts that are caused to rotate by 
the engines at each end of the piers are geared into racks 
that have been attached along the are of each quadrant 
pages 552and573. These racks are of cast steel, each being 
a segment ofa circle havinga radius at the pitch line of 42ft. 
They are about 6ft. long and 17in. wide. Two rows of these 
racks are fixed side by side to each quadrant, the attach- 
ment being made by eleven ljin. turned steel bolts, 
spaced about 12in. apart. The holes for these bolts were 
all very carefully drilled after the racks had been accu- 
rately set. Much difficulty was experienced in fixing 
these segments owing to the confined space that was 
afforded for the men to work in. The two lower pairs— 
those next to the ballast-box—were first put into their ap- 
proximate position on each quadrant, and the moving leaf 
was then lowered until these came into gear with the pinions 
which were already in position. The lowering of the leaf 
was then continued, and the pinion shaft rotated, so as to 
run through the whole of the teeth of these racks. It could 
thus be seen if the segments were in their true positions, 
and any necessary corrections could then be made if such 
were not the case, by either inserting thin steel packing 
pieces between them and the quadrants, or reducing the 
chipping strips that had been provided at the back of 
these castings for the purpose of such adjustments. 

When all these racks were thus fixed with sufficient 
accuracy the holes for the turned bolts were bored, and 
the bolts finally inserted. The next four segments were 
then attached to each quadrant, the moving leaves were 
again lowered, until these came into gear with the 
pinions, which were revolved so as to run through them. 
The necessary adjustments were then made in the same 
manner as previously adopted. In this way the whole of 
the racks were fixed along the ares of the quadrants. 
This method of doing the work insured great accuracy, 
but it occupied considerable time and labour, each of the 
leaves having to be lowered and raised about six times. 
The partial rotation of the Jeaves was not itself a difficult 
matter, as they had been previously balanced about the 
main pivot shafts, so that a small steam winch was found 
to be quite sufficient to do all that was required. When 
they were in their horizontal position the leaves projected 
some 20ft. beyond the piers, and the permission of the 
Conservators had always to be first obtained before the 
operation of lowering could be commenced, and barges 
moored in front of each pier to protect the overhang- 
ing portion from damage that might have been caused 
to vessels passing up and down the river. 

The main pivot shafts which carry the moving leaves 
are made of steel. They are each in one piece 48ft. 
long, 2lin. diameter, and weigh about twenty-five tons. 
When the bridge is opened for the river traffic, each of 

MIDDLESEX ABUTMENT, WEST SIDE-—See page 574 the leaves, weighing nearly 1200 tons, is entirely carried 

by one of the shafts, which is supported on the fixed 

before it is transmitted to the racks fixed to the | acting on a leaf with a leverage of about 56ft. To | girders, at each side of the four main girders forming a 
quadrants. The number of teeth of the pinions and | overcome this resistance, the total force that must be | leaf. These bearings are shown in Fig. 50. Circular 


i wheels between the hydraulic engines and the quadrants, ! applied to the racks of the quadrants is about 190 tons, | steel castings are attached to each of the two webs of 
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the main girders, through which the shaft passes, and 
to which it is keyed. Live rollers are placed round the 
shaft at each of these bearings to reduce the friction as 
much as possible. When the shafts were delivered at 
the site they were taken forward to the piers and placed 
in a line with the bearings, so that when the main girders 
were in place they could be rolled forward into their 
final positions. 

Each of the pinion shafts is in two pieces, the two 
halves being joined together over the centre line of the 


and side spans of the bridge, as well as carrying out the 
arrangements for lighting the structure throughout by 
gas. The contractors were represented at the site by 
Mr. Wheatley, who had entire charge of carrying out the 
work of these two contracts. The stone, as it arrived in 
vessels at the’site, was unloaded at the staging near the 
north and south piers, and afterwards deposited along 
the approaches to the bridge, but the limited amount of 
storage room available was the cause of considerable 
difficulty in this, as well as in other contracts. 


eg 
———— 


joists and plates, on the top of which the footw 
the side spans are carried round the towers to the 
| hydraulic lifts and the footpaths over the moving leayes 
| of the bridge. By this arrangement the whole of the 
| Space afforded by the main archway over the piers is 
available for vehicular traffic. These side portions of the 
piers will, no doubt, form a favourite resort for many 
people, as from them one of the best views of this 
of the Thames can be obtained. 
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bridge. These shafts are 1l}in. and 14in. in diameter, 
and have a bearing at the two outside, and at the two 





The granite for the superstructure was obtained from form the chief feature of the superstructure. 


The towers over the two piers are precisely alike, and 
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Figs. 57—-ROLLER BEARINGS AND SADDLES CARRYING CHAINS ON MAIN COLUMNS-—See page 568 
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At each of 


middle fixed girders, they pass through the remaining 
girders but are not supported by them. 

At the end of the leaf on the south pier, hydraulic 
cylinders are attached for working the locking bolts 


the Eddystone Granite Quarries, where it was prepared 
before being shipped, each stone being cut and dressed to 
suit the position it was to occupy in the structure ; 
Messrs. Brunton and Trier’s patent surfacing machines 
for the plain work, and their turning machines for the 


the four angles there is a circular turret, about 9ft. in 
diameter, and rather over a quarter engaged, inside which 
is an octagonal space occupied by one of the steel 
columns. 


which fix the two leaves together when the bridge is 
closed. There are four of these cylinders, each being 
placed between the webs of the main girders. The bolts 
for connecting the leaves together are: din. diameter. 
There are two hydraulic lifts at each of the piers to 
enable pedestrians to cross the river at any time during 
the day when the bridge is opened for the river traffic, by 
conveying them from the lower roadway to the high-level 
footways and vice versa. The entrances to these lifts are 









at the east and west sides of the towers. Each of the l 
cages is about 14ft. long by 5ift. wide and 9ft. in SS on Jhinks 1 273 
height, and it is proposed that they shall make twenty- abe 0,0 Sb rivers 


five journeys each way every hour. Each cage is 
suspended by six steel ropes, four of which are 33in., and 
the two remaining ones 2}in. in circumference. All these 
ropes pass over pulleys 4}ft. in diameter, fixed imme- 
diately over the cages, the two lighter ropes being then 
cennected to leaden weights, capable of moving in a 
vertical direction for the purpose of balancing the empty 
cage. The four larger ropes pass round 3ft. pulleys fixed 
at each end of two hydraulic rams, which are placed in 
an upright position. These rams are 10in. in diameter. 

It will be seen in these lifts, as in all other parts of 
the hydraulic work, that everything is in duplicate, so 
that no delay or accident could occur through any failure 
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dressing the surfaces of the stones, thus saving a large 
amount of hand work. 

The masonry which surrounds the two abutments was 
not commenced until the steelwork which it envelopes 
was completed. For the purpose of raising and setting 
the stones, two travelling steam cranes were erected on 
rails laid along the top of the steelwork in each case ; 
scaffolding was placed round the towers for the men 
employed upon their construction. 

The masonry of the towers over the piers was built in 
a somewhat similar manner, although very little scaffold- 
ing was used until the work was brought up to the level 
of the top of the steel columns, the men working upon 

| stages that were supported by wire ropes, and which 

could be raised or lowered as the work required. The 

lower portion of the masonry was built by means of two 

| travelling steam cranes, placed on rails laid along the 

steelwork of the first landing, in which position mera 

; | were able to command all the work below them. As the 

SO SEIT eee even Se IN OOD _ building proceeded, these cranes were taken down and 

of the machinery. Mr. Gass was the foreman in charge | re-erected on rails laid along the second landing, and 
of the erection of the hydraulic machinery at the site. | Were then able to complete the work up to this level. 

timber gantry, resting on the top of the footway girders, 

THE MASONRY SUPERSTRUCTURE. was next constructed near each pier. This gantry was | 

When the piers and abutments were completed up to | about 70ft. long, and rails were laid along it for a travel- | 

a height of 4ft. above Trinity high-water mark, by Mr. | ling crane, similar to those already used. ‘This crane | 

John Jackson, the contractor for the foundations, a con- | was able to raise all the materials required, from one | 

tract was let to Messrs. Perry and Co. to build the | side of each of the piers, and deposit the stones either in | 

masonry work of the superstructure above this level. | or near their final positions. 
This contract included finishing the piers and abutments,| The east and west sides of each of the two river piers 


as well as constructing the masonry towers over them. is devoted to the machinery chambers, where the | 
A subsequent contract was also let to Messrs. Perry and 


hydraulic machinery for opening and shutting the bridge | 
Co. for the formation of the roadway along the approaches | is placed. These chambers are roofed over with steel | 






































circular and moulded work, being extensively used for 





Each tower is divided into four stages, divided from 
each other by broad bands of plain masonry, further 











Fig. 56-SUSPENSION OF THE CROSS GIRDERS~—See page 568 


accentuated by string courses above and below. The 
ground storey is principally occupied by the large arch 
spanning the roadway—see page 574—35ft. span, 16ft. 
in height at the springing, and 31ft. to the apex. This 
arch is of depressed shape, struck from three centres. It 
is ornamented on each face with bold mouldings, the side 
facing the land span of the bridge having buttresses of 
two stages, gabled, and ornamented on the face with a 
shield, charged with the City arms. Between these but- 
tresses and the circular turrets are the entrances to the 
stairs which lead to the high-level footways. The first 
dozen steps are of granite, but the remainder of these 
stairs are constructed of steel, as already described. 
Above the top of the steel columns a circular cast iron 
stairway is placed, so that access may be had to the roof 
over each tower, and to the hydraulic pipes which are 
situated at this level. On the east and west faces of the 
towers, at the level of the lower roadway, there are double 
doorways communicating with the lifts. 

The broad band dividing the stages is ornamented over 
the arch with the arms of the City, and traceried 
panels. Immediately above this are three windows, the 


|centre of five lights, subdivided horizontally by two 


transoms, and a window slightly lower than the centre 
one of three lights, with one transom only on either side. 
Flanking the whole, on the front facing the land span 
are two canopied niches, with elaborate vaulting in the 
canopies. This feature is omitted on the opposite side 
of the tower facing the central span. 

The third stage has one five-light four-centred window 
in the middle, doubly transomed, and with a balcony 
corbelled out about 4ft. from the wall face. The window 
is flanked by pinnacles, and on either side by two smaller 
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windows of two lights, square - headed, and having 
single transoms. The fourth stage has four two-light 
windows, square-headed, with balcony on the side facing 
the land span, but only two windows of similar character, 
without balconies, facing the river span. At this stage 
the angle turrets are corbelled out and become octagonal 
in form, finishing above in four large pinnacles, with 
angle rolls and finials. This fourth stage is finished 
with an embattled parapet, with a central feature on each 
face, two two-light windows under a gable, with finials 
and crockets on the north and south sides, and single 














{ 
| aaa face, and a lead ridge with finials at each | 
end. 

The Surrey abutment tower has a frontage of 90ft.; the 
depth, however, being the same as that on the Middlesex 
side of the river. There is alsoa slightly different arrange- 
ment of the staircase, but in all other respects itis similar | 
in character to the one already described. The materials | 
used are the same as in the towers over the piers, and 
consist of brickwork faced with grey Cornish granite | 
and Portland stone. The latter has been used for the 
ribs of the arch soffit, and the dressed work of the parapet, 
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tower over the north pier looking south, and a gj 
elevation of its west face. The general character of _ 
large archways through the Middlesex abutment ~ 
through the tower over the northern pier is show _ 
the sketches, page 574. Stairways leading rw 
road in front of the Tower of London to the appr te 
to the bridge at the east side of the i . 
abutment are provided, and a somewhat sin in 
stairway also occurs on the east side of the Sun = 
abutment. Trey 


It will be seen from the photographs—pages 567 and 











Figs. 64—THE MASONRY ARCHES OVER THE NORTHERN ABUTMENT- See page 572 


three-light windows with the same features on the east 
and west sides. The whole is surmounted by a high 
pitched roof, the framing being wholly of steel, hipped 
from each angle, ornamented with louvres midway, and 
finished with an elaborate cast ridge about 19ft. high of 
open tracery work. The roof itself is covered with slates 
from the quarries. 

The first, second, and third stages on the east and 
west sides of the towers are also pierced with win- 
dows, the first stage having large two-light windows 
of two stages in the centre, with smaller ones at the 
sides, and the second and third three windows in each 
stage. 

The materials used in the construction of these 
towers are grey Cornish granite, Portland stone, and 
brickwork. The walls are of rock-faced granite on 
the outside, the inside portion being brickwork. The 
turrets at the angles and the bands of masonry 
dividing the stages are of ashlar-faced granite, as 
well as the large arch spanning the roadway, with 
its butttresses on the land span side of the towers. 
Portland stone has been used throughout for the 
windows, the embattled parapet with its central 
features, and the angle pinnacles above the under 
side of the parapet. 

The towers over the Middlesex and Surrey abutments 
have been built in the form of gateway towers not un- 
like those which guarded the approach to old London 
Bridge. They differ slightly in character and general 
dimensions, that at the northern entrance to the bridge 
being rather the smaller of the two. The tower over 
the Middlesex abutment consists of an oblong build- 
ing 74ft. in total width and 26ft. in depth, the road 
on to the bridge passing through a depressed three- 
centred arch of 50ft. span. At the north-west angle 
there is a circular turret containing a stone staircase, 
which communicates with the upper rooms and roof. 
The arch is ornamented on each face with bold mould- 
ings, and its soffit is further ornamented with ribs, 
which at intervals form lozenges. 

The parapet is embattled throughout, and carried 
round the turrets at the angles at a slightly higher level. 

In the centre on each face is a large panel, surrounded by a 
crocketed gable, and flanked by pinnacles, containing 
the arms of the City, with its supporters. In a lower | 
panel is a scroll with the motto, “‘ Domine dirige nos.” 
The string forming the lower member of the parapet is 
carried round the turrets, with gargoyles at the angles. | 
The whole is surmounted by a high-pitched wooden 
roof, covered with slates, and having two dormers ' 


including the corbelling, the string course, and the 
embattled parapet above, the dressings generally of the 
small windows over the arch, and the large central panels 
with their carvings and pinnacles. The grey Cornish 
granite is either rock-faced or ashlar; the former being 
used in the walls generally, and the latter for all quoins 
and dressed work other than that already described: as 











Fiz. 62 CITY ARMS, HIGH-LEVEL FOOTWAY-—See page 569 


Portland stone, and including the mouldings of the large 
arch and its label terminations, which are carved with the 
arms of the City on a plain shield with supporters. 
The general effect of the masonry superstructure of | 
the bridge is shown in the photographs, page 57], | 
which show a front elevation of the Middlesex abutment, | 
looking north, and a side elevation of its west face. The | 
photograph—page 563—show a front elevation of the 


571—and description, that a large amount of modelling 
and carving has been employed throughout the bridge. 
The whole of this work has been executed by Messrs. 
Mabey and Son, of Westminster, the work being executed 
on the ground at the site, or after the masonry was 
erected in the towers. 
At the present time the building of the bridge is very 
nearly completed. Practically the whole of the 
steel-work is erected, the last pieces to be put into 
place being those forming the ends of the moving 
leaves, which could not have been built while it was 
still necessary to partially rotate these leaves for the 
purpose of ascertaining whether the teeth had been 
accurately fixed to the quadrants. The formation 
of the road and side walks along both approaches is 
now being finished, but the corrugated steel floor: 
plates of the two side spans have yet to be filled 
with concrete, upon which the wood paving blocks 
for the roadway, and the paving of the footpaths, will 
be laid. The timber forming the foundation for the 
wood paving over the moving leaves is now being 
fixed in position. The machinery work in connection 
with the bridge is also well advanced, and it is ex- 
pected shortly to have a trial with the hydraulic 
engines on the piers, when the leaves will be lowered 
and raised for the first time since they have been 
entirely built. 4 

The masonry of the north pier tower is completed, 
and but very little remains to be done to that over 
the south pier. ‘The rate of progress that can be 
made with the work that still remains to be done to 
complete the structure depends a good deal just now 
upon the weather, but should this remain favourable, 
and no unavoidable cause of delay be experienced, 
it is confidently hoped that the bridge will be 
ready to open to the public in the spring of 
1894. 

In conclusion, reference may be made to numerous 
articles in Tux ENGINEER, many of which have been 
illustrated, and describe projects for bridges and 
tunnels at the Tower. Some of these will be found 
in vol. xlv., pages 217, 220, and 224; vol. lviii., page 

326; vol. lix., pages 859—860, 438, and others ; vol. 
Ixviii., 1889, pages 188 to 157; vol. lx. and Ixxi., 1891, 
pages 296 to 492. Reference may also be made to 4 
pamphlet on London Bridges by Mr. A. T. Walmisley, 
M.I.C.E., and to a proposal by Mr. H. H. Bridgman, 10 
the Westgarth prize essay on ‘Future London,” to 
which the Society of !Arts awarded the prize i 
1885. 
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PUBLISHER'S NOTIOE, 


*.* With this week’s number is issued as a Supplement a Four-page 
* p ° 4 he : ‘ 
Engraving of the Tower Bridge. Every copy as issued by the 
Publisher includes a copy of the Supplement, and subscribers are 
requested to notify the juct should they not seceive it. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* We cannot undertake to return drawings or manuscripts; we must there: 
fore request correspondents to keep copies. 

*," All letters intended for insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

W. B., OrrsHorE Docks.—See Toe ENGINEER, September 23rd and Novem- 
her hth 1892, and March 31st, 1893. 

E. C. (New Brompton.)—T7he tule plaice would probably become red hot 
round the tube ends. The whole dipiculty lies in keeping the tube ends for 
the first four or sive inches and the tube plate cool. Anything which tends 
to keep the water away from the plate or reduce the spaces betircen the tubes 
cannot fail todo harm, 

C. R. J. S.—A steel tube such as you want can be made by drawing steel strips 





through suitable dies, The draving may be so managed that no subseyuent 
tempering would be nerded., It would Le practically impossible to temper 
a tube of such a length without producing some deformation, but it would 


iw very slight. Such a tube is not in the market, and to get it you would 
have to incur the cost of the dies, Any of the Jirmws making bicycle parts 
would probably supply you. You might havea single tube made perhaps 
hy hand, but it would not be very accurate. 

W. S.—We cannot possibly give a simple anaver to your question. The fire- 
hoe and the first foot of the tubes make about five-sixctha of ali the steam pro- 
duced, An addition to the tube surface, if the number is not increased, 
must be gained by making them longer, but the addition will take place at 
the smoke-bor end, where it is of little value as compared to the sire-bor end. 
No change in length can asfect the epticiencu of the sirst I2in. of tubes nect 
the fire-box. If you will turn to THE ENGINEER for March 24th, 1893, 
p. 2h, you will sind further information on the subject. 





FIBRE CLEANING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—-We shall be much obliged to any reader who will give us the 
addresses of makers of machines for cleaning aloes, hemp, and other 
fibre. We have tried one well-known machine, which does not answer 
our purpose. F. H. L. 

Liverpool, December 9th. 


ELLIPTICAL CONIC SECTIONS. 
(To the Editor of The Engineer.) | 

_ S1r,—I shall feel obliged if one of your mathematical readers would | 

inform me of the most accurate and expeditious method of drawing a | 

line on the elevation of a given cone, which shall indicate where the cone | 

— be cut in order that its section may be coincident with a given | 

ellipse, 

Tam unable to find an example of this in any book on geometry I 

possess, A. ALEXANDER. | 

Trafford-road, Manchester, December th. | 

SUBSCRIPTIONS. | 

Tue ENGINEER can be had, by order, from any newsagent in town or country | 
at the various railway stations ; or it can, if preferred, be supplied direct | 
from the office on the following terms (paid in advance) :— | 

Half-yearly (including double number)... .. £0 148. 6d. 
_ Yearly (including two double numbers) .. £1 98. Od. | 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

4 complete set of THE ENGINEER can be had on application. 

Tn consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
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Rrapine Casks.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tak ENGINEER. Price 2s. 6d. each. 

a ADVERTISEMENTS. 

The charge for advertisements 0) four lines and under is three shillings, 
or mens 4 two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
ye advertisements from the country must be accompanied by a Post-office 

er in payment. Alternate Advertisements will be inserted with all 
viaotiont regularity, but regularity cannot be guaranteed in any such case. 
al U except weekly advertisements are taken subject to this condition. 
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MEETINGS NEXT WEEK, 

INSTITUTION OF CivIL ENGINEERS.— Tuesday, December 19th, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Paper: ‘‘ Hydraulic Power 
Supply in London,” by Mr. E. B. Ellington, M. Inst. C.E. 

SouTH STAFFORDSHIRE INSTITUTE OF TRON AND STEEL WORKS MANAGERS. 
—Saturday, December 16th, at the Institute, Dudley, at 7 p.m. Paper: 
‘* Boiler Explosions, their Causes and Prevention,” by Mr. R. Douglas 
Munro, M I. Mech. E. 

CLEVELAND INstiITUTION OF ENGINEERS. — Monday, December 18th, at 
the Literary and Philosophical Society, Corporation-road, Middlesbrough, 
at 7.30 p.m. Paper: “ Harbour Improvements at Sunderland; New Pro- 
tecting Piers,” by Mr. G. T. Nicholson, A.M.I.C.E , Sunderland. 

CHESTERFIELD AND MIDLAND CountTIES INSTITUTION OF ENGINEERS.— 
Saturday, December 16th, at the University College, Nottingham, at 
2.30 p.m. Discussion on papers read during 1893. Papers: ‘‘ The Hydro- 
gen Oil Gas Testing Safety Lamp,” by Prof. Frank Clowes, D.Sc ; ‘* Auto- 
matic Expansion Gear in Use at Blackwell Colliery,” by Mr. Maurice 
Deacon. 

Roya METEOROLOGICAL Society. — Wednesday, December 20th, at 
25, Great George-street, Westminster, at 8 p.m. Papers: ‘‘ The Great 
Storm of November 16th to 20th, 1893,” by Charles Harding, F.R. Met. 
Soc.; ‘ Rainfall and Evaporation Observations at the Bombay Water- 
works,” by 8S. Tomlinson, M. Inst. C.E., F.R. Met. Soc ; ‘‘ On Changes in 
the Character of Certain Months,” by A. E. Watson, B.A., F.R. Met. Soc. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, December 20th, at the Subscription Literary Society's Lec- 
ture Hall, Fawcett-street, Sunderland, at 7.40 p.m. Discussion on Mr. 

. Hék’s and Mr. Nodder’s papers read at last meeting. Paper: ‘On 
certain Principles of Motion, as Taught by the Pendulum, and as Illus- 
trated by the Resistance of Ships, and other Bodies Moving through 
Fluids, together with a Brief Sketch of the Pendulum Speed Power 
Meter,” by Mr. Frank Caws. 














DEATH. 


On the 7th inst., at 5, Douglas-gardens, Edinburgh, after a short illness, 
ALEXANDER Les.iz, C.E., Edinburgh. This is the only intimation. 
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ELECTRICAL TRAMWAYS AND THE PROPOSED REGULATIONS. 


lor some time the Act for the Encouragement of 
Electric Lighting worked so successfully in its dis- 
couragement and stoppage, that it became known as the 
Act for that purpose. There seems to be every pro- 
bability that legislation concerning electric propulsion on 
tramways and railways will go through the same or 
similar phases, and that no progress will be made until 
the discouragement and opposition to progress in this 
one of the most important applications of electricity puts 
us completely behind every other country in the world, 
and makes a determined stand necessary on the part of 
all those interested, not only in electrical engineering 
developments, but in the improvement of passenger 
transit in and around our cities and towns. 

In our impression of the 14th of July last we dwelt 
upon this question in connection with the decision on 
the subject by the Joint Committee of the two Houses of 
Parliament. This Committee, it will be remembered, was 
appointed ‘to consider and report whether the grant of 
statutory powers to use electricity ought to be qualified 
by any prohibition or restriction as to earth return 
currents, or by any provisions as to leakage, induction, 
or similar matters; and if so, in what cases and under 
what conditions; and if the Joint Committee are of 
opinion that any such prohibition, restriction, or pro- 
vision should be enforced, to settle the necessary clauses.” 
The Committee was composed of men capable of taking 
a broad view of the large subject placed before them, and 
of weighing the relative importance of the details. Their 
report was hailed as the prospective release of what might 
become a great electrical engineering advance from the 
obstructive effect of the clauses which had been and were 
sought to be inserted ii tramway and railway Bills by the 
National Telephone Company, acompany without statutory 
powers. The report was printed in full in our impression 
of the 21st of July last, and it was seen to justify the 
belief that an incubus was about to be removed. What 
has been the result? The Joint Committee reported 
definitely against the objectionable claims of the tele- 
phone interests to the sole use of the earth as a return, 
and they formulated a clause for the insertion in Bills and 
Provisional Orders, authorising undertakers to use large 
electric currents under regulations to be made by the 
Board of Trade. The draft of these regulations as pro- 
posed by the Board of Trade, but not yet passed by the 
President, was published in our impression of the 
24th ult., and since then have been very widely discussed. 

The first glance through these proposed regulations 
showed the meddlesome influence of the telephone people, 
but the praiseworthy policy of the Board of Trade in 
issuing a draft of the proposed regulations for considera- 
tion by those best qualified to judge of their fitness 
before adopting them, promises to eliminate the effects 
of this onesided interest. A careful consideration of 
the proposed regulations shows that at least two of 
the proposed clauses would, if allowed to pass, com- 
pletely defeat the object of the Joint Committee 
and its recommendations. These are parts of clause 6, 
clause 9, and the whole of clause 14, and part of 
clause 18. We may refer to the clauses in their order, 
but only mentioning those which demand comment. 

Concerning clause 3, relating to an uninsulated return 
other than by the rails, it must be noted that as it is 
frequently necessary to lay the conductor outside of the 


| rails, but close to them, the use of the word ‘“ between” 


in the clause is objectionable, and involves an unneces- 
sary restriction. And again, in the second paragraph of 
the clause it must be suggested that as the return through 
the rail to the generator would be laid by the nearest 
available route, and would naturally be of as low 
resistance as possible, insulation would seem to entail an 
unnecessary expense, and it is difficult to see what 
object would be gained by insulation. Clause 5 also 
relates to an uninsulated part of a return, and stipulates 
that it shall be connected, with the negative return of 
the generator, and directly through a current indicator. 
But if permission could not be obtained to attach the 
return wire to a water pipe in the vicinity of the gener- 
ating station, the ground connection might be omitted 
entirely, trusting to the return circuit. This regulation 





is apparently intended for the protection of the water 
pipes when a good mechanical connection cannot be 
made tothem. The object would be better accomplished 
by omitting the earth connection entirely. Again, with 
reference to clause 6, on partly insulated returns, it may 
be suggested that to separate the uninsulated return from 
the general mass of earth, and from any pipe in the 
vicinity, is practically impossible; and if it were possible 
it would mean pulling up the whole of the tramways 
already laid on which electric traction is contemplated. 

Further, in the same clause it is stipulated that the cur- 
rent passing from the earth connections to the generator 
shall not at any time exceed 10 ampéres. In this no 
provision is made for the greater leakage that may occur 
on a greater length of line. If things be so arranged, for 
instance, that the current passing from the earth con- 
nections to the generator should not exceed 10 ampéres 
at any time on a line, say three miles in length, it is per- 
fectly clear that on a line of thirty miles the electrical 
engineer would be asked to do an impossibility, and there- 
fore on a long length of line this would mean insulation 
throughout, which would be defeating the object of the 
report of the Joint Committee. 

Clause 9 provides that every line and every insulated 
return shall be constructed in lengths not exceeding half 
a-mile, and that means shall be provided for isolating 
each such section, for purposes of testing by the Board 
of Trade. It is clear that if this clause is enforced it 
would be likely to place a serious impediment in the way 
of electric traction, as well as being entirely unnecessary. 

Clause 12 provides that the owners of existing wires 
shall be permitted to insert in the tramway lines pre- 
ventive induction coils. There is no objection to this so 
long as the owner of the wire shall be compelled to put up 
induction coils of such construction as shall not interfere 
with the efficient commercial working of the tramways. 

Clause 14 is again one of those which certainly needs 
serious consideration. It provides that the tramway 
company shall avoid injurious interference with any 
existing wires. The effect of this clause depends entirely 
upon the construction of the words ‘ injurious inter- 
ference,” as if this means that feeders shall be so placed 
as not to affect existing wires by induction, it wil 
completely defeat the object of the report of the Joint 
Comumnittee. 

Clause 15 relates to sparking, and entirely prohibits it. 
As it stands this clause is too stringent. Although 
sparking is naturally to be objected to, and should be 
minimised as much as possible, it is not always possible 
to avoid it altogether. 

Clause 16 is an unnecessary one, and seeks to fix the 
method of varying the current required for working the 
cars and the number of sections in a rheostat. Twenty 
is named as the minimum of sections, but twenty sections 
in rheostats is an excessive number, and this clause 
might work great hardships on some methods of traction 
where only a small amount of dead resistance is in use. 
With very large cars and heavy gradients a greater 
number of sections may be necessary, but making hard- 
and-fast rules for ever-varying conditions is to be avoided. 
There are some things in which the Board of Trade must 
allow electrical engineers freedom for improvements. 

Clause 18 refers to lines or returns laid in a conduit 
and to their easy inspection. What the Board of Trade 
considers easy inspection must be defined. It was 
understood that the regulations of the Board of Trade 
were to be drawn out having due regard to the commer- 
cial working of tramways. Now, the cost of making a 
conduit open throughout its length for easy inspection 
would entail so serious an expenditure that it would 
prevent the adoption of traction by the conduit system. 
Section D of this clause will probably lead to great diffi- 
culties, for if the conduit be formed to provide a complete 
metallic return, a complete breakdown of the system 
might be caused, whereas if it be connected in some 
parts, only a partial breakdown would ensue. Again, 
Section E of this clause, referring to a non-metallic con- 
duit, would seem to render the use of a metallic conduit 
practically compulsory, and is virtually a telephone 
clause. 

A good deal more might be said of the proposed 
regulations, but these are the most important points. 
There is in general too much feeble current wire pro- 
tection in the proposed regulations ; too much protection 
for earth return telephone wires. We hope these will 
be altered. 

It must, however, be remembered that the electric 
tramway engineers are not yet prepared, even with the 
fairest possible and most encouraging regulations, to give 
an electric tramway service that will meet the require- 
ments of most English towns. There is not yet a really 
satisfactory system of underground conductor, and the 
overhead system is not liked, although much that has 
been said against it is only partly true. But so long as 
the electrical engineer finds it necessary to provide for 
current for motors of from 25 to 40-horse power on each 
two-horse tramcar, so long will there be difficulties, and 
so long as these enormously powerful motors are required 
for merely starting cars, or getting them up an incline on 
which four horses would haul them, it cannot be said 
electrical engineers are ready for good commercial tram- 
way work, regulations or no regulations. 


TORPEDO BOAT DESTROYERS. 


WE have already alluded to the preliminary trials of 
the Havock, one of a new class of craft designed to 
paralyse the operations of hostile torpedo boats. The 
experience gained in successive naval manwuvres has 
demonstrated that the Rattlesnake class have not sufti- 
cient speed to overtake the latest type of boats in narrow 
waters, though at a distance from the coast they will be 
useful. It was urged that where bases of such opposing 
craft were equidistant, as in the Channel, like should 
meet like, that is to say, something a little larger and 
swifter than a torpedo boat, and armed with guns instead 
of the Whitehead, should be the answer to a mosquito 
flotilla within a couple of hours’ run of our shores. The 
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Havock and her sisters are the outcome of that idea. It 
remains to be seen how far they will fulfil these require- 
ments, but there are a few points connected with their 
equipment which appear worthy of consideration at this 
stage of their construction. 

In the first place, it may be remarked that we have not 
hitherto produced any vessel specially designed and suit- 
ably armed for overcoming torpedo boats. The Rattle- 
snake class, commonly called catchers, are generally 
supposed to be for that purpose, but that was not their 
origin. They were an answer to the demand from 
torpedo officers for a sea-keeping torpedo vessel to accom- 
pany a fleet, and in action to attack the enemy’s ships under 
cover of smoke and confusion. Speed, and the least dimen- 
sions consistent with being able to keep the sea, were to 
be their principal defence against gun fire. It is obvious 
that the chief weapon with which to arm such vessels 
would be the torpedo, supplementing this with a few 
light guns to prevent them from being helpless against a 
similar attack. The Scout and Fearless were then pro- 
duced to meet this demand, but did not comply with the 
condition of small dimensions because they were fifteen 
hundred tons’ displacement. They were too large and 
conspicuous to rush into a fleet action with the chance of 
escaping disablement that would reasonably attach to 
the approach of a much smaller vessel. By this time the 
French, alive to the same necessity, had built the Bombe, 
where they managed in a craft of 400 tons to embody 
what we had been seeking. We then followed with the 
Rattlesnake, Grasshopper, Sandfly, and Spider, of 525 
tons. They have four torpedo discharges, which is not 
excessive, but they carry in addition a 4in. gun forward, 
and six 3-pounder quick-firers. The 4in. gun was given 
in deference to the opinion of some who considered such 
a vessel might be employed on service where something 
larger than a machine gun would be required. They 
perhaps contemplated the necessity of shelling native 
villages in the South Seas with this class. There is more 
reason in the argument that such a gun might be useful 
in chasing, but it is too heavy, and its removal has been 
recommended by most of the officers who have com- 
manded these vessels in the naval manceuvres. The new 
12-pounder would be more suitable, and with its long 
range, more effective for a catcher; the most useful 
armament is that which comprises the greatest number 
of guns of a calibre equal to stopping or sinking a 
torpedo boat. 

Successive additions to this class have been in the 
direction of increased dimensions, until we have now 
reached, in the Hussar, a displacement of 1070 tons with 
a 4‘7in. gun at each end. She is officially designated as 
a ‘“twin-screw gunboat, first class,” and therefore, pre- 
sumably, is not considered a torpedo-boat destroyer, or 
she would have been differently armed. We assume, 
therefore, the Havock is the first of a class designed for a 
special purpose. With what equipment, then, is she to 
be provided? First, a torpedo tube is fixed in the stem. 
It is doubtful whether, even for torpedo attack, this 
would ever be used. Has anyone ever considered what 
its use entails? Picture the Havock approaching a vessel 
at a speed of over 20 knots. Anxious to be sure of his game, 
the keen officer in command is determined not to discharge 
his weapon until he is within easy range. The two may be 
only three hundred or even two hundred yards apart when 
the missile is released. Then the helm of the Havock is 
put over, but her impetus is great, and she may possibly 
collide with the enemy, or be just over the explosion of 
her own torpedo before she can turn. The use of a bow 
tube seems, therefore, one of a most dangerous nature. 
Used on the broadside the boat dashes past ; the speed is not 
sensibly curtailed; and there is a good chance of hitting 
without being sunk yourself. But it may be asked why, if the 
Havock is intended to catch or destroy torpedo boats, she is 
given a weapon which is certainly not adapted for this pur- 
pose ? We can conceive that circumstances might render 
it desirable that these vessels should be able to carry an 
alternative armament of guns or torpedoes; but that they 
must have both on board at the same time seems neither 
necessary nor desirable. The Havock carries a pair of 
revolving broadside torpedo tubes on the upper deck, 
which occupy considerable space, while her gun arma- 
ment is thus curtailed. As we have already mentioned, 
there is to be a 12-pounder forward, mounted, of all 
places least desirable, on top of the conning tower. We 
can hardly believe that the steersman’s attention will not 
be distracted, perhaps at a critical moment, by rapid 
discharges just over his head. This distraction may be 
accentuated should—and the conning tower is not lofty 
—his head come in contact with the roof. There is 
always a temptation to mount guns on conning towers. 
They look as if just put there for the purpose, and those 
who select these places will not probably suffer the incon- 
venience when the gun comes to be fired. The position, 
moreover, in the Havock is much exposed. Steaming 
against any sea, it would probably be untenable. Why 
put in this gun at all? If the 6-pounder is capable of 
doing the work required—and she carries three of 
these—why have a heavier gun, with another sort 
of ammunition and different spare gear, instead of 
increasing the number of the smaller calibre? If she 
is to be a torpedo boat catcher, high-speed and small 
guns are chiefly required. Do not try to combine several 
functions in one craft. Remove the stem tube and 
strengthen the bow for ramming. It may at times be 
necessary to cut a torpedo boat in half. In fact, at night 
this would probably be the most effective way of disposing 
of her. Have if you like the means of shipping a couple 
of broadside tubes, and a place to keep, say, four charged 
torpedoes. At present there is all the paraphernalia on 
a small scale of a torpedo gunboat, air-compressing 
machinery, kc. The engine-room is a mass of machinery, 
with nearly as many different sets of engines as in many 
battleships. She also carries an electric light, with its 
dynamo and engine, though to get an effective search 
beam the apparatus must weigh several tons. We ma 
be sure that after she has been finished in the dockyard, 
and had put into her those additional articles which 





officers when placed in command invariably consider 
indispensable, she will be so loaded as sensibly. to 
diminish her speed. We do not attach great importance 
to these craft being able to steam long distances. They 
are hardly capable of remaining at sea over extended 
periods, or working from a distant base. It is more 
necessary that they should be able, at short notice, to 
proceed at the utmost speed for a few hours, than to 
cover 3000 miles without having to coal. It is in the 
rapid generation of steam that the tubulous boiler has a 
great advantage, and its use will no doubt become general 
for this type, if not for larger vessels. The speed attained 
by the Havock—27 knots—is not, however, one with 
which we can remain satisfied, seeing that there are tor- 
pedo boats that fall little short of this. Nor is it the 
maximum that can be obtained. An increase is a ques- 
tion of cost, and we feel sure that Mr. Yarrow, if not 
limited in this respect, could produce a destroyer with a 
speed at least two knots in excess of the Havock. It is 
certain that the buyers of torpedo boats will look for an 
advance in this characteristic, and we should not wait 
with the antidote until boats are actually constructed. 

We have finally to consider the question of destroyers 
for work with fleets, and in such seas as the Mediter- 
ranean, where the bases are few and far between. For 
this service a much larger type will be required. In the 
case of a blockade, the safety of the masking fleet from 
—— attack must greatly depend upon the vigilance 
and efficiency of an inner line composed of numerous 
small vessels able to defeat an attack of this nature 
before the boats could reach the main body. If any 
managed to get through this line, the squadron would 
have timely warning, and be prepared accordingly. 
Ports on a long coast in which torpedo boats were 
known to be stationed, and watching an opportunity 
for issuing forth, would also have to be watched, 
and a general guard exercised over routes along 
which trattic is continually passing. In addition to 
cruisers a smaller class would be found useful for both of 
the services we have indicated. High-speed, a light 
armament, and a large supply of coal in proportion to 
their size, should be the principal characteristics of this 
class. They must be able to keep the sea in all weathers, 
and for comparatively long periods, without having to 
seek a port to replenish their fuel just when they are 
wanted outside. It is doubtful whether a satisfactory 
type combining these qualities can be constructed ona 
less displacement than 1500 tons. But it is certain that 
something of the sort will be in great demand in any 
future naval war, and we trust it is not being lost sight 
of now that an increase to the fleet is said to be under 
consideration. 
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THE SCOTCH COAL STRUGGLE. 


THE brief, though sufficiently disastrous, coal strike in the 
West of Scotland terminated last week in a way which cer- 
tainly does not cover the leaders of the misguided miners 
with glory. Mr. Chisholm Robertson, the leader of the 
miners in the West of Scotland, was disappointed in his 
endeavour to attain to municipal distinctions at the Glasgow 
November elections, and this, perhaps, led him to look upon 
the close of the coal struggle in England as a favourable 
opportunity for distinguishing himself in a different way. 
Accordingly, he and his colleagues demanded, in the name of 
the miners, an advance of 1s. per day, in addition to the 
two previous increases of like amount received by the men 
during the continuance of the English struggle. The 
Associated Coal Masters promptly declined the proposal, and 
though the general attitude of this body towards the men has 
been a good deal blamed, events have proved their decision 
on the main point to have been fully justified. Several in- 
dependent mine owners gave the advance, but as we have 
before pointed out, the fact of a number of exceptionally 
situated employers being able to afford a certain price for 
labour cannot be taken as a guide to what is possible for the 
trade as a whole. Some 16,000 men remained working at 
the advance, and about 30,000 came out on strike, in obedience 
to their leaders ; there not being the slightest indication that 
the men, as a whole, were desirous of the step. The next 
feature of the dispute was the promptitude with which blast- 
furnaces, iron and steel works, and other manufactories closed 
down, and set their workers adrift. Very few of these 
establishments will start now till about the middle of January 
next, which means loss of wages and consequent misery and 
distress to thousands of operatives. Meanwhile, coal con- 
tinued to fall steadily in price, and things began to look grave 
for Mr. Chisholm Robertson and his associates. The position 
was rendered all the more awkward by the scarcity of the 
miners’ funds, and the certainty that no help could be looked 
for from across the border. About the middle of last week 
two desperate steps were taken. The first was an appeal to 
Mr. Gladstone to make the strike a matter for Government 
interference; the second was the decision of the delegates to 
call out the 16,000 miners working at the advance, so that, as 
some of their orators put it, by damping out the furnaces and 
quenching the fires of the rich, the public would learn how com- 
pletely they were at the mercy of the miners. The Premier’s 
reply gave no hope whatever of assistance, and the miners 
working at the advance refused, with a few exceptions, point 
blank to obey the delegates. In spite of this awkward state 
of matters, Mr. Robertson, so late as last Friday, was at 
Hamilton telling the miners that ‘‘ Never in the history of 
mining had circumstances been so favourable to them.” He, 
however, knew that the game was up, so did the miners. 
Next day there was a wholesale stampede to re-engage on the 
masters’ terms ; and on Monday last all the pits in a condition 
to start were at work as usual. As far as the colliers are 
directly concerned, the result of their foolish struggle is that 
they have lost thirteen days’ pay, and the more thoughtful 
among them must feel that their so-called leaders are worthy 
of neither confidence nor support. It is to be hoped that the 
men will now endeavour to arrange a permanent Board of 
Conciliation with the masters, so that wages may be regulated 
on a reasonable basis without resort to such rash and in- 
dustry-slaying disputes. 








It is stated that the Etruria, which arrived in New 
York on the 10th, had to stop on the 6th inst. for ten hours while 
a broken excentric strap was repaired. The New York, it is 
also reported, met with a similar accident on her last trip. 
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PARLIAMENTARY NOTES. 


Naval matiers.—The Secretary to the Admiralty has had q 
busy time during the past week. Mr. T. G. Bowles alone 
kept him actively —. in answering or refusing to answer 
questions, to say nothing of the efforts of other members 
First, Mr. Bowles was very anxious to know whether it was 
the fact that the Admiralty had prohibited the reading at the 
United Service Institution of the paper which Lieutenant 
Bellairs, R.N., had prepared on the Mediterranean and Suey, 
Canal in war-time, and, if so, why? He also asked whether 
it was not the fact that Admiral Sir Vesey Hamilton had 
approved and endorsed Lieut. Bellairs’ request for permission 
to read the paper, which latter had been expressly invited by 
the Council of the Institution. Sir Ughtred Kay-Shuttie. 
worth was very brief in his reply. ‘Yes, the Admiralty had 
stopped the paper by virtue of the Queen’s Regulations,” and 
moreover, the Admiralty did not intend to sanction any 
departure from the regulations. For the information of our 
readers we give the article in question :— 

‘637. All persons belonging to the Fleet are forbidden to 
write for any newspaper on subjects connected with the 
Naval service, or to publish or cause to be published, directly 
or indirectly, in a newspaper or other periodical, any matter 
or thing relating to the public service.” 

Sir Ugktred refused to answer any question as to the 
advice or opinion given by any admiral. Mr. Bowles 
then asked whether the Government had in contem. 
plation any plan for protecting vessels from torpedo 
attacks by means of building breakwaters so as to make, 
in anchorages specially exposed to such attacks, like 
those at Portland and Gibraltar, an enclosed harbour 
capable of being altogether shut up by booms; and whether 
before finally adopting any such plan they would consult 
the experts in coast defence. Sir Ughtred was again brevity 
itself. ‘‘The necessity of arranging adequate measures of 
defence for her Majesty's fleet against all classes of attack 
always occupies the attention of the Admiralty, who enjoy 
the advantage of expert advice.”’ . 

Next day Mr. Bowles was to the fore with another ques- 
tion. Did the Admiralty propose to continue the ordering of 
armour-piercing projectiles from firms in France, instead of 
ordering them from Sheffield or elsewhere in England? 
Here Sir Ughtred was more explicit. ‘The subject was 
raised and debated on September 19th. The course taken by 
the Admiralty in giving an order to a foreign firm was in 
accordance with many precedents. We are affording all the 
help and information we can to British firms to enable them 
to compete with foreigners. Our desire is to give a 
preference to British firms, especially as to munitions of 
war. But this can only be done within reasonable limits as 
to price, quality, and time of delivery.” Mr. Arnold Forster 
then asked whether the British Navy was to depend for the 
supply of these projectiles in time of war upon foreign firms. 
“No,” said Sir Ughtred, ‘‘ the projectiles are only supplied 
for time of peace. There is a sufficient reserve for time of war.” 

Mr. Bowles had not done with the Admiralty even for that 
night. Having cleared up the projectile matter, he wanted 
to know whether the proposals announced in February last 
to lay down during 1893-4 some new ships, in order to main- 
tain the strength of the Navy, with a due regard to the ships 
now in course of construction by other naval Powers, and to 
the actual waste which went on in our own ships, had yet 
been carried out, and if so, to what extent, and what the new 
ships were which had been, or which would be, so laid down 
in 1893-4. The Secretary replied that the proposals were 
being carried out, and “ it was anticipated that the amount 
estimated for new construction, as distinguished from repairs 
and reconstruction, would be fully spent. The repairs of the 
Howe and other ships had been effected without encroaching on 
the amount devoted to new construction in the current year's 
estimate. The shipbuilding programme for 1893-4 includes, 
first, the putting forward or completion of ships already in hand 
in 1892-3; and secondly, the commencement of two new 
battleships, one first-class and three second-class cruisers, 
two sloops, and a number of torpedo boat destroyers.” Here 
Mr. Arnold Forster cut in toask whether it was the fact that 
in the case of five vessels which the Secretary to the Admiralty 
informed the House were commenced at the end of August 
last, the keels of two of these were only laid down last week, 
and that three of them had not yet had their keel plates laid. 
and whether he could say what work had been done in the 
two ironclads referred to in his answer. Sir Ughtred replied 
that he adhered to what he said just now. ‘The ships 
to which his hon. friend alluded had been commenced.” 
Here another inquisitive member asked ‘‘ When?” ‘It was 
true,’ the Secretary continued,” that the keels of some of 
these were not yet laid, but some of them would be laid 
within a few days, and the money which was taken in the 
Estimates for these new ships would be spent on new con- 
struction in a way which he had already announced to the 
House.” This did not satisfy Mr. Arnold Forster, who said 
he thought that his question had not been properly under- 
stood. It was whether it were the fact that out of five 
vessels which the Secretary to the Admiralty had informed 
the House were commenced in August last, two were, in fact, 
only laid down last week, and whether the other three had 
yet been laid down at all. Sir Ughtred replied that he did 
not say that five ships were commenced in August last ; he 
only stated that certain arrangements were made in February 
and August last. 

On Monday, Captain Bethell asked what was the total ex- 
penditure in labour by the latest returns upon each of the six 
large ships, viz., the two battleships, one first-class cruiser, 
and three second-class cruisers, comprised in the new build- 
ing programme of the year. The answer was as follows :— 
The dockyard expenditure to December 2nd has been as 
follows: Battleships, Magnificent, £1266 labour; £2473 
materials; Majestic, £853 and £1622; second-class cruisers, 
Eclipse, £4643 labour ; £8599 materials; Talbot, £2283 and 
£5982; Minerva, £3582 and £5094 ; grand total, £36,397. Of 
these five dockyard ships, the estimate provision and present 
anticipations of expenditure are, estimates, £251,451 ; present 
anticipation, £269,400. The House will thus see that the 
estimated expenditure on these dockyard ships will probably 
be exceeded. The Powerful, first-class cruiser, is to be built 
by contract. Tenders were invited some time ago. The 
contract will very soon be settled. Mr. Arnold-Forster asked 
with regard to the three ships whether they were the ships 
referred to in the answers to questions given by the hon. 
gentleman on August 17th as having been begun prior to 
that date. Sir U. Kay-Shuttleworth replied that he could not 
say at a moment’s notice, but he was certain that everything 
he answered was strictly accurate. 

Overtime at Woolwich.—In answer to Mr. Lough, Mr. 
Woodall said that it was true that, out of 460 men, about 
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forty had worked overtime to complete a torpedo which was 
urgently required for experiments. Of the forty men who 
worked overtime more or less for a fortnight, nine in one 
week and six in the other made seventy hours in the week. 
All such overtime ceased on November 25th, and it was not 
expected that any further occasion for overtime would arise 
on production now in hand. 

The Sharpshooter's boilers.—The Admiralty have ordered a 
set of experimental boilers for trial in the Sharpshooter. 
sir U. Kay-Shuttleworth stated that it was “intended to 
continue the practice of obtaining from every available 
source—for experimental purposes especially—any article 
likely to be of advantage in the Naval service. A similar 
course is pursued by foreign Governments, with obvious 
advantage to British industries.” This rather looks like a 
postscript to Sir Ughtred’s answer to the projectile question 

bove. 
F The Oberon trial and oil fuel—In answer to Mr. Bowles, 
the Secretary to the Admiralty said that the results of the 
Oberon trial were ancient history. ‘Oil fuel has since been 
frequently experimented upon by the Admiralty, and its 
adoption elsewhere is being closely watched, both in foreign 
countries and at home.” 

Electric communication with lightships—Mr. Mundella 
stated that the work of connecting the North Goodwin and 


Kentish Knock Lightvessels with the shore is proceeding as | 


rapidly as practicable, and it was hoped that the work would 
be completed during the present financial year. 
Lighthouse illuminants.—Mr. T. W. Russell asked for a 


return of correspondence between shipowners, Chambers of | 
Commerce, Mr. T. R. Wigham, Members of Parliament, the | 


Commissioner of Irish Lights, the Trinity House, the Board 


of Trade, and others, on the subject since the last return. | 


Mr. Mundella replied that the correspondence was published 
up to 24th February, 1893, and that which has since passed 
does not justify the cost of printing. 

Importation of foreign coal.—According to Mr. Mundella, 


the quantity of foreign coal imported during the months of | 


August, September, October, and November last, was 15,641 
tons, of which Germany furnished 1120, Holland 7062, 
Belgium 2524, France 209, New South Wales 3518, and the 
United States 1208. 
largest supply after Holland. 


The North-Eastern Railway at Heck.—This loop line was | 


authorised in 1864, and although made has never been opened 
for traffic. Colonel Gunter said that the inhabitants of 
Selby and Goole were very anxious that it should be opened, 
and they wanted to know why it was not. Mr. Mundella 
said that the Board of Trade could not help them. The 
North-Eastern Railway Company had intended by this loop 
to form a connection between their system and the Lancashire 
and Yorkshire. They had since changed their minds, and 
found a more convenient interchanging place elsewhere, and 
therefore this necessity for the line had long ago ceased to 
exist. 

tailway level crossings.—Mr. Hobhouse wished to know 
whether the Board of Trade was aware that the Great 
Western Railway proposed to change its system between 
Hungerford and Trowbridge from a single to a double line, 
and to retain the present level crossing at Little Bedwyn, 


and whether there was any power to compel the company to | 


provide a bridge or subway at this crossing. Mr. Mundella 
said that under standing orders a report from an officer of 


the Board of Trade would be laid before the Committee on | 


the Bill, and it would rest with the latter to decide. 








THE MANCHESTER SHIP CANAL. 


Tue directors and chief officials of the company left Liver- 
pool landing-stage at 7.30 a.m. on the 7th inst., according to 
the arrangements made a month or six weeks ago, and pro- 
ceeded in the Snowdrop, one of the Wallasey ferry boats, on 
their tour of inspection. The Snowdrop is 180ft. long, 36ft. 
beam, and was the first vessel to navigate the canal from the 
Mersey estuary to Manchester. The ships at Saltport flew 
their bunting. All the bridges were swung to make way for 


the steamboat; the lighter ones were opened in less than a 


minute, the wider ones in a few seconds over a minute. 
The large locks are reported to have been filled with water in 
twelve minutes. The canal was entered at 8 a.m., and in order 
to avoid reaching Manchester Docks before the time appointed, 
3 p.m., the latter part of the passage was made in a very 
leisurely fashion, and ample time allowed for inspecting the 
locks at Mode Wheel, the dry dock immediately above, as well 
as the Salford Docks, &c. A very hearty reception was given 
to the Snowdrop and her passengers on their arrival at 
Manchester. Arrangements are being made for dealing with 
trafic on and after the 1st of January. 

The following information concerning the canal we take 
from the Manchester Guardian of the 11th inst. :— 

 Theopening of theshipcanal: asingular requirement.—At the rising 
of the Salford Hundred Sessions Court on Saturday it was adjourned 


until the 30th instant, at noon, at the County Police Court, | 


Strangeways, when there will be a special sitting for the purpose 
of enabling the Chairman, Mr. Addison, Q.C., M.P., and the 
Court to grant a certiticate that the Manchester Ship Canal is 
complete and fit for traffic. This proceeding is necessary under 


the provisions of the Ship Canal Act. The certificate, which will | 


be granted after evidence has been given, will formally constitute 
Manchester a port. 

“Our Runcorn correspondent writes :—‘ On Saturday the dredger 
Manchester completed Soe work in connection with the removal of 
the dam at Old Quay, Runcorn, after which she proceeded along 
the channel in the direction of Warrington. The next point at 


which operations are to be conducted is the Partington basin. She | 
will be succeeded by the Barry, which is engaged taking away the | 


soft material that has been left; and then in turn the Walter 
Bibby will move towards Manchester. The remainder of the work 
in Cheshire is being pushed forward with all speed, and in the 
course of afew weeks everything promises to be finished. The 
shipping trade at Runcorn has considerably improved during the 
- fortnight, many vessels, coming both by the Mersey and along 
he Ship Canal, having entered the docks, On Saturday after- 
noon the Katahdiu arrived in the layby, at Runcorn, containing 
1857 loads of deals, consigned to Messrs. Pierce, Watts, and Co. 
She is the largest boat to come along the new waterway so far as 
Runcorn. She draws 20ft. Gin. She entered the canal at Eastham 
on Friday afternoon at two o'clock, and after reaching the Elles- 
mere Port she grounded on the slope. Here she had to remain 
wntil the midnight tide, when she floated ; but it was considered 
advisable to wait until daylight before proceeding further along the 
channel. The steamer African Prince, 764 tons burden, arrived in 
Saltport on Friday, and leaves to-day with a general cargo 
for Mediterranean ports for Messrs, Gough and Crossthwaite, of 
Liverpool. A flat belonging to Mr. Abel, general carrier, Runcorn 
sailed bd Warrington with material for the Ship Canal, and 
another belonging to the same owner was the first to pass through 
the Old Quay Lock, the gates belonging to which worked in a 
satisfactory manner.’ ” 


It is remarkable that Australia sent the | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the op 
correspondents. ) 





of our 





A BIT OF TRACTION ENGINE HISTORY. 


Sin,—I notice your article with the above heading in yours of the 
8th inst., it is a subject that interests a great many. ‘The traction 
engine in its present form, we know, has done a very great deal 
for agriculturists, and having in so many cases to be employed 
when it gets to its destination in turning thrashing machines and 
other machinery, it is fairly well arranged; but the traction engine 
in its present form for heavy road hauling purposes, and particu- 


barous arrangement. 
railway locomotive with as little skill as the traction engine builders 
have treated the steam road locomotive, our railways would not 
have made the progress they have done. I look upon the traction 
engine for road hauling purposes with the cross-bar wheels as a 
most barbarous invention, and there is little doubt but it is the 
wheels that have been the main cause of trouble. We know that 
various traction engine builders have patented and made half-a- 
dozen kinds of spring wheels, every one of which has long since 
run into the scrap heap. We know that if it is desirable that 
| a railway engine should be freely hung on springs running on 
| wheels turned up as true as machinery can do it, and working on 
| rails with a perfectly true surface, surely it is proper that a steam 
road locomotive, which has to face all kinds of uneven surfaces, 
ought to be on springs. 2 

It is well known in Lancashire that traction engine wheels which 
were patented six years ago are a perfect success. 
is so arranged that it adapts itself to any uneven surface of the 
road. There are never less than one hundred square inches of 
| flat surface in each wheel on the road at once. I know of a pair of 





| average load of 20 tons. There are more than twenty pairs of 
| them working in Lancashire—one of our largest carriers of heavy 
| weights has six pairs of them at work. It isa fact that, although 
| these wheels ond their performances have been known to many of 
our traction engine builders, they boycott them. When we find 
| such treatment as this dealt out to an invention which has saved 
| the traction engine from perdition in Lancashire, we need not be 
| surprised at someone trying to pirate the improvements referred 
| to by your correspondent. 
| While on the subject of traction engines, perhaps you will allow 
| me to refer to the meeting—of which you gave a report—which 
was held at Sadlers’ Wells Theatre last Wednesday. I am sorry 
we were not apprised of it earlier in Lancashire, which I am sure 
would have been represented had we known earlier. In talking 
the matter over with various traction engine owners in Lancashire, 
all are favourably impressed, and will be glad to take a part ina 
national movement to rectify the great injustice that is done to 
traction engine owners, in Lancashire particularly. 
December 11th. Epw, 


LOSSBOTHAM, 





DIXON'S AUTOMATIC FOG SIGNAL. 


S1R,—With reference to the description and illustration of this 
invention in your current issue, I should be glad if you will permit 
me to point out an omission in what is otherwise a most careful and 
exhaustive report. Your representative overlooked the important 
feature of the automatic action of the machine. This principle is 
of the utmost importance, and is the direction in which all other 
attempts to solve a difficult problem have failed. 

Taking a most common application of the ordinary detonator, 
namely, the fogging of distant signals, it is well known that these 
signals may be and are passed at danger, mre especially in foggy 
weather. Under these circumstances it is absolutely necessary 
that when a train has passed such a signal at danger, that a 
detonator should be placed on the rails behind the train automati- 
cally. This is what the Dixon invention does. 

Whether the signal be lowered or not—and in a short section it 
may happen that a distant signal is not lowered during the con- 
| tinuance of a fog—one, two, or three detonators, as desired, are 
| placed on the rails after the passage of each train. 

I shall be greatly obliged if you will kindly make the correction 
in your next issue, otherwise a wrong impression may be conveyed 
to your readers as to what this important invention really does. 
Among those present, Mr. J. P. Annett, of the London and South- 
Western, should. have been mentioned ; and for Mr. Hurst, of the 
| North London, should be read, ‘‘ Mr. Hurst, of the North-Eastern.” 
I should be much obliged if you will kindly insert this in your 
next issue. 

Palace-chambers, Westminster, 
December 12th. 


ARTHUR G, Evans, A.M.I.C.E. 


OUNDLE SEWAGE AND WATERWORKS. 

Sin,—A paragraph recently appeared in THE ENGINEER stating 
| that the cost of the contract for the above had been £6450. This 
was copied by the local papers, and has caused much misunder- 
standing and dissatisfaction, the above amount having been taken 

or the total cost of the scheme. 

Will you allow me as chairman of the Urban Sanitary Authority 
to state that the contract for iron pipes, cost of land, engineers’ 
fees, &c., has to be added to the above sum of £6450, and that the 
total cost up to date has been £10,287 3s. 2d. I ask for the 
insertion of this letter in order to correct a mischievous misunder- 
standing. C. Hopkins, 

Chairman of the Oundle Urban Sanitary Authority. 

December 9th. 





| 
| 
| STORING GAS UNDER PRESSURE, 
Sir,—In reply to the letter of ‘‘W. A. L.” in your issue of the 
| Ist, coal gas when compressed to any extent at once loses its 
illuminating properties. Were this not so, there would be no 
occasion for many railway companies to manufacture oil gas for 
train lighting for storage under high-pressure on the Pintsch or 
| Pope systems, Even if coal gas were useful for lighting after com- 
| pression there is, I think, little doubt that the cost of storage in 
| Coe gasholders would in most places prove cheaper, in spite of 
the greater space occupied, than a system of compression, which 
necessitates steam or other power, more skilled attention, constant 
supply of water for cooling jackets of compression cylinders, &c. 
ecember 12th. R. DE Sats, A.M.I.C.E. 


BRITISH LOCOMOTIVES, 


Sir,—I think the remarks of Mr. W. B, Thompson, page 537 
last week, with regard to Westinghouse brake on the South-Eastern 
Railway, are not quite fair to Mr. Cooke. I have certainly seen at 
least four engines on the South-Ecstern Railway fitted with the West- 
inghouse brake to work Great Eastern, Chatham and Dover, and 
Brighton Companies’ carriages, and no duubt Mr. Cooke has seen 
these engines. 

It is well known that all the four southern lines have fitted some 
engines and carriages with two complete brakes in order to exchange 
traffic, the details of which are given in the Brakes’ Return. 

Leicester, December 11th. CLEMENT E, STRETTON, 


STEAM ON THE HIGHWAYS. 


Sir,—I was glad to see, in your concluding paragraph of the 
Smithfield Show, you suggest there should be an alteration 
in the law to permit mechanically-propelled pleasure carriages to be 
used, Last summer I hada pleasant ride with M. Serpollet through 
some of the suburbs of Paris, on one of his steam carriages fitted 
with his ‘‘inexplodable” boiler ; a coil of pipe heated in a furnace 
to a dull red heat ; into this water is pumped « and instantly turned 
jnto steam. To stop the carriage steam is not shut off, but the 





larly with the common diagonal cross-bar wheels, is a most bar- | 
If our railway engineers had treated our 


The periphery | 


these wheels which have now been running six years, and have | 
run upwards of 50,000 miles over all sorts of gradients, with an 


water is, and the pressure instantly drops to atmosphere, and with 
the brake the vehicle is soon brought toa stand. I find that very 
few Englishmen—except those who read the engineering papers— 
have ever heard of these useful carriages, or have any idea that a 
steam carriage can be anything but a miniature traction engine. 
So quietly do these French steam carriages run that an Englishman 
resident in Paris, who had often seen them, was under the impression 
that electricity was the motive power. As I parted with M. Serpollet 
he said, ‘‘ You English are a clever nation, but your laws are bad.” 
I fear we may lose a trade which is already being worked by the 
French and Germans, if the absurd restrictionson motor carriagesare 
not shortly removed. JOHN Henry WRIGHT. 
Barfield, Farnham, December 11th, 











THE CIVIL AND MECHANICAL. ENGINEERS’ 

| SOCIETY. 

| Av the opening meeting of the Civil and Mechanical Engineers 
| Society on the 14th inst., the President, Mr. Reginald Bolton, 
| A.M.1.C.E., gave an address upon the subject of ‘‘ The Literature 
| of Engineering,” and spoke of the need for scientific reading among 
| young engineers, if they desired to make a reputation for accuracy, 
| and for acquirement of the theory which should guide the use of their 
| practical experience. The requirements of an engineer of the 
| present day are such that he should be armed at many points, and 
| while not neglecting practice, he should be equally devoted to 
book study. A great deal of improvement could be gained by 
well directed reading. Great difficulties, however, surround the 
attainment of this object. In the first place most scientific works 
are disproportionately dear, and while some improvement in this 
respect may be expected, as processes of engravings, &c., become 
cheaper, it still remains very necessary that a student should have 
some reliable indication of what works he should spend money and 
| time upon in his search for giveninformation. Nosuch indications 
exist, however, and Mr. Bolton proceeded to recommend 
the production of a system of guide books to scientific 
study, to be issued by the chief societies and institutions. 
He pointed out the advantages which would thus accrue to science 
in general from the overlapping of information, whereby much that 
is now a sealed book to one branch of the great profession would 
become accessible to it. In this connection, too, is the question of 
the systematic publication of Transactions, and their indexing, as 
is done in the United States by a joint board or committee 
appointed by the engineering societies. The preparation of a 
bibliography of applied scientific works was also dealt with, 
and a recognised glossary of technical terms, and all these 
urged upon the notice of those societies which, by reason of 
their position and wealth, could best undertake them, These 
would clear the way for the student, and show him without waste of 
tlme and energy where and what to read. The President then 
touched on the reverse side, or the question of what not to read, 
and here fell upon much of the periodical so-called scientific litera- 
ture, and particularly upon the commercial element introduced 
into columns supposed to be devoted to the record of scientific fact, 
and the system of touting for advertisements pursued by some 
such periodicals. He then turned to the more congenial subject of 
the libraries of London, and recommended to the Institution of 
Civil Engineers the question whether their fine library of 30,000 
volumes could not be made accessible to all respectable students. 
The excellent arrangements of the Patent Library were commended, 
and the address brought to a conclusion by reference to a number 
of works of value to a young engineer. 








THE JUNIOR ENGINEERING Soclety.—Before proceeding with 
the business of the meeting on Friday, the 8th inst., the follow- 
ing resolution was passed :—‘‘ That the members of the Junior 
Engineering Society have learnt with deep regret of the loss which 
the scientitic world has sustained by the death of Professor John 
Tyndall, LL.D., F.R.S., vice-president of the Society ; and to 
Mrs. Tyndall they would venture to offer the expression of their 
most profound sympathy. Their respect for the memory of the 
illustrious physicist is mingled with a sentiment of regard 
originated by the kind and sympathetic consideration which he 
always extended to the Society since his acceptance of office 
therein. They desire also to record their sense of the great 
services which he has rendered the progress of science as the 
result of his far-reaching researches and other labours, which must 
ever remain his most lasting memorial.” 

DEATH OF AN OLD YORKSHIRE MINING JOURNALIST.—On Tuesday 
night week, at a late hour, Mr. James Ruglen, one of the oldest 
trade correspondents in Yorkshire, died at Barnsley, at the 
advanced age of seventy-two years. Mr. Ruglen, who wasa printer 
by trade, came to Barnsley early in 1855, and started the Barnsley 
Times newspaper for the late Mr. Richard Pybus. On severing his 
connection with that paper, he commenced business as a printer at 
Barnsley. He was for a short time joint publisher of the Barnsley 
Chronicle, was afterwards proprietor of the Barus/ey Herald, and 
twice joint publisher of the Midland and Northern Coal and Iron 
Trades’ Guzette, a trade paper devoted to coal and iron trade news. 
From 1857, when the Lundhill Colliery explosion occurred, sacrificin; 
189 lives, for nearly thirty years he was a prominent figure at an 
in connection with colliery disasters, strikes, and disputes. On 
the occasion of the Oakes Colliery explosion, when 364 lives were 
lost, he compiled a narrative of events extending over 132 pages, at 
the request of the late Mr. T. W. Embleton and other mining 
engineers. He has been a widower eighteen years, and leaves a 
family of five daughters and two sons. 

LauncH OF H.M.S. Forte.—Ou Saturday last a further addi- 
tion was made to the British Navy by the launch from Chatham 
Dockyard of the new second-class protected twin-screw cruiser 
Forte, one of the group of eight of the same class ordered to be 
built under the Naval Defence Act of 1889 in the Royal dockyards. 
Her first keel-plate was laid on September 2nd, 1891, and she is of 
the following dimensions :—Length between perpendiculars, 320ft. ; 
extreme breadth, 49ft. Gin.; and displacement, at a mean draught 
of 19ft., 4385 tons. Her hull, with the exception of stem, stern, 
and rudder posts, is built of steel. Like other cruisers of the same 
class, she has no side armour, but is fitted with a steel protective 
deck throughout her length, and has an armoured steel breast- 
work din. thick for the protection of her machinery; and being 
intended for foreign station service, is wood-sheathed. She 
will be fitted with triple-expansion three-cylinder twin engines 
constructed at Chatham Dockyard, designed to develope 9000 
indicated horse-power under forced draught, with which she is 
expected to attain a speed of 194 knots an hour, Steam will be 
supplied by eight single-ended three furnaced circular boilers, 
made fora working pressure of 1551b. per square inch. The Forte 
will be armed with two 6in., eight 4*7in., and eight 6-pounder 
quick-firing guns, seven ‘*45in. machine—-Maxim—guns, and one 
3-pounder, and one 9-pounder rifle muzzle-loading guns. She will 
also be fitted with two fixed l4in. torpedo tubes—one being 
in the stem, and one at the stern, for fore-and-aft firing; and 
two swivelling tubes of the same size for side firing. At the launch- 
ing ceremony the Forte was named by Mrs. Morant, wife of Rear- 
Admiral G. Digby Morant, superintendent of Chatham Dockyard ; 
and the company present included Rear-Admiral Morant; Vice- 
Admiral Heneage, Commander-in-Chief at the Nore ; Captain Lord 
Charles Beresford, C.B., of the Steam Reserve, Chatham. General 
Forster, General Hewett, C.M.G., Colonel Scott, R.M.L.I., Capt. 
Powlett, Superintendent Sheerness Dockyard; the Rev. F. J. 
Matthews, Chaplain; Mr. J. A, Yates, Chief Constructor; Mr. W. 
G. Littlejohns, Chief Engineer of Dockyard, Chatham; and other 
naval and military officers. The Forte’s complement of officers and 
men will be 300, and her cost, exclusive of machinery, £131,000. 
Since launching the vessel has been brought into the steam basin at 
Chatham, and her engines, which are completed, and have already 
been tested with steam to the great satisfaction of the Lords of the 
Admiralty, will at once be erected on board, so as to enable the 
vessel to be finished for commissioning early in the next financial year, 
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RAILWAY MATTERS. 


THE first section of the Congo Railway, from Matadi 
to Kenge, was officially opened on the 4th inst. The inaugural 
ceremony passed off successfully. 


A DIFFERENCE having arisen between the London 
County Council and the North Metropolitan Tramway Company 
respecting the purchase of the company's undertaking, the Council 
propose to apply to the Board of Trade to appoint a referee. 


THE negotiations for the purchase of the Great Russian 
Railway by the State have resulted in an arrangement by which 
the amount to be paid by the Government to the holders of 
Founders’ Shares, of which there are in all 10,000, is fixed at 150 
gold roubles of Four per Cent. Bonds, and twenty credit roubles in 
cash per share. 


Ar the meeting of the Railway Rates Committee, on 
Wednesday, Mr. P. M’Hugh’s amendment to the chairman’s draft 
report, affirming the desirability of establishing in Dublin a local 
tribunal having power to deal with all disputes arising in Ireland 
between traders and companies in regard to rates and conditions 
of transport, was negatived by nine votes to three. The minority 
consisted of Mr. M’Hugh, Sir A. Rollit and Mr. Burnie. 


At Rotherham the Midland and the Manchester, 
Sheffield and Lincolnshire Railway Companies are appealing 
against their rating on the ground that their revenue has been 
diminished by the strike. For the Midland it was stated that the 
coal loss represented 66 per cent. of their income. For the Man- 
chester, Sheffield and Lincolnshire it was urged that the share- 
holders had no dividend last half-year, and are not likely to have 
any this. These appeals are but the first of a series. 


THERE were at the end of December, 1892—according 
to a report dated October 17th last, from Mr. Biand, the secretary 
of the British Legation at Mexico—ten principal lines open in the 
Republic. Of these, five had a total length of 3907 miles, as 
against 2415 miles in 1887, so that during the six years 1492 miles 
have been added, an increase at the rate of 62 per cent. On these 
five lines the aggregate number of passengers increased from 
1,586,000 in 1887 to 2,817,000 last year; the quantity of goods 
carried advancing in the same period from 874,000 tons to 
2,478,090 tons. 


Tur German Minister for Railways, Herr Thielen, has 
just decreed that through carriages shall be run on the trains 
called the ‘* English North Expresses,” between Berlin and the 
Hook of Holland, in connection with the Harwichsteamers. They 
are to be new bogie corridor carriages of the latest type, and it is 
hoped they will be ready for the Christmas traffic. The distance 
between Berlin and London, ri@ the Hook of Holland, is the 
shortest of any route. The Great Eastern Railway Company has 
ordered for next summer's service two twin screw 18-knot 
steamers of 1700 tons, to be called the Berlin and Amsterdam. 


Tue dispute at Cilfrew tin-plate works is ended. 
There has been another mass meeting of Taff Vale Railway em- 
ployés, at Cardiff, when the subject of “grievances” was dis- 
cussed. It is difficult to point out what the grievances are. The 
common-sense view of the public is, that any case of alleged hard- 
ship brought before the manager would be fairly dealt with. He 
has had a great task to brush aside old custom and bring about 
proper systematic methods. In former times trucks of coal would 
be run into stations for ‘‘loco.” purposes. Now drivers have an 
allowance of 25]b. per mile. 


THE most serious railway accident of the week, says 
the last-received Engineering News, was the derailment of a freight 
car on the Baltimore and Ohio Railroad bridge near Hyndman, 
Pa., November 27th. The bridge gave way, and fifteen cars went 
into the creek. No particulars of the bridge are given. Seven 
men are reported buried in the creek. A glancing collision 
occurred at Tipton, Mo., on the Missouri Pacific Railway, Novem- 
ber 21st, owing to the engineman of a freight train trying to back 
his engine and one coal car across the main track on to another 
side track in front of a fast mail train, for which he was waiting. 
The coal car was smashed, and the engine of the express turned 
round and thrown on its side. Four men were injured, two fatally. 


As the 5 p.m. train on the Midland Railway from 
Brynamman for Swansea was approaching Ynisygernon Juction on 
Tuesday a heavy landslip occurred, and a portion of this falling 
on the last two carriages of the train had the effect of capsising 
one and throwing the other off the rails. Several passengers were 
cut about the head and face through the overturning of the 
carriage, and all suffered more or less from shock. The only 
person seriously injured was the guard Meredith, who, notwith- 
standing every care and attention, died on Wednesday from his 
injuries. It is stated that it was only the breaking of the 
couplings attaching the engine and the first three carriages to the 
two overturned ones which saved the whole train from calamity. 


Mr. J. H. Cuutton, of London, who sat as umpire in 
the arbitration proceedings at the Lion Hotel, Warrington, in 
October last in the matter of arbitrations between the Hon. Ellinor 
and Elizabeth Wilson Patten and the London and North-Western 
Railway Company, and the trustees of the late Lord Winmarleigh 
avd the London and North-Western Railway Company respectively, 
having reference to land at Arpley, Warrington, required by the 
company for siding accommodation in connection with the docks to 
be constructed by the Manchester Ship Canal Company at Warring- 
ton, bas just made his awards, In the first arbitration the amount 
claimed was £12,320, the highest valuation for the company 
£4754 10s. 1d., and the amount awarded is £9113. In the second 
arbitration the amount claimed was £3980, the highest valuation 
for the company £896 10s., and the amount awarded is £1863. In 
each arbitration Mr. John White, of Bold-street. Warrington, 
was the arbitrator for the claimants, and Mr. Hull, of Euston 
Station, London, for the company. 


Tuer Russian Government now publishes yearly a great 
volume of statistics of the movement of freight on the railroads 
and watercourses of the country. Unfortunately, only tonnage, 
and not ton mileage, is given, so that we have really little idea of 
the amount of traffic, though, in the absence of anything to indi- 
cate a change in the average haul, we may compare one year with 
another. The /tai/road Gazette gives the following from the report. 
The last issue covers the business of 1891, when 35,226,000 tons 
were carried on the railroads, which differs very little from the 
tonnage of the three previous years. Of the whole, no less than 
21°9 per cent. was grain and flour; 14°8, coal; 13:5. wood 
and timber; 6-2, petroleum and its products; and 3-2 per 
cent., salt; these articles thus making nearly 60 per cent. 
of the whole. The grain and flour carried amounted to more 
than 250,000,000 bushels. Of the total freight shipped 28} per cent. 
went te seaports or border stations in 1891, which was the famine 
year, when exports for breadstuffs were prohibited altogether for 
several months; but in 1890 the part going to ports was only 
294 per cent., and in 1889 304. Nearly twice as much is carried 
to the Black Sea and the Sea of Azof—connecting with the Black— 
as to the Baltic. More freight goes into Russia at the border 
stations—chiefly from Prussia—than goes out of it. The freight 
moved on interior watercourses, excluding timber rafted, was 
11,124,000 tons in 1891, or nearly one-third of the railroad freight. 
This water tonnage was a trifle greater than in the two previous 
years, and 8 per cent. more than in 1888. The timber rafted 
decreased from 9,540,000 tons in 1589 to 9,000,000 in 1890, and 
7,524,000 iu 1891. The grain shipments by water were about 
75,000,000 bushels. About two-thirds of all the water freight was 
carried on the Volga, or the canal and other waters which connect 
it with St. Petersburg. 


NOTES AND MEMORANDA. 


In Greater London 38336 births and 3196 deaths, or 
nearly three per minute, were registered last week, corresponding 
to annual rates of 29°7 and 28°5 per 1000 of the estimated popu- 
lation. 


NuMEROvs processes have appeared of late in the 
patent list, whereby it is claimed that petroleum could be rendered 
non-explosive, and also uninflammable. One of these is described 
as consisting in adding to about forty gallons of petroleum, 2 lb. 
of copper sulphate, and stirring the whole well. After about six 
hours’ standing the oil is ready for use. 


Ir is stated by a contemporary that from his researches 
M. Pictet finds ata temperature of - 80 deg. C., or — 112 deg. Fah., 
a lump of sodium is not in the least acted upon by hydrochloric 
acid ; but as the temperature rises the reaction begins, and becomes 
more and more energetic, until at length there is an explosion. 
Iron is attacked by the hydrochloric acid when the temperature is 
too low for the sodium to be attacked atall. Marble, in the same 
way, remains unaffected by hydrochloric acid. 


THE deaths registered Isst week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
28°6 per 100 of their aggregate population. In London 2466 births 
and 2556 deaths were registered. Allowing for increase of popula- 
tion, the births were 84 below, and the deaths were 870 above, the 
average numbers in the corresponding weeks of the last ten years, 
the excess of deaths over births being most unusual, influenza 
being chietly responsible for this. The annual death-rate per 1000 
from all causes, which had been 24°4, 26°5, and 27*1 in the 
preceding three weeks, further rose last week to 31-0 


AT a recent meeting of the Boston Society of Civil 
Engineers, a paper was read entitled ‘‘ Notes on Water Power 
Equipment,” by Mr. A. W. Hunking, who stated that the census 
of 1880 gave the number of water-wheels then in use in the United 
States as 55,000, and that the total power developed was only 
about 5 per cent. of the total available power in the country. He 
estimated that to-day there are upwards of 70,000 water-wheels in 
use in the United States, but after recounting the great and noted 
water powers like Lowell, Holyoke, Minneapolis, Spokane, and 
others, said that a liberal estimate of all these would take only 
about 2000 turbines, showing that the overwhelming majority of 
all the turbines, or over 68,000, are at the inconspicuous country 
mills, and that the conditions affecting these do not receive their 
fair share of consideration when discussing such questions as value 
of water power, Xc., in the general way. 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read on “‘ The Application of Sound Vibrations to the 
Analysis of Mixtures of two Gases of different Densities,” by M. 
E. Hardy. The apparatus, called the formenephone, consists of 
two organ pipes, one of which is filled with pure air, the other 
containing the mixture of gases to be analysed. The pipes are of 
the same dimensions, and give the same note when blown under 
the same circumstances, If one of them is filled with air contain- 
ing 1 per cent. of formene, the unison is disturbed and one beat is 
heard every three seconds. With 2 per cent. there are three beats 
in two seconds, with 3 per cent. two beats per second, and so on, 
Similar results may be obtained with carbonic acid as an impurity. 
The figures given apply to pipes sounding C, For mixtures 
whose density closely approaches that of air C; is more suitable. 
Each determination is finished in a few seconds. The apparatus 
is well suited to the determination of the amount of fire-damp in 
mines. 


THE method of testing turbines at the Holyoke 
flume and the sharp competition have resulted in producing, as 
standard American turbines of to-day, several makes which yield 
an efficiency equal to that of the old-time Boyden turbine, at an 
average of about one-fourth its cost, horse-power, according to a 
paper by Mr. A. W. Hunking—Boston Society of Civil Engineers— 
being the same. Turbines may now readily be procured yielding 
80 per cent. of the theoretical power in the water. Such a wheel, 
if used under conditions such as existing at Lowell, Lawrence, or 
several of the large leased powers, could be paid for at market 
rates rather than take a wheel yielding 70 per cent. of useful 
effect as a free gift, as may be readily demonstrated. Thus, fora 
mill using 600-horse power, the extra water used to give the same 
power by the wheel of smaller efficiency would, at a rental of 
20 dols. per horse-power per year, cost about 1500 dols. per year, 
and the 600-horse power 80 per cent. turbines could be put in for 
about 15,000dols, In country mills, where for six or seven months 
of the year surplus water runs to waste, the saving would be pro- 
portionally less, but the author maintained that the cases were 
extremely rare where true economy would not justify the more 
expensive and more efficient wheel, 


Tue following translation of a reply given by Professor 
Galileo Ferraris to a young lady who asked what electricity was, 
bas been given by the £/ectrician. Professor Ferraris has conferred 
a great benefit on all those who are supposed to have any know- 
ledge of that magic science electricity, and are therefore contin- 
ually being asked this question, though whether the reply satisfied 
the questioner is rather doubtful. His reply was :—‘* Maxwell has 
demonstrated that luminous viorations can be nothing else than 
— variations of electro-magnetic forces; Hertz, in proving 

y experiments that electro-magnetic oscillations are propagated 
like light, has given an experimental basis to the theory of 
Maxwell. This gave birth to the idea that the Juminiferous ether 
and the seat of electric and magnetic forces are one and the same 
thing. This being established, I can now, my dear young lady, 
reply to the question that you put to me—What is electricity / it 
is not only the formidable agent which now and then shatters and 
tears the atmosphere, terrifying you with the crash of its thunder, 
but it is also the life-giving agent which sends from heaven to 
earth, with light and heat, the magic of colours and the breath of 
life. It is that which makes your heart beat to the palpitations of 
the outside world, it is that which has the power to transmit to 
your soul the enchantment of a look and the grace of a smile.” 


A PRELIMINARY note on a mechanical theory of comets 
was recently communicated by Professor J, M. Schaeberle to the 
Astronomical Journal, this being ‘‘ a strictly logical consequence of 
the mechanical theory of the corona.” The principles which serve 
as a basis may be fe briefly to be the following :~-Any given 
solar eruption gives rise to both prominences and streams. The 
ejective force being the same, the mass of a given volume of 
coronal stream is less than that of a prominence. Assuming mean 
density of coronal stream to be one-seventh of that of accompany- 
ing prominence, the same explosive force which during the last 
eclipse sent prominences to a height of 80,000 miles, will send 
coronal matter forming the streams to an infinite distance. Coronal 
streams extend far then into space. The densest portion of the 
stream is located at the point of minimum velocity, and the coronal 
streams visible in the last total eclipse were, Professor Schaeberle 
says, according to his photographs, apparently most dense in the 
higher regions, proving that the matter was in rapid movement. 
The mechanical theory of comets supposes coronal streams to issue 
from the sun at all angles, These streams will penetrate far into 
space—some crossing one another. The atmosphere of a comet on 
striking these streams will in projection be in the form of luminous, 
nearly concentric, ares, the greatest brilliancy being near the most 
advanced part of each stratum. More than one coronal stream 
will produce in the comet multiple tails, the angles between the 
tails being a function of the velocities of motion, and the inclina- 
tions of the streams. An examination of the cases where a tail is 
turned towards the sun is explained by a coronal stream, having a 
less velocity than that of the receding comet, thus producing such 





a phenomenon the moment the stream is entered, 
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MISCELLANEA. 


Ix our notice of the trials of H.M.S. Speedy 
issue of the 10th November, the propellers are referred to as being 
made of gun-metal. We learn, however, that the boss only 4 
made of gun-metal, the blades being of Parson’s manganese bronze, 


Wiru reference to the article on ‘* Water-tube Boilers.” 
in your issue of 24th ult., the Patent Shaft and Axle-trce Comy an 
inform us that the steel from which the tubes for the Yarrow and 
Thornycroft boiler were made was manufactured by that Comp: 


in our 


any, 

A PRACTICAL outcome of the British Association Com. 
mitee on standard screws and threads for small sizes is the 
‘*British Association” screw plate for sizes 0 to 8, which is now 
being introduced by Messrs. Selig, Sonnenthal and Co. The go. 
called plate is really a stock to carry either of nine different sizes 
of dies which make a screw at one cut. 

THE Swansea Harbour extension movement, says our 
Welsh correspondent, is being strongly supported. The ‘County 
Council support the Cardiff Harbour scheme, to which we hope to 
return shortly. Sir W. T. Lewis has been busily engaged in 
London of late on the Parliamentary Bill, and further details are 
expected of the great movement for giving largely increased dock 
accommodation to Cardiff. 

Ar the meeting of the Liverpool City Council on 
Wednesday, a resolution was unanimously adopted that it was 
desirable that a joint committee should be appointed, consisting 
of representatives of the corporation, the Dock Board, and the 
various railway companies in the city, to make inquiries as to the 
effect likely to be ‘aiereeng1 on the trade of Liverpool by the 
working of the Manchester Ship Canal and to report thereon, 


Ir is stated that the Russian Government have now 
practically decided on the construction of —(1) An open water port 
on the Murman coast in Russian Lapland, at a place not far from 
the confines of Norway; and (2) a railway to connect this port 
with Uleaborg—on the Gulf of Bothnia—and St. Petersburg. We 
need hardly point out that it is impossible to exaggerate the 
importance of this new move, The proposal itself was mooted in 
1886, but its importance was not realised. 


Divers were on Saturday engaged in endeavouring to 
ascertain the cause of an extraordinary occurrence which had 
happened on the new Dover Harbour works, in the course of some 
pile-driving in the sea. A daily contemporary says a row of iron 
piles, each weighing several tons, had been driven, and the usual 
tests of superincumbent weight were being applied to one, when it 
began to sink, and slowly disappeared, One man, who was rescued, 
was thrown into the sea, and much damage was done. 


GRADUALLY the facility of distribution of power by 
electricity is being extended to tools and machines hitherto worked 
by belts or other means, The Thames Ironworks and Shipbuild- 
ing Company have taken up the manufacture of Mr. F. J. Rowan’s 
electric-magnetic drilling, riveting and caulking machines, which 
are being used by shipbuilders and bridge builders, and we hear of 
electrical means of working machine tools even of small sizes by 
electric motors insead of belts in manufactories, and of working 
many of the machines in flour mills without the shafting and belts 
at present necessary. 


Tue eleventh annual dinner of the Association of lore- 
men and Marine Engineers was held at the London Tavern, Fen- 
church-street, on the 9th inst., the chair being occupied by Sir 
William Arrol, the vice-chair by J. C. Jobling, Esq., whilst amongst 
the guests assembled were:—Mr. Andrew Stewart, Glasgow, Mr, 
J, Stewart Wallace, J.P., M.P., Mr. John Kennedy, Mr. Henry M. 
Rait, Mr. Ronald Taylor, Fleet Engineer, Mr. P. Gardiner, Dr. T. 
Power, Mr. T. Wishart Philips, Messrs. J. Lancett, R. Fox, J, 
McFarlane, James Boyd, Henry Ives, C. K. Maddox, J. B. Jobn- 
ston, Thomas Russell, Gi. Williamson, G, H, Seage, J. E. Wright, 
J. Keen, and W, Gray. 


REFERRING to the Directory of Telegraphic Addresses, 
which Mr. Sell is about to publish, he states that he has now 
received the whole of the lists from the Post-oftice, and the reply 
to the Postmaster-General’s query as to whether firms would con- 
sent to his giving him their various registered telegraphic addresses 
for publication has been almost unanimously in favour of the pub- 
lication, the number objecting—presumably private gentlemen— 
are only a few hundreds out of some 45,000 firms. We are in- 
formed that the book cannot be reprinted once the type is dis- 
tributed, and hence, unless the publisher makes a tolerably accu- 
rate estimate of the number required from orders received, a good 
many merchants may be disappointed hereafter. 


A company has been formed to carry out a scheme 
prepared by Mr. W. J. Brewer, of Messrs. Pearce and Co., London, 
to run a cable car from a spot near the Devil’s Dyke Station, near 
Brighton, to the ravine from which the place derives its name. 
Then to run an aérial flight about 1250ft. across the Dyke, by means 
of acar suspended on a cable, and the novelty about which will be 
that the weight of the car will, to a considerable extent, be 
relieved by a cigar-shaped balloon, which will be made to rise by 
the aid of powerful fans worked by electricity. A third portion of 
the scheme is a steep gradient tramway down to the Devil’s Punch 
Bow], which will be prettily laid out as tea gardens, All the 
legal requirements have, it is stated, been satisfied, and operations 
begun. 


Tue Ferris Wheel at Chicago, says Secretary Vincent 
in his report to the stockholders, carried 1,453,611 passengers at 
50 cents each. The receipts were thus 726,805°50 dols, After 
paying off 300,000 dols. due on the bonds, the company divided 
equally with the Exposition 426,805°50 dols.; after deducting 
operating expenses, the sum of something over 150,000 dols, was 
divided between the stockholders, Offers of purchase have been 
received from Coney Island, New York, London, and Antwerp, but 
none of these were satisfactory. The work of taking it apart began 
on November 17th. Just now the wheel company is being caused 
some inconvenience by a suit brought by W. D. Sommers, in the 
name of the Garden City Observation Company, for infringement 
of patent, but an American contemporary says the Ferris Wheel 
Company, however, claims that there is no infringement, and that 
the suit causes only temporary inconvenience to the company. 


At a recent meeting of the Hull and District Institu- 
tion of Engineers and Naval Architects Mr. J. C. Simpson read a 
paper on ‘‘Incrustation in Steam Boilers.” He said, one of the 
most troublesome problems that steam users in this district have 
to contend with is feed-water for their boilers, as nearly all the 
water available is more or less heavily charged with lime and 
magnesium salts, which cause formations of scale and deposits 
of sludge. Analysis of a quantity from one particular source in 
Hull gives the enormous proportion of 745 grains cf solid matter 
per gallon, and in addition B85 grains of chlorine—in suspension 
and dissolved—this latter being equal to 603 grains of common 
salt. If a boiler using this supply were to be neglected, and not 
continually blown off and cleaned, serious trouble would quickly 
result, as in a Lancashire boiler evaporating, say, 20,000 gallons 
per week, the deposits left would in a week amount to close upon 
one ton, or sufficient in one month to cover 800 square feet of boiler 
surface with a thickness of scale equal to }#in. He recommended 
(1) the blow-off tap to be opened first thing in the morning, and 
again on starting after stoppage at each meal, for twenty seconds 
at a time; (2) that a suitable fluid be put in regularly with the 
feed-water ; (3) when the time comes round for boiler cleaning, 
that the water be kept in after the steam is blown out, the dampers 
opened, and the brickwork allowed to cool for thirty-six hours if 
practicable, then the water run off, and men go in as soon as 
possible and scrape the plates and wash out. ‘To these might be 


added the preventive use of high temperature feed-heaters, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. 

AGAIN it is possible to report a firm tone on the Birmingham and 

Wolverhampton iron and coal Exchanges this week, Fuel prices 

appear to have reached their limit in the “ settling down” process 

through which they have been passing since the strike. Steel 
keeps brisk, Siemens-Martin slabs and blooms of 2in. and upwards 
are quoted £4 10s., deliycved here from the West Coast and South 

Wales, and Bessemer and Siemens tin bars are £4 10s, to £4 12s, 6d. 

Siemeus-Martin plating bars are £5 10s. In the finished iron trade 

demand and prices remain as last week. ae ; 

In the pig iron trade some makers are complaining that prices 
are much too low, and are stating that an advance of as much as 
hs, would be needed upon present prices to tempt producers to 
make a full output. Mr. Alfred Hickman, of the Spring Vale 
Furnaces, quoted his 8.V.H. hydrates, 55s.; B.F.M., all mine, 
47s. 6d.; and common, 40s. Other local and Midland makes are 
without change on the week. The Barrow Company quoted 
hematites, grey forge, 55s. 6d., delivered here; No. 3, 56s. 6d.; 
No. 2, 57s. 6d.; and No. 1, 59s., all less 24 per cent. 

In Midland iron trade circles much regret is expressed at the 
death of Mr. Richard Dodd, one of the directors of John Lysaght, 
the well-known black and galvanised iron makers of Wolver- 
hampton and Bristol. He died on Tuesday, at his residence, 
Tettenhall, near Wolverhampton, at the age of 70. He was con- 
nected with the Staffordshire iron and coal trades all his life, and 
was for many years one of the proprietors of the Monmer Iron- 
works, Willenhall, formerly carried on by Messrs. Deakin and 
Dodd. When Mr. John Lysaght bought the Swan Garden 
Ironworks in 1878, he appointed Mr. Dodd as general manager. 
He occupied this position up to the time of his death, and upon 
the concern being turned into a limited liability company he had 
also a seat on the board. 

Engineers and manufacturers note with satisfaction that reports 
received this week from Australia are, on the whole, more favour- 
able than recently. It is believed that prices have touched bottom 

wire netting having been sold at Melbourne in October at 
£16 10s. per mile—and that things will now see an upward tendency, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Maichester.—Except that the accumulation of orders during the 
recent stoppage is, for the present, bringing a fairly active demand 

upon the market, both for raw and manufactured material, and 
with stocks completely run down both in iron and fuel, current 
rates are likely to be maintained for the next two or three months, 
there does not seem to be any very material improvement in the 
position generally. As regards actually new work, this is reported 
to be coming forward only in very moderate quantities, and the 
returns of the engineering trades union organisations do not show 
that the number of unemployed has been very largely decreased 
since the pits have resumed work, the Amalgamated Society of 
Engineers having still between 11 and 12 per cent. of the local 
membership in receipt of out-of-work support, whilst the returns 
for the society generally show nearly 9 per cent. of the total mem- 
bership on donation benefit. The reports as to the condition of 
trade in the various districts also continue unsatisfactory, but there 
would seem to be a more hopeful tone as to the future, and 
expectations that with the spring there may be some revival of 
activity. 

There was about an average attendance on the Manchester iron 
market on Tuesday, but inquiries, if anything, were perhaps not 
quite so brisk as last week. With the limited supplies, however, 
of both raw and manufactured material just now upon the market, 
a firm tone is maintained, with rather a hardening tendency in 
some instances. In pig iron the demand is chiefly just now upon 
forge qualities, and Lancashire makers who have now got their 
furnaces fairly to work, have no difficulty in booking orders at 
prices equal to about 45s., less 24, delivered Manchester. Of 
Lincolnshire forge there is very little in the market, and 4ls. 6d. 
to 42s, represent about the minimum figures for delivery here. 
In foundry qualities there is only a very moderate business 
doing, and Lancashire makers are not able to get much more 
for these than forge qualities, 45s. to 45s. 6d., less 24, delivered 
Manchester, being about the average figures, with Lincolnshire 
quoted at about 42s, 6d. to 43s. and Derbyshire nominally about 
f0s. net cash, delivered bere. For outside brands, prices have 
shown a tendency to harden, quotations for Middlesbrough being 
advanced about 3d., whilst for Scotch iron it is difficult to get any 
price at all, as there are only very small stocks held, and there is 
little or nothing coming forward from makers. Delivered equal to 
Manchester, good foundry brands of Middlesbrough iron are quoted 
at about 44s, to 44s. 3d., whilst with regard to Scotch iron, where 
prices are quoted at all, they are about 47s. 6d. for Eglinton, and 
48s, 6d. for Glengarnock, net prompt cash, delivered at the 
Lancashire ports. 

Finished ironmakers are still pressed with orders for immediate 
delivery, owing to the accumulation of business during the recent 
stoppage, and prices were firm at about £5 15s, for Lancashire, to 
£5 17s. 6d. for North Staffordshire bars; but in most cases local 
makers would sell forward at about £5 12s. 6d. per ton. Lanca- 
shire sheets remain at about £7 5s, to £7 10s., and Staffordshire 
£7 7s. 6d. to £7 10s., with Lancashire hoops quoted at £5 17s, 6d. 
yd random, and £6 2s, 6d. for special cut lengths, delivered in this 

istrict. 

Business in the steel trade continues very quiet, with good 
foundry hematite not fetching more than 53s, 6d., less 24, delivered 
Manchester, and quotations for steel billets and steel boiler plates 
altogether heotinal. 

In the metal market, the recent rise in copper has been followed 
by an advance in list rates for brass wire and sheets of }d., and 
upon brass tubes of 4d. per pound ; but there is only a very slow 
business doing. 

With regard to the engineering trades, the general report is that 
there is still only a very moderate weight of work coming forward ; 
in some cases establishments are fairly supplied with orders to keep 
them going, but have very little ahead. Generally, however, they 
are short of work, and the position at present does not indicate any 
probable early revival. 

Messrs, Richard Johnson, Clapham, and Morris, of Manchester, 
have purchased the metal fret and perforating business which has 
been carried on for the last twenty years by Mr. Charles J, Wellard, 
at Moseley-street, Birmingham, and this they are transferring to 
their Lever-street Works in Manchester, where special plant and 
an exceptionally complete set of all descriptions of dies are being 
put down. 

So rapid has been the development of milling during the last two 
or three years, that this process, which at one time was only con- 
sidered suitable for the lightest class of machinery, is now being 
— to the heaviest descriptions of work, and there would seem 
to be no limit to the dimensions of milling machines at present 
required for heavy engineering operations. As illustrating the 
— development of milling in heavy engineering work, I was the 
other day shown, during a visit to the works of Messrs. Kendall 
and Gent, of Manchester, a very powerful vertical milling and pro- 
filing machine, which they have just completed, for milling round the 
cranks and similar work of large Corliss engines, This machine, 
which stands about 11ft. high, is perhaps one of the largest—if not 
the largest—ever made for this class of work, and consists of a 
massive frame somewhat after the type of a large slotting machine, 
with an exceptionally strong vertical steel spindle, driven by steel 
cut gearing, from a broad belt with cones. The lower portion of 
the main frame carries a circular table mounted on compound 
slides, with self-acting motions, The feed motion, which is very 
powerful, and cringed for heavy cuts, has twenty different varia- 





tions of speed, indicated by a table on the side of the machine, so 
that a workman can at once set to any desired rate of traverse, 
which is given in inches per minute. The machine is capable of 
admitting objects up to 6ft. diameter, and 18in. in depth, A 
prominent feature of the machine, considering its size, is that 
the gearing can be taken entirely out of action when desired, the 
driving of the spindle being by large belt pulleys alone. The 
spindle, which is about 6in. Bai and 6ft. long, runs in conical 
bearings, and has a vertical adjustment for setting to the work, and 
the lower end of the mandril when using large cutters is carried 
ona support. ‘The machine, which weighs about ten tons, is very 
complete in all its movements. Another large machine which the 
firm have in progress is for marine engine work, and is known as a 
‘‘plano-milling” machine, or one of the planing machine type. 
This has been designed for objects up to 12ft. long by 4ft. wide, 
and the machine, which is of massive proportions, weighs about 
11} tons, A third machine, much larger than even both of the 
above-mentioned, is also in course of construction, and is designed 
for milling round the flanges of cylinders, with their covers, and 
other work up to 7ft. diameter and 9ft. in height. 

In the coal trade a brisk demand is reported for all descriptions 
of fuel except some of the very inferior sorts of slack, and prices 
are being fully maintained at late rates, with perhaps rather a 
tendency to harden in some cases on round coal, where it is 
required for immediate delivery. Owing to the complete absence 
of stocks, colliery proprietors have the greatest difficulty with 
their present output in keeping straight with their orders, and in 
many cases they are getting considerably in arrear. At the pit- 
mouth prices are firm at about 14s. to 15s. for the best Wigan 
Arley, 13s, to 13s. 6d. for Pemberton 4ft. and second qualities of 
Arley, 12s. to 12s, 6d. for common house coals, 10s. 6d. to 11s. for 
steam and forge coals, 8s. to 8s. 6d. for burgy, 6s. 6d. to 7s. 3d. 
for the better qualities of slack, with inferior sorts to be bought at 
about 5s, 3d. to 5s, 9d. per ton. 

In the shipping trade there is a good demand, and Lancashire 
steam coal is readily fetching about 12s. to 12s, 6d. per ton, 
delivered at the ports on the Mersey. 

The proposal to form a Sales Association was: again discussed 
at the meeting of representatives of the leading Lancashire 
collieries at Wigan last Monday, and the matter has not yet been 
definitely or finally settled. Some of the representatives strongly 
urged that no attempt should be made at exercising coercion with 
regard to prices; but that the Association should simply be the 
means of protecting collieries from unfair competition, and 
enabling them to compare notes with regard to the prices that 
were being quoted in connection with the large contracts which 
have of late been cut down to such unremunerative rates. 

Barrow.—There is no very material improvement to note in the 
hematite pig iron trade this week. Although the general outlook 
is much more promising than it has been, the actual business 
doing has not materially increased, and it is evident that no 
change will take effect before the beginning of the new year. The 
tone of the market is, however, muck more satisfactory, and if 
speculative influences do not interfere with the natural laws of 
supply and demand, a fairly brisk consumptive trade will be done 
in the early months of the ensuing year. Makers of hematite are 
not, however, producing much more iron than was the case a 
month ago, and only thirty-four furnaces are in blast. Stocks of 
iron have increased during the week to the extent of 1124 tons, 
and the stock in hand now stands at 93,436 tons, being an increase 
of 50,583 tons since the beginning of the year. Prices are much 
firmer at the advanced rates ruling—45s. 103d. is the price of 
warrant iron sellers, and buyers 45s. 9d. Makers quote 45s, 6d. to 
46s. net, f.0.b., for mixed Bessemer numbers. 

Iniron ore there is very little doing, but the tone of the market 
is much better, and freer sales are expected. Average parcels are 
quoted at 9s. per ton, net at mines, and the best descriptions at 
lls. 6d, per ton, 

In the steel trade there is not a very brisk business, and the 
Bessemer department is the only one which is at present employed. 
There is reason to believe, however, that the work for steel makers 
in the New Year will be considerable, not only in the Bessemer, 
but in the Siemens-Martin department, inasmuch as there are 
indications of a better inquiry for Bessemer steel rails, especially on 
colonial account, but that the plate mills will be again put in 
operation on orders entrusted with local makers by fool ship- 
builders. 

The shipbuilding and engineering trades are very well off for 
orders, having booked during the week orders for three torpedo 
boat destroyers of the Havock type, which are to have a guaranteed 
speed of 27 knots. They have also received an order from the 
British and African Steam Navigation Company to build two 
steamers of the same dimensions and power as the Batanga Accra 
and Bathurst, recently built by the Barrow Company for the same 
owners. These orders, with those already in hand, will give con- 
siderable activity to local shipbuilding, and it is confidently ex- 
a that next year will be one of the most brisk periods in the 
uistory of the shipbuilding trade of this district. 

The coal and coke trades are fairly brisk, but although the 
deliveries are well maintained, it is evident that prices have not 
nearly reached their normal level, and as a consequence sales have 
been lighter than was expected. 

In the shipbuilding trade the depression is very marked. The 
exports of pig iron and steel during the past week have amounted 
to 10,053 tons, compared with 28,434 tons in the corresponding 
week of last year, a decrease of 18,381 tons. The aggregate ship- 
ments from West Coast ports this year up to date have amounted 
to 705,864 tons, compared with 689,691 tons in the corresponding 
period of last year, an increase of 16,163 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE iron and steel industries have as yet scarcely recovered from 
the stoppage, but the plant thrown temporarily idle is gradually 
coming into use. Blast furnaces at Parkgate and elsewhere have 
been re-lighted. It is known, however, that several of the orders 
which usually come to this district in the last quarter of the year 
have passed to rival manufacturers North and South. In railway 
material Belgium and Germany have benefitted considerably by 
the stoppage here. Hematite pig iron—West Coast—is now at 
53s. per ton, which is an advance of 6d. on the rates current in 
October. Common forge iron is at 41s, per ton. At present there 
is a firmer tone in the hematite iron market, although it is not 
apparently justified. Buyers look upon it as in sympathy with 
Scotch iron, which has gone up in price owing to the small stocks 
and the colliers’ strike in Scotland. The enhanced value of common 
forge iron is due to the scarcity of fuel and low stocks of iron, so 
many furnaces having been damped down during the past two or 
three months. Iron buyers state that they cannot afford the prices 
now asked, as they are unable to obtain any increase for the finished 
material ; they therefore limit their purchases strictly to what is 
needed for immediate requirements. Some orders are coming in 
for railway material, and there is promise of a good deal of work 
in tires, axles, buffers, and springs. 

During November a decrease of 65,000 tons is reported in the 
weight of Yorkshire coal taken to Hull as compared with the 
corresponding month of 1892, the respective quantities being 
105,520 tons and 170,520 tons. The export list for November is 
not quite a blank, as it was for October and September, but it is 
not much better. Only 879 tons were sent away last month, 300 
to North Russia and 579 tons to Sweden and Norway. In the 
corresponding month of 1892 the weight exported was 70,665 tons, 
Sweden and Norway then took 32,295 tons and North Russia 4398 
tons, The market next in importance to Sweden and Norway is 
Germany, which had 18,362 tons in November of 1892. No coal 
has been exported from Grimsby or Goole during the last three 
months, The season for the Swedish and North Russian ports is 
now practically ended. The weight exported from Hull for the 





eleven months of this year was 1,282,096 tons, as compared with 
2,069,800 tons last year, representing a decrease of 787,/04 tons. 

As regards the values of coal from March to July of this year, 
exported fuel fetched between 9s. 4d. and 9s. 5d. per ton. In 
August, the first month of the stoppage, coal averaged 9s, 5}d. 
per ton; in September it advanced to 10s. 24d.; October to 
10s. 8#d.; and in November to 11s, 5d. per ton. This is equivalent 
to an advance of 2s. per ton on the rates current prior to the 
stoppage. Compared with the corresponding period of 1892, the 
increase in value is Is, 2d. per ton; contrasted with November of 
1891, it is a decline of 4d. These figures bring out another in- 
teresting fact. While we of this country have been paying famine 
prices for fuel, the foreigner has got most of his from our own 
coalfields at contract prices. Thus the strike has benefited the 
foreigner doubly—(1) In drifting our trade into his hands; and (2) 
in providing bim with cheap fuel at contract prices to do the trade 
which ought to have been done at home. 

In Barnsley, the headquarters of the South Yorkshire coal trade, 
business has been improved by the Scotch strike, which caused the 
Durham people to send their coal northward, and thus relieve the 
Yorkshire and Midland markets. Staffordshire and Nottingham- 
shire coalowners, by working during the strike, obtained a foothold 
in this district, which they are not disposed to surrender. Having 
benefitted by the higher prices during the stoppage, they are now 
able to quote below Yorkshire rates, and thus retain their new 
market. House coal is at present in good demand both for London 
and the provinces. The prices at the pit are quoted:—Silk- 
stones from 15s. to 16s. per ton; Barnsley, house, 12s. 6d. to 14s, 
per ton ; second quality and thin steam coal from 11s. 6d. to 12s. 6d. 
per ton ; steam coal, Barnsley Hards, 12s. to 13s.; other sorts from 
1s. to 6d. cheaper ; gas nuts, 9s. to 12s.; manufacturing fuel, which 
is in little demand, remains steady at from 7s. to 8s. per ton ; slack, 
from 5s. per ton ; smudge, from 3s. 6d. There is still a scarcity of 
coke, which is in brisk demand at 14s. to 16s. per ton. 

The foreign trade in steel is at present interesting te watch. The 
total value of unwrought steel exported last month was £151,254, 
against £134,220 for November of 1892. The chief increasing 
markets were Russia, Germany, Holland, France, and British East 
Indies. The heaviest decrease was exhibited by the United States, 
which fell to £17,806, as compared with £31,055. This serious 
drop is no doubt due to the uncertainty caused by tariff reform, 
as manufacturers held their hands until they knew what President 
Cleveland’s revision was likely to amount to. For the eleven 
months of the year the value of steel exports was £1,568,749, 
against £1,592,256 for the corresponding period of 1892. 

In hardware and cultlery the value exported last month was 
£163,242 against £192,260. Here again the chief decreasing 
market was the United States, which dropped from £23,891 to 
£10,914. The same reason as applies to steel applies also to 
cutlery. Sheffield cutlery makers have been manufacturing for 
stock in expectation of the Tariff Bill being in their favour. 
Although it is not quite so favourable as could have been wished, 
the new Bill, which is believed to be certain of passing the 
American Senate, will certainly improve Sheffield business with the 
States. The effect, however, will not be apparent until after the 
first quarter of 1894. It is satisfactory to note that several of the 
foreign markets, including the Argentine Republic and Chili, are 
again looking up. France continues to be on the decrease list. 
Australasia is gradually recovering from its embarrassments, and 
doing more business with the mother country, but there is still 
considerable room for improvement all round. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In almost all branches of the iron and allied industries of this 
district a more hopeful feeling prevails, but this is not an un- 
common feature at this particular period of the year, when trade 
has been bad during the previous twelve months. Undoubtedly 
1893 has been one of the worst years on record, and some people 
are disposed to hold that the year that is coming cannot be worse, 
but that was just what was generally said of the present year as 
compared with 1892, For fully three years now has trade been in 
a declining condition, and very few manufacturers during the 
current year will have done more than cover their expenses. Some 
are inclined to look despondently upon their prospects, but on the 
whole the tone of business is more satisfactory, and a considerable 
number of traders are backing up their opinions by purchasing 
more freely for next year's delivery. 

One satisfactory feature of the market is that the strike of 
Scotch colliers has terminated without bringing down prices, and 
that is more than any one expected, for the strike did something 
towards strengthening the value of pig iron, at any rate. Sellers 
are apparently strong enough to keep their quotations at the best 
figures to which they attained when the strike was in progress, 
and the reduction in the make, which as compared with September 
will be fully 4200 tons per week, places the Cleveland pig iron pro- 
ducers in a better position for maintaining their position. It is 
also to be noticed that there is considerably more activity in the 
warrant market than there has been for a long time, and the 
general public now appear to be disposed to invest in this form 
of security. For some two or three years they have fought 
shy of warrants, as they lost too much money in the “corners,” 
and the steady decline of prices destroyed any chance of speculat- 
ing profitably. They therefore directed their attention to specu- 
lating in other industries, and that they are coming into warrants 
again affords an indication that they believe that 1894 will bea 
livelier period than any of the last three have been. They are. 
therefore, buying more freely, and this has led toa sharper advance 
in warrants than in makers’ iron. The difference between the 
prompt and month’s prices of warrants is also an indication that 
prices are tending upwards, There being some slight improve- 
ment in the finished iron, steel, shipbuilding, and engineering 
industries, as well as in pig iron, greater confidence is manifested 
in business than there has been for months past. Pig iron is closing 
the year at prices above the average, that as far as No. 3 Cleve- 
land pig is concerned being 34s. 10d., whereas 35s. 6d. is now the 
figure at which business is being done, and only during the first 
two or three weeks of the year was a higher rate reported. 

Cleveland pig iron prices are very firm at the same rates as ruled 
last week, with the exception of No. 4 foundry, which has been 
raised another 3d., as it is very scarce; and the demand for it— 
especially for shipment to Grangemouth—continues unabated, 
notwithstanding the termination of the Scotch strike. The quota- 
tion is 34s. 9d. per ton for prompt f.o.b. delivery. It is also not 
very easy to get full supplies of forge pig iron, because there is so 
little available for sale, and local as well as shipping demands 
have increased. Grey forge cannot well be obtained under 34s., 
mottled is 33s, 9d., and white 33s, 6d. Producers do not just 
now get as high a price for No. 1 over that of No, 3.as usual. The 
ordinary difference in the prices is 2s. 6d.; but to-day No. 1 
realises only 1s. 9d. above No, 3. Not much No, 1 is to be had, 
but there is no demand for that little. That quality is generally 
required by continental consumers, and this being the dullest part 
of the shipping season, scarcely any has to be sent. No. 3 is firm 
at 35s. 6d. per ton for prompt f.o.b. delivery, and Cleveland 
warrants have been up to 36s. ld. cash, that being the figure at 
the close on Wednesday. The stock of Cleveland warrants in 
Connal’s stores on Wednesday night was 95,185 tons, or 2941 tons 
increase this month. Considering that this is the slack period of 
the shipping year, and that a good deal of the No, 3 made is for 
export, the increase in stocks in the public warrant stores is not at 
all out of the way, and the small increase may partly be attributed 
to the decreased production. Shipments of pig iron from 
Middlesbrough are not worse this month than are usual in 
December ; up to Wednesday night they amounted to 29,207 
tons, against 32,809 tons in November, 1893, and 24,891 tons 
in December, 1892, to 13th. There has been a slight falling- 
off to Scotland, owing to the re-lighting of furnaces there, 
but as Jong as there is such a wide difference between the 
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prices of Scotch and Cleveland iron, the latter is sure of a good 


market in Scotland. The scarcity of wagons is considerably 
hampering the operations of the coal and ironmasters in this 
district, and the Cleveland Ironmasters’ Association have this 
week sent a strong letter to the North-Eastern Railway urging 
them to afford better accommodation for the mineral traffic. Some 
collieries cannot work to their full capacity owing to this dearth of 
tracks, 

Hematite pig iron made in this district did not advance in price 
in sympathy with Cleveland pig, because the demand for it was 
poor after the navigation season closed, and the Sheftield market 
continued closed. Now that the latter has been re-opened, and in 
addition thereto better reports are received respecting the steel 
trade in this district and elsewhere, the price has been put up 6d. 
per ton, making mixed numbers 43s. 6d. The position of the 
makers is also improved in that they are able to get their ore for 
less, average Rubio being reduced to 12s. per ton delivered Mid- 
dlesbrough or Tyne. This is owing to the reduction in freights, 
5s. 3d. Bilbao-Middlesbrough being taken where 6s. was realised 
by shipowners but a few weeks ago, and there are plenty of vessels 
offering now that cargoes are scarcer elsewhere, and the Baltic and 
some of the Black Sea ports are closed. 

Durham blast furnace coke is dearer this week, though why it 
should be so is difficult to determine, because less has to be sent 
out of the district, and the consumption at the blast furnaces in 
the North of England has been considerably reduced, being 5000 
or 6000 tons per week less than it was a couple of months ago, 
owing to the blowing out of a number of furnaces. Yet 13s. 6d. 
per ton delivered at Tees-side furnaces, and lis. 6d. f.o.b. are 
quoted for prompt delivery, but consumers are not prepared to 
contract for next year’s delivery at these figures, and postpone the 
making of their usual contracts. The supply of coke is small, 
because so many ovens are idle, it having paid the coalmasters 
better to sell their coal than to convert it into coke. That will 
doubtless be changed when the price of Durham coal comes down, 
as it must do shortly, seeing that the various strikes are over, and 
the ordinary trade is likely to be done. Most of those who have 
to contract for supplies are waiting for this time, and buy from 
hand to mouth. 

A rather more satisfactory state of affairs must be reported in 
connection with the finished iron and steel trades. Bar iron manu- 
facturers are keeping their mills in fairly regular operation, and 
their prices are £4 17s. 6d. for common bars, £5 7s. 6d. for best 
bars, and £6 7s. 6d. for best best bars, all less 24 per cent. dis- 
count for cash, and f.o.t. The improvement in shipbuilding has 
caused a somewhat better demand for plates and angles. Steel 
ship-plates are at £5 2s. 6d., iron ship-plates at £4 lis., steel 
angles at £4 15s., and iron angles at £4 12s. 6d., all less 24 per 
cent. and f.o.t. Heavy rails are about £3 15s. net at works. 
The question of the regulation of wages in the finished iron trade 
of the North of England has, after several conferences between 
masters and men’s representatives, been practically settled 
for the next two years by the men renewing the sliding scale, 
which has been in force for the last four years, the masters at the 
same time withdrawing the claims they made for a revision of the 
rates paid to the platers, heaters, &c., at the plate mills. It was 
for this alone that they gave notice for a termination of the sliding 
scale, and thus they have got nothing by their move. If they had 
pressed for a revision of the rates, the men were intending to 
claim a higher basis for the sliding scale, especially as the Stafford- 
shire rates are now fully 5 per cent. higher than those paid in the 
North of England. It was perhaps as well that the employers did 
not press their point, especially as the revision would only have 
affected one or two works. 

Owing to the health of Mr. William Jenkins, who has acted as 
general manager of the Consett Iron and Steel Works for over a 
quarter of a century, the directors have appointed Mr. George 
Ainsworth, the manager of the steel smelting department, as 
assistant general manager. Mr. Jenkins will for the present 
remain as chief consulting manager. Mr. Henry Ayton, manager 
of the Cowper Colliery, Blyth, has been appointed manager of the 
Hebburn and Wallsend Collieries. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE strike of Scotch miners has entirely collapsed. The men 
were out rather more than a fortnight, their object being to obtain 
an advance of ls. per day on their wages, in addition to 2s. per 
day they had formerly received during the strike of miners in 
England. Their leaders calculated that the coalmasters would 
make the concession rather than stop, knowing that a fall in the 
price of coal would likely send back prices, so that there would be 
a pretext for withdrawing the advance. It was evident enough to 
all acquainted with the trade that the increase could not be made 
on the merits of the business. What aided the coalmasters very 
powerfully in their resistance was the determined stand taken up 
by the ironmasters, who, on the men making their demand, imme- 
diately set about the blowing out of furnaces. This process went 
on until there were only fifteen furnaces left blowing in the whole 
of Scotland. Many years have passed since the output was so 
much reduced, and as the holidays were so near it was quite evi- 
dent that the ironmasters were prepared to resist to the last. 
After invoking the assistance of the Government, which was 
declined by Mr. Gladstone on the ground that the request 
came from one side only, the masters taking no part in it, 
the leaders of the men advised a return to work at the old 
wages until the lst of February. The employers have made no 
promise guaranteeing the payment of former wages until that date, 
and the course of the market will be left to determine whether 
there should be any change in the interval. A manifesto has been 
issued by the leaders of the men, claiming that they have won a 
moral victory, but the miners themselves, in large numbers, are 
well aware that this is an empty pretence, because they were 
returning fast to work before the officials formally resolved to 
terminate the strife. 

Much injury has been done to business by the stoppage of the 
collieries, although it was comparatively short. It is unnecessary 
to specify particulars further than to say that consumers of coals 
were put to great inconvenience and expense, and that manu- 
facturing operations were seriously interrupted. 

It has not yet been determined whether the ironmasters generally 
will keep the furnaces out till the beginning of the New Year. 
Several firms have already begun preparations for re-lighting, 
having orders to fill, and being anxious to maintain their hold 
upon the markets. 

The Glasgow pig iron market has been in an uncertain state. 
Prices of Scotch warrants rose to about 44s. for cash, but came 
back again several pence, and the market has been halting in 
doubt as to the immediate future of business. Cleveland warrants 
have varied in an exactly similar way to Scotch, only the price has 
been about 9s. per ton lower; a margin so great as to afford a 
temptation to consumers. The suggestion is either that Scotch 
iron is too high or Cleveland too low, and the natural conclusion is 
that the market cannot very long remain it its present position. 

Several of the special brands have been practically withdrawn 
from sale, but the demand has not been pressing, and, therefore, 

rices moved only a little way upwards. G.M.B., f.o.b. at Glasgow, 

Yo. 1 is quoted 44s. 9d. per ton; No. 3, 43s. 9d.; Monkland, No. 3, 
44s, 3d.: Carnbroe, No. 3, 45s.; Clyde, No. 1, 49s. 6d.; Gart- 
sherrie, No. 1, 52s. 6d.; Calder, No. 1, 52s. 6d.; No. 3, 48s. 6d.; 
Summerlee, No. 1, 53s.; No. 3, 48s.; Langloan, No. 1, 56s. 6d.; 
No. 3, 48s.; Coltness, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 51s.; No. 3, 47s. 6d.; Dalmellington, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, 
at Leith, No. 1, 54s. 6d.; No. 3, 50s, 6d.; Carron, at Grangemouth, 
No. 1, 54s. 6d.; No. 3, 48s. 6d. 
The shipments of pig iron from Scottish ports in the past week 





amount to 4345 tons compared with 5223 in the corresponding 
week of last year. Italy took 370 tons, Holland 340, Russia 300, 
Germany 205, Australia 133, Belgium 60, India, 30, France 26, 
Spain 10, other countries 105; the coastwise shipments being 2766 
against 2596 in the the same week of 18{2. 

The manufactured iron and steel trades are in an unsettled con- 
dition. In cases where there are fair contracts to go on with, the 
works will be kept in operation up till the eve of Christmas; where 
in other instances they are likely to be closed earlier, and one or 
two concerns that were shut down owing to the strike are 
expected to remain silent tillthe New Year. There is no change in 
quotations of either manufactured iron or steel, although they 
are little else than nominal. 

The shipments of iron and steel manufactured goods from the 
Clyde in the past week have embraced locomotive engines worth 
£5600, machinery £25,000, of which about one-half were sewing 
machines, steel goods £8700, and miscellaneous iron goods £37,080. 

The coal market is very irregular, neither buyers nor sellers 
knowing very well what course to adopt. Prices have gone back 
several shillings od ton, but it is uncertain, with the large output 
now expected to be available, at what figures they will halt. The 
coal shipments show a very large reduction compared with those 
of recent weeks, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE prosperity in the Welsh coal trade continues. I journeyed 
on Saturday over a considerable area of the coal district, and in 
all directions was impressed with the marked vitality existing. 
Collieries in full drive, lines occupied by incessant trains to port, 
and in no case either stoppage or wage difficulty with the men, 
except in one case, This was at Llanbradach, where the usual task 
of winding coal was exchanged for winding water, an unfortunate 
collier having fallen into the “sumpt,” and the colliers had 
‘knocked off” work until the body was brought to bank. At the 
Rhymney line I noticed a large number of ‘Ocean ” trucks work- 
ing from Harris’s Navigation, showing that Ocean management is 
doing the dual work well. As regards the present state of the 
Welsh coal trade there can be no difference of opinion, and the 
future, too, looks hopeful. In avery short time large contracts 
are expected to be under discussion, and, in fact, even now on 
*Change, the subject is a matter of constant reference. Last year 
the leading coalowners of Wales contracted for fully two-thirds of 
their output, and there is still a good deal to work off. It will be 
remembered that the P. and O. contract was for 309,000 tons, and 
the Italian Railway 300,000 tons, whileseveral wereabove 150,000 tons. 

The probable figure, so it is stated in good quarters, at which 
the new contracts will be entered upon will be 13s. per ton. I 
rather anticipate that a strong effort even will be made to get a 
higher figure, especially as prices now go, and prospects in other 
districts are considered. This week, for instance, sales have been 
effected at 17s. 6d., and though present quotations for best steam, 
16s. 6d. to 17s. 6d., may be called Christmas quotations, the 
tendency of the market is decidedly upwards. Best small steam 
is selling at 8s.; and seconds large, lds. 6d. to 16s. In house coal 
the market is very firm—best quoted at lés. to 17s., seconds 
14s, 6d. tolis. No.3 Rhondda is selling at 14s. 6d., brush 11s. 6d., 
small Ss, 9d. No. 2 Rhondda large, 13s.; through, 10s. 3d. to 
10s. 6d.; small, 6s. 6d. Swansea prices are:—Steam from 16s., 
bituminous from 14s. 6d., and anthracite from 13s, Generally, 
Swansea prices are 6d. better than last week. 

If these prices can be maintained—and | think they will— 
improved figures may be expected for coke and patent fuel. At 
present coke is selling in Cardiff for 16s. 6d. to 17s. for furnace, 
and 20s. to 21s, for ordinary foundry. Patent fuel commands 13s, 
to 13s. 6d., but at Swansea prices are slightly easier than these. 

In pig iron the market is firmer, and generally in iron and steel 
there isa slight change for the better, but no change in prices, 
which remain low. 

As regards Dowlais, this huge establishment, which supports 
directly a population of close upon 30,000 souls—independently of 
the new works of Carditf—may be said to have had as gloomy an 
autumnal trade as it has ever since the eventful year, nearly 
half a century ago, when the firstgreat Russian rail order came in to 
mend matters and open a long era of prosperity. Last week it was 
the current topic in Dowlais that trade was never so bad, and even 
labour work, to which skilled men are often placed in timés of 
distress, was abandoned, and fitters and smiths had to take holiday. 

Fortunately on Saturday notices were issued that every branch 
would be “lighted up” on Monday, and the result this week will 
be animprovement. Cyfarthfa turned out its usual good average 
of steel bar, and at Briton Ferry there was an average output of 
pig iron, steel bar, and tin-plates. Tredegar continues like the 
compact works of Rhymney quiet, and there is only moderate 
business at the remaining works. 

There is evidently a determined rivalry going on between the 
North of England and South Wales. Last week there was an 
importation of 650 tons of pig iron into Swansea, 405 tons of steel 
bars, principally from Middlesbrough, 165 tons of tin-plates from 
the Newport district, and 360 tons of steel scrap, 

Prices show no animation. I append the last quotations, Swan- 
sea Exchange:—Glasgow pig, 43s, 94d., market steady; Middles- 
brough, 35s. 103d.; hematite, 45s. 9d.; steel rails, heavy, 
£3 17s. 6d. to £4; light, £4 10s. to £4 15s,; Welsh bars, £4 15s. to 
£4 17s. 6d.; sheet iron, £6 16s. to £7 5s.; steel, £7 to £8.; Bessemer 
bars, £4 5s. to £4 7s. 6d.; Siemens best, £4 7s. 6d. to £4 12s. 6d.; 
block tin, slightly easier, £76 to £76 2s. 6d. 

A foretaste of winter prices of coal has just been given by the 
Plymouth Company advancing local rates 2s. per ton. 

Swansea is importing cannel coal from Glasgow. 

I fancy that there is a turn in the affairs of tin-plate, and that 
the worst has been seen. There was a better week at Swansea last 
week, and an improved tone in Monmouthshire. Efforts are 
being made to re-start the works at Pontymister. 

Last week there was a larger shipment to the United States, and 
but for the severe gales we have had the tonnage this week would 
have been very large, but this is only delayed. The shipments 
last week were 54,803 boxes ; received from works, 65,768 ; present 
stocks, 232,946. Prices remain :—Bessemers, 10s. 6d. to 10s. 9d.; 
Siemens, 10s. 9d. to 11s.; ternes, 21s, to 26s.; best charcoal, 
12s. 3d. to 13s, 3d. 

The opinion is confidently retained that the new year will bring 
a better state of things all round, larger make, and improved 
figures, and buyers will be fortunate if they can get present prices 
booked forward. ‘‘ Lower,” states a maker, ‘‘are impossible.” I 
note that thirteen large steamers are now due principally to load 
tin-plates for America, one for Odessa, a second for Santander, a 
third for Gothenburg, a fourth for Hamburg, and one for France. 
A pressure for plates like this must lead to a change. 

am glad to see that the first cargo of ore from the South of 
Spain came in from the Dowlais Iron Company. The new firm 
of importers at Cardiff have considerable business also with the 
North of Spain, from whence, hitherto, have come the chief 
supplies to Wales. Prices firm. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DvrInc the past week there has been a further general decrease 
noticeable in the demand for both raw and finished iron, and 
makers are looking forward with no little apprehension to the 
coming quarter. In all departments prices are very much inclined 
to give way. Reports from Silesia state the condition of the iron 
trade to be extremely dull. 

In raw, as well as in manufactured iron, the business done during 
the week has been exceedingly limited in extent, so that the 
greater part of the establishments are very badly off for new work, 





————.__., 


and a number of men are being dismissed. As production cop. 
tinues to be much higher than consumption, stocks increase rather 
rapidly. Ironmasters strongly complain of the present state of 
things and yet they do not care to reduce production by 
damping down or blowing out blast furnaces, because they still hope 
that there will be an increase in demand ere many weeks have 
passed, In the meantime there is much under-selling going on 
and producers are obliged to take almost any price if they wish ta 
secure an order. The steel works fre in a very poor condition just 
at present, and there is likewise but little activity reported at the 
foundries and machine shops. 

The Austro-Hungarian iron market remains in a quiet condition 
the dissolving of the Austrian Iron Convention having formed the 
most important event of the week. Prices are decidedly falling ; 
girders, for instance, were offered at 107f1. last week, and are now 
sold at 92fl. p.t. Bars, too, are weak in quotation, being offered at 
very low rates by German houses, For the different sorts of pig 
iron the following may be considered as list prices :—Common forge 
pig, 47°50fl. to 48°50fl. p.t.; mixed, 49f. to 51fl.; grey pig, 531. to 
55tl. p.t.; Bessemer, 53fl. to 55f1.; Styrian ingots, 80fl. to 90f, p.t. 
The prices for finished iron are fluctuating ; nominally Styrian bars 
are quoted 119f. to 127fl. p.t.; steel plates, 155t. to 157fl. p.t. 

In France the business done on the iron market is less satis. 
factory than during previous weeks, and makers find it difficult to 
secure orders at the present quotations, Since last week a decidedly 
downward inclination has been perceptible in almost all branches 
of the iron trade, Official quotations for bar is 150f. p.t., while 
for girders about 160f. p.t. is quoted. French business in iron and 
steel, during the first ten months of present year, was as under:~— 


Import. 
1893, 1892, 1893, 
Tons. Tons, Tons, 
Pigiron .. .. .. 125,800 .. 120,890 .. 88,827 
Manufactured iron $81,850 .. 38,461 1S,170 
Steel... cn. f -) Ge 5,720 .. 8,077 











Total .. ..° 154,511 159,711 .. 110,174 


» 121,364 
In the Belgian iron industry, generally, there is still no change 
to report, at least not in the direction of an improvement. Pig 


iron is in very dull request at low quotations, In the manu. 
factured iron department there is also not much doing, but stil] 
prices may be considered as pretty firm. Bars fetch 112-50f. p.t.; 
for heavy plates the present quotation is about 127-50f. p,t, 
Compared to former months there is an increasing animation 
noticeable in the steel trade. The new steel works of Provi- 
dence, Canilla, and Angleur, have already begun operations, 
The steel works, Ongrée, is reported in vigorous activity, 
producing 200 tons per day at the least. The condition of 
the iron market in Rheinland-Westphalia shows not the slightest 
change upon the week. Confidence in the present situation 
seems to be thoroughly sbaken, buyers holding off as before. In 
iron ore a very poor trade is doing, and sellers find it exceedingly 
difficult to maintain the prices now ruling. Spathose iron ore 
stands at M, 6°50 p.t.; roasted do., M. 8°50 to 9°50 p.t. net at 
mines. For Luxemburg minette, which is quoted M 2-40 to 
3°60 p.t. according to quality, rather more inquiry has been 
experienced upon the week, and prices show a. stiffening 
tendency, owing in some measure to a restriction in out- 
put. The amount of business done in pig iron remains small, 
Everywhere stocks are increasing, and there is, if anything, a 
downward movement in prices. Orders for forward delivery 
are exceedingly scarce ; indeed, but very few works can boast of 
having orders booked beyond the end of the present month. There 
is consequently much uneasiness felt in industrial circles, the more 
so as it appears that nothing will induce buyers to leave their 
reserved position. With regard to the different sorts of pig iron, 
there is not much change to note since our last letter. Spiegel- 
eisen is rather less neglected than forge and foundry pig, some fair 
orders having recently been booked at M. 50 p.t., which continues 
to be the price for the 10 to 12 p.c. grade. In forge pig but little 
has been done, and the price of M. 41 to 42 p.t. for No. 1 is but 
weakly maintained ; No. 3 fetches M. 39 to 40 p.t. Hematite 
stands at M. 62 to 63 p.t.; foundry pig No. 1 costs M. 62; No. 3, 
M. 53 p.t.; basic is being offered at M. 42 p.t.; while for German 
Bessemer M. 47 to 48 p.t. is being paid. Luxemburg 
forge pig has been quoted M. 39 to 40 p.t. at works. In 
the finished iron department activity appears to have rather 
decreased than otherwise. The bar trade is very weak as regards 
home demand, and complaints are heard of a falling off for foreign, 
In boops as well as in girders very little has been done, and the 
inquiry for plates and sheets is as unsatisfactory as before, and 
prices are very much pressed down, The pbysiognomy of the wire 
market is a little more hopeful, or rather less unfavourable, than 
during preceding months ; on home and on foreign account a fairly 
good inquiry is coming in, some works being booked up to end of 
June, 1894. In — of this, prices are extremely weak and 
concessions easily obtainable. The situation of the foundries and 
machine shops is anything but satisfactory ; there appears to be a 
general scarcity of new work. The wagon factories also complain 
of a decidedly decreasing activity and, consequently, low rates. 

During the week now past list quotations were as follows :—Good 
merchant bars, M. 95 to 105; angles, M. 110 to 120; girders, 
M. 87°50 to 92°50 ; hoops, M. 120 to 125; billets in basic and Bes- 
semer, M. 85 for large lots ; heavy plates for boiler-making pur- 
poses, M. 150; tank do., M. 140; steel plates, M. 140; tank, do. 
M. 130 ; sheets, M. 140; in steel, M. 115 to 125 ; Siegen thin sheets, 
M. 115 to 125; iron wire rods, common quality, M. 94; drawn 
wire in iron and steel, M. 122; wire nails, M. 125; rivets, M. 145 
to 148 ; steel rails, M. 112 to 115; fish-plates, M. 104 to 106 ; steel 
sleepers, M. 106; complete sets of wheels and axles, M. 270 to 
280 ; axles, M. 220; steel tires, M. 215 to 230; light section rails, 
M. 95 to 100, 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At a meeting of this Association held on the 2nd inst., 
after the ordinary business was finished, a paper was read by Mr. 
J. G. Gibbon, a former member of the Association, on ‘‘ Reclaim- 
ing the Foreshore of the River Thames.” Mr. Gibbonstated that 
the arguments in favour of this were usually under three 
heads :—First, ‘‘to find work for the unemployed ;” secondly, 
‘to improve the health of the districts near the river ;” and 
sey ‘*to improve the trade of the Port of London;” but 
he did not think it would be likely to do either. He thought it 
very doubtful whether many of the class of men who are out of 
work would be employed in reclaiming the foreshore, as such an 
undertaking would probably be let to contractors, who would 
employ men accustomed to that class of work. With reference to 
the second argument, he did not think there was much in it, as 
although Poplar has the largest river frontage of any parish in 
London, its death-rate is lower than Bow, which is more inland, 
and since the new sewage works at the outfalls have been 
in full operation a marked improvement has taken place in the 
condition of the foreshores of the river. As there were many 
entrances to docks, shipways, &c., which would cause breaks in the 
embankment, there would be large deposits of mud opposite those 
entrances; the narrowing of the channel would increase ‘he 
current and the difficulty of navigating, while the reduction of :e 
width of waterway would tend to crowd the centre more, and s0 
increase the risk of serious accidents. The cost of such an under- 
taking, including compensaticn to present occupiers of riverside 
property, would probably involve an annual charge of not less than 

,000, which, added to the present port charges, would very 
seriously handicap the Port of London in the competition with 
other ports for shipping trade. He thought, therefore, it would 
be a mistake to embank the river above Woolwich, but that it 
might be an advantage if an arrangement could be come to between 
the vestries and the County Council to send the dust and other 
refuse down the river in large barges, mix it with sewage, and 
deposit it on the low lands in the lower reaches of the river, where 
it would soon become good soil and give employment to numbers 
of people to cultivate and raise profitable and useful crops upon it. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, Dee. 5th, 1898. 

Tuk depressed commercial and industrial con- 
dition is evidenced by the fact that there is now 
a surplus reserve above the legal requirements 
umounting to more than 76,000,000 dols. in the 
hanks of this city. The banks of Boston and 
Philadelphia also have large reserves, besides an 
abundance of funds for which there is no present 
employment. The present crisis rests upon the 
disposition of the tariff question now under con- 
sideration. ‘lhe Protection interests will make a 
vigorous fight against the radical changes pro- 
posed. 

A very moderate volume of business is being 
done throughout the country. Prices continue to 
droop, and speculation is, for the present, dead. 
Manufacturing activity has not increased, and is 
not likely to, for a month or two, The iron and 
steel mills are restricting their production to the 
actual requirements of customers. Forge iron is 
selling at 11°50 dols, to 12 dols.; No. 1 foundry is 
14 dols. at tide water. Inquiries have been made 
for large lots of structural material ; prices range 
from 28 dols. to 35dols. per ton for different 
shapes. Steel rail quotations have been fixed 
temporarily at 24dols, Large lots will probably 
be contracted for early in the New Year. 

The financial situation has not improved, Col- 
lections are rather easier, but storekeepers and 
retailers are everywhere extremely cautious in 
making purchases. There will be no improvement 
in business until after the holidays. It seems to 
be the policy of both parties to force the tariff 
question to an issue at the earliest possible day. 








LAUNCHES AND TRIAL TRIPS. 





On the 9thinst. Messrs, Ropner and Son, of 
Stockton, launched one of their specially -designed 
cargo steamers of the following dimensions, viz.:— 
Length over all, 324ft.; breadth, 40ft. 6in.; depth, 
23ft. 7in. The vessel has a break poop, in which 
is fitted spacious accommodation for captain and 
officers ; a raised quarter deck and long awning 
deck, the latter extending right forward. Accom- 
modation for the engineers is fitted in a large iron 
house on deck. She has large cubical capacity in 
her holds and ‘tween decks, and will carry a large 
deadweight cargo. She has a cellular bottom for 
water ballast; her steam winches are of extra 
large size, and are specially made to owners’ 
pattern ; steam to these will be supplied by two 
large donkey boilers, working at 160 1b. pressure. 
She has steam steering gear amidships and screw 
gear aft, patent windlass, and all the latest im- 
provements and appliances for a first-rate cargo 
steamer. Her engines are by Messrs. Blair and Co., 
of about 1200 indicated horse-power, with two 
large steel boilers working at 160 1b. Thesteamer 
was named Roxby, and will be registered at 
Stockton, the ceremony being performed by Miss 
Mabel Ropner, of Preston Hall. 

On Saturday, the 9th inst., there was launched 

from the yard of the Tyne Iron Shipbuilding 
Company a large tank oil steamer, which has been 
built to the order of the Northern Petroleum Tank 
Steamship Company—Messrs. Hunting and Son, 
of Newcastle-on-Tyne, managers. The vessel is 
of the following dimensions, viz.:—Length, 351ft.; 
breadth, 44ft.; depth, 30ft. 2in.; and is to class 
100 A 1 at Lloyd’s, on the spar deck principle for 
carrying petroleum in bulk. She is divided into 
sixteen separate oil-tight compartments, has an 
oil-tight bulkhead running longitudinally along 
the centre line of the vessel, and is especially 
strengthened throughout. The machinery, which 
is to be supplied by the Wallsend Shipbuilding 
and Engineering Company, will have cylinders 
254in., 4lin., and 68in. diameter by 48in. stroke, 
with three large single-ended boilers. The vessel 
is also fitted with steam windlass, steam winches, 
steam capstans, and patent steam steering appa- 
ratus, fitted at the after-part of the vessel, and 
worked by means of controlling rods from the 
bridge amidships. Her outfit includes the very 
latest developments and appliances for the trade 
that she is intended to be engaged in, including a 
double set of oil pumps and piping, ventilating 
fan, and a complete system of electric lighting. 
During construction the vessel has been superin- 
tended by Captain Brunton, and the machinery by 
Mr. Shaw. On leaving the ways the vessel was 
named the Duffield by Mrs. Hugh Barboard, 
daughter of Alderman James Duffield, of Work- 
ington, who is chairman of the company. 
' On Thursday, December 7th, 1893, Furness, 
Withy, and Co. launched from their yard at 
Hartlepool a steel screw steamer, built to the 
order of Messrs. John Wood and Co., West 
Hartlepool. She is a fine type of a modern 
cargo t, measuring over 270ft. in length, and 
built throughout of Siemens-Martin steel, with a 
large measurement and deadweight capacity, and 
built to the highest class at Lloyd’s. The vessel 
has a long raised quarter-deck, long bridge-house, 
and a topgallant forecastle. The holds are fitted 
with iron grain divisions, and all decks, deck 
erections, skylights, bulwarks, bulkheads, &c., 
are constructed of steel and iron. Cellular 
bottom fitted all fore and aft for water ballast. 
The greater portion of the plates are in 24ft. 
lengths, making the structure of the ship very 
strong. Four steam winches, two donkey boilers, 
patent steam steering gear amidships, screw gear 
aft, direct steam patent windlass, stockless 
anchors hauling into hawse pipes, and other 
modern appliances are fitted for the handy work- 
ing of the vessel. The saloon and cabin provid- 
ing accommodation for the captain, &c., is 
handsomely finished in polished hardwood with 
painted panels, executed in an effective style by 
the staff of ladies employed by the firm. She 
will be rigged as a two-masted fore-and-aft 
schooner, the masts being fitted with loose top- 
masts to enable the vessel to go under bridges 
and to navigate the Manchester Canal. The 
steamer has been constructed under the personal 
supervision of Mr. R. Craig, the owners’ super- 
intendent. She will be fitted with triple-expan- 
Sion engines by the Central Marine Engine 
Works, West Hartlepool. On leaving the ways 
she was named Twilight by Miss Wood, 





THE PATENT JOURNAL. 
Condensed from ‘The Iiustrated Ofteial Journal of 





Application for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

29th Norcmber, 1893. 

22,924. Sirent DRauGutr PREVENTING Doors, I. Mills, 
London. 

22,925. Tine for Cyetes, W. Lugton and E. C, Furby, 
London. 

22,926. Rests for Music, J. Meiklejohn, London. 

22,927. Trucks, H. O. Thomas, London. 

22,928. PorTaBLe Stoves, (. A. Peters, London. 

22,929. GLaze for Porrery, T. Bevington, London. 

22,980. EXTERNAL CompusTION ENGaINes, A. G. Mel- 
huish, London. 

22,981. PREPARATION of Ferrous Sacts, F. W. Warrick, 
London. 

22,032. DRINKING GLAsses or TUMBLERS, W. HH. Sprague, 
London. 

22,938. Kyirrep Goons, 8. and 8. Stretton, London. 

22,934. Spokes for BicycLe WHEELS, N. Dtirkopp, 
ge le 

22,935. DRAUGHT-PREVENTERS for Doors, J. Fenton, 
Manchester. 

22,936. Purirication of Svoke, J. Griffiths, London 

22,037. Tires, E. De Schamphelaere-Goethals, London. 

22,938. SappLes of VeLocipepEs, Count C. de Rossetti, 
London. 

22,989. SKELETON Mats, R. Hegetschwyler, London. 

22,940. RoorinG TiLes, T. Hildebrand, London. 

22,941. Cuarrs for CHILDREN, 8. T. Fawcett and D. 
and J. J. Simpson, London. 

22,942. PHotocrapny, A. Hesekiel, Berlin. 

22,948. Cookina Ranoes, G, G. Brodie and J. D. Prior, 
London. 

22,944. Spanners, &c., E. ©. Green, London. 

22,945. TrRamcars and other VEHICLEs, A. Lemoine, 

ndon, 

22,946. Sappes, H. 8. Sheridan, T. Beevers, and E. A. 
Jeffreys, London. 

22,947. OpTAINING Motive Power from the Action of 
Tives, E. A. Jeffreys, H. Sheridan, and T. Beevers, 


22,948. Sanpino Apraratvs for Locomotives, G. Lentz, 
London. 

22,949. TupnuLaR Stream Bo1iers, A. Blechynden, 
London. 

22,950. Tackino Wire, G. A. Kittgen, London. 

22,951. SELF-SUSTAINING PULLEY B Locks, G. Kieffer, 
London. 

22,952. Rine Puzzze, C. J. D. Oppermann, London. 

22,953. ADJUSTABLE Supports, C. W. Gerke and L. C. 
Engel, London. 

22,954. Exuipitinc Panoramic VIEws, 
Greene, London. 

22,955. HoLper for Spoons for Jams, H. H. Grenfell, 
London. 

22,056. ELecrropes, (. A. J. and H. E. R. Schroeder, 


Lamps, J. H. Wheat and 


W. Friese- 


A. Wheat, 
London. 

22,958. Boxes, W. J. R. Simpsonand G.8, A. Ranking, 
London. 

22,959. CoNTROLLING TRANSFORMERS, H. W. Wilkinson, 
London. 

22,960. ConT:.OLLING ELEcTRICAL Devices, H. W. Wil- 
kinson and L. Penson, London. 

22,961. Paints or Driers, F. Crane, London. 

22,962. HorticuLtuRAL HEeaTING Apparatvs, C, Toope, 
London. 

22,963. Money Boxes, J. A. 
Stevenson, London, 

22,964. STep-LADDER ATTACHMENTS, E. C. ‘Towgood, 
London. 

22,965. ANTI-RETURN VALvEs, C. Behn, London. 

22,966. Sprinc Supports, R. Haddan.—(P. £. Fontaine, 
France.) 

22,967, PNEUMATIC 

rmany ) 

22,968. Heatinc Rattway Carriaces, R. T. Preston, 
London. 

22,969. ImpROvVED Mua for Liquips, A. W. 
London. 

22 970. Money and other Co_Lectine Boxes, C. Storm, 
London. 

22,971. Lockinc the WHEELS of CycLes, F. J. Banks, 
London. 

22,972. States, E. Pearson, London. 


Dickinson and G. D. 


TIRES, 






R. Haddan.—(B. Teil, 


Poster, 


20th November, 1898. 


22,973. Om Reservoir and Lusricator, J. G. Grose, 
Northampton. 

22,974. Apparatus for Bepsteap Movine, T. Cranfield, 
London. 

22,975. Maps, Carts, Pians, &c, C. H. Davy, 
London. 

22,976. CIGARETTE MAKER, R. E. Aspden and A. Rigby, 
Chorley. 

22,977. SprinninG Frames, J. Mackie and A. Metcalfe, 
Belfast 

22,978. FiRE-RESISTING FLOoRs, T. Potter, Alresford. 

22,979. Prtvars for MeTaLiic Bepsteaps, C. E. Midg- 
ley, Birmingham. 

22,980. Precmatic Tires for Cycues, R. Langdon, Man- 
chester. 

22,981. MERRY-Go-ROUNDS or Toys, W. M. Simons, 
Nottingham. 

22,982. Srkam GENERATORS, J. W. Reed, Newcastle-on- 
Tyne. 

22,9838. ATTACHMENT of TusBULAR Extension, E. J. 
Sheldon, Birmingham. 

22,984. Bicycies, M. Evangelino, Liverpool. 

22,985. ORNAMENTATION of TickkTs, &., R. Lugton, 
Glasgow. 

22,986. DeTACHABLE SaASH-LIFTER Lever, T. Atkins, 
Wolverhampton. 

22,987, STREET-SWEEPING MACHINES, J. Smith and Sons, 
Wolverhampton. 

22,988. Brakes for PERAMBULATORS, 
Driffield. 

22,989. Woop Pavina, EK. Ingram, Hereford. 

22,990. MAKING PoRTLAND CEMENT, W. L, Morcom, 


E. Bennett, 


Cardiff. 

22,991. Door HanpLes and CatcueEs, &c., A. Jones, 
Bangor. 

22,992. SHutrLE Guarp, R. Pendlebury and J. Turner, 
Preston. 

22,993. SmMoxine Pipe, J. Wade, Dublin. 

22,994. Foa-sigNALLING AppaRatrs, W. G. 
Lowestoft. 

22,995. Foc-stcnatiina, W. G. Drake, Lowestoft. 

22,996. Harness or other Covp.inas, J. Elliott and A. 
Rogerson, London. 

— PERFORATION for Exvetores. E. Kerr, Isle of 

an. 

22,098. SHart Couptinas, M. H. Crummie, Bedford. 

22,999 Heap and WHEEL Bearino for Cycugs, J. E. 
Webb, Birmingham. 

23,000. Bearina for Bicycies, J, E. Webb, Birming- 


Drake, 


ham, 

23,001. Scriper for Rvies or Squares, J. Elliott, 
Sheffield. 

23.002. Covers and Tires for Cyces, T. H. Stone and 
H. Corser, Birmingham. 

23,008. Printep CARDBOARD Do.ts, A. Tuck, London. 

23.004. HypravuLic Rams and Presses, W. H. Taylor, 
Manchester. 

23,005, Steam Borers, J. Weir, Glasgow. 

23,006. Pie Fasrics for Curtains, A. Morton, Glas- 
sow. 

— Proputsiwn of Hyprocycies, T. H. Taylor, 
.iverpool. 

23,008. Vests and other Garments, A. H. Valda, 
Twickenham, 

23,009. PREVENTING the Waste of Gas, T. Dixon, 
Keighley, 








28,010. Preumatic Tires, C. T. Austen, London. 

23,011. Umpretitas and Parasots, H. C. Levett, 
Birmingham. 

28,012. Strpinc Winpows, J, L, Stephenson and A. 
Dornan, London. 

23,013. SampLe Carps, R. W. Brumby and 8, Clarke, 
Sheffield. 

28 014. Propucinc Dupuicate Copies, W. K. Sanders, 
London. 

28,015. CoLLars for Horses, J. E. Millar and D. L. 
Pexton, London, 

28,016. STAMPING hy PNecMaTIC Pressure, G, Glossop, 
London. 
23,017, ARC 

Richmond. 
23,018, Pane, L. E. King, Loudon. 
23,019. Preumatic Tires, C L. Lockton. London. 
23,020. SappLes for VELOCIPEDES, %. Pattisson, 


Lamps, H. R. Low and F. R. Brown, 


mn. 

23,021. OPERATING CLocK MeEcHANIsMs, W. Down, 
London. 

23,022. Boxes for ELecrric Conpucrors, G. H. Nis- 
bett and J. B. Atherton, Liverpool. 

23,0238. WericHtncG Srretyarp, W. R. 
London, 

23,024. Toot Hanp_e, J. W. 8. Neal, London. 

28,025. Dinner Prates, J. P. Bayly. — (2. 
Rovinania.) 

23,026. Apparatus for TraininG Hop Ptanrs, J. A. 
Partridge, London. 

23,027. PAPER- FEEDING APPARATUS, G. 

Watson and A. McLaren, London. 

23,028. Exvastic MATERIAL, E. M. Desprez, London. 

23,029. SHouLDER Lamps for BANDSMEN, H. Salsbury, 
London. 

23,030. Hotpinc Emery WHEELS, T. Miesner and A. 
Pape, London. 

23,081. Desk, A. Hopkins, London. 

28,082. Spinnrnc MacuHiINes, W. 
London. 

23,033. Doors, C. J. Mathias, London. 

23,034. TyPE- WRITING Macuines, L. 8. Crandall, 
London. 

28,035. Botsters, D. Young.—(Z. 7. aad W. T. Carroll, 
United States.) 

28,036. Drivinc Sewinc Macuaines, H. H. Lake.—(G. 
Caspani, Italy.) 

28,037. Tires, G. J. Atkins, London. 

23,038. Brick-cuTTinc TaBLes, R. H. Robinson and 
R. Buck, London. 

23,039. EstrmaTina the Amount of Fat in Mixx, R. 
W. Woosnam and the Dairy Supply Company, 
London. 

23,040. LocksTiTcH Sewinc Macuines, R. Steiner, 
London. 

23,041. Reaisrertnc Apparatus, &c., V. Mazzatenta, 
London 

28,042. Bicycies, M. M. P. and R. M. Dépensier and 
F. M. Foury, London. 

23 048. BREAKING Pic Iron, S. T. Croasdell and B. J. 
Hall, London. 

283,044. Sprayer, W. W. Cousins and C. Blackman, 
London. 

23,045. Dryinc APPARATUS, 
Cummer, United States.) 


Hignett, 


Cac, 


and A. E. 


and A. Anderton, 


R. Haddan. —(F. D. 


lat December, 1898. 
23,046 Punkans, A. H. B. Sharpe. London. 
23,047. Pastinac APPARATUS for PRINTING MACHINES, 
A. Gray, London. 


23,048. MANUFACTURE Of TIN-PLATES, F. Watkins, 
Llanelly. 

28,049. Coat Dvcaprnc Car, W. G. Lane, Great 
Yarmouth. 


23,050. Cuin-REsTS for VioLins, C. H. Phillips, Bir- 
mingham. 

23,051. Cookie or TREATING CEREALS, E. R. Calthrop, 
Liverpool. 

23,052. Dryinc Woot, J. Dawson, Bradford. 

23,053. Lupricatinc Bearinas, W. Arnold and W. 
Crowther, Halifax. 

23,054. CLEANING Oats, R. A. Lister, Dursley. 

23,055. Tomer Papers, G. Castleden, Framlingham. 

. Crcies, J. W. Kendrick and the Robin Hood 
Cycle Company, Nottingham. 

23,057. Joint for Pires, E. J. Hurley and T. Douglas, 
London. 7 

23,058. Moutpinc Gum Conrectionery, W. C. Child, 
Ramsgate. 

23,059. Ser Squares, H. A. Matear, Liverpool. 

28,060. SHir Door Hooks, 8. F. and P. Smith, Glas- 








iw. 
Metuop of WEAVING 

Bradford. 

23,062. Fire Hanpies, C. J. Ranoe and J. P. Ranoe, 
London. 

23,063. MetrHop of Fixisninc Yarn, R. C. Willey, 
Bradford. 

23,064. Sappes for Cycues, S. Hutchinson, jun., and 
J.C. Meredith, Birmingham. 

23,065. Keepinc Dust Ovt of CycLes, E. Bowles, 
Beeston. 

23,066. AcTUATING ALARMS on TRAINS, J. de Meza, 
Bristol. 

28,067. GoveRNING the Supp.y of WaTeR from TANks, 
A. Campbeil and W. C. Sim, Bristol. 

23,068. ATTACHMENT for CycLEs, F. Rowley, Whaley 
Bridge. 

23,069. Dryinc Brewers’ Rervuse, R. Cunliffe, Man- 
chester. 

23,070 Removinc WaTeR from CyLinpErs, G. P. Gass, 
jun., Bolton. ‘a 

23,071. CycLe Sapp.es, R. Mason, Birmingham. 

23,072. Cuttina Soap, J. D. Macgregor and R. Reid, 
Glasgow. 

23,073. Maxkina Boots and Suogs, &c., A. Pearse, 
Ampthill 

23,074. ELectRIcaL Switcues, W. P. Theermann, Man- 
chester. 

23,075. Gas Enornes, F. W. Crossley and J. Atkinson, 
Manchester. 

23,076. Rotter Skates, W. E. Kerslake, Liver ool. 

23,077. SureLp for Pots, G. T. and W. T. Jones, J. 
Morgan, and B. Bevan, Glamorganshire. 

28,078. Hose Pirr Joints, E. Chrisfield, Milton-next- 
Sittingbourne. 

23,079. Steam Enaine Cy inpers, L. Richards, 
Glamorgan. 

23,080. CycLe REAR-pRIVING Gear, J. W. Townsend, 
Dorset. 


Fanrics, E. Smith, 


orset. 

23,081. CLasps or Ciips for UMBRELLAS, A. Moxon, 
Sheffield. 

23,082. RervusE TREATING MacuHinery, 8S. Smithson, 
London. 

23,083 RecorpDING Exectric Currents, H. Aron, 
Live! 

23,084. Locomotive and CornisH Borers, E. Schole- 
field, London. 

23,085. Rims for Pyeumatic Tires, W. E. Kay, Busby, 

lasgow. 

23,086. Cycte CHAIN WHEELS, J. Marston and W. 
Newill, London. 

23,087, Lamp Suavee, A. May, London. 

23,088. Tarcet, G. H. Hodges and J. W. I. Hilliard, 
London. 

23,089 Umpreias, W. Swain, London. 

23,090. ‘‘Lazy Tona” Macuines, D. E. Hipwell, 
London. 

28,091. Stram Capstan ConstrucTION, J. W. Brooke, 
London. 

28,092. Corp Crip for Wixpow Binns, C. E. Gibbs, 
London. 

23,098. MECHANICAL Time Fuses, H. V. 
London. 

23,094. Water Gavoes, F. W. Golby.—(@. Berni, 
Germany.) 

23,095. Roor Gas Lamp, H. 
Belgium.) 

23,096. ExtincuisHinG Lamps, A. Kiesow, London. 

23,097. Saws, J. S. Wallace and N. McCreedy, London. 

28,098. Box Irons, A. J. Boult.—(Deutsche Gliikstog- 
gesellschaft, Germany.) 

23,099, IRon BurLpiNnes, B. Duclos, London, 


Keeson, 


Imray. —(E&. Picard, 


! 
22,100 CHIMNEY 


| 23,107. 





Pots, F. W. Dye and J. Wells, 
don. 

23,101. Device for Orentnc Tins, &c., J. T Murray, 
London. 

23,102. Gas Meters, J. Wedderburn and F. Jewell, 
London, 

23,1038. SOLDERING Lamps, A. Farinetti and F. F. E. 
Heyse, London. 

23,104. Heei Grip and Spring Pap, J. J. Winter, 
London. 

23,105. RatLway Covupiincs, 
London. 

23,106. Lace, F , H. G., and W. Topham, London. 

EvecrricaL Games, A. Crespin and ©, F. 

Lehmann, London. 


T. A. Brockelbank, 


23,108. Preservinc Susstances Liante to Decay, 
C. A. Dainesi, London. 

23,109. Dinner Piate, A. W. Nunn, London. 

23,110. Purses, T. Lancey, London. 

23,111. Serrinc Saws, H. H. Lake.+{G@. F. W. J. 


Steman and M. P. C. F. A, Scebold, Germany.) 
28,112. CLiosinc Doors, H. H. Lake.—(G. F. W. J. 
Steman and M. P. C. F. A, Sechold, Germany.) 
23,113. Cuains, G. J. Snelus, London. 
23,114. Packine of Tea, J. H. Moore and J. Inger, 
ndaon. 
28,115. Live Bait Cans, G. R. Bryan, London 
23,116. REGISTERING TEMPERATURE, L. Sunderland, 
mdon, 
23,117. Pants, A. Walter, London. 
23,118. Removinc Sanp Banks, A. E. Pakeman, 
ndon. 
28,119. VELociPepEs, P. Aumaille, London. ‘ 
28,120. Paints, &c., W. V. Wilson and W. B. Priest, 
London. 
28,121. INCANDESCENCE ELEecTrRic Lamps, J. Y. John- 
son.—(C. H. Stearn, Siritzeriand ) 
28,122. Steam Generators, J. Y. Johnson.—(J. P. 
Serve, France.) 
23,123. Matcu Sprints, C. Hyatt-Woolf and A. H. 
Hayman, London. 
23,124. Dryinc Apparatus, G. Dasse and C. Fettweis, 
London. 
28,125. WasHING Macuines, E. J. Hodge, London. 
23,126. Harr Cur er, J. Marshall, London. 
23,127. Game, H. F. Fuller, London. 


2Qad December, 1893. 


23,128. Knitrep Groves, 8. Davis and F. Moore, 
London. 

28,129. Eve-ciasses, A. W. Newbold.—(J. Collet, More:- 
du-Jura.) 

23,130. Tor Cups, A. V. Pitaar and A. Soden, London. 

28,131. Automatic CoaL Server, G. C. Stenning, 


ndon. 

23,132. Suirt and Vest, McClure, King, and Co., 
Belfast. 

28,133. ELEcTRICAL CRANES or TRAVELLERS, H. J. Coles, 
London. 

28,134. Suip’s Boat Davit and Skip, A. W. Abbott, 
Farnham. 

23,135. Pyeumatic HIGH-EXPLOSIVE Guns, J. W. Gray- 
don, London. 

23,1386. Kyire CLEANER and SHARPENER, H. 
Thompson, Nottingham 

23,137. ExpLosive Power ENcInges, J. R. Pearson, 
Leicester. 

23,138. Date CALENDAR, C. W. A. Brooke, London. 

23,139. Movine Spanners, E. Barnes, Birmingham. 

23,140. Sime Vatve of Steam Encines, J. Byri, 
Stroud. 

23,141. Topacco Pipss, J. Holgetts, Manchester. 

23,142. Feepinc Cup, E. Wadbam, Newcastle-on-Tyne. 

23,143. ImpRovED CALENDAR Frame, G. E. Chapman, 
London. 

23,144. PLoucH and Scaririer Points, J. E. Wallis, 
Basingstoke. 

23,145. Fastentinc ENveLopes and the like, W. 
Maud, Pontefract. 

23,146. Fvet, W. Wood, Wolstanton Potteries. 

23,147. RenovaTinGc TyPe-wRiTeR Ripsons, W. J. and 
E. Skelland, Congleton. 

23,148. New Covpiinc for Pumps, P. E. Lill, Market 


H. 


R. 


Rasen. 

23,149. Darx Siipes for Cameras, L. 8. Zachariasen, 

ndon. 

23,150. SautTrLeE MecuHanism of Looms, J. Sutcliffe, 
Glasgow. 

23,151. Reapinc and Mowrne Macurnes, W. Wilson, 
Manchester. 

23,152. Kxire SHaRPENING Mecuanism, W. Wilson, 
Manchester. 

28,153. StockLess ANcHorRs, G. J. Wilson, Newcastle- 
on-Tyne. 

23,154. HvuLuinG Corrze, L. A Riester, London. 

23,155. Precipitation Tanks, F. P. Candy, London. 

56. Loom SxHvTTLe Guarps, J. Toxam, Bradford. 

AppaRATUs for FINISHING YaRN, R. C. Willey, 
Bradford. 

23,158. ExpaNDING Rouuers, J. Walker, E. Ellison, 
and W. G. Gass, Bolton. 

23,159. Baker's Wacons, B. Hodge, Manchester. 

23,160. Fvet, H. J. Saunders, Pondee, near Bridgend. 

23,161. Rims for Cyrcxes, T. Reading and W. Radford, 
Warwickshire. 

23,162. Sprayer, W. H. Cowan.—(B. H. Peacock, New 
South Wales.) 

23,163. Beaminc Macuines, C. H. Clegg and W. H. 
Sutcliffe, Manchester. 

23,164. MANUFACTURE of Buttons, J. S. Farmer, Man- 
chester. 

23,165. Suspenptnc Lieut ARTICLES, T. Charlan and T. 
Whittaker, Manchester. 

23,166. APPARATUS for SUPPORTING Bicyc es, J. Hilton, 
Blackpool. 

28,167. CaLcuLaTina Macuines, &c., W. Schooling, 
London. 

23,168. CONSTRUCTING FIREPROOF FLoors, H. Y. Lan- 
chester, London. 

23,169. LuciFeR Matcues, H. Abbott, London. 

23,170. TRANSFORMERS, L. B. Miller and M. W. Woods, 
Lond 

23,171. 





on. 

TusuLaR BorLer and Heater, W. Schmidt, 
mdon. 

23,172. Improvep PNecmatic Hus Wuee1, W. March, 


mdon. 

23,173. Coverincs for the Heap, N. Hope, Man- 
chester. 

28,174. InpicaTine Resvcts of Cricket Matcues, T. H. 
Tandy, Birmingham. 

23,175. OuTLeT VALVE Motion for Gas Enangs, L. 
Stroh, Berlin. 

23,176. GEAR CasEs for BicycLes, C. Stamper, Man- 
chester. 

28,177. Rentinc Macaines, H. J. P. Jolly.—(@. Rich- 
mond, United States.) 

28,178. Utitisation of Pretrotevm, J. C. Hudson, 
London. 

23,179. PRESERVING Topacco in Packets, R. L. Hickes, 
London. 

28,180. METALLIC PaveMENT, R. L. Urquhart.—(Z. 
Perrody, Switzrland.) 

23,181. Unit1nG VENEERING CyLINDERS, C. Wittkowsky, 


Germany. 

23,182. Exectric Station Inpicator, A. Jeenel, 
Germany. 

7, Improvep Toys, E. Ruck and F. N, Raggatt, 

ndon,. 

23,184. Grapers, W. P. Thompson.—(D. J. Davidson, 
8. G. Martin, and A. 8. Martin, United States.) 

28,185. Screw Ciamp, F. M. Fessler and H. Weiser, 
London. 

23,186. WeLp1NG Pipss, W. P. Thompson.—(C. L. Coffin, 
United States.) 

23,187. Apparatus for Lirrinc Poratogs, V. Rigault, 
London. 

23,188. Borinc Bott Houes in Sarr Covprines, J. 
Crow, Glasgow. 

23,189. EasE.s, J. F. Sioane, Glasgow. 

23,190. TyPE-wRITING Macuines, B. J. B. Mills.— 
(A. B. Dick, United States.) 

23,191. Topacco Pires, J. C. O'Reilly, Armagh, 
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23,192. Wneets for VeLocipepes, C. C. de Rossetti, 23,281. Preumatic Tires for Cycues, F. and R. A. Lee, | 23,375. Recepractes for Matcnes, J. H. Stedman, | §BLBOTED 
London. iniiaiaibsenansin mis i ndon. 5 London. P : AMERICAN PATENTS. 


23.198. Convertine a Sincite Cycie into a TaNDEM, 
W. L. Poole, A. Stone, and - E. Newman, London. 
3,194. Nazis, Rivets, &c., J. A. and A. * Thierry, 
"an 

23,195. Recisterinec QuantiTies of Sprrivs, R. Jewell, 
London. 

23,196. Locomotive P. Holt.—(4. 


— ING Gear, H 





BELT 7 DD. Honeywood and 


London. 


Austin, 
23,198. TRANSMISSION over 


Lone Can es, 8S. Roos, E 
and G. O'Connell, London 

19. Utiuisinc Wave Mortos, C 8. Snell, London. 
. Vatve Cock, R. Low, Dundee. 

1. Currinc Howes in Mera Prares, G. 
ondon. 

2. TCRNWREST 
mdon. 


Righetti 






Fletcher, 


and R. 





Piovers, W. H H. Sleep, 


23203. Srackisc Woven Fasrics, G. Schu'ze, 
London. : 
23,204. Ksortise Mecuanism for Saear Binpinc, J. 


Hornsby, J. In mnocent, and I. Trolley, London. 
5. Tires for CycLes or the like, T 
x? ondon, 
23 206. Cycie Trees, B. 


on 


Macuines for 





G. Martin and W. L. 


Cooke, 





Tittrsc Lanp, B. G. Hall, 
Lon don 

Ss. 4 HI uyey Cow s, W. Allen, London. 
IMPROVED Cow.s for CHIMNEYs, 


Li ondon 
> 








Allen, 


FILTERING Apraratts, 8. Allen, 





—— SHARPENING Apparatts, W. T. 

po ‘J. S. Lewis, London. 

23.3 Skates, Foor Cycves, F. E. 

don. 

23,213. CLeaNsING Beer BaRRELs or 
H. Essery, London. 

23 . Stcp Hoxgs for Cvrrs and Cotcars, W. C. Wil- 

, London. 





&e, Darker, 





““STINKERs,” W. 






. New Game of Carps, &c., A. Dawkins, bir- 
ningham. 
3. Rorary Enorves,.E C Pamplin, London. 
. Fisninc Tacks, ¢. 8. Porter, London 


23,218. ADVERTISING ¢ c., B. Werner, 
o—/'? 


ao H Compasses, W. 
rk 


m UMBRELLAas, & 


Hudson.—(S. Watkins, 


\ Sinan Compass, W. Hudson.—(S. Watkina, 


ey.) 

Sockets for Lamps, H. H. Lake.—(C. 4. Husses 
. C. Edew, United States 

STEAM BOorLers, A. A. Vicard, London. 

3. InsecToR ApparRatvs, E. Davis and J. Metcalfe, 
anchester. 















Preservation of Yeast, &c, A. Collette, 
jon. 

Hook for Use in Harness, &c., A. Barratt, 
jon. 





CcIPEDES, H. F. C. Gibson, London. 
4th De ~r, 1893. 
Psevuatic Tree Conveyor, W. H. Blakeney, 





93,227. 
London. 






8. Wurzis of Venicies and Cyc es, A. Blackwell, 

ingham 

3 METALL Bepsteaps, &c., 
ming sham. 

23,230. Lixinc 

oo ¥ Yarmout 

. Mic RO-TEL EFHONES, 





C. P. Robins, Bir- 
and Facixc Watts, J. W 


Cockrill 








. L. Anders and W. Kott 





Weicuinc Macuine, E. Pratt, 





3. oo Giazinc, A. Poffiey and 
3 


ading. 


L. Potter, 










4. Covers of Topacco Pipes, &c., A. A. Percy, 
mdon. 
23,235. RectLaTinc Fiow of Ligctps, G. Oulton, Man- 
cl ester. 
Raitway Cuatrs, J. E. Gurney, Maidstone. 
Stace Iiirsions, C. Morritt and J. Winson, 









ce Licutinc, C. Morritt and J. Winson, 
Lamps, F. M. Lewis, Leeds 
NOISELESS Ice and Ro.ier Skate, C. J. Tozer 


TRIC Sto RAGE Batteries, W. J. 8. Barber- 





Woven Wi IRE SPRING MaTTRES , J. B. Roden, 
Birmingham. 
23,243. ATTACHING 
London. 
23,244. FEEDING 4 
mingham. 
5 CHeck Nets, W. Black 





Buckxes, &c., I. 


Friask Bo 





TTLEs, W. Asten, Bir- 


burn, Liverpool. 





. Water Rarsinc Apparatvs, F. Wootton, Man- 
ver. 
. Cicar or CicarRETTe Howpers, H. Keet, Liver- 





Lt! L 
23,248. MEASURING Cost ENTs of ‘sauiains W. P. Thomp- 
son. —(£. H. Berwi G 

23,249. Frames 
Brigg 
3 


, E. Halmshaw 


W. H. Barton and W. S. 


for Mamie | Siac, &e 


Gear Cases, B. and 









a, Leicester. 
VeLocipepe Drivine Gear, A. J. Buckingham, 
ster. 

Spootixc Motion of Frames, E. J. Rouse, 
ax 


Ecectric Atarss, J. H. Ballantyne, Glasgow. 

23,254. Tartors PaTTeRN Hanorne ApPpiiance, C. A. 
Esson, Glasgow. 

. Macuryes for Loapine, &e. 
Frome. 

23,256 Grip for Gotr C_cz Hanvies, ¢ 

Edinburgh. 

CyurnpeR CcsHion Lamp, 


C. Hillier, 





, Hay, 






i. B. Thornton, 
A. W. Trenchard, 


rdiff. 

8. Hats, H. Beech, Manchester 
ScHoot States, J. Pearson, Haslingden. 

7 Waeat Treating Macuixe, A R. Tattersall, 
Eeode yn. 

93,261. Meta PLATE OORNAMENTIN 











Basic Siac Distripvtor, R. E. Cooper, Bir- 
mingham. 
2 Pyecmatic WHEEL Surecp, H. Heaton, jun., 
—y G. Barker, Birmingham. 


23,264. CycLe Tires, N. Knowles and W. Philipson, 








London. 
. Secret Lock, 8. van Berzenczey, London. 

a Mattep Provenper for Horses, E. Krog, 
London. 

3.267. Sevtcners for Cottox, J. Higginson, jun., 
Manchester. 

23.268. CarTrrinces for Breakinc Rock, M. Settle, 
M: anchester. 

23,29. Ramway Fisx-pcates, G. P. Campbell, Liver- 
00] 


23.270. SRLF-ACTING 
Chesterfield. 
23.271. Drivinc 

London. 


tain PREVENTER, W. Tupman, 


Gear for VeLocipepgs, H. Mann, 





23,272. Hot-water Arparatvs, T. R. Leigh, Man- | 23 
chester. | 

23.273. MeascRino Tape, W. Watson.—(&. W. Fritch- | 
l India.) 

2 . OvterR Cover for Tires, E. T. Cleathero, 
London. 


23.275. Duprex Lamp for VeLocipepes, P; Focke, 
London. 
. 276. Cycie Frrtres, J. M. Starley, I or don. 





277. Tippinc Apraratvs for Carts, &c, G. 
gy tg 

28,978. Reversiece Metaucic Lataixe, H Dickinson, 
London. 

23.279. Resprrator, R. L. Je 

22,280. Improvep Drawtno 
London. 


Rowe, 


‘freys, London. 


Boarps, J. D. Lickley, 


Shackleton, | 2 


! 
Goolden | 


, W. E. Hatton, Bir- | 


| 23,282. StarTinc Venictes, H. E Aspinall and W. 

Barwell, London. 

| 23 283. Connectine ELectric Conpvctors, L. Penson, 
London. 

23,284. ExcentricCutrer, C. W., 0 

yermany. 

CYLINDRICAL 


»and E, Heckmann, 





Surer Merat, A. Steinbrink, 


: Sirtinc Macuines, H. Christensen, 











23,287. Toy Puzzies, T. A. Garrett and W. Lucas, 
London, 
Stoppers for Borries, &e., H. Chossefoin, 
| London. 
23,289. SypHon for AERATED Waters, J. Malessct, 
| London. 


23,290. Lamps for Skwina Macutines, F. B. 
London. 

23,291. PORTABLE 
London. 
2 Merers for 
Galley, London. 
3,293. ComBrnaTION of FurNacE Tues, G. 

Manchester. 

23,294. INstRUMENT for Courtinc Wacons, C. H. Bee, 
London. 

. Gates for Waterways, J. E. Whiting, yey 


Barthel, 


Drivt and SnHarrinc, W. Ross, 


MEASURING 





Water, &c., J. G. 








Greaves, 





23,296. Frames of UmbRELLAs, &c., B. G. Colet 
London. 
23,297. BREECH-LOADING ORDNANCE, A. Noble and E. 








. Lloy d, London. 
23.298. Heatinc Rattway CARRIAGES, 
London. 
23,209, Kitns for BURNING 
London. 
23,300. Screw 


R. T. Preston, 


Bricks, &c., W. Eaves, 


Bixpine Appiiance for Tires, J. H. 
| Cresswell, London. 

23,301. Woven Fasrics, H. H. 
| Germany.) 
| 23,302. AUTOMATICALLY INTERCEPTIN« 
| Fivips to Pires, F. H. Holborow 
London. 
Accumucarors, A. J. 


Lake.—(B. Eckardt, 


the Scrpry of 
and T. Noakes, 







Boult. — 


i.) 
304. "ARC Lamps, A. J. Boult.—(J/. , Be 
305. Gas Motor C ARs, H. P. Holt, Fon 
,306. Rance Borers, T. Potterton, London. 
23,307. ConpvucTors for Evectric Rariways, F. B. 
Behr, London. 





3,308. Dyxamos, M. Hutin and M. Leblanc, London. 
309. DyNamos, M. Hutin and =| Leblanc, London. 
— Dyes, C. D. —_ —(The Ac Gesellachart 


A Fabrication 
23,311. Dyes, C. D. Ate 
dn » Fabrikation, Ge? i 
312. Rims of Bicycte ‘Wasa, A. 
London. 

23,313. Vatves, F. Silberstrom, London. 
23,314. Fcornaces, 0. J. Edzards, London. 






any.) 
(The Action Geallachatt 





C. Fairbanks, 











‘ Dece int» , 1s 3. 
23,315. BUTTON-HOLING Coutans and Ccrrs, H. R. 
Denne, Ilford. 
23,316. Vatves, &c., T. Blissett and H. S. Fearon, 
London. 


23,317. Water-cLosets, W. Bartholomew, London. 

23,318. SHavinc Bresn, G. L. Belcher and H. B. 
Taylor, London. 

23,: 319. Laur, A. J. Marley, London. 

23,320. CLINOMETER for MILITARY 

Lewes, Camberley. 

23,321. Sprinc Fittincs for CARRIAGE 

Harrison, Birmingham. 

Mc es, J. Wood, Manchester. 

2: BicycLe ‘Lamps, W. H. Freeman, J 
and G. Ellsmore, Birming sham. 

23 . Horsesnoer, J. T. Stairmand, Bradford. 

. ADVERTISING, T. McGrah, Sheffiel 1. 

. Bicyc.es, “aA Phillips, London. 
Evectric Lamp Fitrines, A. J. 

ondon. 

23,328. Curtain Pores, J. Daintith 
Manchester. 


Sketcuine, G. A. 





Heaps, G. H. 





Thomas 


Howes, 





and A. Rathbone, 


23,329. Borers, D. B. Morison, Hartlepool. 
23, Pnevmatic Trres, C. A. and F. J. Miller, 






TRICAL HEATING 


ELE 
‘Cuttriss, Leeds. 
2 . Luccace Carrier for Bicycies, M. M. Hartog, 


Apraratvs, S&S W. 





3. Fish Fork, J. H. Howard, Newcastle- -on-Tyne. 

4. Pistox Sprinos, G. Robson, Sunderland. 
. STEP-LaDpDER, J. Clarkson, Manchester. 
23,336. COLLAPSIBLE OPERA-GLASSES, A. W. 
London. 
37. Evectric Meters, H. C. L. Holden, Woolwich. 








Pocock, 














. Grinpisc Fires, J. L. Stewart and Ss. H. 
St rtev ant, Leeds. 
| Macnkines used for Topprnc Tcrnips, J. Mack, 
| Glasgow. 
| 23,340. CocpLinc Pipes, W. MacAlister, Glasgow. 
19 Reapixc Covers for Preriopicars, R. W. 
Warriner, Bradford. 
23 342. SeEamMLess Reeeer Articies, 8. E. Statham, 
Manchester 


23,343 Hypravc.ic 
Musker, Liverpool. 

23,344. Fitters, J. A McNaughton and G. 
Manchester. 

23,345. CycLe PEepacs, 
Mason, Manchester. 


Lirts an 


i Hosts, C. and A. 


. Elliott, 





R. Hall, A. T. Newbold, and J. 





23,346. VEHICLE WHEELS, F. W. Lane and A C. Argent, 
| London. 
23,347. Hotprxsc Corps of Burns, T. Charlan and T. 


oo Whittaker, Manchester. 

3,348. Macutnes for Peetinc Potatogs, J., E., 

~ Faulkner, Manchester 

49. ScaLe DisHes, M. Sanders, Manchester. 

4. Dravert Exciupers for Doors, J. A. Beckett, 
Manchester. 

23,351. Grixpinc the Roiiers of Gio 
worthy Bros. and Co., Limited, 
Manchester. 

3,352. Boxine Gioves, H. F. Vale, Birminghsm. 

. Prevumatic Tires, E. Collier, Birmingham. 

54. Friction Crvtcnes, F. G. Seeley and J. R. 

| _Ch urck ill, Woodford. 

>. Cyciist’s WIND-SHIELDED Hanne Grip, D. B. 

Ww ight, Glasgow. 

j. Wispow Sasnes, J. H. Brown and D. Simpson, 

ow. 

57. BRACKETS 
~ Webst er, Glasgow. 

23.358. CONDENSERS and Pumps, F. M. 
Ww heeler, London. 

. Hansom Cans, R. C. W. Horsley, London. 

. SHow Carp, P. &. Langley, London. 

. Horsesnoes, J. Garnett, Manchester. 

2, SELF-REGISTERING Money Titus, P. Gaskell, 
London. 

23,363. Meastrino Cuarss, E. P. Muntz, H. Littlejohn, 
id L. Russell, London. 

23 364. ELtectropges for Batrertes, H. G. 
London. 

23,365. GoveRNors for Excines, J. Begtrup and J. H. 
o_o London. 

D . PHONOGRAPHS, H. J. Lioret, London, 

3,367. TREaTING Grain, L. Wagner and J. 
London. 

23,3¢8. Faprics, W. B. Scottorn 
London. 

23,369. Scgstitvute for Leatuer, T. Hilditch, London. 

23.370. Letter Exvetore or Wrapper, C. F. Wagner, 
London. 


and F. 











MILLs, 
and W. 


Lang- 
Skerrat, 











for Carryinc Danpy Ro ts, P. 


and C. H. 









Spearing, 





Marr, 


and R. Hardwick, 


23,371. Bortinc and CooKxrixe Staxp, A. Sussmann, 
London. 
23,372. MatcH Box and CaNDL&-HOLDER, J. Hicks, 


London. 

23,373. Dratn-prpe Testinc Apparatvs, H. E. Burnet, 
London. 

23,374. Dies for Rowine 
Bement, London. 


Screw Tureaps, W. O. 














23,376. Smoxinc Pires, H. Watson and F. 





23,385 
23,386. 


23,387. 

















































Roberts, 
Edinburgh. 

23.377. STarRTinc APPARATUS 
Furnival, Reddish, 


for Gas Excrnes, T. 


23,878. Nox-conpuetine Covertnas, H. W. Johns, 
London. 
23,379. Gas Enoines, C. B. Wattles, London. 


23,380. Cyc es, A. C. Wright, London. 

23,381. CaxpLes and Wax Matcues, T. 
J. Komaike, London. 

. Securino Winpows, Xc., 
83. Dress Pins, W. A. Israel 

ig onion. 

23,384. Spout for SEPARATING GRAIN Seeps, J. Parker, 
London. 

Amoeter, E. W. Jewell and W, Zimmerman, 

London, 

GyNECOLOGICAL APPARATUS, R. 

(R. M. Morley, United States ) 

Apparatus for ExTRACTING OIL, W. ‘I 

London. 





Deiches and 


J. Pollock, London, 
and G. E. Sparkes, 





Haddan. 





’. Forbes, 


23,388. Macuinery for Rottinc Guass, N. M. Miller, 
London. 

23,389. Securinc Hats to the Harr, J. Wedderburn, 
London. 

23,390. ApsusTING Fasiicuts, &c., C. E. Jackson, 
London. 

28,391. Tire Fasteners, A. Coningsby and G. H. 


potter, London. 
2. COLOURING 
‘arbenfabriken vo 


Martrers, H. 
weals Fi 





E. Newton.—(Th« 
edrich Bayer and Co., Ger- 





se 
many.) 
398. Fotpinc Mecuanisas, H. E. Newton 
Jnited States.) 
23,304. GarMeENT for 
Lain » Germans.) 
5. Micromerer, J. 





(Kh. Ho 





Lapres Wear, J. Mitchell.—(/’. 


A. Sinclair, London. 





E A. Cay, London. 

2 Sappies for VeLcocipepes, J. A. Lamplugh, 
London. 

23,398. Wasninc Linen, A. J. Boult.—(4. Cross, 
Auvatria.) 

23,399. Buttons, SoLirarres, &c., A. W. W. Miller, 
Liverpool. 

23,400. Preraration of Corres, W. Thormeyer, Liver- 
001. 

23,401. Improvep Purses or the like, J. J. Hudson, 


Liverpool 

23,402. Tonacco Pipes, W. Sutcliffe, Liverpool. 

3. ImMpROvED Speep Putters, W. M. McIntyre, 
~ Liv rpool. 

23,404. Preventixc the Overrtowrsc of Water- 
closets, W. P. Thompson.—(C. Irlbacher, Germany.) 

23,405. AvTomaTic Esectors, W. P. Thompson.—(W. P. 
Holl tited States.) 

23,406. Cnats Links, R. A. Breul, Liverpool. 

23,407. Harness, A. J. Boult —(J. Rolland, Fraac ) 

408. W. be Stream Generators, W. Cross, 

London. 





nashead, 








-TI 


> 


23,409. Cire for Havtace Pcrposss, T. Evans, 
London. 

23,410. Screoicat Saws, A. and C. A. Wormull 
London. 

23.411. Improvep Boots and SnHoes, A. G. Glasenapp, 
London. 

23,412. Drivinc and Brake Mecuanis», P. R. Allen 
London. 

23,413. Cur tine Pixs, T. Cummings, London. 


23, 414. ApscstaBLe Hanpves, W. A. Faber, London. 
5. Drivinc Betts, A C. Worgod, Lond on, 
Expvosives, K C. Edmunds, 








?. IGNITING BLastTiInc CHAR ( Rot! 
London 

23,418. Lock Box for WHeet Hers, 8. 8S. Arnold 
London. 

23,419. Improvep Steam SupeRwHeaTERS, E. Dick, 
London. 

. Lirtixe Jacks, E. Heller, London. 
Cycie Ris, J. M. Starley and W. Starl vy, 


DUPLICATING 
Lona ton. 
PLATEN PRINTING 


MacuHiInes, R. Morgeneier, 


MacHINes, ( E. Sx 





London. 
W. P. B. Urick, 


-EcTRIC Lamps, H. Green, 
CastinG Souip I Ncots of STEEL, 


. Steam Bicyeves, H. W. Libbey 
CoMBINATION Matcu-m 


, London. 
x, C. H. Dumenil, 





Disptay of 
London. 

3,429. Game, F. W. Russell. London. 

30. Drivinc Gear for Cycres, G. G. M. Harding- 
ham, I onion. 

23,4231. Extractixc GotpandS 
So.ictions, C. Raleigh. 


ADVERTISEMENTS, B. Bradford, 





VER from AURIFFROUS 
London. 














2 a On Gas, W. R. Herring. London. 
| 2% . Bortuise Ligrvips, D. Wickham, London. 
12 . Bakrxc and Cookisc Ovens, A. Heneaux, 
| London. 
| 23,436. Propvctnc Sopa and CuLorive, H. H. Lake.— 
| (The Union Chemiral Company, United States ) 

th December, 1893. 





37. Garment, M. Izbicki, London. 

. Or Lamps, T. Reed, London. 

.439. BotrLe Opener, I. E. Litt and E. A. Fletcher, 

M irket Rasen. 

BALI BeaRinas, J. 
RaILWay SIGNAL 


W. Purvis, Glasgow. 


R. Rickard, London. 
tops and Wacons, A. and 


23,442. Casks or Barres, W. Junge, London. 

93'443. Sream Jets for Isvectors, G. M. Stonehouse 
and T. R. White, Swansea Valley. 

23,444. DyNamMo-ELectric Macuixes, F. Bailey, 


_ London. 

445 INcanpescest Gas Lamps, J. Ross, Dundee. 

23446, ADJUSTING Saw Tastes, A. E. and R. Knox, 
Glasgow. 

23,447. Drvisc Biscrits, J., T., 

Liverpool. 

23,448. Breaks for Dovcn. J., T., and J. Vicars, jun, 


and J. Vicars, jun, 


Liverpool. 
23,449. 


Reccuriatinc Gas Screry, &c., R. Wallwork, 





D. . Simmons. Halifax. 

451. Jointnc Exps of Pyecmatic Tires, A. Ransley, 

London. 

23,452. Water (Cycies, F. 

Manchester. 

23.453. Boots, &c , J. G. A. Kitchen and J. A. Fallows, 

Manchester. 

23,454. Gic Mrizs, Tangworthy, 

od W. Skerratt, Manchester. 

SuvuTt_e-box, W. A. Crabtree and D. Crabtree, 
Keighley. 

23, 456. Pens, A. Baxter, Glasgow. 

23.457. Packer WaTER ani other Traps, J. Conlong, 
Manchester. 

23,458. Typewriters, H. E. Scarborough and F. W. 
Rigg, Halifax. 

23,459. Drivinc Gear for Sarety Bicycies, J. Baird, 
E <1 Lothian, N.B. 

23,460. Device for DRINKING VESSELS, 
Stockton-on-Tees. 

. Matcu Boxes, E. D. Adcock and T. 

orwich. 

23.462. Boot CLEANING 
| pastbourne. 
3.463. Ratcuet Brace 


Dudschus and ©. Hirtel, 


Bros., and Co., Ld, 












F. Sauerbier, 


A. Mase, 











PreEPaRaTION, T. Coulson, 


AtrTacHMENT, J. Corbett, 

23,464. Heatixc Stoves, E. A. Stroschein, London. 

23,465. TRAVELLER's Rest, A. J. Danyell, Florence. 

23,466. Sawpre Carps, R. W. Brumby and 8. Clarke, 
Sheffield. 

23,467. 
Let of Povttry Hovses, F. G. Walch, London. 

23,468. IncanpescentT Extectric Lamps, A. B. Kent, 
London, 











| force main and compensating 


| the main, and normally 


Apparatvs for OPENING and CLosInc the Ort- | 





| is elevated to its operative position, 


- - |} a pumping engine 
ANGLE Joints of Merat Cisterns, R. B. Waters, ii 


From the United States’ Patent Office Official Gazette, 


504,361, Sree. Founpina, No, J. G. MeRoberta, St. Lovis, 
Mo.—Filed July 8th, 18% 

Claim. —() The herein dese ribed improvement in 
the art of steel founding, the same consisting in intro. 
ducing the steel through a dry sand gate and forming 
the casting in a wet sand mould, as set forth. (2) The 


504361] 











herein described improvement in the art of founding 
steel, the same consisting in introducing the ste} 
through a dry sand gate into and throughout a green 
sand mould, and so that the heat of the molten steel 
shall skin-dry the mould walls in advance of the pro- 
gress of the metal through the mould, 


504,614, Gas Enoines, C. W. Pinkney, Smethwick 
Filed February Vath, 1893. 
Claum.—(1) In a gas engine the combination with 


the exhaust valve and its stem, of a vertic: lly 
movable connecting bar at the end of the valve stem, 
a cylinder and piston or equivalent device in com. 
munication with the explosion chamber for raising 
the connecting bar as the pressure in said chamber js 
increased, an oscillating rod driven from the crank 
shaft of the machine, and a_ vertically movab! 
oe at the end of the oscillating rod adapted ty 
be elevated by the connecting rod during the com 
wression stroke and returned to its operative position 
1y gravity, substantially as described. (2) In a yas 
engine the combination with the exhaust valve and 
its stem, of a pivoted connecting bar at the end of 
said valve stem, a cylinder and piston or equivalent 
hambey 














for moving said bar, an oscillating rod driven from 
the main crank shaft, aud a pivoted extension at the 
end of said oscillating rod, adapted to be brought int: 

operative itact with the connecting bar for 
operating the exhaust valve, substantially as de 

scribed. (3) In a gas engine the combination with 
the exhaust valve and its st ™m, of a connecting bar 
pivoted to the end of said valve stem, a cylinder and 
piston or equivalent device communicating ae adage 
explosion chamber for elevating the connecting bar t: 

its operative position, an os illating 1 rod driven from 
the main shaft of the machine, a swinging a port for 
the outer end of said rod and a pivoted extension at 
said outer end normally supported in alignu ent for 
engagement with the connecting bar when the latter 
substantially as 











described. 
504, 44. Direct-actixc Pemprsc Esoise, ©. 6. 
"orthinaton, I vgton, N.Y.—Filed June 9th, 1892. 
Claiia.—Q) The combination with the force main of 





and a compensating cylinder or 
force main aud 





rlinders deriving pressure from the 
having a constant connection with the force main to 
permit the gradual transfer of pressure between the 
inder or cylind 
a valve controlled by the press on opposite sides 
of said constant connection and normally closed — 
said pressures are the same, the pressure on the force 
main side tending to close the valve, ssid valve being 
constructed and arranged to relieve the pressure in 
the co lnpensating ylinder or cylinders when opened 
substantial (2) The 

















as described. combination with 
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force of an air chamber having a constant 


main D, 
connection with said main to allow the gradual passage 
of water, pipe O extending into the air chamber from 


closed check valve 3 clos 
said pipe and opening toward the main, substanti 
as described. (3) The combination with force maip 
D. of an air chamber having a constant connection 
with said main to allow the gradual passage of water, 

pipe O extending into the air chamber from the force 
main and ving openings 1 inside the air chamber, 
ard normally closed check valve 3 closing said pip: 
and opening toward the main, substantially 1s. 
described. (3) The combination with force main D, 
of an air chamber having a constant connection with 
said main to allow the gradual of water, pipe 
© extending into the air chamber from the force main 
and having openings 1 inside the air chamber, nor- 
mally closed check valve 3 closing said pipe and open- 

ing toward the main, and means for adjusting the 
closing tension upon said valve, substantially as 
described. 
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—_— 
THE WATER SUPPLY OF LONDON. 


In our former articles on the labours of the Commis- 
sion on this important matter we have dealt with the 
question of rainfall, evaporation, flood-waters, percola- 
tion, filtration, and volume available for present and 
future supplies. From the report, it appears that the 
present and future requirements of London can be met 
from present sources for the next forty years at least, 
and probably for a great while longer, though with this 
they have really nothing to do, as they limit their purview 
to the time mentioned. ; } 

In our present and following articles we propose to 
deal with the report of the Assistant-Commissioner, Mr. 
Reginald E. Middleton, M. Inst. C.E., who has made a 
separate statement dealing specially with the effect of 
«alleged depletion ” of the streams and local wells, said 
to be due to using the underground waters of Hertford- 
shire for the supply of the metropolis. 

According to the deductions arrived at in his report, 
made after local investigation of a most searching 
character, it would appear that the effects of ee | 
for metropolitan supply have been exaggerated in 
respects Save as regards the influence of local pumping 
on contiguous springs and wells, and that in fact there 
has been no reduction of level in the subterranean water, 
or loss of water in the rivers except such as is due to 
seasonal changes. ‘To deal, however, with the report itself, 
which is accompanied by a map of the district dealt with, 


| water to deal with, and such water would be the present 


ecmparatively useless flood water, which dces not go to 
supply town purposes, and is not available for power. 

Sir John Evans states clearly certain well-known facts 
in connection with the passage of rainfall to underground 
pervious strata. Mr. Middleton states, reviewing his 
evidence concurrently with that of Mr. Urban Smith, 
that if the water level, or level of saturation, is at all 
lowered yp ge ager is lowered at the pumping station 
first, and that the utmost lowering that can possibly 
take place in the head water is only equal to the general 
as distinct from the local lowering which takes place in 
the district around the pumping station; and that it can 
only follow on from such possible general reduction of 
level, and cannot precede it, neither can it exceed it in 

uantity, and it can neither equal it nor exceed it unless 
there be a general reduction of water level, not only at 
the pumping station, but across the whole section of the 
subsoil water at the pumping point, which, if not per- 
manent, extends at any rate over a considerable period 
of time. 

In this way Mr. Middleton appears to refute Mr. Urban 
Smith’s theory that pumping in the lower part of the 
basin of a river would first produce an effect at the 
spring head. In connection with this subject much mis- 
apprehension arises from likening the water in the chalk 
basin to a reservoir or lake. This illustration being mis- 
leading, Mr. Middleton considers that the true repre- 


| sentation of the behaviour of underground water in the 





which we hope to reproduce ona reduced scale, inafuture chalk is not so much that of a lake, but a river or con- 
issue, Mr. Middleton begins by traversing the evidence of | gregation of rivulets travelling along the lines of fissure 
Mr. Urban Smith, with whose conclusions he differs very | in the chalk at a slow speed, fed by other and smaller 


materially. In his report he gives very logically the 
reasons why he thus differs, and we certainly think 
he proves his case. Mr. Urban Smith says the 
rainfall for the last decade terminating in Septem- 


— Fl 


rivulets and through the pores of the chalk itself, with 

water travelling at a still slower rate, the whole forming 
a system of underground streams which journey towards 
the sea or towards the nearest outlet in the same way as 
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RFFECT OF PUMPING ACCORDING TO CERTAIN WITNESSES 
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NORMAL WATER CRADIENT 


DI/GRAM TO ILLUSTRATE EFFECT OF PUMPING FROM A RIVER 


ber, 1890, is as great or greater than that for any former 
decade of the century, with the exception of that immedi- 


ately preceding, and concludes from this that the loss of | 


water in the rivers, &c., cannot be due to deficient rain- 


fall; but Mr. Middleton shows from Mr. Hopkinson’s | 
tables that this period is too long, and that if shorter | 


periods up to eight years be used, the years terminating 
in 1891 are very nearly the driest for the half century, and 
that for these reasons the rivers and springs would natur- 
ally bedepleted. Again, Mr. Smith says, the object of the 
land drainage is to render the surface soil, which previously 
to such work was usually saturated, much drier. When 
land is saturated, water flowing on the surface is more 
likely to run off the surface than to be absorbed by such 


land. When the surface soil is made by drainage com- | 


paratively dry, a larger proportion of the rainfall is 
absorbed and given out gradually, thus land properly 
drained has the power of holding rainfall and dise arg- 
ing it over a longer period than if it were saturated, 
consequently under drainage reduces floods and increases 
the flow of rivers at other times. A large proportion of 
the surface soil on the eastern side of the county is of a 
stiff nature, and the drainage of these lands would 
increase the flow of the river Lea at times when the river is 
not affected by floods, and not—as seems to be sug- 
gested on behalf of the water companies—reduce the 
tlow at such times. 


“It is no doubt true,”’ says Mr. Middleton, ‘that the | 


subsoil drains dry the land. This is the purpose for 
which they were put in, and that the land when dry may 


absorb more water than it would were it already wet, but | 
being wet, the water passes off both on the surface and | 


through the drains, and is thus prevented from passin 

downward to the collecting area beneath, where it woul 

afford a supply to the rivers in summer, and it is dis- 
charged into the rivers more rapidly and in greater 
volume than would be the case were the drains absent. 
Moreover, the land is not drained if the surface is of 
such a character that the water will pass off rapidly. 
It is where the water is liable to lie on the land that 
drains are inserted, and this water must get into the 
rivers more rapidly than if the drains were absent. The 
fact that the portion of the drainage area of the river 


a visible river, being fed by numerous tributaries joining 
the main stream, but covering a larger area than that 
from which the visible river and its tributaries draw 
their supplies. The water in the chalk may be 
travelling in the same general direction as the river and 
its tributaries, or it may be crossing that direction, but it 
is travelling at a sone | slower speed, although moving, 
whether it gets eventually into a visible river or not. 
When the water level in the chalk is high it overflows 
into a visible stream or river; when it is low the river 
may still be flowing, fed by springs at higher levels or by 
surface water, or it may be dry, but the water in the 
chalk is still there, and is still running as a river towards 
| the sea or to some other outlet, although not visible. 
Generally speaking, it appears in the same river, but at a 
int lower down in its course than would be the case in 
igh water seasons. The gradient of the water in 
the chalk is as flat at its point of discharge as that of 
the visible river, and it increases in steepness as it 
approaches its source, and these gradient curves extend 
both longitudinally and laterally. 

The elevation to which the gradient curve rises is 
greatest about March and least about Michaelmas, as a 
rule, and the differences between the levels at the highest 
points, at these seasons, and from year to year, at the 
same season is considerable. If this, then, be an 
accurate description of the behaviour of water in chalk, 
the illustration may be carried further, and pumping from 
the chalk may be treated much in the same way as would 
| pumping from a river. The accompanying diagram 
illustrates this. In pumping from a river the whole of the 
water flowing down may—if the machinery be sufficiently 
powerful—be entirely abstracted, and the bed of the 
stream below the pumping station may be left absolutely 
dry, until at some point further down it receives a fresh 
supply from tributaries or percolation; but the water 
above the pumping station will undergo no change what- 
| ever, except that there will be a slight increase of gradient 
| immediately above the pumping station and extending for 
be limited distance above it; the same volume of water, 





and only the same volume, will continue to come down 
| as would have flowed had there been no pumping. But 
the head waters will not be affected in the slightest 


Beane round Weston—which is the most heavily drained | degree. These arguments apply to pumping from the 
district that I have seen—discharged nearly the whole of | chalk. It is conceivable that a series of wells, or wells 
the water collected on it after the frost and snow of | connected by galleries, might be sunk in such positions 
January, 1893, in a week ; while other areas of the same as to abstract the whole water running down to that line, 
river, which are less heavily drained, were still sending | and none would be allowed to pass. The visible river 
down large volumes of water, is a disproof of Mr. Smith’s formerly receiving the overflow from the chalk might 


statement.” 

“Several witnesses have suggested that, if the level of 
Saturation in the chalk be lowered, a greater volume of 
water would be absorbed from the surface than passes 
downwards already ; except in a few isolated cases, this 
contention will not hold good in fact. As a rule, the level 
of the subsoil water is many feet below the surface of the 
ground. The ground above is not water-logged, and the 
difference of a few feet or inches in the a, of the water 
cannot add to or subtract from the amount of percolation 
going on at the surface.” 

Mr. Middleton then suggests a method by which large 
quantities of flood water might be intercepted, and passed 
into the chalk formation by means of artificial swallow- 
holes ; thus benefiting the land by getting rid of the water, 
and the chalk springs, by affording a larger supply of 


| become dry below the pumping station, although not 
| higher up. As the depth of the water in the chalk would 
be measured by hundreds of feet, that in the visible river 
by units only, the extent of the influence of pumping in 
the former would be greater than in the latter, more or 
less in proportion to such depth, and less in proportion 
to the resistance of the stratum and the steeper gradient 
of the chalk water as compared with that in the river, 
and the visible river and its tributaries would be dry for 
a correspondingly greater distance above the pumping 
stations, but the head waters, unless they were a very 
short distance above the pumping, and within the influ- 
— of the increased gradient, would not be affected 
at all. 

At the actual point of wp the level of the water 
would, in order to obtain the supply to be allowed, 





be considerably below the normal level, and-no water 
would paststhe’ pumping btatior. Unless’ the pumps 
stopped, the water in the chalk below the pumping 
station would: dventually fall to the level of its outflow, 
and unless’ ied from other sources might become 
stagnant, and. if the level were still further reduced, no 
water might flow in to make up the deficiency. It isclear, 
therefore, that'some small volume of water must be allowed 
to pass the pumping stations in order to secure a supply 
of moving water. As the springs and wells begin to rise 
about Michaelmas, and go on rising till about the end of 
March, remain constant until the end of June, and then 
fall again, the quantity of water passing thrcugh the chalk 
formation towards the sea must vary in like manner, and 
must be made larger during the first six months of the 
year than for the last six months. 


(To be continued.) 








MINES AND MINING AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
(Concluded from page 461) 

Cairorni, the oldest of the gold-producing States of 
the West, still maintains its pre-eminence, although the 
yield has diminished in quantity since the prohibition of 
hydraulic mining by the State Legislature, which step was 
taken in the interest of the agricultural community, owing 
to the increasing silting of the watercourses by the 
detritus carried down by the tail water, and the con: 
sequent periodical flooding cf the land in the lower 
valleys. In 1880—the last year of general hydraulic 
mining—the gold produced amounted to 364 tons, worth 
£5,412,000; but in 1892 it had fallen to 28} tons. Even 
with this reduction, the quantity was rather more than 
half of the total produce of the United States for that 
year, which was 44} tons, or £6,569,000 value. Gold 
mining, however, formed but a small part of the collection 
exhibited in the Californian Court in the Mines’ Building, 
although it was more fully represented in the State Building 
in the park. One of the most interesting of the curiosities 
of the subject is the first nugget of gold discovered by 
James W. Marshall at Coloma, in Eldorado County, on 
the 19th January, 1848, since which date gold to the 
total value of £260,000,000 has been produced in the 
State. This historical relic was contributed by Mr. 
W. W. Allen. Other reminders of the golden age of 
1849-50 were seen in the octagonal fifty dollar piece of the 
San Francisco Assay-office, issued before the establish- 
ment of the Mint and the introduction of regular coinage, 
and the simple appliances used by the original gold 
diggers in the form of pan or batea and rocker. It 
became necessary, however, to remove these latter 
objects from the prominent position at first assigned to 
them, where they were visibly diminishing under the 
attack of collectors; a propensity for accumulating 
incongruous objects as ‘souvenirs’ having been widely 
prevalent among the visitors. 

At the present time considerable attention is given to 
the development of new branches of mineral industry in 
California. Prominent among these is marble working, 
the best illustration being furnished by the architectural 
screen enclosing the court. This wasan arcaded structure, 
with columns alternately in sienna and variegated grey 
marble, with a dwarf screen of dark green cerpentine, 
contributed by the Inyo Marble Company. Another 
striking display is that of so-called Mexican onyx, a 
translucent variety of stalagmite from San Luis, Obispo 
County, which is largely wrought for ornamental furni- 
ture purposes by Messrs. Kesseler Brothers. Oils and 
pore: 3 from Californian petroleum were contributed by 
the Union Oil Company, Santa Paula; and borax from 
the solfatara region of San Bernardino County. The 
latter district contains a curious mineral called alumina 
by the exhibitor and aluminum by the official catalogue, 
which is probably a mixture of hydrate of aluminia and 


silica. It contains:— 
Silica. Alumina. Alkalies. Water. 
MOD ans, -iss, SE . 4°70 ... ... 39°00 per cent, 


and if in quantity might be of value as a source of 
alumina ol alum. In the natural form it is used as a 
soap earth. The principal metallurgical exhibit was that 
of the Mathison Smelting Company, of San Francisco, 
who contributed crude and star antimony smelted from 
the ores of San Benito County. A series of microscopic 
preparations illustrating the process of gold milling, by 
Mr. J. A. Edmonds, of Meadow Valley, deserved closer 
examination than could be given to them under the con- 
ditions of the exhibition. 

The geology and mineralogy of California were very fully 
illustrated in the contribution of the State Mining Bureau, 
which represented the work done by the State mineralogist 
during the last ten years. This included complete series 
of rock specimens, minerals, and veinstones from the 
different mining districts, and plans and sections of the 
more important deposits. Among the latter the map of 
the great Mother Lode Region, which extends for about 
a hundred miles and contains most of the quartz mines 
in active operation, and those of the Iowa Hill and 
Forest Hill regions, where gold-bearing gravels in old 
river channels, preserved from denudation by heavy lava 
coverings, have been largely developed by drift mining, 
were especially interesting. 

The State of South Dakota had a small and not very 
regularly arranged collection in a court adjacent to that 
of California. This was enclosed on two sides by an 
arcade of grey and pink sandstones, some blocks of tin 
being placed in the opening of eacharch. These, together 
with a large quantity of mineral piled into an obelisk, 
represented the produce of the Harney Peak mines, a 
coarse aggregate of quartz, mica, and other minerals, 
with large isolated crystals of tin stone scattered through 
it. These mines have not as yet proved to be very pro- 


ductive on the large scale, and the returns for the 





£700,000 expended in purchase and development of the 
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property fall very far short of the magnificent prospects 
originally put forward. Of greater interest was the exhibit 
from the Homestake Mine, which showed the change in 
the character of the mineral in depth at intervals of 
100ft. This famous old mine, the largest of its kind in 
the United States, employing 1800 hands, turns out 
4000 tons of ore daily, 0 ges mad in 1892 £800,000 
worth of gold, or one-half of the total yield of the State. 
Among ornamental materials, Rose quartz, a compara- 
tively rare mineral, has been found to some extent in 
South Dakota, but the samples shown were not of a very 
lively colour. There was also a very fine display of polished 
silicified wood from Sioux Falls. 

The Arizona mineral exhibit next to that of Colorado 
which it adjoined, was the most attractive collection in the 
Mines Building. The central feature was a large block of 
35 per cent. copper ore weighing 2$ tons, from the Copper 
Queen Mines at Bisbee, which were also illustrated by 
models in glass of the underground workings and of the 
timbering required in stoping the large irregular masses 
ef mineral. This remarkable mine was opened in 1880 
on a large mass of blue and green carbonate of copper 
cropping from a limestone hill in the Mule Pass Mountains 
of Southern Arizona, in a dry desert region. It has been 
worked without interruption since that time, and has 
yielded more than 46,000 tons of copper from 624,646 tons 
of ore. The ore occurs in masses irregularly distributed 
through the limestone, but linked together by connecting 
strings or leaders. Although the workings are down to 
400ft., oxidised ores still prevail; the great depth of the 
atmospheric alteration being probably due to the existence 
of caves and fissures in the limestone facilitating the 
penetration of water from the surface. These oxidised 
ores consist of beautifully variegated mixtures of malachite 
and blue carbonate with red oxide. Some native copper 
is also found embedded in limonite, resulting from the 
iron in the original pyritic mineral and ferruginous clays. 
The ore is chant by a single fusion in low-water 
jacketed blast furnaces to blister copper, containing 97 to 
98 per cent. of copper, with 87 ounces of silver and 1°73 
ounces of gold per ton. Another interesting display of 
similar ores, but on a smaller scale, was that from the 
United Verde mines, near Prescott, whose ore assays 32 
pér cent. of copper. About 320 tons are smelted daily. 

The largest development of gold and silver ores in 
Arizona is in the Tombstone district, in the southern part of 
the State near the Mexican frontier. Since the opening of 
the mines of the Tombstone Mining and Milling Company 
in 1878, over £1,600,000 worth of auriferous silver, con- 
taining 22 per cent. of its value in gold, have been 
produced. About 700 tons of ore, shi ae monthly, 
average 57 oz. of silver and 17 dwts. of om . Nearly as 
large a production has been realised from the Contention 
Mine in the same district, where the silver produced con- 
tains 25 per cent. in gold value; the ores consisting of 
silver chloride, with some tellurium mineral carrying the 
gold. The beautiful silicified wood previously noticed in 
the South Dakota Court is derived from three sandstone 
deposits—probably of Cretaceous age—at Chalcedony 
Park, on the Atlantic and Pacific Railway, the largest being 
about a mile square, and enclosed by table lands from 
50ft. to 100ft. in height. The trees, which appear to have 
fallen into a lake or swamp, are converted into a kind of 
jasper, variegated in very brilliant red, brown, and grey 
tints. These colours are attributed by Dr. A. Julien to 
the action of a fungus which secreted oxide of iron, 
derived from organic salts of iron constantly infiltrated 
from the water in the swamp in the decaying matter of 
the trunk, this power being possessed by forms of fungi 
living at the present time. 

The newer States of New Mexico, Oregon, and Wash- 
ington are, as far as minerals are concerned, mainly in an 
undeveloped condition, without any very large mines at 
work, but overflowing with hopeful prospects. This con- 
dition was typified by the central object in the New 
Mexican Court, a miner’s shanty from Sierra County, in 
which the brilliancy of the minerals exhibited was in very 
marked contrast to the Spartan simplicity of the domestic 
arrangements. The coals of the territory were represented 
in an obelisk 16ft. high, built of dressed samples of the 
different kinds, bituminous, semi-anthracite, and anthra- 
cite. These, like most of the Rocky Mountain coals, are 
of secondary or tertiary age. Waskington, the most 
northerly of the Pacific States, is also largely endowed 
with coal® of newer date, which, being favourably placed for 
shipment, are now bein gmined to a considerable extent, 
the output for 1891 having been nearly one million tons. 
In Oregon the coals, which are of a lignitic character, are of 
less importance than those of their northern neighbours, 
the principal mines being those at Coos Bay, where about 
90,000 tons are raised annually. Of greater general 
interest are the minerals associated with the serpentine 
belt of Douglas County in the southern part of the State, 
which is estimated to cover ten thousand square miles. 
These include copper ore in not very large quantities, 
chromic iron ore, platinum, and iridium, associated 
with gold in the alluvial washings, and a nickel magnesia 
silicate similar to that of the New Caledonia mines, which 
occurs in irregular lenticular masses filling cavities in 
serpentine, usually shallow depressions, sometimes 
covering several acres. The supposed average in metallic 
nickel is 5 percent. Up to the present time the work- 
ings have been mainly of an exploratory character, but 
the results are said to be very promising. The process of 
alluvial gold working was shown in an ingenious model 
supplied with gravel from several of the best placer mines 
in the State. . 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Henry G. 
Bourke, to the Victory, additional, te date December 9th. Btatt 
engineer: George F. Laird, to the Raleigh, to date December 9th. 
Probationary assistant engineer: W. L. Moore, to the Vivid, to 
date December 13th. Engineers: Albert V. Blake, to the Victory, 
additional, to date December 9th., and C. J. James, to the 
Havock; and R. K. Herbert, to the Revenge, to date December 

1th, and Charles J. Hay, to the Mohawk, to date December 11th. 
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to commence as from the Ist January next. A daily pas. 
senger service is organised, and there are not less than 

MANCHESTER is now a seaport—as far as its posses- | forty regular weekly sailings either coastwise or to the 
sion of a waterway capable of carrying to it almost | Continent and London. The actual beginning of traffic on 
the largest ships afloat will make it so. Any ocean- | New Year’s Day will not be the occasion for any great 
going steamship which can pass through the Suez | ceremony, as it is hoped and believed that Her Majesty 
Canal can now deposit its cargo at the quays at the great | the Queen may be prevailed upon to inspect and inaugy. 
Manchester and Salford docks, direct from any part of | rate the work in the coming spring, when the days aro 
the world. The Manchester Ship Canal Company invited longer and the weather less trying and more settled. 


THE PORT OF MANCHESTER. 




















Fig. 2—ENTRANCE TO THE MANCHESTER SHIP CANAL—THE EASTHAM LOCKS 
a large number of the British newspapers to send their} The Snowdrop left the landing-stage at a quarter to 
representatives on Saturday last on a journey of inspec- | ten, crossed the river Mersey, and entered the canal at 
tion throughout the length of the canal, starting from | Eastham Locks at a time when the greater part of the 
the Prince’s Landing-stage at Liverpool, and landing in | Mersey was a waterless sandy mud flat; it was dead low 
the Manchester Docks. tide, and the middle of a period during which vessels 
The party was met on board the Snowdrop at half-past | would be for hours unable to approach the Liverpool 
nine by Mr. E. Leader Williams, M. Inst. C.E., the | Docks. It may here be mentioned that thelow water con- 
dition of the Mersey will at 
times prevent the entrance 
of ships for Liverpool during 
a longer time than it will 
take the same ships to reach 
Manchester by the canal. It 
may thus happen that of two 
ships crossing the Mersey 
bar, one for Liverpool and 
one for Manchester, that for 
the latter port will reach its 
destination, 36 miles away, 
sooner than the Liverpool- 
bound ship. This alone isa 
fact of very great import- 
ance in connection with the 
traffic on the canal. We 
have from time to time 
published so many illustra- 
tions, and given such full 
and ample descriptions, not 
only of the canal works 
during the construction, but 
of the history of the Canal 
Act, and of the hydraulic 
questions and others which 
were fought in the Com- 
mittee-rooms of the Houses 
of Parliament, that it is quite 
unnecessary that we should 
now enter into any general 
account of this, the greatest 
piece of canal engineering 
ever carried out. We may, 
however, follow those on 
board the Snowdrop on 
Saturday last, and — to 
some of the principal works 
passed in the journey of 35} 
miles, which is the total 
length of the canal. On 
page 586 we reproduce a 
map, Fig. 1, showing the 
country traversed and the 
positions of the locks and 
docks. Some idea of the 
Eastham Locks, Fig. 2, 
where the canal joins the 
Mersey, may be gathered 
from the engravings, Fig. 3, 
which we give on page 585 
and page 584. Fig. 8 shows 
engineer-in-chief; Mr. Marshall Stevens, the manager; , the enormous masses of masonry necessary to the 
Mr. A. A. Whitworth, the secretary; Mr. William Fletcher, | construction of a treble set of locks, including one 
one to whom the procuring of the Act was largely due; | no less than 600ft. long and 80ft. wide, submerged 
th of nearly 80ft., but Fig. 3, which shows the 

















Fig. 9—STORM GATES AND SLUICES, EASTHAM 


LOCKS 


Mr. W. B. Bracey, Mr. Goodyear, Mr. Schenk, and | to a de 














others, who were afterwards joined by Mr. W. H. Bailey, 
the Mayor of Salford, and others. 

New Year’s Day, 1894, will see the lock gates thrown 
open for traffic. There are several vessels already on the 
seas with cargoes consigned to the new port of Manches- 
ter, and sailings are advertised to and from Salford Docks, 


smaller lock, namely one 350ft. in length by 50ft. in width, 
and gives a good idea of how large a proportion of the 
whole of a canal engineer’s work is put out of sight as 
soon as it comes into operation. To suit the requirements 
of different sized vessels there are, as we have said, three 
entrance locks at Eastham, and the largest of 600ft. in 
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SHIP CANALTHE WEAVER SLUICES 


(For description see page 584) 
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EASTHAM LOCKS 


Fig. 3—THE MANCHESTER SHIP CANAL—MASONRY AND 50ft. GATES, 
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mouth of the Weaver where it had joined the Mersey pro- | A side view of this aqueduct was illustrated in Tux | has a water space of 5} acres. The Manchester Docks, 
viding a splendid timber pond. It is at this point that the | ENcineER of the 19th August, 1892. Although we have | with their railway connections, are shown by Fig. 12, 
second tidal opening occurs, adjoining the celebrated and | been following the course of the canal in this rapid | page 587, which gives a very good idea of the excellen’ 
splendid row of ten of Stoney’s sluices, as illustrated in sketch, we have omitted the Norton sluices, which were quay space afforded by both the docks; the Manchester 
Figs. 5 and 6. Each of the sluices is 30ft. in width and described in the 9th of May, 1890. The site of these Dock, it will be seen, consists in extension of area of the 
the full depth of the canal. sluices is 154 miles from the canal entrance, and is river Irwell, and it ends at the Wodent-street Bridge, 
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| PLAN 
Figs. 12 and 13-SECTIONS OF BASIN WITH BOLLARDS AND MOORING RINGS 





Some miles further on the Weston Mersey lock, with | almost identical with that of the old waste weir of the 
the several entrances to the Weaver, or western canal, | Runcorn and Latchford barge canal. These sluices—THE 
are passed, and thereafter the Runcorn Deep lay-by and | ENGINEER, vol. lxix., page 881—discharge any tlood waters 
the Bridgewater lock. The Bridgewater Canal is the | into the Mersey. Passing on nowto the end ofthe work, we 


which though not shown on the map, is near the Hulme 
Docks of the Bridgewater Canal, which it will be seen 
runs along the south side of the Manchester Docks. 
Opposite the ends of the island quays of the Salford 





property of the Manchester Canal Company, by which it reach the Manchester Docks, which, taken altogether, are 


' Dock, namely, at the words Hamburg and Ghent, in the 
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Fig. 10O—PLAN OF SALFORD AND MANCHESTER DOCKS AND QUAYS 


was purchased, with all its connections, for £1,782,172, 
and already provides a very large business which is con- 
ducted at profit. Here the canal passes between the two 


of an enormous area, the water and quay area of the , engraving, there is a width of 1388ft., from which it will 


combined Manchester and Salford Docks being 256 acres, 
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be gathered that there is a splendid turning space for 
ships at this part. The total fall throughout the length 


piers of the first spans of the Runcorn Bridge of the “~~~7"¢ a a ee | of the canal from above the Mode Wheel locks near the 
ee gale sage og apni A oe ——— '¢.S% are R ! Rear | on a to ha re - ree a ay vipa or 
canal at this place has involved some very heavy 3 a ock Sill at Liverpool, . 6in., g 
work, inasmuch as it has been found necessary to under- ° ae : 3! : ordinary water-level between Eastham and Latchford. 
pin the giant pier, some indication of the work of which ‘ 3 oil? Fig. 9 is a view taken some time ago, and shows 


is given in the engraving Fig. 7, page 588, and referred to 
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the storm gates to the S0ft. lock at Eastham in 


hereafter. After leaving this point we pass under | 122° 48eVE OROUN their then course of construction. We should men- 

an opening bridge, the first of several bridges of | ~=—=-' tion the locks here are only used after the tide has 

its kind. The two Randalls sluices, similar to those oe fallen 6ft. below high water, and until it again reaches 

already referred to, are next passed, but with a rise of | free this point. At all other states the opening is clear, and 

only 13ft., and then the canal crosses the Vyrnwy 1 sm the water rises and falls within these limits the whole 

: Aqueduct, which passes the canal by an inverted syphon | 5 length of the first twenty-one miles. A glance at the key 

: on its way from the Norton Tower, illustrated in Tux | plan of this portion of the canal—Fig. 1, page 586, will 

; a of the 15th July, 1892. Soon after this we .. 4s show that the full force and — . a eae _ - 

a reach the deviation railway bridges of the London and | i Wy north-west would come on these tail ga eS. was to 

z North-Western Railway and Great Western Railway, and | a) ~ W fA. \ WEA protect these storm gates from | any possible injury 

: the Warrington Docks. The London and North- 6 ms ee ; that they were constructed similar to the tail gates, 

; Western deviation viaduct at Latchford Locks _ is |  § GhVitisensFove aueeLe but “ mitreing” the reverse way. Thisis the gate shown 

J erp ney A ote! etc Sanetuat ant |g —-—e- eeM e Se eitats ot aaah ote wet 
: 3 given in THE ENGINEER of the 8th September last, a 7 rear f ; all the lock gates on the canal. Greer 

} when some exceedingly rapid excavation work was accom. se | iy res, Cas throughout, strengthened and tied with iron plates and 

plished immediately the company obtained possession _= | & [rk ions steel stays. The depth of this gate is 45ft. din., and it is 

of the line to be diverted. The Warburton high-level $° | G pa said that each leaf weighs in air 265 tons, and turns on a 

bridge is passed soon after this, and subsequently another | §& . | 8 = steel sole plate under the heel post. The head of water 

deviation railway viaduct. The Warburton bridge 18 | “mn & ' 2oK6 on the tail gates at low tide is 18ft., but so exact and 

Similar to one previously passed, and was much admired; | = careful has been the construction throughout, that even 

% it is illustrated in Fig. 8. After passing next the Irlam | WU under these conditions the gates aretight. Perhaps some 

ocks we reach the Barton Locks and sluices and the 7" ; cave slight idea of the great size of these gates may be better 





Barton Aqueduct, which takes the place of Brindley’s 
Aqueduct at the part where it crossed the canal. This is 
& Swing aqueduct, and is a fine piece of work. We give 


on page 592 an interior view of the swing span, which at | and the length of the quays 5} miles. 


the time of the visit on Saturday was partly occupied by 
a loaded barge floating comfortably in its bridge cradle. 
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Fig. 1—SECTION OF LONG NORTH WALL, SALFORD DOCK 
The water space 
of the Manchester Docks is 33} acres, and that of the 
Salford Docks is 71 acres. The Partington coal basin 


gathered from a comparison with the figure seen on the 
scaffolding about halfway up the face. The gates are 
worked by hydraulic power, a separate ram being pro- 
vided for opening and closing each leaf. These have been 
supplied and erected by Sir W. G. Armstrong and Co. 





The chains are fastened at one end to the lock wall and 
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MANCHESTER SHIP CANAL—DEVIATION RAILWAY VIADUCTS 
Fig. 8-L. & NW.R. DEVIATION VIADUCT OVER THE CANAL AT LATCHFORD LOCKS 
pass through sheaves on the gate face at the centre of page 380, Vol. Ixix., and to others further up the canal, Latchford 3 sluices, 30ft. wide each, 2Oft. lit 
pressure, thence up to the head of the gate, and soto the except that the lift here is only 13ft. instead of 20ft. as at oo “ 4 = 
ram pit at coping level. other points. The gates are constructed by Messrs. Made Whe "> ae 20 


Passing through the lock, we look back from the deck 
of our steamer and get the view—Fig. 2, page 584. 
Very little explanation is needed here, as the engraving 
speaks for itself. On the left is the power station for 
working the gates. Two Galloway boilers, two pairs of 


Ransomes and Rapier, of Ipswich. Although there is a 
pressure due to 10ft. of water on these particular gates, 
the work of lifting is easily performed by one man, so 
perfect is the system of counterpoise, rollers, and multi- 
plying gear. 





Fig. 7-THE WEAVER SLUICES 


compound engines, contained in a well-designed and 
suitable block, supply a pressure from the accumulator 
tower of something like 700 lb. or 800 lb. per square inch, 
and the gates to which we have just referred are turned 
as easily as possible. The whole process of closing the 
tail gates and raising a vessel and opening the top gates 
only takes ten minutes. 

Our engravings above and page 585 show the storm 
sluices at the Weaver mouth. These are ten, as we have 
said, in number, each being 30ft. wide, and are similar 
to those at Norton, described and illustrated by us at 








Fig. 9-THE RUNCORN VIADUCT—UNDERPINNING A MAIN PIER 


These Weaver sluices are, as already remarked, 
erected just above Saltport, and are intended to pass 
storm waters from the Weaver valley quickly and safely 
into the Mersey. The discharging capacity of the range, 
we are told, is 50,000 cubic feet per second. The follow- 
ing is a complete list of the sluices on the canal, and by 
them the water-level, even in time of heavy rain and 
flooding, is regulated to a nicety :— 


Eastham ... 2 sluices, 30ft. wide each, 28ft. lift. 
Weaver ” » 2 '- 13 SCs, 
Norton a Sy s 2 ns 


It should be pointed out that between Irlam and 
Latchford, further relief to tlooding is obtained down the 
old Mersey course from Bollin-mouth through Warring- 
ton and Fiddler's erry. The headway under the London 





and North-Western Viaduct at Runcorn is 75ft. clear 
from water-line, and is the same for both canal and river 
traffic. The depth of water is, however, much greater in 
the canal than in the estuary. A glance at our section of 
this portion of the canal published January 80th, 1890, 
willexplain this at once. As a matter of fact, the differ- 
ence is somewhere about 15ft. This, of course, tended to 
weaken the pier of the railway viaduct; and it became 
necessary to underpin the footings of what, by those 
working underneath, has been described as the Tower of 
Babel. Fig. 9 shows this interesting and important 
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VERTICAL AND HORIZONTAL TURBINES 








work in hand, and if our readers are disposed to criticise 
any want of detail, it must be remembered that it is from 
an instantaneous photograph, as a time exposure was im- 
possible if the men at work were to be ‘ caught.” 

Leaving many objects of very special interest to be 
dealt with in subsequent issues, we come to the docks at 
the head of this great channel. Passing out of the Mode 
Wheel Locks at Salford—the fifth set from Liverpool— 
the view ahead over our bows is indeed impressive. 
First, the great width of the canal itself, 230ft. on the 
surface from quay to quay, a large dry dock on the right, 
and in front the seventy odd acres of water forming 
Salford Dock, with 129 acres of quays, and 3% miles of 
frontage. And again further on, the Manchester basins, 
with the 38} acres of water, and nearly two miles of 
quay frontage. The mention of these figures is sufficient 
to show that it is impossible to obtain a photographic 
view embracing so vast an area. But the accompanying 
sections with sketch details will be of interest. Fig. 11 
is a section of the long north wall of the Salford Dock, 
but is typical of all the quays. Portland cement concrete 
8 to 1, with sandstone blocks spaced not less than 6in. 
from face to face, was adopted for the bulk of the work, 
the face work being Yin. thick in fine cement concrete 
4to1. For plan of these docks see Fig. 10, page 587. 

Salford Basin was excavated and the walls built in the 
open, but in Manchester, owing to the confined site and 
other considerations, the walls were formed in cuttings 
or trenches, and the bulk of the excavation done after- 
wards, partly in the dry and partly by dredging. The 
mode of constructing the concrete facework so as to 
leave it practically monolithic is interesting, and we 
hope to give sketches of the plan adopted in a subsequent 
issue. The subway for pipes, «&ec., is constructed 
throughout the whole length, manholes being formed at 
frequent intervals for easy access to valves, and branches 
to attach to cranes, kc. The mooring ring—Fig. 12— 
was adopted on the early portion of the work, but a 
glance round the finished quays and jetties showed us 
that these had been abandoned for the more generally 
useful bollard shown in Fig. 13. 

On Saturday the Snowdrop steamed into the Man- 
chester Docks a few minutes past four, the journey thus 
taking about six and a-quarter hours, inclusive of several 
stops to permit the visitors to see some of the works. 
The time taken in traversing the canal is, like the amount 
of traffic which can be conducted over it, determined by 
the time occupied in getting in and out of the locks. The 
case for very large traftic has, it may be admitted, been 
amply made out, and the interesting question which has 
now to be settled is, can this amount of traffic be con- 
ducted over the canal; it is a question upon which we can- 
not now enter, and the same must be said concerning 
the important questions relating to the sufficiency of the | 
canal water supply. To these matters we shall return at 
an early future date, but in the meantime we may refer 
to the following list of pages, in which previous mention 
has been made in THE ENorineER of the canal and its 


The 


that the general arrangement may be very simple. 
turbine requires no connections other than the one spindle for 
operating the sluice valve, and there are no moving parts 


connected with the case or wheel. The wheel will work 
flooded, and its form is such that it is not likely to clog with 
any materials which usually escape the weir grating. Figs. 
4 and 5 are from photographs of an 8in. wheel, which is 
rated as of 4-horse power on a 15ft. fall, with 610 revolutions 
per minute, and 184 cubic feet per minute. In larger sizes 
an india-rubber ring is inserted between the wheels to prevent 
water leaking upwards. The wheels are in use for most 


“ENGNec re” 


Fig. 3 


purposes including electric lighting, and none of them are 
fitted with governors. 








INCREASED USE OF GAS ENGINES IN 
GERMANY. 


One of the principal economies introduced of recent years 


works :— into Germany is the substitution of gas for steam engines in 
Vol, 59 Slee rt sore a » | the smaller kinds of manufactures, where the motive power 
e 60 OP Set are a Vol. 71, pp. 177, *, 170, 112, | required does not exceed from 75 to 100-horse power. At 
” er PP. oo.” BID, COs ee 34 “ql. 44. 66, 70, | the Frankfort Exhibition of 1891 most of the dynamos were | 
» 62, Db. 45, 94, 463, na oe 1b 131, $78, 379.435, driven by gas and caloric engines, the display of which to the 
1, 63, pp. 403, 439, 156, 276, 135, 483, | general public was almost as varied and interesting as that | 
»» 64, pp. 409, 500. 518. | of the electrical apparatus to which they were attached. 
» 65, pp. 89, 435, 468, There were in use at that time throughout Germany about | 


»» 73, pp. 67, 222, 242, 417, j 
66, pp. 365, 242. 74, pp. 130, 152, 28, 127, | 18,000 gas engines, with an aggregate motive force of 60,000- 


» 67, pp. 432, 433, 435, __ 246, 400, 431, 95, 155. | horse power. Since then the gradual cheapening of the cost | 
” ! pp. oer = »» 05, ee — = | of gas, and the rapid extension of electric lighting and elec- 
»» 69, pp. 91, 94, 374, 380. 227, 230, 27, 106, 297, | 73] ve j ¢ , ily th f i 

” Fue 34° 187, 171, 285, 38 387 1153, 406, 521 | trolysis, have increased very speedily the use of gas engines, 


the economy and effectiveness of which were proved at the 

Frankfort Exhibition, and it may be fairly inferred that the 
| number of gas engines in use throughout Germany is between | 
| 24,000 and 25,000. The progress made in improving both | 
| gas engines and their economical use is remarkable. The 
| first gas engines, exhibited and used experimentally about 
ee | 1868, were fatally extravagant. The Lenoir engine, which 

Ar the Royal Agricultural Society’s show at Chester, last | was the best model known to Germany, used 1235 cubic feet 
year, Mr. C. Cadle, of Dublin, exhibited turbines made in | of gas per horse-power per hour, whereas the engines now in 
accordance with the accompanying engravings. The turbines | use consume only 28 cubic feet per horse-power per hour in 
are made with horizontal and with vertical shafts, the former | small sizes, and 233 ecnbic feet in large sizes; so that 
being shown by Fig. 1 and the latter by Figs. 2,3, 4, and 5.|211 cubic feet of gas per hour is sufficient for an 
A wheel similar in form to that shown in Fig. 2 is made for | incandescent lamp of 16-candle power, and this propor- | 
low falls. In each case the turbine is self-contained, includ- 
ing the case of the gate or sluice valve. Figs. 4 and 5 show 
the construction of the turbine and case, and Fig. 2 shows 


386, 391, 443. », 76, pp. 213, 238, 467, 495, 


383, 367. 








CADLE’S TURBINE WATER-WHEEL. 


tion is said to have been reduced in large plants which | 
employ engines of 500-horse power and upwards to 17? cubic | 
feet of gas’ per horse-power per hour. The United States | 





| straight line from Kirin to 





Consul-General at Frankfort, in giving a tabular statement 
of the cost of gas in twenty-four principal German cities, 
observes: ‘‘ How economical such a motive power must be for 
all the smaller forms of manufacture, and especially for 
electric lighting by isolated plants, is apparent, the cost of 
gas ranging from 3s. 113d. at Bochum to 6s. at Altona, 
Bremen, and Mayence, and averaging 5s. per 1000 cubic feet. 
In Frankfort, where the price is 4s. 53d. per 1000 cubic feet, 
there are two companies, one English and the other German, 
with parallel mains under all the principal streets, who supply 
gas of uniformly excellent quality. When it is considered 





Figs. 4 and 5 


that coal for the manufacture of gas in Frankfort is brought 
from England and the Ruhr district of Westphalia, it will 
be apparent that for two rival companies to prosper in a city 
containing 180,000 inhabitants by selling gas at 4s. 53d. per 
1000 cubic feet, there must be both good management and 
the employment of the most improved methods. The cheap- 


| ness of gas everywhere in Germany is the direct result of the 


care and skill with which the residual products of coal dis- 
tillation, ammonia, tar, &c., are saved and utilised.” 








ENGINEERING DIFFICULTIES IN CHINA.—Engineering enterprise 
in China, particularly in so far as regards railroad building, has 
had and is still having a good deal to contend with in the way of 


| native prejudice, cupidity and superstition, and the tales are 


many that have been told of the peculiar difficulties encountered 
in that country by European engineers and engineering syndicates 
in the course of their operations. When, for example, the first 
railroad was built, a number of years ago, the necessary land, it 
was stated, was bought from several hundred different proprietors, 
all of whom wanted additional bounties for the disturbance of 
ancestral graves, which, as may be known, abound in what the 
‘*foreign devil” would be apt to consider rather unusua! localities, 


| One proprietor claimed to have buried on his strip of land no less 
| than five mothers-in-law, for whom he had to be paid. Satisfying 


him naturally resulted in a marvellous multiplication of dead 
mothers - in-law, who thus soon became the chief item in 
the cost of the land. These sages reported that the vertebre 
of the dragon which encircles the holy city of Moukden 
would be broken by driving the long spikes of the rail- 
road ties into them, and accordingly the general vetoed the decision 


| of the engineers, and directed them to carry the railroad in a 


Newchwang, without approaching 
Moukden at all. This, while a shorter route, would compel the 
crossing of a low and marshy tract of land, liable to floods, and 
only sparsely populated. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnwns af our 
correspondents. ) 





SCIENTIFIC EXPERTS. 


Sir,—The recent utterances by our learned judges in the course 
of technical actions show that at the present time expert evidence 
is not looked upon with much favour by the court. This has no 
doubt arisen from a want of appreciation on the part of an expert 
witness of the duties and obligations of his position. Too often 
is a skilled witness a self-constituted advocate, and as long as 
human nature remains what it is and always has been, and as long 
as skilled witnesses are retained by the respective parties in a law- 
suit, so long will the majority of experts continue to deserve the 
bad odour in which they undoubtedly are held at present, and so 
long will the unfortunate honest witness be at a large discount. 

Let us consider the raison d'étre of an expert witness. He is 
there, not to give evidence as to commonplace facts, which are in 
the grasp of all ordinarily educated men, but he is called to assist a 
jury to grasp the true meaning of circumstances and occurrences 
which from their technical nature are not readily understood by 
ordinary folk. He is to put into simple language a true, unbiassed, 
and complete account of the case as far as its technical aspect is 
concerned, so as to put these facts and their real bearing on the case 
on a level with the other evidence, thus rendering it possible for the 
jury to assimilate, so to speak, the technical with the ordinary aspects 
of the case. To borrow an analogy from medicine, his function is 
to peptonise such information as may be without the comprehen- 
sion of ordinary men, so that it may be inwardly digested by 
the jury. 

Mr. Justice Cave and other learned judges have on more than 
one occasion recently given utterance to their views as regards the 
value of technical evidence. They place very little value on such 
evidence, they go so far as to instruct the jury to pay little or no 
attention to the statements made by skilled witnesses, and very 
soon, we think, it will prejudice a man’s case if he call expert evi- 
dence on his behalf. This is obviously a most unfortunate condi- 
tion of things, for the advice or assistance of a technical 
man are simply indispensable in purely technical cases, and 
instead of taking up an attitude of wholesale condemnation, it 
would be wiser if the powers that be would take such steps as may 
be expedient and necessary to winnow the chaff from the wheat, 
and to bring into operation a system on which the value of techni- 
cal evidence would be deprived of its many doubtful points, and 
could be received without suspicion by either side and by the 
Court. 

Under the present system experts are placed in a most invidious 
position. Let us suppose that the point at issue involves the ques- 
tion of the degree of communication of vibration from a point 
where powerful machinery is at work to a point some distance from 
it. The plaintiff declares that his house is shaken to bits, the 
defendants deny it. The plaintiff telegraphs to his expert when 
the vibration is at its worst, the defendants instruct their expert to 
inspect when the vibration is least noticeable. All engineers are 
aware of the really extraordinary vagaries of vibration. One day 
the vibration may be communicated most distinctly; another day 
under precisely similar conditions, to all outward appearance, the 
vibration may be x:/. When the case is tried plaintiff's expert 
quotes from his notes, made at the time of inspection, that he expe- 
rienced severe vibration, it was distinctly noticeable, and could be 
appreciated without any special apparatus, and so forth, this being 
a true statement of the case as far as he knows it. Defendants’ 
expert, on being called, states that he attended at the premises at 
the request of his clients on such and such occasions, and was 
unable to discover any vibration of any kind, and that while no 
doubt delicate tests would show the existence of vibratory move- 
ment, that was no doubt due to the traffic or to some other cause, 
Ke., this being also a true statement of the case as far as he knows 
it 


But what in the world are the jury to make of this conflicting 
evidence, and what is the natural conclusion to which the Court 
and the public come to! The obvious inference is that one is 
stating what is not true. And yet a little reflection will show that 
both may be honestly telling as much of the truth as he is 
acquainted with; and herein lies the whole crux. In order that 
expert evidence may be of value, the witness must act up to the 
letter of the oath he takes; he must tell the truth, tke whole truth, 
and nothing but the truth. Leaving out of consideration those 
so-called experts who prostitute their calling, we may hope that 
the majority of skilled witnesses tell the truth, and nothing but 
the truth; but they don’t tell the whole truth, and this latter 
circumstance, in my opinion, constitutes the whole and sole reason 
of the difficulty. The expert being zealous for the success of his 
own side becomes a self-constituted counsel, and takes upon him- 
self to suppress such facts as he may have reason to think will 
prejudice his side’s ‘‘ case;” or at all events, he does not utter any 
such statements except in reply to a direct question from the cross- 
examining counsel, and he salves his conscience with the reflection 
that counsel is only too ready to try to catch him tripping if he 
gets the least chance; therefore he is doing his duty to the side on 
whose behalf he is retained by not opening his mouth to utter a 
syllable more than he is required to. Although this frame of 
mind is obviously a wrong one ethically, still there is some justifi- 
cation forit. Experts are after all no more than human beings. 
They are, as a rule, ignorant of law; when in the witness-box they 
are brought in contact with astute men of the world, men whose 
intellect is far above the average, whose quickness of thought and 
keenness of preception are such as to enable them to see a great 
many more moves ahead than the witness can, however skilled he 
may be, These men, moreover, are versed in the art of rhetoric, 
and possessed of consummate skill inargument. Their profession, 
their training, and their talents fit them in a pre-eminent degree 
to dovetail the utterances of a skilled witness in so ingenious a 
manner as to leave the impression they require on the minds of the 
jury. What can be a more potent appeal to a jury than a signifi- 
cantly reiterated admission of a witness by counsel, accompanied 
by a knowing look at the jury’ 

The questions which naturally suggest themselves are:—At 
whose door should the blame be laid if the skilled witness does not 
know the whole truth’? If he does know the whole truth, to what 
extent is he justitied—if he be justified at all—in suppressing such 
facts as he may think fit ? 

It would certainly appear that the system of cross-examining a 
skilled witness by counsel who is under no oath at all, and who is 
privileged, in virtue of his position in court, to do and say pretty 
much what he likes, is wrong. It is productive of little good and 
possibly much evil—speaking generally—to allow a skilled witness 
to give evidence at all, unless his bond fides be absolutely esta- 
blished. To cross-examine him is even more ill-advised. An 
expert who has had some experience of the witness-box, and who 
has a wrong bias, is more than a match for nine-tenths of 
counsel, as far as eliciting the truth is concerned, and it serves no 
useful purpose to waste the time of the court in more or less smart 
repartee, often terminating in almost personal abuse. I anticipate 
the thought that will pass through my readers’ minds, ‘‘ Where 
are immaculate experts to be found?” I should not like to think 
that they cannot be found. It is significant that when men of 
unimpeachable integrity are required in any calling in life they are 
always to be found. At present the fact appears to be that there 
is no demand for an unbiassed, disinterested, and conscientious 
expert, and indeed I venture to suggest that there would be very 
little use for him under the present system, as he would be entirely 
atthe mercy of the cross-examining counsel. If a witness is to be 
absolutely unbiassed, it would appear to follow as a matter of 
common sense that he should be interrogated by an equally 
unbiassed authority. It is difficult to suggest a course which shall 
be productive of better and fairer resuits than the present methods 
in vogue. But if a technical case cannot be settled by arbitration, 





such cases should be heard before properly qualified judges, or 
before judges assisted by experts selected by the Crown for that 
purpose, and expert witnesses should be examined by the judge, 
and not by counsel on either side. It should be made a sine qua non 
that he should have no pecuniary or other interest in any com- 
mercial undertaking, and should be required to take an oath 
before his appointment in any case, to the effect that he is not 
interested or biassed, or possessed of information calculated to 
interest or bias him in favour of or against either of the parties 
concerned. EXPERT. 
December 11th. 





THE EFFICIENT PROTECTION OF IRON AND STEEL FROM 
CHEMICAL ACTION, 


Sir,—I have read with interest the report in your issue of 1st inst. 
of the meeting of the Manchester Association of Engineers, at 
which Professor Thomson’s paper was read. As the troubles from 
pitting, &c., are so general, the following facts of actual experience 
may be of interest to your readers. The pitting of boilers has 
been traced—(1) To differences in the chemical composition of the 
metal of the plates—the better the quality of the steel or iron the 
more serious is the trouble here; (2) to differences in the thermal 
conditions of the different parts of the boiler; (3) to acids con- 
tained in the feed supply; (4) to fatty acids carried into the feed 
from condensers or economisers; (5) to metallic oxides carried 
over from the working parts of the engines through the condensers 
or econoruisers ; (6) to the natural condition of the feed-water when 
taken from sources highly impregnated with iron pyrites, &c, 

The following are practical examples:—No. 1 cause: A marine 
boiler, of first-class material and workmanship, after running for 
several years, was found to have one plate badly pitted. Hannay’s 
electrogens—as a last resource—were tried. One electrogen with 
one wire to furnish sides, and the other to the pitted plate was 
fitted. At first monthly inspection the pitting was stopped, and 
at the second the pit holes were covered with a thin protective 
scale, and no trouble has been experienced sinee, now three years 
ago. The boilers here are filled up with river water—impure and 
muddy—the make up is from the sea, on a forty-eight hours’ run, 
the average density of the water being 1°32, at which density the 
saline condition of the water is held to assist the protective action 
of the electrogens. 

No. 2 cause: Here the evil is best met by improved circulation 
of the water. Any appliance which will lift or circulate the water 
from the colder position—the under part of the boiler—to the 
hotter—the upper portion of the boiler—will remedy this. If the 
evil is serious, pitting will be found along the line of fire-bars, in 
which case local application of zinc is generally efficacious. 

No. 3 cause: In many boilers fed from rivers and canals, the 
feed unavoidably becomes contaminated with acids. Hannay’s 
system ought to be tried here, as, according to his theory, the 
acidulated condition of the water should increase the protective 
action of the electrogens. I regret I cannot speak from actual 
experience of this, however. 

No. 4 cause: Recent experiences, and in particular Professor 
Lewis’ investigations, have brought to light the great injury to 
boilers and loss of heat occasioned by the fatty acids from the 
engine lubricants finding their way into the boilers. Much import- 
ance is attached, and justly, to the quality of the oil used, but even 
the best mineral oils are known to give off fatty matter which finds 
its way with the exhaust steam into the condenser or economiser. 
Filtration of the exhaust steam or of the feed-water is the remedy 
here. 

A simple and efficacious filter is Edmiston’s feed filter. Pro- 
fessor Lewis found in his experiments that only in. of grease 
reduced the heating properties of the fuel by 334 per cent. For- 
tunately for steam users, the fatty matter does not spread itself 
over a very large portion of the surface of the boiler, but where it 
does settle, there pitting and overheating of the metal, resulting in 
collapse or buckling, is usually found. 

No. 5 cause: The presence of metallic oxides, as oxide of copper, 
lead, tin, and iron, in combination with fatty matter, is a very 
serious cause of corrosion and pitting. The use of filters has 
demonstrated the seriousness of this cause. In the analysis of 
deposit from filters treating the feed-water of boilers, 334 per 
cent. of oxide of iron is the average proportion found, 3 per cent. 
of copper, and 44 per cent. of other oxides, the greater proportion 
of which, no doubt, come from the brasses and other working parts 
of the engines. The remedy here again is filtration, which has 
been recognised so largely in marine practice that most of the 
new vessels are being fitted with filters. 

No. 6 cause: Water charged with pyrites is a most serious cause 
of pitting. I have known of tubes being so pitted that the clothes 
of the men sent in to clean them were cut in shreds, and their 
knees and hands torn and cut also. Here Hannay’s electrogens 
have been most efficacious, the condition of the water apparently 
favouring their rapid action, as, when fitted, the tubes quickly 
took on a white protective scale, and at the next cleaning the men 
could freely do their work without injury. 

I am somewhat surprised at the result of Professor Thomson’s 
experiences with paints, as my own practical experience has been 
that zinc oxide, and not red lead, gives the best results in protect- 
ing iron and steel from chemical action, and particularly if applied 
when the metal was hot. Probably the unsatisfactory character of 
the results obtained from the use of red lead has arisen from the 
difficulty of obtaining it of pure quality. It, like phosphates, Xc., 
should be sold by analysis. 

As to the effects of sewage water, it would interest many to know 
the nature of the “matter which itself prevents oxidation,” as 
mentioned by Professor Thomson. 

From the foregoing it will be seen that by filtration of the feed- 
water, and by the application of zinc ina soundly scientific manner, 
the numerous causes of pitting and corrosion in boilers may be met 
with efficient remedies, and steam users have been, and, no doubt, 
are, extremely grateful to able chemists, such as Professors 
Lewis and Thomson, Hannay and others, who, combined with prac- 
tical men of the engineering profession, have done so much in 
recent years to lengthen the life of a boiler, and increase its 
efficiency. WituiaM J, H, ADAms, 
Liberal Club, Glasgow, December 9th. 





CYLINDER CONDENSATION. 


Sir,—As Mr. Cummins in his last letter on this subject has 
challenged the accuracy of the calculations given in my letter of 
May last, I must once again ask you kindly to grant me space for 
reply. I will confine my remarks to the calculations given in your 
correspondent’s letter, as my previous letter contains a complete 
answer to the first part of his, although he does not seem to have 
grasped that fact. 

The main difference in the method of finding the loss or gain of 
energy between the pressures given in my letter and that adopted 
by Mr. Cummins, is that my calculations only take into account 
the actual weight of steam—or steam and water, as the case may 
be—which passes through the cylinder at each revolution, all con- 
stants being ignored as not affecting the results, which is by far 
the simplest and safest method of proceeding; while Mr. Cummins, 
on the other hand, has attempted to introduce these constants, 
Mr. Cummins’ argument, expressed algebraically for brevity sake, 
is as follows:— 

Energy in high-pressure cylinder at given pressure 
—) Oe) (a ere newer were | | 
Where C, is the energy in the clearance at the closing of the 
exhaust pert. 
Energy in intermediate cylinder at the given lower pressure 
Be tO « 2 os 6s ee oe ew th tw ew B 
Where C, is the energy in the clearance of that cylinder, as in the 
first case. 
Now, to obtain the gain or loss of energy between the pressures, 





SEeSoo——:[ 
Mr. Cummins deducts the latter expressio 
lige dhe a if n from the former, and 
Loss of energy = X, — X, + (C, - ae p 
But this expression (3) is obviously the loss o energy my 
difference in energy between the constants. If Mr, Cammine he 
included all the constants in his account, it would only have t - 
necessary to find the true loss to deduct their difference f rom pe 
result he obtained, when it would be found thet his result | 
mine would correspond, non am 
But Mr. Cummins has omitted a very large constant from his 
calculations, namely, the energy store: up in the steam jn the 
receiver between the first and second cylinders, which cle = 
should be added to the clearance energy of the intermedia 
cylinder, for this receiver up to the point of cut-off forms a eo] 
the clearance of that cylinder. Possibly Mr. Cummins — te 
able to realise the above more readily if he supposes the expansi : 
between the pressures to have all taken place in one cylinder 
instead of two, he would then have little difficulty in seeing } od 
inadmissible it would be in calculating the loss of energy “a cae 
the given pressures to omit from his calculations a large volume t 
the steam. Cc. ER ¥ 
London, December 18th. veniaeee 
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ENGLISH UV. AMERICAN LOCOMOTIVES. 


Sir,—We have from time to time heard a great deal about tl 
superiority of the American locomotive in nearly all the technical 
papers published on this side of the Atlantic; it may, therefore, be 
refreshing to you, who have championed the cause of our Englist 
machines, to peruse the December copy of the ultra-American 
railway sheet, Locomotive Engineering, which I herewith take the 
liberty of sending you. In it you will see illustrated and described 
the latest addition to the rolling stock of the ‘‘CGreat” and “ Pro. 
gressive” Pennsylvania Railway, the new class “'T” compound 
just turned out of their old shops at Altoona, Pa.—a decidedly 
English-looking machine. Note the six-wheeled tender, mown 
of sand-boxes, absence of usual American running boards, intro. 
duction of English foot-plate and splashers, also direct ‘acting 
valve motion, large engine truck and tender wheels, and many 
minor details. 1 have jokingly asked some of my American 
friends in the railway world, how is it that their most influential 
and progressive railway company adopts such decidedly English 
designs unless they find them an improvement on their old notions’ 
The Crewe compound ‘ Pennsylvania,” or ‘‘ Jack the Ripper,” as 
the American enginemen call it, is evidently making itself felt, its 
perfect symmetry and neat mga has undoubtedly caught 
the eye of the American draughtsman. It would be interesting to 
us here, and to your British readersin Australia and South America 
were you to illustrate and comment on this sudden attack of 
Anglomania, F. L. WANKLYN, 

Manager Grand Trunk Railway Loco. Works, 

Montreal, December 6th. , 


Sir,—When visiting the shops of the Pennsylvania Railroad at 
** Juniata,” Altoona, last summer, I witnessed the commencement 
of six large express engines known as design “ P.” No, 1659 class, 
These engines are now completed and giving most satisfactory 
results. They have a leading bogie, four-coupled wheels of 
Gft. 6in. diameter, cylinders 19in. by 24in., placed outside, and a 
boiler pressure of 175 1b, per square inch. he boiler is no less 
than 4ft. 9in. diameter, and the height of the engine from rails to 
top of chimney is 15ft. It is not surprising to learn that engines 
of such power and size are working the Pennsylvania Company's 
heaviest and fastest trains between New York—Jersey City—and 
Philadelphia with the greatest success. CLEMENT E. STRETTON, 

Leicester, December 14th, 


Sir,—I have not yet heard of an American locomotive that has 
beaten the following performance of a broad gauge engine on the 
Vale of Neath Railway:—A tank engine, with cylinders 17in. 
diameter, 24in. stroke, six coupled wheels, 4ft. 9in. diameter, 
weighing 40 tons, hauled twenty-five loaded wagons weighing 
15 tons each = 375 tons, and with the engine a total weight of 415 
tons, up a bank of 1 in 90, which is equal to hauling 1245 tons ona 
level road. G, A. SEKoN, A.A,1, 

December 22nd, 





NUT-LOCKS FOR TRACK BOLTs, 

Sirk,—A correspondent in your issue of November 17th, p. 476, 
refers to the fact of track bolts or fish bolts getting loose, even 
though the nuts are locked npon the bolt, and it would seem as 
though this could only be provided against by screwing up the nut 
from time to time. Ina paper on ‘ Railway Track Improvement,” 
read before the American Society of Civil Engineers in 1889, I 
referred to the fact of bolts getting slack by the wear of the head, 
the edges of which—particularly in button-headed bolts—are often 
thin and uneven, and suggested the use of T-head bolts as used to 
some extent abroad. An engineer of large experience in track 
work wrote me in this connection in favour of using the Harvey 
Ages bolt, which requires no nut-lock, and bolting it up 
with a strain of about 10,000 Ib. per square inch, dispensing with 
all elastic substances or springs of any kind. This bolt is exten- 
sively used, and I have not heard any objections to it on the score 
of stretching. The rough and irregular bearings too often existing 
between rail head and splice bar, nut and splice bar, and bolt head 
and splice bar, have much to do with the incessant trouble with rail 
joints. For experiment—not with any idea of suggesting such a 
plan for practice—I should like to see a few joints put up with 
machine surfaces, Steel bolts I should judge to be less liable to 
stretch than wrought iron. E. E. Russe_t TRATMAN, 

New York, U.S.A., December 5th. 





OIL IN HEAVY SEAS. 


Sir,—The application of oil to stormy seas has the effect of 
greatly reducing the surface roughness and obviating the obstruc- 
tion from broken waters; thus by its calming effect rendering the 
vessel's passage smoother and safer. Obviously the greater the 
distance in front of the vessel over which the oil is applied, and 
consequently the longer time it has in which to operate, the more 
certainly—within due limits—will its intended effect be produced. 
By means of a boat electrically controlled and sent on in front, 
propelled and steered from a main vessel by a small cable, and not 
requiring manning, it would be practicable to secure the full 
benefit of such an application. It is not suggested that a small 
boat can be made to go at the full speed of a large Atlantic liner 
at a reasonable cost, although a specially constructed boat with 
additional propellers on each side worked by one engine, and made 
unsinkable, if kept at sufficient distance, and the main vessel 
slowed to its speed during stress of storm, would certainly be 
desirable for the comfort and peace, not to mention safety of life 
and limb of the passengers. 

Small boats are now being built with a speed of near 30 knots 
an hour in storm, and less than this speed would be sufficient to 
justify the adoption of such an accessory equipment to passenger 
vessels, PRACTICABLE. 

December 11th. 





RE-HEATING FEED-WATER ON LOCOMOTIVES. 


Srr,—Adverting to the recent correspondence in your columns 
on the above subject, very interesting no doubt to many of your 
readers, I should like to say that the first locomotive engine to be 
fitted with apparatus for heating the feed-water was the Royal 
George, designed by Timothy Hackworth, and constructed in 1827 
for the Stockton and Darlington Railway. 

ALFRED M, H. SOLoMmon, 

48, Hillier-road, Clapham Common, 8.W., 

December 16th, 
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RAILWAY MATTERS. 


Hvxpoo sleepers on the Rohilkund and Kumaon Rail- 
way had to be re laced within three or four years, and something 
like 100 miles o the asseena sleepers on the Lucknow-Bareilly 
Railway have now to be replaced by sai. 


Ow1nG to a defect in some interlocking points on the 
South-Eastern Railway near Whitstable Station, a heavily-laden 
passenger train left the rails on Monday, ‘The permanent way was 
torn up for some considerable distance and the engine and carriages 
were badly damaged. 

Tur carriages of several trains on the Paris-Lyons- 
Mediterranean system are now electrically lighted by means of the 
new Tommasi multitubular accumulators of twelve elements in 
ceries, the electrodes being protected by a perforated celluloid 
casing, and each element comprising 12 kilos, = 26°51b. of elec- 
trodes. Four accumulators are used in each carriage. 


Mr. T. Parker, C.E., locomotive engineer and super- 
intendent of the Carriage Department of the Manchester, Sheffield, 
and Lincolnshire —s Company, has tendered his resignation 
of both positions. Mr. Parker has been associated with railway 
management for half a century, thirty-five years having been 
spent with the Manchester, Sheffield, and Lincolnshire Company. 
He succeeded, about eight years ago, the late Mr. Charles Sacre. 
Mr. Parker is still to be available in a consultative capacity. 


Av Kingsbridge, South Devon, on the 18th inst., there 
were great rejoicings on the opening of a new line of railway con- 
necting the Great Western main line with the town of Kingsbridge, 
thus for the first time opening up the beautiful and fertile district 
called the South Hams. Special trains running to and fro upon 
the twelve miles of new line conveyed all comers free, and enabled 
them tc see the beauties of the locality. A public luncheon, 
attended by 250 residents and visitors, was held, presided over by 
Mr. Hurrell, the lord of the manor, 


Tue Commissioners of Sewers have received a report 
from the district inspector on the question as to the condition of 
Moorgate-street Railway Station, to which his attention was 
recently called. As the result of an examination the inspector has 
renorted that the structure cannot be allowed to remain in its pre- 
sent dangerous condition, and he has condemned it. An order 
will be accordingly served upon the five railway companies using 
the station, and the work will be carried out under the superin- 
tendence of the district surveyor. 


Aw experiment was lately made in “ harvesting” what 
is usually but erroneously called beetroot at a large farm in the 
north of France, with 1200 m. = 1312 yards of Decauville portable 
railway of 50 cm. = 20in. gauge, one horse, eleven men, and a boy. 
The roots were got in at a cost of about sixpence per ton, whieh, 
it is expected, will be reduced to fivepence on the next occasion, 
whereas the expense with carts would have been more than double, 
and there would have been deep ruts in the fields. The roots in 
question, although 4efterave in French, are not beetroot in English, 
but mangold wurtzel, being used for making sugar. 


THE company which works the chief railroads in 
European Turkey, having a system of 785 miles in all, reports the 
number of passengers on its lines in 1892 to have been 3,420,078. 
This seems to indicate a respectable traffic, until we learn that 
2,943,493 of these passengers were on the few miles of a city rail- 
road in Constantinople, leaving but 476,585 for the great mass of 
its lines, and illustrating again the worthlessness of the number of 
passengers and tons of freight as a measure of traffic. It may be 
noted that the system carried 3630 dogs and only 3189 cattle 
during the year. About three-eighths of all the freight was grain 
carried to sea-ports, amounting to about 8,200,000 bushels. 


Tue length of lines worked by the five French railway 
companies, the Est, Ouest, Orléans, Paris, Lyons and Mediter- 
ranean, and Midi, for the present year is estimated at 25,919 
kiloms. = 16,199 miles, against 25,038 kiloms. = 15,651 miles, in 
1892, the respective distances run over by the trains being 
197,291,632 kiloms. = 12,330,727 miles, and 192,710,907 kiloms.= 
120,444,316 miles. The traffic receipts of the present year are 
estimated at 911,828,000f.= £36,473,120, against 890,643,000f. = 
£35,625,720 in 1892, the total receipts being 922,685,000f.= 
£37,067,400, and 899,118,000f. =£35,964,721 respectively. On the 
other hand, the expenses for administration and general expenses, 
working, plant, traction and permanent way are estimated at 
491,044 000f. = £19,641,960 for 1893, against 478,189,000f. = 
£19,127,560 for 1892, the net product being put at 433,896,000f. = 
£17,555,840 in the former case, and 423,383,000f. = £16,935,320 in 
the latter. The subvention, in accordance with the State guarantee, 
amounted last year to 86,066,000f.= £3,442,640, a figure which is 
expected to be slightly increased for the present year. , 


Ix his report on the collision which occurred on the 
8th October, near Roscrea Station, on the Ballybrophy and Roscrea 
—single line—branch of the Great Southern and Western Railway 
of Ireland, when a special passenger train from Roscrea for Dublin 
was, while proceeding on its journey at a spot about a mile from 
Roscrea Station, run into at the rear by an unattached tender 
engine, Major-General C. 8. Hutchinson says:—‘‘ This collision 
between a train in motion and an engine following it, to assist it 
up a rising gradient of 1 in 150, was due to breach of rules and 
want of judgment on the part of Smith, the driver of the engine. 
Smith first broke an important rule in following the train at all, 
but having done so he did not observe sufficient caution in the 
execution of an operation requiring the greatest ible care. 
Smith’s statement that the rear portion of the train had suddenly 
stopped just before his engine struck it is not supported by the 
evidence of any of the servants in charge of the passenger train, 
and the separation which was found after the collision between the 
tenth and eleventh vehicles from the front was probably caused by 
the <a between these vehicles having jumped off the draw bar 
hook when the engine ran into the rear of the train, the severance 
of the brake pipe and the automatic application of the brake 
having immediately ensued ; the rear portion of the train was then 
stopped more quickly than the front portion on losing the hauling 
power of the engine, and hence the separation between the two 
portions ensued.” 


Tue second report from the Select Committee on 
railway rates and charges is issued as a parliamentary paper. 
The Committee, after reviewing the action taken by various rail- 
way companies in relation to the levying of maximum charges, 
express the opinion that some further step must be taken to 
protect traders from unreasonable increase of railway rates, even 
within the maximum charges defined by Parliament, and from the 
imposition of such unreasonable conditions of transportas cannot now 
be made the subject of arbitration. ‘They are of opinion that where 
a trader complains of excessive or unreasonable increase of rates, and 
in amicable settlement between the trader and the company is not 
achieved under the Conciliation Clause, the petitioner should be at 
liberty to go before the Railway Commission, and that such Com- 
mission should be empowered to decide whether or not such rates 
be unreasonable. The Committee recommend that the power thus 
proposed should be retrospective to the extent that traders 
petitioning the Board of Trade within reasonable time in respect 
of rates increased within the present year should be allowed to go 
before the Railway Commissioners in the manner recommended. 
It has been suggested that the Board of Trade should appoint an 
arbitrator, but the Committee consider that the appointment of a 
single arbitrator from time to time would not give satisfaction, 
and would not be a satisfactory solution of the difficulty. The 
Committee think, however, that one member of the Commission 
should be experienced in trade, and the appointment of Commis- 
Stoners should be open to revision, 





NOTES AND MEMORANDA. 


In their report on the London water supply last month, 
Mr. W. Crookes, F.R.S., and Dr. W. Odling, F.R.S., say :— 
‘* Again we have to record a deficient rainfall. Whilst the mean 
rainfall for twenty-five years at Oxford has been 2-3lin. for the 
month of November, there has actually fallen 1:68in, during the 
month, giving a deficiency of 0°63in.” 


DvrinG the week ending the 16th inst., 2474 births and 
2401 deaths were registered. Allowing for increase of population, 
the births were 159 below and the deaths 685 above the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 26°5, 
27°1, and 31-0 in the preceding three weeks, declined last week to 
29°1, but was above the average rate for the thirty-three great 
towns of England and Wales, which was 266. The deaths were 
thus one every 2°49. In our last impression this figure was errone- 
ously given as nearly three per minute instead of nearly one every 
three minutes, 


MM. Detanaye and Bentille have exhibited to the 
Paris Academy of Sciences a fire alarm apparatus which may be 
termed a thermostatic counterbalance. A small hollow ball of 
aluminium is supported at one end of an arm, with a counterpoise 
at the other. The anges is purposely made not sensitive 
enough to be affected by ordinary and natural changes of tem- 
erature and pressure; but if the specific gravity of the air 

comes seriously diminished, either from a dangerous rise of 
temperature due to fire or an admixture of coal gas in sufficient 
— to become explosive, the balance is, according to Nature,, 

estroyed, and the ball in falling completes an electric circuit by 
which an alarm bell is set ringing until the normal state of affairs 
is re-established. 


M. PorncarRE communicated an account to a recent 
meeting of the Académie des Sciences, Paris, of the experiments 
on the velocity of propagation of an electric disturbance along a 
wire, which have been carried on by M. Blondlot at Nancy. The 
wires used were of ‘‘ high conductivity” copper, 3mm. in dia- 
meter, and were fixed to the telegraph posts between the Préfec- 
ture and the Maxeville Asylum, a distance of about one kilom. 
The method employed was very like that used by Wheatstone in 
his attempt to measure the velocity of the passage of an electric 
discharge, only instead of a rotating mirror M. Blondlot uses a 
rotating photographic plate. Matters are so arranged that two 
sparks pass between two knobs, one direct and the other after 
travelling round the 2-kilom. circuit. The mean of five experi- 
ments gives a velocity of 296 kiloms. per second, the retardation 
being ;4; of asecond. Ona line 2 kiloms. long, that is, one where 
the electricity has to travel over 4 kiloms., the velocity obtained 
was slightly greater, namely, 298 kiloms, per second. 


In the recent Western Electric arc lamp decision, two 
important points of general interest are defined by the United 
States Court of Appeals, before which the case came. ‘The first 
relates to the distincticn between the abandonment of an invention 
and the abandonment of an application for letters patent by failure 
to carry out certain provisions of law. The Court held that besides 
the power conferred upon the Commissioner of Patents to relieve 
an applicant from an abandonment of his application under the 
statute, an application which had lapsed or been rejected or with- 
drawn may be renewed or repeated so long as the invention itself 
has not been abandoned by reason of a two years’ public use, or 
otherwise. The other point has a collateral bearing on the trolley 
cases now in Court, as it relates to the question if the change in 
functions of a device constitutes an invention—a question before 
referred to in these columns. The court holds that the invention 
is in the device. In the case at issue the judge illustrated the 
distinction by the statement that the magnetic current itself is not 
a part of the device any more than water is an element of a water- 
wheel ; in one case water is the power and in the other the electric 
current, and devices are contrived for the purpose of controlling 
and applying the power. This view, the L/ectrical World says, is 
interesting in connection with the claim that the fundamental 
mechanical principles involved in the street railway trolley were 
anticipated by numerous patents previously issued for trolleys to 
be used in the operation of telegraph instruments on steam railway 
cars, and therefore the trolley patents in litigation are void through 
resting on a mere functional difference—conveying a small current 
to a telegraph instrument in one case and a large current to a 
motor in the other. 


Art the last meeting of the Meteorological Society, Mr. 
C. Harding, F.R. Met. Soc., gave an account of the ‘‘Great Storm 
of November 16th to 20th, 1893,” This storm was the most violent 
of recent years; and, so far as anemometrical records are con- 
cerned, the wind attained a greater velocity than has previously 
been recorded in the British Islands. The velocity of the wind 
was ninety-six miles in the hour, from 8.30 to 9.30 p.m., Novem- 
ber 16th, in the Orkneys, where the hurricane burst with such 
suddenness that it is described as like the shot of a gun; and the 
wind afterwards attained the very high rate of ninety miles and 
upwards in the hour, for five consecutive hours, At Holyhead the 
storm was terrific ; the anemometer recorded a wind velocity of 
eighty-nine miles in the hour, and it was eighty miles or above for 
eleven hours ; while the force of a whole gale, sixty-five miles an 
hour and upwards, was maintained for thirty-one hours ; and for 
four and a-balf days the mean hourly velocity was fifty-four miles. 
Many of the gusts were at the rate of 115 miles an hour, and at 
Fleetwood a squall occurred with the wind at the rate of 120 miles 
in the hour, The storm was felt over the entire area of the United 
Kingdom, and the wreck returns show that disasters occurred with 
almost equal frequency on all coasts. Four weeks after the storm, 
the official records gave the total loss of life on our coasts as 335 ; 
while there were 140 vessels which had been abandoned, or had 
foundered, stranded, or met with other severe casualty, involving 
either loss of life or saving of life by some extraneous assistance. 
There were 600 lives saved on our coasts by aid of the Lifeboat 
Institution, and other means. The author has tracked the storm 
from the neighbourhood of the Bahamas on November 7th, across 
the Atlantic, and over the British Islands to Central Europe, on 
November 20th, 


Herr P. Czermak published recently in Wiedemann’s 
Annalen some beautiful photographs of ascending currents in gases 
and liquids, For the former a box of rectangular section was used, 
consisting of plate-glass sides firmly cemented together. At the 
centre of the bottom was placed a flat spiral, the escape spring of 
a large spindle clock. The spiral could be heated by the passage 
of an electric current. A glass tube opened into the box at the 
bottom, directed towards the centre, for the introduction of smoke. 
A second glass tube led in at the top, for ventilation or the intro- 
duction of a light gas. Tobacco smoke blown in through the lower 
tube was seen to spread out on the bottom in a uniform layer, 
provided all parts of the box were at the same temperature. The 
touch of the hand on one side was sufficient to uce an ascend- 
ing current and a motion of the smoke towards the warmer side. 
It was therefore necessary to perform the experiments in a room 
kept at a uniform temperature. On sending a current through the 
spiral the mushroom-like figure, first described by Vettin, was 
observed to rise in faultless symmetry. This was photographed by 
flash-light, and the reproductions show the celal eemdialons to 
great perfection. Since the contours reflected the greatest amount 
of light, they stand out well from the dark background, and clearly 
exhibit the interior structure of the stream-figure. In order to 
imitate more closely the actual condition of the atmosphere during 
the ascent of warm air currents, the upper part of the box was 
filled with coal gas. The stream-figure then ascended in the usual 
manner until its vertex reached the lighter stratum. It then 
became stationary, expanded in the diffusion stratum, and part of 
the smoke trickled back to the bottom, 





MISCELLANEA. 


Tue hatches of the steamer Assaye, which arrived at 
Liverpool from Galveston with burning cotton on board, were 
opened on Monday, When it was found that over a hundred bales 
had been on fire. The fire had been kept down by copious injec- 
tions of steam. 


TuE application of the Keynsham Union Rural Sanitary 
Authority to borrow £19,000 for works of sewerage and sewage 
disposal upon the International system has been granted by the 
Local Government Board, with a recommendation that more 
Polarite filters be laid down. 


MANcHESTER having been constituted a harbour and 
port under the Manchester Ship Canal Act of 1885, an order in 
Council, published in last night’s Gazette, has been issued that 
from oe after the lst of January next the County Court 
- Lancashire held at Manchester shall have Admiralty juris- 

iction. 


A copy of the Indian Engineer’s Diary and Reference 
Book for 1894 has been sent us. It is of quarto size, the diary has 
three days on a page, and contains a great quantity of judiciously 
selected engineers’ notebook information useful to engineers .and 
others at home and abroad, special attention being given to the 
requirements of those in India. 


In a report issued by the German Society for the Pro- 
tection of the Interests of Chemical Industry some instructive 
figures are given of the profits distributed by the joint stock com- 
panies which are members of the society during each of the last 
eleven years. The widest differences are shown in the fortunes of 
the several companies. Last year, for example, of the 89 concerns 
named in the report, 23 declared no dividend, 11 distributed 5 per 
cent., or less, 31 upwards of 5 and up to 10 per cent., 11 upwards 
of 10 and up to 15 per cent., whilst 13 paid over 15 per cent. The 
results of this year’s operations are expected to be much less satis- 
factory than those of 1892. 


M. Hermite, whose electrical sanitation scheme has 
been described in the S andard of October 28th and December 7th, 
in connection with the experiments undertaken by the municipali- 
ties of Havre and Lorient in dealing with sewage by electrolysed 
sea water, visited Worthing by invitation on Saturday, to make 
arrangements for a series of experiments. M. Hermite—who was 
accompanied by Mr. Cooper, the electrical engineer who has been 
associated with M. Hermite in the work abroad—was received by 
the Mayor and otkers. The spot selected as the scene of opera- 
tions was West-street, close to the sea. The experiments will be 
commenced about a fortnight hence, 


Tue Cunard liner Lucania arrived in the Mersey on the 
afternoon of the 15th inst., and landed all her mails shortly after 
four o’clock. The weather had been very rough, which prevented 
her communicating with Queenstown. e Lucania’s was almost a 
record voyage, occupying five days fourteen hours from New York 
to Queenstown. The trip was a remarkable one, three deaths 
having occurred. One day a Norwegian committed suicide by 
shooting himself in the steerage ; another day a young lady died 
from consumption ; and the third death was the result of delirium 
tremens. All three were buried at sea. By half-past five last 
evening every passenger had passed the Customs, 


THE well-known Clyde steamship owners, Messrs. 
G. and J. Burns, of Glasgow—the principal of which is Sir John 
Burns, Bart., who is also chairman of the Cunard Steamship Com- 
pany—have now established themselves in Manchester. They 
announce an excursion from this city to Glasgow on the 5t 
January by the steamship Grampus—a fine vessel, fitted with 
electric light—returning on the 9th. The Manchester Guardian 
says Messrs. Burns’ steamship Lamprey will be the first cargo - 
steamship from Manchester to Glasgow, on January Ist, 1894. 
Shippers intending to take advantage of having cargo shipped by 
this steamer should see to space being booked at once. essrs. 
Burns will also have the first steamer from Glasgow with cargo 
arriving in Manchester on January Ist. 


A prosEct has been submitted by a French syndicate 
to the Minister of Commerce at Vienna, having for its object the 
construction of a canal, to connect the waters of the Danube with 
those of the Oder. The canal would start from Vienna, opposite 
Nussdorf, where a harbour would be made, to which would resort 
the merchandise of the Baltic and the North Sea. Between 
the two rivers lies the Marchfeld, which would be traversed in its 
entirety by the new waterway, which would have a uniform depth 
of 10ft. it would thus be able to supply water along the route 
until it reaches Moravia. At Oderberg another port will be 
established to receive the goods arriving by rail from Hungary, 
Galicia, and Prussia. Without including the branches, the total 
length of the canal will be 162 miles. There can be no question 
that the construction of this new line of water communication 
would give a great impetus to Austrian trade, as nv inland trans- 
shipment of goods need occur between the northern seas and the 
capital. It is estimated that about four and a-half millions would 
suffice for the cost of the whole undertaking. 


In a paper read, on Saturday, on centre-boards, by Mr. 
Dixon Kemp, the well-known writer on the construction of yachts, 
he showed how the lateral resistance of an ordinary keel might be 
musked by the lee bilge of the vessel, while a centre-board would 
escape this danger. A triangular board was, in his opinion, the 
most effective, and he enunciated the theory that only the leading 
end of a rectangular board was effective for lateral resistance. A 
centre-board was, of course, most effective in the case of a vessel 
of small draught and great beam ; but centre-board sailors, espe- 
cially upon such a river as the Thames, must always remember 
that the surface velocity of a tide differed from the velocity at 
various depths below the surface, and must use or eschew 
their centre-boards accordingly. Mr. Baden Powell, who opened 
the discussion which followed, noted that nothing had been said 
upon the question whether the issue of the Valkyrie- Vigilant races 
had been affected by the centre-board of the Vigilant. On the 
Navahoe the centre-boards seemed to him to have been of no value 
except in saving the trouble of heaving the lead. Thecentre-board 
had suffered somewhat from the prejudice of professional sailors, 
but on the whole, he thought it would be little heard of next year, 
and that the desideratum was a medium between the bulb-fin and 
the centre-board. 


Om steam engines is the name given by Albert 
Spies, in Cassier’s Magazine for December, to several makes of 
small steam engines, which of late years have come into exten- 
sive use for various kinds of work, but which, unlike the general 
class of steam engines, are worked in conjunction with small oil- 
fired boilers. They require practically no skilled attendance, are 
easily manipulated, entirely automatic in operation, and might, in 
short, be said to take care of themselves, after having once been 
started. The oil burnt under the boilers, says Mr. Spies, is intrc- 
duced into the furnaces in exactly the required quantities to main- 
tain a certain steam — and supply, and the pressure itself is 
made to exercise all the functions of a controlling attendant, 
reducing or cutting off the oil supply when a set limit of pressure 
is attained, and again turning it on when there is a fall below that 
limit. The oil, which, by the way, is a good quality of kerosene, 

ives a clean fire, without dust, ashes, or smoke, and is practically 
from dangey. The whole outfits, in fact, admirably commend 
themselves, as a number of years of experience has shown, for all 
those purposes which call for moderate amounts of power and com- 
parative cheapness of operation, and where simplicity and safety 
are important desiderata. It is claimed for them that they almost 
directly exemplify, with slight modifications, the much-used catch- 
phrase, ‘‘ You press the button ; we do the rest,” 
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PARIS.—BoyveEAU AND CHEVILLET, Rue de la Banque. 

BERLIN.—ASHER AnD Co., 5, Unter den Linden. 

VIENNA.—GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TwieTmEvER, Bookseller. 

NEW YORK.—InrernationaL News Company, 83 and 85, 
Duane-street. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 

their destination. No notire can be taken of communications which do not 

comply with these instructions. 

* We cannot undertake to return drawings or manuscripts ; we must there- 

fore request correspondents to keep copies. 

»" All letters intended for insertion in Toe ENGINEER, or containing 

questions, should be accompanied by the name and address of the writer, 

not necessarily for publication. but as a proof of good faith. No notice 





whatever can be taken of y 8 ations. 
W. S.— We cannot advise you unless you send drawings, and we cannot help 
vou in the way you suggest. 


G, H. F.-- We do not tiink that there is sufficient novelty in your invention 
to make it necessary to describe it. 

R. J. S.—A ring of the section you describe can be made and joined by braz- 
ing, but we are not sure as to welding by electricity or otherwise, 


ENTROPY. 
(To the Editor of The Engineer.) 

Sir,—Would any of your kind correspondents clear me on the following 
subjects :—{1) The entropy of a substance. Does this mean, when multi- 
plied by the absolute temperature, the total heat in the substance, or 
what Kankine defines as actual heat? (2) In the expression for entropy 
Jhyp. log. z t z 

2 1 
must be substituted to give a quantity which, when multiplied by its 
absolute temperature, will give th: heat? (3) If an_ engine working 
between the limits of T, ‘and Ty perform work = L (* = >), return- 


ing the feed to the boiler at T,, am I right in concluding that where the 
fred is returned at a temperature Ty that the work done will be J h. log. 


by +L (2? s If anyone would kindly explain this they would do 


of steam yp = what is the value of To, or what value 


me, and perhaps others who are likewise dim on the subject, a great 
service, OTTERBUKN, 
Sunderland, December 20th. 
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MEETINGS NEXT WEEK. 
Roya InstituT1Ion oF Great Britarx.—Thursday, December 28th 
and Saturday, December 30th, 1893, at 3 p.m. Paper: ‘‘ Air, Gaseous 
and Liquid,” by Professor Dewar, M.A., LL.D., F.R.S. 





DEATH. 
On the 12th inst., of pneumonia, at South Lambeth-read, §.W., Wie 
LAM Buttertoy, M. Inst. C.E., in his 77th year, 
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THE DEBATE ON THE NAVY. 


In the interests of the naval supremancy of this 
country, which all must feel should be beyond doubt, it 
is to be regretted that the discussion on Lord George 
Hamilton’s motion should have diverged from a calm 
dispassionate review of the situation into a debate more 
or less tinged with a party colour. We have no desire to 
treat the matter from any political standpoint. It is not 
so much the question at the present moment where the 
blame rests. What we have to do is to take such steps 
as to maintain the lead in maritime strength which 
our position and responsibilities require. There is 
no doubt that in France and Russia unprecedented 
efforts are being made to augment the naval strength 
of those countries at the present time. The naval 
policy of Russia in continually adding battleships 
to her fleet in the Baltic is based, as regards this 
branch of construction, upon what is taking place ina 
neighbouring country. It ig not directed against us 
specially, though circumstances might give her ironclads 
an importance which otherwise they would not possess 
in cur eyes. The large and powerful cruisers, in the 
construction of which Russia has made such progress, are 
undoubtedly intended to trouble our commerce should hos- 
tilities ensue between thetwo countries. Being without 
coaling stations, these vessels are of great size to carry 
a large supply of fuel, and are thus enabled to mount a very 
powerful armament. Outwardly, the naval policy of 
France is to be able to contend successfully with the 
fleets of the Triple Alliance. We observe that Lord 
George Hamilton speaks of the fleets of France and 

tussia as being the two most powerful next to England. 
This seems to be placing the navy of Italy too low. It 
would be difficult anywhere but in England and France 
to match the twelve battleships which Italy has now 
completed, and this fact no doubt has an influence on 
French naval construction. But after all, purely 
numerical standards, except for strategical purposes, 
are absolutely fallacious. The strength of our 
Navy must be based upon what it would have 
to do in time of war; the force it would have to 
meet, and the plan of operations adopted to utilise our 
force to the best advantage. And there seems no doubt 
that as a result of nearly a century of peace upon the sea, 
we have allowed ourselves to be satisfied with a general 
condition of bare superiority afloat, with occasional lapses 
into inferiority. Naval supremacy cannot now be main- 
tained with these conditions. Formerly we had time to 
add greatly to the fleet in a few months after hostilities 
commenced. We could practically double our Navy before 
our supremacy had been seriously imperilled. Now we 
cannot look for any such assistance as regards the 
first line of naval strength. Means have not yet been 
found to complete a modern first-class battleship in less 
time than two years and a-half. Before we could with 
all our resources make up for any unexpected disaster, the 
dominion of the sea might be irretrievably lost. It is 
therefore essential in these days to have a good reserve of 
ironclads, and when the condition is such that there can 
be any dispute as to our undoubted superiority over any 
single nation, we should be prepared, as Cobden said, to 
spend any amount to make it incontrovertible by the 
most confirmed pessimist. For such reasons we cannot 
follow the argumert of the Chancellor of the Exchequer 
in his endeavour to show that even in the Mediterranean 
we have a good margin of strength over France and 
Russia combined. This was only arrived at by taking 
certain qualifications to make a first-class battleship and 
ignoring all others. It is as if in the past a comparison 
had been made by only counting ships with three decks, 
and omitting the useful two-deckers on which so much 
of the brunt of the old wars fell. To us it seems a com- 
paratively small matter that our squadron in the Mediter- 
ranean should be temporarily inferior to the force 
which another country maintains in its principal 
naval arsenal, provided we have the means of aug- 
menting to the needed extent, and at short notice, our 
naval strength in those waters. When we evacuated the 
Mediterranean on a former occasion it was because we 
were weak everywhere, and as a result not a single 
merchant vessel cleared for ports in that sea while this 
condition lasted. Lord St. Vincent would not have 
passed through the Straits of Gibraltar westward if we 
could have afforded to send him a strong reinforcement. 
If on a future occasion we are in a position to double our 
squadron in the Mediterranean, and at the same time 
have an adequate force in the Channel without delay, our 
interests in both localities will be secure. It is because 
doubt exists on this point that the nation is anxious and 
desirous that the Government should appreciate in its 
true significance the efforts being made abroad. The 
Naval Defence Act of 1889 went a long way towards 
making up the deficiencies of former years; but it must 
be remembered that it extended over a considerable 
period, and was not in addition to what we should have 
spent annually during the following years. It was 
practically an increase of ten millions in shipbuilding, 
and when we consider that the cost of a first-class battle- 
ship is close upon a million sterling, the additions made 
to the fleet with its aid were not sufficient to allow any 
great margin of superiority, or permit a relaxation of 
exertion in the event of other countries increasing their 
fleets. We are glad to find that the Secretary of the 
Admiralty stated to the House that the Government were 
fully alive to the facts upon which we have commented, 
and that months agoa scheme was before the Admi- 
ralty which, although not complete, was yet in a stage 
to enable them to consider and adjust their require- 
ments; and he gave an assurance that in 1898 we should 
not be behind other countries in our naval strength. We 





must accept that assurance, as the time is not far off 
when the proposals of the Government for the ensuing 
financial year must be put before the country. It is not 
likely that the unanimous feeling among all classes as to 
an increase to the Navy will be found to have been 
entirely neglected. We shall see. 

There is one point, however, which was not touched 
upon in the debate, and that is how it is proposed to 
officer and man all the vessels which would be commis- 
sioned in time of war. Few have yet realised the demands 
which such a condition entails. We have now under 900 
lieutenants, yet in 1813 there were over 3000 on the list. 
At that time such an expansion was not impossible or 
even difficult. No great amount of science was required 
of an officer, and he readily picked up the simple training 
then required in gunnery. Now it is quite a different 
matter, and the question of a reserve of lieutenants is one 
which deserves early and serious consideration. The same 
may be said of seamen and stokers. The merchant 
sailor of former days was readily converted into a smart 
and efficient man-of-war’s man. Sails were the common 
knowledge of each, and the handling of guns involved 
little more than an exercise of physical strength. We 
had then a nautical reserve which never failed us. Can 
the same be said now? or is it not the fact that we are 
relying upon a small body of splendidly trained men with 
little or no reserve? All the conditions are altered since 
the present system of manning the fleet was adopted. 
Some modification to enable a great expansion of per- 
sonnel to be effected at short notice seems as urgently 
required as more ships, and we trust that this matter will 
equally engage the attention of the Admiralty. 


SOURCES OF THE LONDON WATER SUPPLY. 

Tue Royal Commissioners appointed to inquire into 
the water supply of the metropolis, state in their report 
that they examined ninety-two witnesses, most of whom 
were put forward by the metropolitan water com- 
panies, or the County Councils of London, Hertford- 
shire, Middlesex, Surrey, Essex, and Buckinghamshire, 
together with other public bodies in London and the 
neighbourhood. The Commissioners explain that some 
of the evidence produced before them was of such a 
character that they found it could only be thoroughly 
investigated by the employment of an Assistant-Com- 
missioner to visit the localities concerned, and whose 
duty it should be to ascertain upon the spot, for their 
guidance, the precise facts. For this purpose, with the 
sanction of the Treasury, the Commissioners appointed 
Mr. Reginald E. Middleton, M. Inst. C.E., who there- 
upon proceeded to conduct the auxiliary investigation, 
embodying the result in an admirable and exhaustive 
report, a preliminary synopsis of which will be found 
in another part of our columns. The Commissioners 
cordially acknowledge that the services rendered to 
them by Mr. Middleton were of great value, both in 
conducting the local investigations, and in other 
matters connected with the inquiry, including an exami- 
nation of the gauging arrangements at Teddington 
Weir, the carrying out of independent gaugings of 
the river Thames at Sunbury and Molesey Weirs, and 
estimating, with regard to the quantities of water pumped 
by the water companies, what allowances should be made 
on account of slip of valves and short stroke of pumps. 
The importance of dealing with these questions arose 
from the circumstance that a reduced flow of rivers and 
springs, and a lowering of the level of the water in sundry 
wells, especially in the county of Hertford, was alleged 
by certain parties to have resulted from the pumping 
operations carried on for the purpose of supplying water 
to the metropolis. If this were so, the underground 
sources of the water supply were evidently failing, and 
the prospect of an enlarged supply to meet the wants of 
a greatly increased population could not be relied upon. 
It is eminently satisfactory to find that Mr. Middleton’s 
investigations, extending over the water beds of the 
Colne and the Lea, together with those of their 
tributaries, have proved that these apprehensions 
were simply due to an exaggerated estimate of local 
and transient variations. The report of the Assistant- 
Commissioner deals at length, and in great detail, 
with the facts relating to eleven streams, and many 
wells and springs, as well as forty-five mills. He 
examined a large number of witnesses, and towards the 
close of his report he says, after carefully reviewing the 
whole of the facts, “I am of opinion that there is no 
proof of any permanent depletion of any river, well, or 
spring, except from local causes, while there is conclusive 
evidence that the changes recorded, where not produced 
by local pumping, or the undue extension of watercress 
beds, are seasonal, that they have occurred to at least as 
marked a degree in years gone by, and before 1875, and 
that they will occur again.” 

While the quantity of water pumped by the London 
water companies is shown to be less than was supposed, 
Mr. Middleton applies a somewhat extensive correction 
to the usual estimate as to the flow of the Thames over 
Teddington Weir. He shows that this particular spot is 
extremely unsuitable for a gauging station, and he pro- 
poses two other weirs as being far better adapted for the 
purpose. His own gaugings indicate that the com- 
plications at Teddington Weir are such as to make 
the flow appear 7 per cent. less than it really is. 
Another consideration affecting the statistics of the 
river is that, owing to certaia arrangements on the part 
of the millers and the water companies, the minimum 
discharge is artificially reduced, and the minimum 
gaugings require to be augmented by the addition of 
some 33,000,000 gallons for a Sunday or a Monday. The 
errors which thus call for correction ought to have been 
detected long ago, and as the London County Council 
take an active interest in the gauging cf the river, it is to 
be hoped they will make use of Mr. Middleton’s data. 
But the Council have a tendency to disparage the existing’ 
water supply of the metropolis. They have an opinion 
of their own, which is not that of the Royal Commission. 
They are promoting a Water Bill to be brought into Parlia- 
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ment next year, and the preamble says, ‘‘ It appears that 
the means for the supply of water to London and the 
neighbourhood are inadequate, and that larger quantities 
of water than can now be legally obtained are required 
for the supply.” The legal and the physical are thus 
mixed up together, one being made to help the other. 
There is not enough water, or if there is enough, it is 
not legal to take it. Of course, if there is water to 
be had, power can be obtained to appropriate it. But 
there is another ‘“‘ whereas” in the preamble which says, 
‘“‘Tt is estimated, in view of the probable increase in the 
population of London and the neighbourhood, that the 
existing sources of supply might at no distant period 
become inadequate.” The Royal Commissioners say that 
the existing sources are enough to meet any probable 
demand for at least forty years,and it is not difficult to 
see that even this period may be considerably extended. 
But there is yet another difficulty, and the preamble con- 
tends that, while the quantity may fail, there is the 
further risk that if the water continues to abound, the 
increasing population of the Thames and Lea valleys may 
render it impure. To meet all these objections there is 
the idea of changing the source, for which purpose there 
must be a long expedition somewhere. This introduces 
the argument of urgency, and it is asserted that some of 
the areas in Great Britain best adapted for purposes of 
water supply have been already appropriated, under the 
authority of Parliament, by the municipal authorities of 
the principal cities and towns. For these reasons the 
County Council seek power to purchase by agreement, or 
take on lease, such lands and water rights as may be 
desirable, with a view to the future supply of water to 
London and the neighbourhood. The Council, it is well 
understood, would very much like to supply water to the 
public, after the manner of the companies. But for the 
present they do not see their way clear to ask Parliament 
for the requisite power. This accordingly stands over for 
a better opportunity. 

In the meantime the water companies are not idle, and 
there is every prospect of a brisk campaign over the 


metropolitan water question in the next session of Parlia- | 


ment. Of course the companies will all be prepared to 
fight the Water Bill of the London County Council; but 
two of them have definite schemes, and a third—the West 
Middlesex—asks for power to raise more capital, in order 
to extend its existing works. The East London Com- 
pany seeks authority to raise half a million of money in 
the shape of debenture stock. Two new reservoirs of 


great capacity are proposed, and one already existing is to | 


be enlarged. A material addition to the existing supply 
taken from the Lea is thus to be provided for, the method 
pursued being such as will inflict no damage on the river. 

he Southwark and Vauxhall Company has deposited a 
3ill to authorise the construction of a huge storage 
reservoir in the neighbourhood of Sunbury and Hampton, 
as also a subsiding reservoir and filter beds lower down 
the stream, and a service reservoir at Camberwell. There 
is the prospect of something on a yet larger scale, in 
which more than one company will be concerned, but 
which will have to be brought forward a year later, unless 
the tactics of the County Council are so effective as to 
stop the way altogether. Now that the Royal Com- 
missioners have presented their report, there is nothing 
more to wait for. If that report is to be acted upon, the 
existing waterworks must be extended, or at least some 
provision made for that purpose. If the policy of the 
County Council is to prevail, a kind of deadlock seems 
inevitable. From such a dilemma London must be 
delivered by the wisdom of Parliament. 


DEFORESTATION. 


Ix the twelfth century the Norman and early Plan- 
tagenet kings “ afforested,’’ for their own use and delecta- 
tion, the land cultivated by the tillers of the soil, with a 
hand that was as ruthless as rapacious. These royal 
forest demesnes were hedged in with a girth of laws of 
a character so Draconian, and of an execution so summary, 
as eventually to tax alike the patience and the property 
of the descendants of the ancient Britons and the 
Saxons beyond endurance. At that time the life 
of a tree — although it was not for the sake of the 
timber—was regarded in the eyes of the law as of greater 
value and importance than the life of a man. These 
laws continued with unexampled force and severity 
until they were arrested by the “ Charter of Forests,” 
wrung by the people from their then reluctant 
rulers. After this edict had been in operation for some 
time, not only was an end put to the further acquisition 
of land for purposes of afforestation in the manner alluded 
to, but portions of the previously afforested country 
began to be cleared, and ultimately restored to its original 
arable condition. 

No sooner was the process of disafforesting once com- 
menced than it spread with alarming and disastrous 
rapidity both at home and abroad. The axe, fire, explosives 
and every tree-destroying implement that the ingenuity 
of man could devise, was brought into action and devoted 
to the same fell purpose. To so deplorably devastating 
an extent has this wholesale destruction been carried, that 
in many countries hundreds of square miles have been 
utterly denuded of every vestige of tree growth. 
The evil effects resulting from thus razing to the ground 
over enormous areas of territory every trace of forestial 
vegetation are too numerous to be mentioned in detail, 
and too well known to be refuted. We need only to refer 
to a few which exercise a marked and a more than ordi- 
narily injurious influence upon the climate, the natural 
features and configuration of countries, and the health of 
the inhabitants. Whether the actual rainfall of a district 
is affected in amount by the presence or absence of forests 
is a question upon which some maintain that there exists 
no positive evidence, and itis therefore fairly cpen to honest 
criticism. But whatever doubt may be expressed as to 


the effect of disafforestation upon the amount of the rain- 
fall, the fact that it exerts, for good or evil, an all-powerful 


the shower descends, except, perhaps, in the case 
of storms, upon a tree-covered mountain a portion 
of it is assimilated by the trees themselves, and a 
portion of it is evaporated. The remainder is partly 
absorbed by the ground and partly flows off to a lower 
level. Let this mountain be completely stripped of 
its timber, and in storm time there is practically 
only one outlet by which the water can escape. It rushes 
down the hilly slope, scouring out every obstacle in its 
road, causing the formation of ravines, the flooding of 
rivers, the bursting of their banks and vast accompanying 
inundations, which carry fever and malaria to the inhabi- 
tants of whole provinces. In consequence of the water 
not being retained and absorbed by gradual infiltration 
through the soil, the natural springs and waterfalls are 
unfed, and in hot weather dry up and perish from inani- 
tion. In this manner a large proportion of the rainfall is 
wasted. It is carried off rapidly to the sea by the over- 
charged rivers. It is, in fact, lost, and as it is not avail- 
able when urgently needed, there is nothing irrational in 
the conclusion that its absence should be attributed to a 
decrease in the rainfall of the district, due to the deforest- 
ing of the mountainous regions. There may be some 
truth in the argument put forward that when mountains 
are swept clear of their umbrageous foliage they become 
very much heated by the sun’s action, and radiate from 
their summits a quantity of calorie sufficient to dissipate 
or prevent the condensation of the partly-formed showers 
before they have time to break. A similar effect might 
be produced at night by the heated earth. 

It must be admitted that there is a considerable amount 
of valuable and trustworthy evidence in support of the 
statement that where forests have increased or de- 
creased the actual rainfall has augmented or diminished 
in the same proportion. The testimony is chiefly on the 
side of a decrease due to deforestation, as might be 
anticipated. Afforestation, although the necessity for it 
has long since been recognised, is rare, and examples very 
few, among which may be mentioned the islands of Ascen- 
sion and St. Helena, and some parts of Algeria. It was 
| not until about thirty years ago that the Indian Govern- 
| ment established a distinct Forest Department, although 
| it is well known that serious famines have been caused in 
that country by denuding hilly districts of their natural 
protectors. It is worth noticing that England and Spain 
are the only two countries which have not an established 
school of forestry. So far as our own country is concerned, 
perhaps, we do not require one, as nearly all the forests 
are either private property or belong to the Crown. 
Spain, as well as Portugal, is very deficient in indigenous 
forests, though some of their colonies are very liberally 
supplied. In common with all countries having a coast- 
line on the Mediterranean, they have greatly suffered 
from the wholesale destruction of forests. The lumber 
trade deforests the Canadian timber country, in spite 
of the protection Acts. In the United States enormous 
quantities of timber are felled, although there are laws 
existing for the prevention of spoliation, while in Cali- 
fornia the forests are disappearing at a very rapid rate. 

That the question regarding the relation between 
existing forests and the rainfall—to return to the more 
immediate subject of our article—and the subsequent 
relation, when those forests have been utterly destroyed, 
is not unbeset with some little difficulty, may be inferred 
from the fact that deforestation is credited with the 
production of two distinctly opposite effects. It is stated 
on very good authority that the deforesting of the wooded 
districts adjoining the sources of the rivers Rhone and 
Saone was the cause of very considerable inundations. 
This statement coincides with general opinion, founded 
partly upon experience of annually recurring disasters, 
and partly upon valid testimony furnished bond fide 
by engineers, agriculturists, and competent officials 
skilled in the science of sylviculture. On the other hand, 
it is affirmed, on equally good grounds, and worthy of 
equal acceptation, that the destruction of forests in 
Russia decreased the volume of water in the river Volga, 





| and, moreover, to an extent so considerable as appre- 
| ciably to affect the level of the Caspian and Aral Seas. It 


will be admitted that these apparently conflicting state- 
ments are not to be reconciled with the same facility as 
might obtain in disposing of the theory that deforestation 
causes both floods and aridity. In the former instance 
some influence must be attributed to the natural features 
and physical conditions of the localities respectively to 
account for the difference, unless we accept the existence 
of “ positive evidence” which has not been altogether 
proved, and which in addition would be begging the 
whole question. The same causes, we know, do sometimes 
apparently produce opposite effects, and it is by no means 
an unusual occurrence for a period of inundation to be suc- 
ceeded by another of sterility. However the cause may 
be adjusted, it seems certain that wholesale deforesting 
has caused an incalculable amount of human misery, 
and loss of life, and that it is the bounden duty of every 
Government to put a stop to it by every legitimate means 
in its power. 
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A NEW EXPLOSIVE. 

Some important experiments have just been carried out 
at the powder manufactory at Lavaux-sous-Aubonne, in 
France, with a view of testing the efficacy of a new explosive 
which has been invented by the well-known Swiss chemist, 
M. Raoul Pictet. This discovery is the outcome of many 
years of inquiry into the composition and destructive effect 
of different kinds of explosive, and as they all appeared more 
or less defective, M. Pictet set himself the task of inventing a 
new explosive which should be as perfect as possible. He 
has consequently prepared a compound which he calls 
fulgurite, and while its use is absolutely safe, its destructive 
effects are quite as great as those of dynamite. The principal 
claims for fulgurite are that it is quite smokeless, and that 
the gases, though of greater volume than those of any other 
explosive with the exception of fulnir-cotton, are not dele- 
terious. There is no danger either in the manufacture or in 





control over its distributicn, its direction, and its ultimate 


When 


destination, admits of no controversy whatever. 





the transport of fulgurite, as it is in no way susceptible to 
atmospheric influences, and will only explode at a tempera- 
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ture of 800 deg. Centigrade either by means of a percussion 
cap or by an electric current. It has also the great 
advantage that, being composed of cheap elements, it can be 
manufactured at a very low price, though in its production 
it is necessary to employ special and costly machinery, hig 
is in itself a safeguard against the clandestine manufacture 
of fulgurite, and renders it still more valuable as a commer. 
cial product. Fulgurite is made in two forms, liquid and 
solid. The change is made simply by altering the proportion 
of the constituents. The liquid fulgurite, or No. 3, as it is 
called, is the least powerful, and has a slow progressive action. 
Those experts who assisted at the trials consider that No, 3 
fulgurite is destined to replace powder for the charging of 
small arms and artillery. Whenused in a cartridge, and fired 
by a current from an accumulator of 50 volts, the cartridge 
was merely driven into the ground by the recoil, and was in 
no way damaged. It was picked up immediately, and was 
found to be quite cold. This form of the explosive is, of 
course, not suitable for mining operations, as its action is too 
slow to smash up the rock. The effects of cartridges filled 
with No. 1 and No. 2, or solid fulgurite, were quite the Oppo- 
site of those just alluded to. The wooden stakes which sup- 
ported the cartridges were smashed, and the cartridges them. 
selves were blown to pieces. These pieces were just warm, 
and were not blackened. When used in the mine the 
hard rock was nearly pulverised, and the fractured 
stone was blown into the air to a height of 40 
metres. Another cartridge containing 78 grammes of 
No. 2 explosive was inserted in a surface rock, and 
the stone fractured had a diameter of a metre and a. 
half. The experiments made at Lavaux were intended to 
show the applicability of No. 3 fulgurite to small-arms, and 
a number of shots were fired both with the new Swiss 
powder cartridges and with cartridges charged with a similar 
quantity of liquid fulgurite. It was found that while the 
initial velocity of the shot from the new Swiss gun charged 
with smokeless powder was from 550 m. to 560m. a second, 
the velocity of the projectile from the same weapon charged 
with No. 3 fulgurite, measured at a distance of 70 m. from 
the mouth of the barrel, was 668m. a second. With this 
latter explosive the weapon was in no way heated, and there 
was a complete absence of smoke. According to M. Pictet, 
the constituents of the explosive ought to be prepared in 
such a way that the pressure under the ball should be 
constant, and should be at the lowest possible limit for the 
maximum velocity obtained. Fulgurite already possesses 
this quality when the initial velocity is less than 450 m. a 
second, for which the pressure is less than 500 atmospheres ; 
but in order to obtain an initial velocity of 668m. the 
pressure is still too high, and M. Pictet hopes after further 
trials to be able to secure a lower and more constant pressure. 
These results are so far encouraging, but we should wish to 
know something more of the composition of this substance 
before accepting all that is said for it. 


THE OUTLOOK FOR STEEL RAILS, 


Now that steel rail orders are few and far between, it is 
reassuring to contemplate the enormous scope which is still 
presented by some of the leading countries of the world for 
railway enterprise. Comparative statistics recently available 
show that, although Australia has lately been indulging in 
expenditure to an unusual extent, yet that some 36 per cent. 
of the total outlay of the Australasian Colonies has been 
devoted to works of public utility of a more or less repro- 
ductive character, which will prove in all probability ere long 
remunerative investments, and will considerably improve 
Australia’s financial position. This being so, it is quite pos- 
sible that Australian railway enterprise may revive much 
sooner than is at present expected by most people. The 
importance which Australia attaches to railway construction 
may be judged from the fact that the mileage of railways 
open advanced between 1873 and 1892 by as much as 80 per 
cent. Then as toAfrica. Whilst it is true that the length of 
lines open per 10,000 inhabitants is 5-13 miles, or much the 
same proportion as in Great Britain, yet the average mileage 
of railways in Africa per 100 square miles of territory is as 
yet only 0°68. Much may also be expected from the Kast. 
The total mileage of railways constructed in Asia up to the 
beginning of last year was 18,798 miles for an area of rather 
over 4,000,000 of square miles; as compared with 136,865 
miles of line for an area of 3,777,938 miles in Europe ; 182,937 
miles of line for an area of 7,020,606 miles of line in North 
America (including the United States); and 16,552 miles for an 
area of 7,010,918 square miles of territory for South America. 
Therefore, though Asiatic countries have a larger mileage of 
line open relatively to square miles of territory than the coun- 
tries of South America, they yet fall far behind of Europe and 
the United States. It is significant, moreover, that India, with 
an area of only about one-third of the chief Asiatic countries 
combined, monopolises nearly 96 per cent. of the total rail- 
way mileage; whilst China, with a larger area than India, 
has only at present a 120th part of the mileage of that 
country. In Asia, clearly, there is enormous room for 
development. Then as to Europe, there is still a great deal 
to be accomplished before Russia—though now greatly pro- 
gressing—Turkey, Bulgaria, Roumania, Spain, and Portugal 
come up to the level of the more Western European countries. 
A railway revival is being talked about as looming also in the 
United States. The ultimate outlook for British steel rail 
makers is, therefore, not perhaps so gloomy as the depression 
now in the rail trade might suggest. 








LITERATURE. 


Marine Boilers. By C. KE. StromeyvrR. London: Longmans, 
Green and Co., 39, Paternoster-row, E.C, 1893. 

WE are pleased to see this work of Mr. Stromeyer. 
His experience for many years as surveyor to Lloyd's 
Register enables him to speak with authority upon prac- 
tical points connected with the design and management 
of boilers, and of modern workshop practices in their 
construction and repair; while the fact that he was 
awarded a gold medal by the Institution of Civil Engi- 
neers, for his researches into the physical properties of 
mild steel, gives weight to his remarks on the strengths 
and qualities of the materials used for boiler construction. 
The book is many-sided. It presents several novel 
features, and will prove valuable to many classes of 
readers. Sea-going engineers and students of engineer- 
ing, superintendent engineers and steamship ownetrs 
boiler designers and boiler-makers, will all find maters, 
of interest to them, while those engaged in special 





research on any point directly or indirectly connected with 
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poilers—or with the use of mild steel for structural pur- 
oses—will find, in addition to the direct information 
contained in the book, copious and systematic references 
to scientific papers and other publications dealing with 
each of the many special points of which the book treats. 
In this respect the work appears to be an index of all 
that has been written on these subjects ; not only in this 
country, but also in France, Germany, and the United 
States. ‘The collection of these references must have en- 
tailed enormous research, and we should say that this part 
of the work must be the result of many years of labour. 

As the work is suitable for so many classes of readers 
there must be parts peculiarly suited to some which will 
not be so much valued by others. For instance, probably 
gome engineering students and sea-going engineers will 
be inclined to pass over the chapters devoted to tabu- 
lating the rules of the Board of Trade and Lloyd's 
Register, but to them the chapters on boiler management, 
wear and tear, corrosion and repairs, fuels and combus- 
tion, will be full of interest. 

An intimate knowledge of all that pertains to boilers 
is quite as essential to sea-going engineers as a similar 
acquaintance with the multifarious details of engines, 
while, as a rule, the whole of the knowledge they possess 
on the subject is that which they have picked up by actual 
experience at sea. It is the exception rather than the 
rule for young engineers, who aspire to become sea-going 
engineers, to learn anything about boilers while they are 
serving their apprenticeship, when their work is usually 
confined to the fitting or erecting shops. They go to 
sea knowing little or nothing of the boilers they have to 
take care of, and it is not to be wondered at that some- 
times the boilers suffer from unskilful treatment. The 
experience the engineers gain at sea is often dearly paid 
for by the shipowners. We are not prepared to propose 
any drastic measures to remedy this, but, certainly, if 
young engineers had the opportunity of studying books 
such as this, before starting their sea life, it would be of 
great advantage not only to themselves but also to the 
shipowners who employ them. 

In the first chapter the importance of circulating the 
water in the boilers while raising steam is fully explained, 
the straining effects of differences of temperature of differ- 
ent parts of the boiler being pointed out. The various 
boiler mountings and their uses are described, and great 
pains are taken to show that the water gauge, which is 
commonly supposed to need no explanation because it 
appears to be so simple, really requires skilled attention 
and knowledge, if it is to be a reliable indication of the 
height of water in the boiler. Tables are given, which 

-show that under some conditions of working the water 
may show in the gauge above that in the boiler, while 
under other conditions the reverse may happen, the 
possible differences of level in each of these cases being 
more than sufficient to cause disaster if they are not 
appreciated and corrected. Specially valuable also 
to engineers who have charge of boilers are the notes on 
repairs, seeing that these have often to be executed either 
by the engineers themselves, or by unskilled workmen 
under their supervision. Examples both of good and bad 
practices are given, as well as the reasons for preferring 
one plan over another. The question of corrosion is also 
dealt with. Cases are illustrated in which dangerous cor- 
rosion has taken place without being very apparent, and 
it is pointed ont that very often the corrosion of the 
inside of boilers is due to causes well within the control 
of the engineers, while that of the outside, especially of 
the boiler fronts, is largely due to allowing the accumula- 
tion of wet ashes to lie against the boiler. 

Turning from the use of boilers to their construction, 
we find one chapter, headed ‘* Mechanics,” treating of the 
stresses which are brought to bear upon each part of a 
boiler, and of the sizes of stays, thicknesses of plates, «c., 
which it is necessary to use for each part. A chapter on 
the strength and properties of materials precedes this. 
The differences of the methods of manufacture of wrought 
iron and steel are explained, and regarding the latter, the 
differences of the acid and basic process, both by open- 
hearth furnaces and converters, are described. The 
mechanical tests of iron and steel, as usually made at 
the manufactory, are given, and also a description of 
such tests as can be conveniently carried out in the forge 
or boiler shop. The influences upon tne quality of the 
metal of various treatments, such as cold bending, local 
heating, working at a blue heat, punching, shearing, 
drifting, &e., are clearly stated, showing which to avoid 
and how to remedy the defects produced if from any 
cause the most approved methods have not been adopted. 

In the chapters on boiler construction and design, the 
various plans adopted by different engineers for connect- 
ing the furnaces to the chambers, the shell plates to the 
ends, the methods of staying the flat plates, &c., are 
illustrated, the advantages and disadvantages of each 
method being pointed out. ‘The workshop practices are 
also described, faults of. workmanship are pointed out, 
and hints are given as to the best means of remedying 
them when they occur. The importance of annealing 
plates after they have been flanged, welded, or locally 

heated for closing purposes, is insisted upon. The 
author considers that the greatest risk is run 
when the plates, instead of being worked at a red 
heat, are closed at what is called a blue heat, 7.e., at 
a temperature at which the surfaces of the steel, if 
brightened, take a blue tempering colour. He says on 
this point that plates which have been worked at this 
temperature will either break at once, or being in a brittle 
condition, will crack later on. If this is so, it affords a 
probable explanation of the troublesome cracks which 
have sometimes occurred in furnace corners, although 
possibly other causes have also contributed towards the 
failures. It is well-known that these corners are the 
most difficult parts of the boiler in which to bring the 
joints of the plates absolutely close. The furnaces are 
generally flanged and shaped at the steel works; the tube 
plates and chamber plates which have to join them are 
flanged in the boiler shop, and it often happens that when 
they are brought together they do not absolutely corre- | 





spond. If the discrepancy is serious, no doubt attention 
is called to it, and the parts are properly fitted together 
in the shop by the flanging smith, and are afterwards 
annealed ; but if the misfit of the parts is not very great 
there is a temptation for the workmen, who perhaps are 
waiting to go on with the riveting, to apply heaters to the 
parts, raising them to the dangerous temperature to more 
easily ply them together and then to rivet them up. 

If this treatment makes the plates brittle, or even if it 
materially lessens their ductility, it is only too probable 
that the strains set up by the uneven expansion of diffe- 
rent parts of the boiler will ultimately lead to fractures of 
the plates. 

It can scarcely be said that these cracks are frequently 
met with, but still they have occurred at times, and in 
order to avoid as far as possible all causes which may 
assist in developing them, many engineers make the 
corners of these flanged furnaces with a large radius. 
The author points out that this plan facilitates the fitting 
of the parts together, and, at the same time, there is less 
risk of straining the material in flanging. Other makers 
adopt a different form of furnace altogether, in which the 
fitting portions are quite flat, and which has the further 
advantage that, in the event of the furnace having to be 
renewed, as the result of an accident, the repair can be 
made with the minimum of inconvenience. * 

It has often been urged by users of mild steel that, in 
cases where setting of plates is required to insure accu- 
rate fitting, it is better to perform the operation cold 
than to attempt to heat the steel locally. The author, 
however, states that severe strains are set up by such 
treatment, which may prove to be dangerous; and he 
points out that it is not uncommon to find that test 
samples of steel which have been bent cold, and which 
appeared to be perfectly satisfactory, have afterwards 
broken spontaneously while lying in the test-house. 

We have not nearly exhausted the interesting accounts 
of the behaviour of steel plates in the workshops. The 
intelligent boiler-maker will see the reasons stated why 
plates behave in an apparently peculiar way. Why, for 
instance, plates which are flanged perfectly circular for 
the furnace mouths, &c., are found to be slightly oval after 
annealing, and why it sometimes happens that drilled 
tube holes are not perfectly circular. 

We are surprised that the author has not treated of 
locomotive-type boilers and water-tube boilers, which are 
in use in the Royal Navy. Neither has he treated of 
forced draught, although it must be within his knowledge 
that the Howden and other systems are being extensively 
used in merchant steamers. This, in our opinion, is a 
serious omission ; and we hope it will be remedied in the 
next edition. 


Journal of the United States Artillery for October, 1893. 
Artillery School Press, Fort Monroe, Virginia. 

Tur Journal for October contains admirable articles. 
Lieutenant Weaver contributes a paper entitled, ‘‘ Notes 
on Armour,” tracing briefly and clearly the principal 
phases assumed in the course of the history of armour up 
to the present date. This is followed by an able analysis 
and comparison of the various formule now in use. The 
paper concludes with a review of the application of 
armour to various types of ironclad battleships. This 
does not in the nature of things deal with the newest and 
most important types which carry steel or steel-faced 
armour. The Inflexible—which, by the way, carries some 
compound plates—and the Duperré are the most recent 
and most powerful ironclad ships. Readers must there- 
fore look forward to the next paper as being of more 
practical interest ; although without question our calcula- 
tions must be based on wrought iron, to which some 
correction or equation must be applied when steel armour 
is to be dealt with, such equation depending on the 
particular quality of the steel, which varies greatly. 

Lieutenant J. W. Ruckman concludes his papers on 
“ Artillery Difficulties in the Next War.” He deals with 
guns and carriages, and the use of electric motors, which 
he considers offer special facilities for loading, aiming, and 
firing while in motion. The writer thinks that the 
changes brought about by the use of smokeless powder 
will be less startling and sudden than is commonly 
supposed. War is always being revolutionised by 
changes, but the process is very gradual. Smoke can 
still be produced whenever it answers to employ it. The 
pointing of guns in parallel, and again on a scattering 
principle, are condemned as involving waste of ammuni- 
tion. Coast batteries, it is said, should endeavour to 
prevent attacking ships from anchoring, and to keep them 
at a distance, and thus drive the ships to fire less accu- 
rately and waste valuable ammunition. Taking eighteen 
minutes as the time to which ships might be exposed to 
fire, if they attempted to run past and to disregard the 
forts instead of silencing them, it is thought that every 
gun should pour in all the possible effectual fire regardless 
of exposure. Omitting the papers dealing with systems of 
drill and personnel, we note a valuable paper by Captain 
Zalinski on ‘* Hadfield’s Manganese Steel and Chromium 
Steel Projectiles,” in which the writer gives reasons for 
supposing that the remarkable properties exhibited by 
Hadfield’s special metal may be applied with great 
advantage both to armour and projectiles. The Taylor 
Iron and Steel Company, of Highbridge, New Jersey, 
has adopted the Hadfield processes, and is manufactur- 
ing shells for the United States Navy. 

Lieutenant Gibson contributes a translation of a paper 
on shrapnel for field artillery, by Colonel Langlois, in 
“L’Artillerie de Campagne en liason avec les autres 
Armes,” and Lieutenant Wisser a translation of a paper 
by Colonel H. Rohne, of the Schleswig Field Artillery, on 
“The Artillery Fire Game” (concluding number). 
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PARLIAMENTARY NOTES. 


Proposed dock at Gibraltar—In the House of Lords on 
Tuesday Lord Sidmouth asked the First Lord of the Admiralty 
whether it was the intention of the Government to include 
in the next estimate a vote for the construction of a dock at 
Gibraltar. He pointed out the urgent need of such a provi- 
sion, especially if, as was hoped, the Navy was to be in- 
creased. The expense of such a dock, he added, would not 
be more than about one-third of the price of a large ironclad. 
Lord Spencer, in reply, shared Lord Sidmouth’s views as to 
the importance of the subject, and he had always been of the 
same mind. At the same time, he thought it would be in- 
convenient or improper to declare what the intentions of the 
Government were while the estimates were under considera- 
tion. His only answer would be that the question of a dock 
at Gibraltar is under consideration, as the estimates are now 
being placed before the Government. Lord Salisbury in a 
few impressive words earnestly supported the views of Lord 
Sidmouth. We may add that the Times of Wednesday has a 
careful article, in which the practicability of a harbour and 
dock on the eastern side of the rock is considered. 

The Sims-Edison torpedo.—In the House of Commons on 
Monday Captain Grice-Hutchinson asked whether it was the 
fact that the owners of this invention, having failed to obtain 
encouragement from the War- office, had transferred their 
operations to France, where the Government had experi- 
mented with it, and had it now under consideration. Mr. 
Campbell-Bannerman said that the trials referred to had been 
kept under observation, and that it was not considered that 
the electric torpedo in question had the advantages possessed 
by the torpedo already in our service. 

Orders to foreign firms.—On Tuesday Mr. Hanbury asked 
the Secretary of the Admiralty what was the amount of 
orders given by the Admiralty to foreign manufacturers since 
August, 1892, and whether foreign boilers had been ordered 
for any of her Majesty’s ships other than the Sharpshooter. 
Sir U. Kay-Shuttleworth replied that the information asked 
for in the first clause of the question could only be given in 
the form of a return, but he added that a set of experimental 
boilers had been ordered for the Spanker from Messrs. 
du Temple. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
14th December, 1893, 
(Present—LORD Watson, LorpD HosHouse, LorRD MACNAGHTEN 
and Sir RicHARD CovcH.) 
DAVIES'S PATENT. 

THIS was a petition by Mr. Edward Davies and the Patent 
Exhaust Steam Injector Company, Limited, of 4, St. Anne’s- 
square, Manchester, for a prolongation of the term of letters patent 
granted to Mr. Davies in January, 1880, in respect of an invention 
of ‘‘improvements in apparatus for feeding locomotive and other 
steam boilers or regenerators, and applicable also for raising and 
forcing liquids for other purposes.” 

Sir Richard Webster, Q.C., and Mr. Lawson were counsel for the 
petitioners; the Attorney-General and Mr. Dennis for the Crown. 

The invention in question related to injectors for forcing feed- 
water into steam boilers. The injector is a well-known appa- 
ratus invented in 1858 by M. Henri Giffard, and has been in use 
many years. It has generally been worked by “‘live steam ” direct 
from the boiler, but attempts had been made to exhaust or waste 
steam from cylinders for the purpose of raising or forcing water by 
an injector. These had been the subject of many inventions and 
trials by the petitioners and others. The invention, the subject of 
the petition, was said to be a success in every way, and it was 
alleged to have caused a saving in coal of nearly three million tons, 
equalin value to £750,000. The petitioners submitted that the 
invention was of great public value and importance, but that, 
owing to commercial depression and other causes, they had not 
received any adequate return in respect of it. They therefore 
appealed for a further prolongation of the term during which the 
patent should run. 

The patentee, Mr. Davies, and Dr. J. Hopkinson, F.R.S., were 
exainined, and testified to the great value and utility of the inven- 
tion. Details of the profits were also submitted. _ 

The ATTORNEY-GENERAL, on the part of the Crown, did not 
oppose a short extension of the letters patent. 

Lord WATSON, in the result, said their Lordships would humbly 
advise her Majesty to prolong the patent for seven years. 
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THE BLACK ROCK AND 


A DESERTED RAILWAY 




















A DESERTED RAILWAY. 


Wuen the Severn Tunnel was at last opened, after many | 
years of struggle with crushing rocks and subterranean | 


streams, there befell a radical re-arrangement of transport in 
those western districts. Before the tunnel was in existence 
direct communication between England and South Wales 
was obtained by means of steamers plying across the Severn 


to and from New Passage and Portskewett, landing pas- | 
From | 


sengers and goods at railway jetties on either side. 
Portskewett station a junction line ran down to the low 
clifis overhanging the water at Black Rock, and here, in 
receipt of much custom, stood the Passage House, the Black 


Rock Hotel, overlooking the turbid channel, and in view of | 


the level lands of the English shore. In mid-channel stands 
the reef that gives the place its name, and on it rises a little 
lighthouse. i 
deserted. No ferry boats ply upon the water; traffic rumbles 


below the river bed in over three miles of burrow, and the | 


junction line that received the voyagers is grubbed up and 
its cuttings all overgrown with weeds and wild flowers. A 
deserted railway isa rare sight in England. And now the 


hotel licence is withdrawn and the building retires, after over | 


a hundred years’ public service, to the status of a private 
residence. The hotel, with its outbuildings and its singular 
situation, isolated from Portskewett village, upon the verge 
of the water, wear a mild and lonely air, significant of some 
unacted drama whose fulfilment they seem passively to 
await. It is a look some places have that never yet had a 
story: an appearance that the Hawes Inn, beside Queens- 
ferry, must have worn before it was recently enlarged to the 
condition of hotel. Its aspect led Mr. Stevenson to make it 


the site of a moving episode in “Kidnapped,” and hereby | 


the site of Black Rock is offered to other enterprising and 
imaginative novelists for a literary treatment in romance 
with the changes that engineering advances bring about. 








TRIALS OF H.M.S. THESEUS. 





In our issue for June 30th ult. we gave a full—and illus- 
trated—description and report of the trials of the new first- 
class cruiser Grafton, sister ship to the Theseus, both of 
which vessels were built by the Thames Ironworks and 
Shipbuilding Company, at Blackwall. Although both ships 
are built from the same lines, and are fitted with the same 


type of engines of equal power, their propelling machinery is | 


by different makers, that of the first-mentioned being by the 
firm of Messrs. Humphrys, Tennant, and Co., of Deptford, 
and that of the Theseus by Messrs. Maudslay, Sons, and 
Field, of Lambeth. 

We gave, in the issue above referred to, the Admiralty 
conditions of acceptance of the machinery of the Grafton 
from the contracting engineers, which, it will be remembered, 
was the development by the engines of 10,000 indicated 
horse-power under natural draught, and 12,000 under forced 
draught; and for the purpose of more fully testing her 


capabilities, she was taken round to Plymouth for trial in | 


deep water. In the case of the Theseus—although she is a 
counterpart of the Grafton, with a similar displacement—the 


conditions of acceptance by the Naval authorities have been | 


materially modified, the accepted satisfactory test of her 
machinery not requiring any trial under forced draught, but 
the development of 10,000 indicated horse-power sustained 
for eight consecutive hours under natural draughtonly, coupled 
with the requirement that the engines shall have first under- 
gone a satisfactory preliminary trial. 


Now the place, saving indeed the light, is | 


| With her boilers filled with Medway water, the Theseus 
left the Nore at 9.30 a.m. on Wednesday, December 6th, and 
proceeded on the preliminary eight hours’ trial, with the 
result that despite the priming of the after boilers, caused 
| by the impurity of the feed-water, 10,300 indicated horse- 
| power was developed by the engines, with a boiler pressure of 
1501b. per square inch, and little or no air-pressure in the 
stokeholds. 

The official eight hours’ full power natural draught trial, at 
which Mr. Rock represented the Admiralty, Mr. Andrews the 
Engineering Department, and Mr. Ryder the Steam Reserve, 
| Chatham Dockyard, and Mr. John Sampson the contracting 
engineers; with Captain Lord Charles Beresford, C.B., in com- 
mand of the ship, and Mr. H. Warriner—for the contractors—in 
charge of the machinery ; was commenced on the morning of 
December 7th, and continued for some time, but it being 
found that the after boilers were priming, thus preventing 
the engines being put at their full speed, it was decided to 
postpone the trial until fresh water free from impurities 
could be obtained for the boilers. Notwithstanding the draw- 
back of the reduction in their speed, a mean of 9600 indi- 
cated horse-power was developed by the engines while 
running. 

The resumed official full power trial of the Theseus, at 
which Commander Baynes, of the Chatham Steam Reserve, 
had charge of the ship, through the indisposition of Lord C. 
Beresford, C.B., and Mr. Butler represented—with Mr. Rock 
—-the Admiralty, was successfully completed on Wednesday 
last, when, with the engines running for seven consétutive 
hours, with a mean bbiler pressure of 149°4 1b. per square 
inch, maintained with,43in. of air pressure, they attained a 
mean speed of 96°2 and 96°3 revolutions per minute, the 
vacuum being 27-24 and 27; and developed 5315 and 5293°4- 
horse-power in port and starboard engines respectively, or a 
gross indicated horse-power of 10,608°46, being 608°46 in excess 
of that contracted for, giving the ship, which had a mean 
draught of 23ft. 3}in. at the time, a speed of 18°66 knots an 
hour by log. 

The Theseus is of the same dimensions as her sister ship 
the Grafton, viz.:—360it. long, 60ft. beam, and 7391 tons dis- 
placement, at which her mean draught is 23ft. 9in. She is 
fitted with independent twin engines—in separate engine- 
rooms—of the inverted three-cylinder triple-expansion type, 
each engine driving a three-bladed screw propeller of 16ft. 9in. 
diameter. Steam is generated in eight single-ended four- 
furnaced circular tubular steel boilers, each 16ft. 2in. in dia- 
meter, and 9ft. 10in. long, having a total heating surface of 
24,416 square feet, and a grate surface of 730 square feet, all 
made for a working pressure of 155 lb. per square inch. 

Throughout the resumed official trial the weather was very 
rough, it blowing half a gale of wind all day with a heavy 
sea, and as more than half of the trial was done against both, 
it was considered a highly successful and satisfactory one. 
With reference to the admirable working of the propelling 
machinery during all the trials we shall have something 
further to say later on. 








Tue Memorial Hall at Staveley, built by Mr. C. P. 
Markham, J.P., in memory of his father, the late Mr. Charles 
Markham, J.P., for many years managing director of the Staveley 
Coal and Iron Company, was opened and formally handed over to 
the village on Tuesday. The hall provides a covered market, a 
large assembly room for meetings, concerts, dances, &c., with the 
usual accessory apartments, It is a fitting memorial of the gentle- 
man whose great ability practically built up the vast business now 
carried on at Staveley. 
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SOCIETY OF ENGINEERS. 





THE annual dinner was given at the Holborn Restauran 


Wednesday, the 13th December. The President, Mr, Vv. vs 
McIntosh Valon, J.P., a the chair, and amongst a large 
company present were Sir 8 


tobert Rawlinson, K.C.B. (vice-presi- 
dent Institution of Civil Engineers); Mr. W. H. White, (.B 

F.R.S. (Director of Naval Construction to the Admiralty) ; Mr 
W. Worby Beaumont, Mr. E. K. Blyth, Mr. H. J, Chaney, Tay 
Geoffrey Drage, Mr. F. Fanta, Mr. R. C. Glen, Mr. W. A, Hubbard’ 
Mr. Walter King, Mr. E. Lloyd Pease, Mr. J. Rexworthy, Dr, |. 
T. Thorne, Mr. W. H. Webber, Mr. G. A, Goodwin (president-elect), 
Mr. Henry Faija and Mr. W. G. Peirce (vice-presidents) ; Mr, JJ. 
Bernays, Mr. Chas. Gandon, Mr. Perry F. Nursey, Professor 
Henry Robinson, Mr. A. T. Walmisley and Mr. J. W. Wilson jun 
(past presidents); Mr. 8, H. Cox and Mr. G. M. Lawford (members 
of Council); Mr. Alfred Williams (hon, secretary and treasurer) 
Mr. Samuel Wood (hon. auditor), and Mr, G, A. Pryce Cuxson 
(secretary ). 

In returning thanks for the toast of success to the Society of 
Engineers, the President said the prosperity of the Society had 
been assured for years past, but in its lifetime of forty years, like 
other institutions or persons, they had their times of depression 
and anxiety, but to-day they stood in a more prosperous position, 
financially and numerically, than at any previous time in their 
He also remarked on the opportunities given to the 
younger engineers to visit works and learn from the great teacher 
**Observation.” They were reminded in Lord Kelvin’s recent 
presidential address to the Royal Society that the received facts of 
to-day are often the fictions of to-morrow, which proves the neces- 
sity for constant discussion of accepted theories as well as the strict 
examination of new ones. He then referred to the hon. members, 
of whom, he said, they had lost during the year, Dr. Frantz 
Grashof, Director des Vereins Deutscher Ingénieure, the Council 
having filled the vacant place by the election of Mr. W. H. White, 
C.B., F.R.S., Director of Naval Construction to the Admiralty. In 
closing, he said that Sir Henry Bessemer, one of the hon. members, 
had for years given a donation, the value of which had been con- 
ferred as a premium to the reader of one of the papers during the 
year. He had now generously signified his intention of making 
arrangements for the presentation of the premium in perpetuity, 
and the Society laid under a deep obligation to him for his kind 
and generousact. The President announced that Sir Robert 
Rawlinson, who had spoken at same length, had informed him of 
his intention to make the Society a donation for a premium to le 
awarded for papers. 

After the usual loyal toasts the President proposed ‘‘ The Navy, 
Army, and Auxiliary Forces.” Mr. W. H. White, in responding, 
remarked that greater demands were made on the officers and 
men of the Navy now than at any previous time. In the days 
which ended with the great French war the condition of the 
material of the Navy was practically the same as it had been for 
200 years. The officers and men had to deal with ships of practi- 
cally the same size as had been built 200 years before ; the arma- 
ments were similar ; there was no complicated mechanism ; and, 
although there was no lack of seamanship and gallantry, every- 
thing could be worked by experience and precedent. Now, how- 
ever, officers and men were called upon to deal with engines of war 
which were inevitably complicated and difficult to understand, and 
not easy to manage under the conditions of actual warfare. But 
when it was remembered that every year now in the summer, 
sometimes at very short notice, forty or fifty ships were gathered 
together, a large proportion of which had been officered and 
manned and sent to sea in three days, and were safely handled and 
manceuvred in mimic warfare without any accident of any serious 
character, he maintained that there was no greater proof of the 
efficiency of the Navy. It was most astonishing to see the manner in 
which the officers and men, placed in a strange position, and dealing 
with ships they had in many cases never seen before, had settled down 
and seemed quite at home. The training and ability and personne! of 
the present day gave us an advantage over any country in the 
world which it was not easy to over estimate. Of course, every 
one at the present moment was thinking of a subject on which he 
himself could say no word—the demand for an increase of the Navy. 
He could, however, say this—that it was not just or right in 
dealing with the future to forget the past, and the immediate past, 
He had been Director of Naval Construction now for more than 
eight years, and during that time the expenditure on new con- 
struction—exclusive of armaments—with which he had had to do, 
had exceeded 30 millions sterling. He had not the least doubt 
that whatever demands were made by the country on the great 
shipbuilding industries would be met by them. In recent years 

yrogrammes which were declared at the time to be impossible had 
en successfully carried out, and in the same way, whatever 
demands were made in the immediate future, the great industrial 
resources of this country would be found to carry them out. Just 
as he claimed for the personne! of the Navy capacities which, with- 
out boasting, he thought were unrivalled, so it was matter of 
common knowledge and of definite certainty that the shipbuilding 
and engineering resources of this country were unmatched, and, if 
utilised, must make us abundantly safe, Other toasts followed. 








CoaL-WASHING MACHINERY.—At the last monthly meeting of 
the Leeds Association of Engineers, the President—Mr. Alfred 
Towler, M.I.M.E.—in the chair, Mr. J. Clark Jefferson read a 
paper on ‘‘Coal-Washing Machinery.” He said that owing to the 
fact that the primeval forests, the remains of which had been 
transformed into coal, grew upon a clayey soil, coal was always more 
or less stratified with layers of shale or clay-slate. The object of 
washing was to separate these and other impurities from the coal, 
and the advantage of this from the consumer’s point of view was 
obvious, as coal was bought entirely by weight, and clay-slate 
weighs twice as much as coal. In house fires this clay-slate 
results in clinkers, whilst if present in blast-furnaces so much 
more lime had to be mixed with the coal to form slag, and 
so much additional coke to fuse it. For the washing of 
coal the same kind of machines were used as in the dressing of 
lead and copper ores, only they had undergone considerable 
development. The early form—called the hand jigger—consisted 
of a tub din. deep and 18in. in diameter, with a copper gauze 
bottom. This was filled with the material to be treated, and 
worked up and down by hand in a tub 3ft. in diameter containing 
water. The rush of water through the inner vessel on each down- 
ward movement floated its contents. In settling, the heavier 
yieces soon found their way to the bottom, when the lighter ones, 

ing left at the top, could be easily removed. This machine gave 
place to the dipping jigger, suspended from a spring beam, and 
worked by hand. It was essential that the downward motion of 
the jigger should be a rapid one, so as to cause all the solid 
materials to be suspended in the water, and also that the 
return movement should allow sufficient time for them to settle. 
Great improvements in this direction had resulted from the intro- 
duction of steam or other power to force the water through a sta- 
tionary jigger in a succession of jerks, allowing it gradually to 
subside. Continuous action was obtained by the use of hoppers 
for feeding and automatic arrangements for separating the upper 
layer of coal and the lower layer of refuse obtained by jigging. 
The author showed by means of diagrams the precise difference in 
the action of water when rising rapidly in the floating of solid 
materials of various condition as to shape, size, and density. By 
means of sectional views he explained the construction of coal- 
washing machinery of the most improved kind, and promised to 
make arrangements for the members to visit collieries in the 
neighbourhood where they would be able to see these machines in 
actual operation. A discussion followed, in which Messrs, Towler, 
Bowers, Wood, Atkinson, and Drake took part. A vote of thanks 
to Mr. Jefferson concluded the proceedings, 
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HOLDEN AND BROOKE'S STEAM DRYER 











MESSRS. 


HOLDEN 


AND 
DRYER. 


THE accoinpanying engravings illustrate a new apparatus 
for taking suspended water out of steam. It is well known 
that when steam is baftled, or compelled suddenly to change 
its line of movement, it drops suspended water. The 
separator illustrated above, the invention of Messrs. Holden 
and Brooke, of Salford, has 
been designed to avoid the 
faults of separatorsin which 
the tendency is to wiredraw 
and break up the steam. 
In such separators the 
particles of water, instead 
of being separated, are 
actually more intimately 
mixed with the steam than 
before, and are therefore 
the more readily carried 
forward, especially where 
the steam is forced to rush 
through small holes and 
narrow passages. In the 
Holden and Brooke separa- 
tor the internal passages 
are all of ample area, the 
velocity of the steam pasr- 
ing through the separator 
being thereby so reduced as 
to compel all entrained 
water, grease, or grit to 
be immediately deposited. 
At the same time, the steam 
is in no way broken up 
nor its flow interfered with. 
Steam enters at A and 
flows in the direction of 
the arrows a, and by means 
of the internal drums 
made to(1) change its direc- 
tion twice—see section, and 
(2) to continually travel in 
a circular course. The 
natural tendency of all 
particles held in suspension 
in vapour is to travel ina 
straight line only; hence it follows that all particles of water, 
&c., entering the separator, instead of following the circular 
course traversed by the steam, fal] to the bottom. They 
then pass away by the pipe B, which may be led to any suit- 
able cock or trap, or, under suitable circumstances, to the 
boiler itself. 

The method of filling the separator will be seen at a glance. 
It is made in various sizes, the three principal being illus- 
trated by the accompanying reproduction of a photograph. 
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HARBOURS AND WATERWAYS. 


French canals. — The projected canal for connecting 
Marseilles with the Rhine, which for several years has been 
under consideration, and for which complete plans were pre- 
pared thirteen years ago, is again being brought to the front. 
The preliminary proceedings have gone so far that the con- 
tributions towards the cost to be given by the Chamber of 
Commerce at Marseilles, and the province through which it 
1s to pass, have been settled. The shipping traffic at Mar- 
seilles is the largest of any port of France, but in recent 
years this port has been going back as compared with the 
advances made in other ports of France, Italy, and Belgium. 
Since the development of railway communication in the 
“centre of Kurope, and more especially the construction of 
the St. Gothard Railway, the traffic from the Italian ports 
has very largely increased. Thus, during tke ten years 
1880-90, the tonnage of Genoa shows an increase of 116 per 
cent., while Marseilles had only an increase of 22 per cent., 
the returns of more recent years showing an actual decrease. 
It is considered that if Marseilles be put in more direct com- 





VARIOUS SIZES OF STEAM DRYERS 
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Europe, she will attract to herself a traffic which the railways 
cannottouch. Through the absence of water communication 
with Lyons and other manufacturing towns, Marseilles loses the 
traffic of large quantities of food, cotton, oil, and rice, and 
other goods. By the opening of the Mont Cenis and 
St. Gothard tunnels French railways have lost a considerable 
amount of the traffic in goods despatched from Holland, 
Belgium, Switzerland, and Germany, to and from the ports 






it 


of the Mediterranean. It is anticipated that the proposed 
canal for connecting Marseilles with the Rhine would be the 
means of securing a large share of the traffic which now 
flows from the North of Europe towards the Mediterranean. 
The calculated cost is about £3,000,000. The proposed 
course is from the harbour of Marseilles to Etan de Berre, 
the southern border of which is followed to Martigues, from 
where the already existing canal to the small port of Port de 
Bouc is to be utilised, and following the course of the Bouc- 
Arles Canal, join the Rhone at Bras Mort. The length of 
this course is thirty-five miles. 

The other scheme for connecting the Mediterranean with 


| the Bay of Biscay by means of a ship canal isalso being agitated. 


A company has applied to the French Chamber for a conces- 
sion for ninety-nine years to carry out the scheme, ona State 
guarantee of 2 per cent. Independent of its mercantile 
advantage, it is claimed that this ship canal would afford a 
safe passage to French ships in time of war between the 
Mediterranean and the Atlantic without having to pass 
Gibraltar. The proposed canal would start from Bordeaux 
and run parallel with the Garonne for fifty-three miles on a 
level plane, and cross the river three times, tapping several 
small tributaries, from which it would derive its water 
supply. From Toulouse the canal would follow the course 
of the Canal du Midi, and thence proceed by Beziérs to the 
Lake of Thau, which is to be transformed into an inland 
port. There already exists a communication between the 
two seas by means of the Languedoc Canal or Canal du Midi, 
the construction of which in 1666 was considered at the.time 
it was made one of the greatest engineering feats ever 
accomplished. It was carried over the mountains, and 
through cuttings in the rocks; is 125 miles long, 30ft. wide, 
and its summit level is 600ft. above the level of the sea. The 


munication with the internal waterways of Franceand Central‘ locks are Q91ft. long, 19ft. wide, and 54ft. deep. The 





proposed canal would be 328 miles long, 143ft. wide, 
and 273ft. deep, and there would be twenty-two double locks. 
The cost as originally estimated was £25,000,000. Previous 
attempts to induce the Government to favour the concession 
have failed on the ground that the cost will be out of pro- 
portion to the utility of the canal, and that it will involve 
costly works at either end. This canal was originally 
designed by Sully, and is said to be the only one of his canal 
schemes which has not been carried out. The present 
scheme was laid before the Government in 1880 by 
M. Lipmay, an engineer of the Ponts et Chausées. Sub- 
sequently, in 1884, a Society of Engineers and Contractors 
brought forward an amended plan, and a considerable amount 
of preliminary work has beendone. Within the last few days 
the promoters of the scheme were granted an audience by 
the Prime Minister and Ministers of Public Works, Marine, and 
War. They stated that, by the present scheme, the cost would 
not exceed £5,600,000, and that the enterprise could be com- 
pleted in seven years. A promise was given that the question 
of constructing the canal should be considered at an early 
meeting of the Ministerial Council. 

Santander.—The town of Santander, where the unfortunate 
explosion recently occurred which caused so much loss of life 
and destruction of property, is a place of considerable com- 
mercial activity, and has one of the best harbours on the 
north coast of Spain. Vessels of 24ft. draught can navigate 
the channel from the sea and enter the port at low water. 
Four hundred and seventy vessels entered the port last year 
of a tonnage of 455,721, of which 18 per cent. was due to 
British vessels, 20 per cent. to French, and half were Spanish, 
The large steamers of the French Compagnie Transatlantique 
touch here periodically for passengers, and bring small quan- 
tities of merchandise from South America and Cuba. The 
principal exports are wine and agricultural produce, and the 
imports flax, yarn, and woollen textiles, machinery, dried 
fish, manufactured goods and coal. During the last few 
years very extensive works have been proceeding for the im- 
provement of the harbour. A large area of land bordering 
on the harbour has been reclaimed, and a magnificent 
esplanade created, adorned with public gardens. A new quay 
has also been made, at which vessels of large tonnage can lie 
and load or discharge their cargoes afloat at low water. A 
dry dock is being built 430ft. long and 79ft. wide. A large 
morass at the upper end of the harbour has been reclaimed, 
on which now stands the station of the railway to Madrid. 








AN IMPROVEMENT IN OPTICAL LANTERNS. 


ALTHOUGH much attention has been paid in every way to 
the perfecting of gas jets to be used with lime cylinders in 
the optical lantern, improvements in the oil lights have been 
largely neglect2d, but now more attention to the latter is 
beginning. Messrs. Perken, Son, and Rayment, of Hatton 
Garden, have just introduced improvements in the three-wick 
oil lamp, the main principle of which is the more scientific 
adjustment of the amount of air supplied to the quantity of 
paraffin burnt in a given time. The accompanying cut 
represents the lamp generally in perspective, but one part in 





section, namely, that part showing the air orifices through 
and above the oil reservoir. It will be noticed that by the 
new air channels they give a good supply of air to the central 
as well as to the outer wicks; they also use a long chimney 
to get the proper draught. The result is a brighter and 
whiter light than that hitherto given with this class of 
lamps; also they reduce the slight amount of unevenness of 
the illumination of the screen incidental to the use of lamps 
of this class. The invention is good for those who will not 
use compressed gases at home. 








THe NortHERN Society oF ELECTRICAL ENGINEERS.— Within 
the last few weeks a new society, with the above name, has been 
founded with its headquarters at Manchester, to hold meetings for 
the promotion of electrical science and its commercial and other 
appliances, and for social intercourse between members. 

MANCHESTER ASSOCIATION OF ENGINEERS.—The annual general 
meeting of the members of the above -\ssociation was held on 
Saturday, at Manchester, Mr. Thomas Daniels, M. I. Mech. E., the 
president, in the chair. Mr. Ashbury, after referring to the 
services which Mr. Daniels, the retiring president, had rendered to 
the society during his term of office, and the great importance 
from an engineering point of view, of the year which was about to 
commence, said they could not do better than re-elect that gentle- 
man to the office of President of the Association for the ensuing 
year. Mr, Councillor Farmer, of Salford, seconded the proposal, 
which was unanimously adopted ; and Mr. Daniels, in thanking 
the members for his re-election, said that although the year that 
was just coming to an end had been an eventful one, the opening 
of the Manchester Ship Canal would give to the new year an 
equally historic importance. This great undertaking had brought 
to light the strength and also the weakness of Lancashire. 
The strength of the county had been shown by the manner 
in which the capital had been raised, and its weakness by 
the fact that no firms in Lancashire could be found to make 
the excavating apparatus, the bridges, and other necessities in the 
construction of the canal. The members of that Association had 
done their share towards the success of the scheme, and it was a 
great honour to be the head of the society at the time of the opening 
of this great waterway. Other officials of the Association were elected 
as follows:—Mr. Henry Mainwaring, treasurer; Messrs. G. Carter, 
J. Walthew, T. Ashbury, J. West and Alderman W. H. Bailey, 
trustees; Messrs. A. Saxon, Henry Webb, and G. Davis, mem- 
bers of the committee of management; Messrs. R. Parry and T. 
Settle, auditors; Mr. F. Hazelton, secretary; and Mr. J. Gibbon, 
librarian of the Association, and the following gentlemen were 
elected members :—Messrs. J. H. Riley, of the Elton Ironworks, 
Bury; G. Fielden, of the Oldham Engineering Company; and T. 
Longdin, of the Newton Foundry, Manchester, honorary; and 
Messrs. S. Rendell, of Beyer, Peacock, and Company, Gorton; and 
W. Fox, of the Manchester Ship Canal Company, ordinary 
members, 
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THE REFRIGERATING MACHINE OF TO-DAY. 
By C. Lixpr, Munich, Germany.! 

On reviewing the development of the refrigerating machine 
within the last ten years, a notable feature will be found to be the 
increase in their number. Considerable as was the number of 
cooling machines in use in 1883, it represents only a relatively 
modest figure when compared with the imposing number of 
machines set to work during the decade now expired. Entire 
tields of industry have been laid open to the employment of 
refrigeration, and, apart from technical electricity, hardly any 
other branch of modern industry is able to show such rapid 
development. There can be no doubt that during this time there 
have been noteworthy improvements in the construction of 
refrigerating machinery and important novelties in the methods of 
applying cold for the most diversified purposes. But no methods 
new in principle have appeared, and also no striking discoveries or 
inventions which might have furnished new lines for the produe- 
tion of cold. We stand in a time of elaboration of the foundations 
laid in previous decades. The cold-air and absorption machines 
having thus been in existence for more than three decades, the 
ammonia compression machine during two, and the youngest 
member of the series of industrially important machines—the 
carbonic acid machine—being beyond the first decade since its 
introduction,” it will not be questioned that the initial develop- 
ment of these machines has been attained long ago, as they have 
been executed partly in thousands, or at least in hundreds, of 
instances, and thus have proved themselves thoroughly serviceable. 
Opportunities cannot have been wanting for forming an opinion 
concerning the advantages and drawbacks of these various 
systems of machines. But alone the circumstance that they all 
play a part in the market of to-day proves the existing differences 
of opinion concerning these advantages and disadvantages, and 
that the drawbacks apparent in one direction are accompanied by 
advantages in other respects. Thus an attempt to challenge a 
final decision on the respective merits is well-nigh impossible. 

EFFICIENCY.—PRODUCTION AND CONSUMPTION. 

More favourable prospects, however, may beexpected from thesolu- 
tion of the problem when it is so chosen thatit is limited to certain 
questions, permitting a precise and analytically defined expression ; 
for instance, the question of efficiency is such a one—that Is to say, 
the relation between the quantity of cold produced and the ex- 
penditure of mechanical work—or heat—and of cooling water. 
None of the classes of refrigerating machines which have been 
mentioned are to-day individual property. Any manufacturer is 
at liberty to construct absorption machines or to adopt sulphurous 
acid, ammonia, or carbonic acid for a compression machine. A 
correct answer to the question of the influence which ‘various 
methods of working and the selection of the working agents exert 
upon the efficiency may consequently be presumed to meet with 
universal interest. If it be attempted in the following lines to 
raise a discussion on this subject, such an endeavour is made with 
the knowledge that also this question will not find a final answer 
in its entire extent, but within certain limits only. It may be pre- 
assumed as generally acknowledged that the cold air machine in 
point of efficiency is considerably surpassed by other groups.* The 
two following questions will, however, be replied to variously :— 
What is the relation between the absorption and the compression 
cycle, and what influence upon a compression machine is exerted 
by the use of sulphurous acid, of ammonia, or of carbonic acid ? 


ABSORPTION AND COMPRESSION, 


Two methods present themselves for the treatment of this 
question, the one consisting of theoretical calculation based on 
thermodynamics, and the other on experimental tests upon 
machines actually constructed. Thermodynamics enable us to 
calculate for the various systems of machines with full certainty 
the maximum efficiency which can be reached by a certain definite 
working process. Experimental investigation affords, on the other 
hand, the only reliable proof in how far the actual efficiency falls 
short of this maximum for every single machine system. For the 
compression machine it is especially possible to express this theo- 
retical maximum by the familiar* formula :— 

ee 5 
ie == iin (1) 

For the comparison of efficiency between a compression and an 
absorption machine—which latter is not acted upon by external 
mechanical work, but by heat—it is necessary to place alongside 
the absorption machine a combination of a compression machine 
and a heat engine—for instance, a steam engine. If u be the ratio 
between the equivalent of mechanical work A L and the quantity 
of heat Q!, which must be imparted to the motor to produce the 
work L, we write: 


OL = , and obtain: 
as 
Q oT 


It follows, as a result, that the expenditure of heat Q! necessary 
for the production of the quantity of cold Q in a compression 
machine will be the smaller, the smaller the difference of tempera- 

i Presented at the Mechanical Engineering Section—B—of the World's 
Engineering Congress, Chicago, IIL, U.S.A., July, 1893. 

* The carbonic acid ice-making machine constructed for F. Krupp, at 
Essen in 1882, by the Maschinenfabrik Augsburg on lines furnished by 
the author, will have to be considered as the first installation of this kind. 

3 For confirmation the following results obtained from various cold air 
machines are appended, which should be compared with the correspond- 
ing column of Table I., given farther on :— 


Actual Performance of Cold Air Machines. 








System ee ae ee —. Lightfoot. Haslam. 
ee: ks ad. ck ee pe oe 1 a 3 
~~ avin. =f 25}in 
iameter of compression cylinder .. . 28in, single-  } two-cyl 
acting ig dei 
Diameter of expansion cylinde i 22% § 19}in. 
ameter of expansion cylinder 2lin. 22in. ( two-cyL. 
Diameter of steam cylinder .. .. . 2lin. { sin 4 
Stroke of all cylinders .. --| 2in. 18in 36in. 
Revolutions perminute .. .. .. .. 63°2 62 72 
Air pressure in receiver Ibs. (absolute) . 61 65 64 
Temperature of air entering the compres- 

_ sion cylinder .. os oo. so on) GH. 52° F. - 
Temperature of air afterexpansion .. - 52°6° F.6 - 82°F. — 85° F. 
1.H.P. in compression cylinder a 124°5 43°1 346°4 
1.H.P. in expansion cylinder... .. .. 58°5 28°0 176°2 
1.H.P. insteamcylinder.. .. .. . 84°4 24°6 332 7 
B.T.U. abstracted per hour and 1.H.P. 

of steam cylinder at 20°F... .. .. 668 1,554 54 


The figures for Test No. 1 have been observed and published by Professor 
Schroter — Untersuchungen an Kéltemaschinen verschiedener Systeme, 
Munich, 1887 ; those for No. 2 are published in the ‘ Minutes of Pro- 
ceedings” of the Institution of Mechanical Engineers, London, 1881. 
The data for trial No. 3 are taken from a paper read last year before the 
Manchester Society of Engineers. 

4 It should be stated that also in this last decade individual attempts 
have not been wanting which denied the general validity of the “ second 
Jaw ” of thermodynamics on which this equation is founded, or which 
endeavoured to interpret this law in a misleading manner. The “second 
law” is, however, so firmly upheld in its truth by all experts that the 
refutation actually established by experiment was hardly necessary to 
repel such efforts. 

5 The formula expresses: The theoretical maximum of heat abstracted 
—produced cold—stands to the thermal equivalent of the mechanical 
work to be expended in the same ratio as the—absolute— temperature for 
the heat abstraction bears to the difference between this temperature and 
the temperature for the heat rejection. 





ture T- — T will be, and that both values possess the limiting 
value O, 

How far does this apply to the absorption machine’ Let the 
working process be assumed to be performed without any losses 
and let the cycle of 11b. of ammonia* be considered, then there 
will be produced in the refrigerator a quantity of cold Q equal to 
the latent heat + less the heat of liquid (vy. — 7) brought ty the 
ammonia from the condenser into the refrigerator. The heat Q! 
to be supplied to the still is composed of the heat of absorption 
Se =e + de and the specitic heat of the ammonia which has been 
heated from the irre. wi temperature (/« ) to the temperature of 
the still (7). 

We find, therefore—neglecting the work of the liquor pump and 
any water which may participate in the cycle :7 

Qi vo +e + c(A—t. ) 
Q r—(¢e - 4) 

If we allow the range of temperatures to be reduced to an 
infinitely small amount in order to obtain Q! as small as possible 
as compared with Q, we tind as limiting value, 

Qi ae eg! 
( ), ss 

In contrast to the limiting value 0 for compression machines we 
find here a value > 1, from which results that, at any rate between 
certain limits of temperatures, the compression principle will hold 
out indications of a higher efficiency than the absorption principle. 

In how far this really applies for the actual efficiency can only be 
determined from the results of quite reliable tests and measure- 
ments. It will be especially a case of proving whether the actual 
efficiencies hitherto obtained from compression machines do not 
already within certain limits surpass the theoretical maximum 
limit of the efticiency of the absorption machines. It is now 
intended to be demonstrated that such is the case. The most 
favourable results known to the author of such trials—the carrying 
out of which gives full assurance of reliability—-are here appended ; 
they belong to an ammonia compression macbine.® 


(3) 


: « & €¢ 
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TABLE L.—Ammonia Compression Machine: Actual Results obtained 


at the Munich Tests.” 


 . 1 2 3 4 5 





Temperature of refrigerated 
brine—!" 





Inlet, deg. Fah... . 43°194 W834 13'ST4 - 0270 28°51 
Outlet, ¢deg. Fab. .. ..| 37°054 | 22°885 S71 -S°S79 23-072 
Specific eat of brine (per 
unit of velume).. .. .. O's60S O'S50S O'S427  O'S3T4  O'S5OS 
Quantity of brine circulated 
_ hour, cu. ft... ..  ..,1039°38 9<OS°S4 615°36 414°98  S0O0°03 
Cold produced, B.T.U. per 
hour .. .. .. .. ..| 342,909 | 263,950 166,879 121,474 220,284 
Temperature of cooling water 
in condenser— 
Tulet, deg. Fah... .. . 18°S32 0 490°476 497104) 4-098) 4° 235 
Outlet, t- deg. Fah. .. 66°724 | 68013 GT 104 GT 2WT 93366 
Quantity of cooling water 
per hour in cu. ft. - «-| 3388°76 (260°S3)  IST*40 130-90 WT 
Heat eliminated by con- 
denser, B.T.U. per hour ..) 378,358 301,464 210.570) 158,026 271,134 
1.H.P. in compressor cylin- 
a a6: we pe 66° 30 -as 13°82 14°29 13°S4 Liss eyo 
L.H.P. in steam engine 
cylinder cee ae oe he 15°80 M47 15°45 1424 2161 
Consumption of steam per 
MOVER, <5 ce ac co} SUNS YS SOGSL 27ST 490714 
Cold produced per hour, 
B.T.U.— 
Per I.H.P. in comp. cyl. . S471 12.058) 10,140 11,151 
Per I.H.P. in steam cyl. .. 16,026 10,841 8,530 10,194 
Per Ib. of steam .. 785°6 43°0 435°S2 512°12 
" : Pm : “ (). 0548 | 0635) O°569 DSS OG 
Q 
Qi = cold produced + heat) | 0-970 | 0-708 0490 0-398 «0462 
expended J 





The motor was bere a small single-cylinder condensing steam 
engine—diameter llin., stroke 274in.—for which the mean valne 
of « was determined at » = 0°114. 

For a more powerful compound steam engine with a value of 
v = 0°158, corresponding to modern attainments in steam engine 
practice, ¢.¢., 14 lb. steam per hour and indicated horse-power, the 
efficiencies will result :— 


TABLE Ila¢.—Ammonia Compression Machine: Actual Perfor mance, 
assuming a Compound Steam Engine ax Motor. 


EE ns: sb. ds st 0 cs ] 2 3 4 % 


Q = cold produced -- heat expanded | 1°30: 
Qi 





1°OO1L O°678 0°533 


0° 637 





To enable a comparison of these values with the theoretical 
maximum efficiency of an absorption machine, we have to substi- 
tute in equation (3) the values corresponding to the temperatures 
between which the tests Nos, 1—5 have been carried out. In this 


manner the following maximum values! fer ~ are obtained—i.+., 
for the performance of an absorption machine without reference to 


any losses, also not to the work of the liquor pump and of water 
entrained by the ammonia :— 


TABLE IL.—Ammonia Absorption Machine. 





No. of corresponding (Munich) test .. 1 2 3 4 5 
Corresponding temperature ¢deg.Fah| 37 23.~°2~«=N~S (GOS 
Corresponding temperature ¢ 6s 6S 6s 68 W5 
Theoretical maximum efficiency as 07534 0°52T 07522) 0°516 07403 


Qi 

A comparison of the Tables I. and Ia with Table II. demon- 
strates :—(1) The actual efficiency of the ammonia-compression 
machine investigated at Munich is, for the tests No. 1 and 2, 
6 Only such absorption ‘machines will be here considered which work 
with ammonia and water, as other absorption machines do not to-day 
possess any practical importance. 

7 Thus we consider ta = ¢. 

8 The trials here referred to were carried out in the month of May of 
the present year in the “ Testing Station for Refrigerating Machines” of 
the “‘ Polytechnische Verein,” at Munich, by a committee of this Society. 
This committee is composed of five professors of mechanical engineering 
—holding chairs in five of the German Technical High Schools, one 
member being Dr. Zeuner—of two professors of physical science, one 
chemist, and others. The director and reporter is Professor Schriter, of 
Munich. It is a matter of regret that hitherto manufacturers of ammonia 
compression machines only have availed themselves of the opportunity 
of an exact investigation of their apparatus; there have been tested 
several ammonia compression machines and one sulphurous acid 
machine. 

9 Vide Bayerisches Industrie und Gewerbeblatt, Munich, 1893, 

10 The specific gravity of the brine—a solution of chloride of calcium in 
water—was 1°249 at 63°5 deg. Fah. for all tests. 

11 In the calculation of n, i.c., the ratio between the actual efficiency 
~® and the theoretical maximum efficiency a = more ae 
work expended upon the machine (L-) has been taken equal to the 
indicated work in steam engine reduced by 1°2 indicated horse-power, 
i¢., the indicated work of steam engine running empty—without com- 
pressor. 

12 In conformity with the conclusions arrived at by Ledoux and by 
Denton—“ Trans.” Amer. Soc. Mech. Eng., vol. x.—the heat of absorp- 
tion is here taken uniformly at 925°7 B.T.U. 


the actual 





higher than the theoretical efficiency obtainable from an absor 
tion machine working without loss. (2) The actual efficiency ve 
the ammonia-compression machive is also higher in trials Nos 3 4 
and 5, if a compound steam engine be assumed as motor the sten : 
consumption of which amounts to 141b. of steam per indicated 
horse-power per hour,!* A 

For a better survey of these results the following 'l'able II] 
been compiled, giving values for the respective ratios of ac 
etliciencies of the compression machine to the theoretical 
of efficiency of the absorption machine :— 


TABLE III, 


has 
actual 
aximum 


Ne CO” eee me a ee l 2 3 { 


Temperature cf cooling water leaving 
condenser—deg. Fah. .... «| 68 
Final temperature of refrigerated brine 
eC Gis) Gx cs ow ey 37 23 8 6 
Actual efficiency of compression ma- 
chine + theoretical maximum efficiency 
of absorption machine: 
According to Table I. .. 
According to Table La.. 


ous 0 
1299 


TO! Oe ae7 


1816 1308 
2c 1033 | 


S51 | 18a 


_ Although it may be gathered from the foregoing as being exceed. 
ingly probable that, for all temperatures important for practice 
the actual etticiency of ammonia-compression machines of good 
construction will be superior to that of absorption machines, it wil] 
only be held that the following bas been proved:—With ammonia. 
compression machines actual efficiencies have been obtained which, 
within temperature ranges f. — ¢ < 75 deg. Fah.—that is, the dif. 
ference of temperatures between the outgoing cooling water (1. ) 
and the final brine temperature (/)—surpass the efficiencies obtain. 
able by absorption machines, even if it were possible for them to 
perform the cycle without loss of any kind. Within these ranges 
of temperature no alterations or improvements of the absorption 
machine will enable it to produce the same quantities of cold with 
an expenditure of heat sufticing for an ammonia-compression 
machine like that recently tested at Munich. 

Sulphurous acid, ammonia, or carbonic acid !—The theoretical 
maximum of efficiency for a compression machine is—according to 
formula 1—independent of the working fluid. Hence any differ. 
ences in this efficiency observable in the action of different tiuids 
can only be attributed to losses of work and heat. 

Expansion From condenser to refrige refov.—Formula 1 refers to 
the ‘‘complete”—Carnot—cycle, which is composed of two 
isothermals and two adiabatics. It is, however, well known that 
the compressors perform only three of these four ‘‘ perfect” pro. 
cesses, while for the fourth process, ¢.e., the adiabatical expansion 
from the condenser temperature to the refrigerator temperature, « 
direct injection of the liquid is substituted whereby heat of liquid 
is imparted to the refrigerator, so that per pound of the fluid only 
the heat r — (y. — y) is abstracted from the body to be cooled. It 
is evident that the loss thus caused will be the greater, the greater 
the liquid heat of the working substance will be relatively to its 
latent heat. Table 1V. demonstrates in this respect the behaviour 


of the three industrially important fluids of the present day :— 
Taste IV, 














= = Sulphurous acid. Ammonia. Carbonic acid. 
nu 3 : 
fe ° 
to J o ‘= ~~ 
os w%)| S7 7 = 
ar | Sei 2 Z 
= | Zz £ 3 
“|= l|ga oP = 
i ins > ° a 
B82 164-16 Onis O75 INS OOISD 10285 17-0 OF 
) 14 L6s'le 140 O4LL STAT B45 O3849  115°70 2° dS] 
4 Wl 840 OOIS Sse 5l v2 41 “OOOF = 126°7) 44°51 eu 
32 164°16 15°79 | °O522 ‘OBST «=102°35) 40°86 JS43 
os 14 168°19 21°06) *O75S "0505 115°70 55°35 46 
-4 17100 2607) -ONT2 O735 16°79 TTT 4252 
32 16416 25-41 “OSSS) (500°75 G145 *O652 102°35) S4°44 sot 
8614 «168719 BESS | 1146 OTT 4AT T8H2 ‘OS1S 11S TO) OS"93 PS311 
$ 171 00) 42°76 +1380) 586751 4°88) 0003) 126770 T1135 “sine 


Every third column indicates the loss in efficiency &,!" /.¢. of that 
part of the refrigerating effect due to the imperfection of the 
working process referred to, on the assumption that the compressor 
will aspirate dry vapour possessing the temperature of the refrigera- 
tor. The unfavourable relation of the heat of liquid to latent heat 
for carbonic acid explains why the efficiency of the carbonic «acid 
machine falls behind that of the ammonia machine increasingly 
with greater divergence of the temperatures. Ata temperature 
of about 60 deg. Fah. for the liquid—reaching the expansion valve 
—the one single loss of efficiency — in a carbonic acid machine 
amounts to about one-third of the entire maximum efficiency, 
while the actual efficiency of the ammonia machine tested at 
Munich shows—according to the second last column of Table I.— 
‘the sum of a// losses whatsoever not to exceed this amount. If the 
temperature of the liquid attains 88 deg. Fah., every useful effect 
derived from the evaporation of carbonic acid ceases, because the 
liquid heat imparted from the condenser to the refrigerator is then 
sufficiently great to neutralise the entire heat of evaporation.” It 
has been attempted to reduce the loss of efficiency & by inserting 
a ‘feed cylinder” between condenser and refrigerator for the 
purpose of performing the adiabatic expansive process, Hitherto 
such endeavours have not been attended by success. But in the 
event even of the existing obstacles being surmounted—notably 
those arising from variations in the ranges of temperature—it 
should be clearly understood that by this expansion process, at 
best only a part of the theoretically available work will be 
recovered, and that, for the condition of 4. approaching the 
critical temperature, the feed cylinder will, at the close of expan- 
sion, contain only a very small quantity of liquid carbonic acid in 
consequence of by far the greater part having been vaporised. 
Hence the vapours aspirated by the compressor originate for the 
smaller part only ir. the refrigerator having been principally formed 





13 As regards the actual efficiency of the absorption machine, it appears, 
according to the informution at present available, not to exceed 50 pet 
cent. of the maximum efficiency. Professor Schréter—Unterasuchunyen 
an Kiltemaschinen, Munich, 1887—has found for ¢ = 12 deg. Fah. and an 
inlet temperature of the cooling water of about 50 deg. Fah. in testing 
three different absorption machines (neglecting work of liquor pumps), 
s = 0°17, 0°23, and 0°25; if the steam necessary to work the pumps 
and agitators be included, about 0°10, 0°145, and 0°15 respectively. F. E. 
Denton—‘“ Traps.” Amer. Soc. of Mech Eng., vol. x., page 792—has found 
for ¢ = 16 dey. Fah. an initial temperature of the cooling water of 54 dey. 


Fah., and an outlet temperature of 80 deg. Fah.: ee = 0°30 without steam 


for liquor pump, and 0°26 including this steam. 

14 Hereby it is assumed that the fluid will reach the expansion valve 
possessing the temperature fc. 

15 The figures for latent heat and heat of liquid are taken from Zeuner's 
tables for sulphurous acid and ammonia, and from Schréter’s table for 
carbonic acid. 

416 Calculated from Technische Thermodynamik, by Dr. G. Zeuner, p. 462. 

17 The actual presence of these conditions at a temperature of 88 deg. 
Fah., i.c., at the critical temperature for carbonic acid, can be proved by 
the following:—The total heat \ for saturated vapours is, for a higher 
temperature f, , greater than for a lower temperature 4. AsA = q +7 
there wil! beg - y>r- 7c. If the higher temperature ¢, be now 
raised to the critical temperature tx, for which the latent heat is = 0, we 
find, yk - y>~r. Close to the critical point qr - ¢ is very near to 7; 
the further the temperatures tr and ¢ will be separated, the smaller the 
value 7 becomes us compared with qr - 4. 
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in the feed cylinder, The compressor capacity having to corre 
spond to the volume of the vapours generated both in the feed 
cylinder and refrigerator, it follows that its size, as well as that of 
the feed cylinder, will demand a very considerable enlargement. 

Another device for diminishing the loss of efficiency & consists in 
allowing the liquid during its flow to expand primarily from the 
condenser pressure to an intermediate pressure, whereupon the 
vapours hereby developed are returned by an auxiliary compressor 
to the condenser, The remaining liquid is subsequently introduced 
into the refrigerator in the ordinary way. It is, however, plain, 
firstly, that in this manner the harmful influence of the relatively 
great heat of liquid can be balanced only partly, and secondly, that 
these means will prove entirely useless when the initial temperature 
of the cooling water approaches the critical temperature.!§ Besides 
the caloric loss in efficiency just dealt with, quite a series of other 
well-known losses occur in compression machines; they result 
partly from an interchange of heat with the surfaces of the cylin- 
ders, influence of the clearance spaces, leakages through pistons 
and valves, losses of pressure arising from internal resistance— 
especially by valve throttling—and are caused partly by external 
resistances—friction. 

(To be continued.) 








THE RADSTOCK WATER SUPPLY. 


For several years past the water supply of this little Somerset- 
shire town has been so deficient as to cause the Local Board to 
give serious consideration to the question of providing an adequate 
supply, and the surveyor—Mr, T. Martin—has been more or less 
engaged during the past four years in making inquiries and report- 
ing on the various sources available. Most of the wells in the 
district are dry-walled and consequently liable to surface contami- 
nation, while but few of the springs can be relied on during a dry 
season, and these also suffer from the defect of being situate too 
low for effective supply, as the district is somewhat hilly. Atten- 
tion has, therefore, been given to outside districts to see if any of 
them would furnish a supply, but in nearly every case after the 
springs had been carefully examined, either the quantity of water 
was found insufficient, or the springs were situate too low to 
insure effective service by gravitation, which in the opinion of the 
Board was essential. 

In 1892, however, springs were found at Downhead near Shepton 
Mallet, on Lord Portman’s estate, which yield a pure and ample 
supply, and are at an altitude sufficiently high to secure a constant 
supply at high pressure for every part of the district. By request 
of the Frome Rural Sanitary Authority and the Radstock pees 
Board, Mr. Martin prepared a scheme in June, 1892, for supply- 


ing the parishes of Kilmersdon and Babington, together with the | 


district of Radstock. Negotiations were continued for some time, 
but were ultimately broken off by the Frome Authority, who had 
a scheme of their own under consideration. The Radstock Board 
thereupon determined to carry out the works single-handed, and at 
once arranged for the Jease of springs and land from Lord Port- 
man for a term of seventy-five years. The surveyor was then 
instructed to prepare further plans and reports, and these were 
submitted to Mr. J. E. Willcox, C.E., of Birmingham, who 
reported most favourably on them. Application was then made to 
the Local Government Board, who sent down General Carey, R.E. 
on the 28th July last, to hold a public inquiry, and at which the 
scheme was explained by Mr. McMurtrie, chairman, and Mr. Pearson, 
clerk of the Board. A provisional approval was given in October, 
and invitations were issued for tenders for the various works, 


18 The unfavourable consequences for the performance of the carbonic- 
acid machine near the critical point, as they result from the physical 
facts just referred to, have been frequently denied, and cases have been 
pointed out in which such machines actually work with higher tempera- 
tures of cooling water. The explanation of the apparent contradiction is, 
firstly, that often the final temperature of the cooling water—which 
exceeds the critical —s kept in view, while its initial temperature 
is the determining feature for the present consideration; secondly, that 
admittedly it is possible to abstract a relatively small amount of heat 
also in the case of the initial temperature exceeding the critical tempera- 
ture by maintaining a refrigerator pressure far below that corresponding 
to the temperature at which heat is to be abstracted from the body to be 
cooled. From what has been said above, no heat can then be eliminated by 
evaporation, but it is possible for the vapours of very low temperature, 
in passing through the refrigerator coils, to take up a certain—specific— 
heat. The refrigerative performance of the machine is then based on 
the same principle as that of a cold-air machine—with closed cycle. 


It may be here explained that as the line of water main is over 
six miles in length, and the water supply ample, only a small store- 
age reservoir to contain one day’s supply is contemplated, but 
sufficient land has been acquired to construct a large one whenever 
the requirements of the district should render it necessary. The 
springs are situated 666ft. above sea level—‘‘ Ordnance Datum ”— 
and the lowest yield of water, registered in September, 1893, was 
160,000 gallons in twenty-four hours. The stratum yielding the 
supply is the old red sandstone, which in this district appears on 
the surface, and the watershed comprises about four square miles, 
The tenders were opened at a meeting of the Board, held on the 
24th November last, and then given to the surveyor to tabulate 
and report thereon. 

At a meeting of the Board held on the 15th December these 
were again considered, and the figures given below show the 
result. Contract No. 1 was for general works of excavating, 
masonry, and brickwork ; contract No. 2, pipe laying and fixing 
meters, valves, and hydrants, &c.; contract No. 3, cast iron pipes 
and irregulars, and contract No. 4, valves, hydrants, reservoir, 
and other fittings. The following tenders for the entire works 
were sent in:—Mr. H. Shardlow, Nottingham, £8778 18s. 7d.; 
Messrs. Lloyd and Powell, Bristol, £8619 4s.; Mr. J. Bird, 


Radstock—subject to a deduction of £140—£8007 9s, 6d. The | 


tenders accepted were:—Contracts Nos, 1 and 2, Mr. J. Bird, 


including the delivery of cast iron pipes from the railway stations | 
| than at the centre, after which they gradually fell again until the 
| staves had passed, thus giving them the proper form. 


along the line of works, £3702 9s. 6d.; contract No. 3, Messrs. 
Cochrane and Co., £3783 17s. 3d.; contract No. 4, Messrs. J. 
Blakeborough and Sons, including pillar fountains and 3in, sluice 
valves for hydrants, and street watering posts, 270 11s.; total, 
£7756 17s. od. Surveyor's estimate of contracts Nos. 1, 2, 3, and 
4, as submitted at the Local Government Inquiry, at Radstock, on 
the 28th July, 1893, £7830; estimate for delivery of pipes along 
line of works, £215; total, £8045. Total estimated cost, £10,000. 
It is proposed to begin the works as early in January as circum- 
stances will permit, and their completion is expected in the follow- 
ing October. The Local Board deserve the highest commendation 
for the public spirit shown in this undertaking, and the inhabitants 


heads were rounded in pairs, the pieces forming the head being 
cramped side by side between two cast iron plates revolving hori- 
zontally. The lower plate was driven at a high speed. When the 
machine was set in operation, a parting tool working in a vertical 
slide cut the heads to the required diameter. Both wood and 
iron hoops were used for cement barrels, and the iron hoops were 
sheared off to length and punched to receive the rivets; they 
were then passed between hardened steel rollers which ben‘ them 
to the required shape and alco gave them a conical form to fit the 
shape of the barrel. They were riveted together by a simple 
machine adapted to the purpose. The head was next inserted by 
hand, and the hoops were tightened up, after which the cask was 
ready for use. 

The manufacture of tight casks was a much more complicated 
Process than that of the slack type. That was especially the case 
with beer casks, the staves of which varied between lin, and ]jin. 
in thickness, The joint made by a circular saw had been proved to 
be absolutely tight, but some people had a prejudice in favour of 
planed joints. When jointed with a saw, the stave was held in a 
carriage sliding on a table bent to the required curve, and fed past 
the saw by hand, the carriage being canted to give the necessary 
bevel. The machine in most general use for producing planed 
joints was one in which the staves are placed one above the other 
on a sliding carriage. As the staves passed along, the cutters being 
shaped to the required bevel, made the staves narrower at the ends 


After being jointed, the staves had to be backed and hollowed, 
that was, the back of each must be planed convex, and dressed to 
a curve forming an arc of the outer periphery of the cask, the 


| inside at the same time being hollowed to allow of its being bent 


of the district may be congratulated on the near prospect of | 


obtaining that prime necessity of life, viz., a plentiful supply of 
pure water, 
x 








THE INSTITUTION OF CIVIL ENGINEERS. 
CASK-MAKING MACHINERY, 

At the cine aes on Tuesday, the 12th December, Sir 
Benjamin Baker, K.C.M.G., Vice-president, in the chair, a paper 
was read dealing with ‘‘Cask-making Machinery,” by Mr. Lewis 
H. Ransome, Assoc. M. Inst. C.E. The chief difficulties to be 
overcome in the application of machinery to the manufacture of 
barrels were stated to be—(1) the different sizes and varying 
shapes of barrels; (2) the diversity of the materials employed ; 
and (3) the difficulty of working wood by machinery without 
undue waste. Casks might be divided into three classes, viz., 
slack casks, used for holding flour and cement; semi-tight casks 
for gunpowder, butter, &c.; and tight casks for liquids. The 
paper was confined to one type of slack barrel, that used for 
cement, and one type of tight cask—that used for beer—and the 

rocesses described referred only to casks as made in the United 

<ingdom, the selection including those machines which gave the 
best practical results. The first operation in the manufacture of the 
cement barrel was to joint the edges of the staves. A rectangular 

| joint was sufficient for this style of cask. The machine for this 
urpose consisted of a bench carrying a revolving cutter block, 
aving a rising and falling motion imparted to it by a template 

| hollowed out to the curve to which the edges of the staves had 
| to be planed. Several staves had to be placed together 
| edgewise in a carriage travelling over the cutters, and thus 
the joints were planed to the required curve. The staves 
were next heated, by a hot plate, after which they were 
ready for trussing. The trussing machine consisted of a cast 
iron cone-shaped bell, the inside of which was turned to the 
shape of the outside of the barrel; two circular grooves cut in it 
received the iron truss —. The cask was forced into this bell 
by means of a table worked by hydraulic pressure, and, after being 
taken out with the hoops on, was turned end for end and the 
operation repeated. This gave it the required form. The cask 
was next taken to the chiming machine, where the ends of the 
staves were bevelled to allow of the insertion of the head. The 





| ends ready for the trussing machine. 
| of five dogs, with steel clips attached, having a rising and falling 
| motion, worked by a screw. 


readily. The backing and hollowing of such staves as were more 
or less crooked required a special machine. The stave was carried 
past the cutters by two parallel chains, united at intervals by dogs 
hinged to allow of their rising and falling. The cutter block to 
which the hollowing knives were fixed was placed immediately 
above that which planed the backs, and the table on either side of 
the cutter blocks was raised slightly for a length of about 6in. 
This left the stave operated on free to rock on the table, so that it 
adapted itself to the cutters as it passed along, and its original 
form was maintained. 

After the cask had been “raised,” it was placed in a steaming 
chamber until it was thoroughly soft and pliable. It was then 
taken to the windlassing machine, which gathered up the open 
This machine consisted 


The cask was placed on the floor in 
the centre of the machine with truss hoops on; the dogs closed 
against the sides of the cask, and descending drew down the truss 
hoop until the joints of the staves were close, after which they 
were caused to rise again, and the operation was repeated until all 
the hoops were in position. The next machine to which the cask 
was taken was most valuable in saving labour, as it performed the 
various operations of chiming, crozing, and howelling both ends of 
the cask simultaneously, besides trimming off the ends. The cask 
was clamped between two revolving chucks, and the cutter blocks 
being brought into action simultaneously completed the operation 
in a single revolution. The faces of the heads were planed, and 
the joints made with an ordinary hand-feed planing machine, and 
the dowel holes were bored by a small auger fitted into the end of 
the planing spindle. The head when finished must be slightly oval, 
as the external pressure brought to bear upon it was considerable, 
and the wood was more easily compressed and also had a greater 
tendency to shrink lengthwise than endwise of the grain. The 
ovalling and bevelling were effected in one operation, the head 
being cramped between two cast iron revolving plates. ‘T'wo 
cutter blocks were employed, each carrying knives which cut the 
top and bottom bevel and at the same time trimmed the édge of 
the head. The machine was so arranged that the cutters always 
worked with the grain of the wood, which insured a clean cut. 
The driving on of the permanent iron hoops was accomplished by 
hydraulic power. 

The chief obstacle to the introduction of cask-making machinery 
was the hostile attitude of the coopers; as many masters, while 
admitting its great value, hesitated to incur the inconvenience 
attending the strikes which generally followed its introduction into 
works. It had, however, been proved by practical results that 
casks could be turned out far more economically by machinery 
than by hand, and there was little doubt that before long hand- 
made casks would be things of the past, 
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COWPER-COLES’ GALVANISING PROCESS. 





THE ordinary method of galvanising, consisting as it does 
in the immersion of the articles to be coated in a bath of 
molten zinc, is a wasteful process. In the first place the 
large quantity of zinc, usually some 20 or 30 tons, which has 
constantly to be kept in a molten condition, entails a heavy 
expenditure in fuel. The strong tendency of iron and zinc 
to form an alloy leads to the rapid corrosion of the baths, 
which on an average require renewing every six months ; the 
zine-iron alloy which forms in the bath of zinc, amounting in 
some cases to 25 per cent. of the whole amount of zinc used, 
also causes considerable loss to the galvanisers. The hot 
process has the disadvantage of reducing the strength of 
irons, and of distorting and rendering brittle iron and steel of 
smail section; in many cases it being found necessary to 
re-hammer or bend the plates after galvanising, which treat- 
ment causes the zinc to flake off when the adhesion is poor. 

Attempts have been made at various times to substitute 
ordinary electro-zinc plating for galvanising, but the attempts 
have not been successful, as the process was found to be too 
slow and costly, and zinc coating thus obtained porous. It 
is claimed for Cowper-Coles’ process that the cost is consider- 
ably less than ordinary hot galvanising, the process being 
three times as quick as electro-zincing. 
articles coated by this method are not reduced in tensile 
strength, as is shown by the following figures :— 


Iron and steel , 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Electric canal boats.—The State of New York has made an 
appropriation for carrying out experiments in the propulsion of 
canal boats by electricity on the Erie Canal, so as to increase the 
carrying capacity of the canal. About a mile has now been 
equipped with the overhead wires; two wires being used, the 
second taking the return current. A steam canal boat, 98ft. long 
and drawing 6ft. of water when fully loaded, had the boiler and 
engine taken out, and was equipped with motors and two trolley 
poles, the poles being 12ft. long; and on November 18th the first 
run was made with entire success, the boat being able readily to 
haul six ordinary canal boats at a speed of four to seven miles per 
hour. The electrical equipment is furnished by the Westinghouse 
Company, and that company shares the expense of the experiment 
with the Niagara Falls Power Company and the State. The boat 
carried about 110 tons of freight. Electric traction will greatly 
reduce the cost of transportation below that of the present system 
of the use of mules and horses, with their drivers. Steam canal 
boats, towing several consorts, are used to some extent ; but elec- 
tricity will be more economical, by reason of its power being 
furnished from a central power station. The present plan is, if 
electricity is commercially adopted, to take power from the great 
water-power electric plant of the Niagara Falls. The present 


experiment will not exhaust the appropriation, and careful tests | 


will be made of the loads, speed, efficiency of apparatus, &c. Elec- 
tric traction will make the Erie Canal a more formidable rival than 
ever of the railroads in handling grain. 
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The measurements are taken over the coatings. Tests have 
also been made to determine the adhesion of the zinc plating 
as compared with hot galvanising, with the following results :— 
f Galvanising began to scale at 57,750 1b. per square 
inch; extension being 13°8 per cent. 
Galvanising began to scale at 58,250 Ib. per square 
inch ; extension being 10°0 per cent. 
Galvanising began to scale at 55,000 lb. per square 
inch; extension being 6°2 per cent. 
Galvanising began to scale at 63,130 1b. per square 
inch; extension being 17-0 per cent. 
¢ plating did not scale, t ut remained intact. 

This cold galvanising, or zinc plating, or flashing process, 
is being adopted by shipbuilders, as large plates can be coated 
very economically. Some of the torpedo boat destroyers 
recently built for the Admiralty have been coated with zinc 
by this process, which at a future date we propose to describe 
in detail. 
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IMPORTANT DISCOVERY 
CHESHIRE. 

At the ordinary monthly meeting of the Manchester Geological 
Society, held on Tuesday, December 12th, Mr. W. Saint, H.M. 
Inspector of Mines, the president, in the chair, an interesting com- 
munication was read by Mr. De Rance, of the Geological Survey, 
with respect to a recent important discovery of coal in Cheshire, 
in which he gave some details as to the results of the borings which 
for some time past have been carried on by the Manchester 
Freeholders’ Company near Hazel Grove Station on the 
London and North-Western Railway, on the boundary of their 
Bramhall Estate and that of Lord Newton, which had been 
undertaken to prove the possible presence of coal, under the two 
estates, at the joint expense of the two owners, who, he said, were 
to be congratulated on being the first to establish that the vertical 
displacement of the Red Rock Fault was not, as had been held, 
sufficient to throw the Cheshire coalfield to unworkable depths on 
the down-throw side. The site of the boring was the first of three 
alternative positions suggested by Mr. De Rance on the 6th Decem- 
ber, 1890, and on the 6th December this year—three years later— 
a 4ft. coal of good quality was penetrated. It had been anticipated 
that the Permians overlying the coal measures would be 850ft.; 
they had turned out to be 913ft., or 63ft. thicker than expected, 
consisting of two beds of sandstone resembling the Collyhurst 
sandstone of Manchester, separated by more than 100ft. of marls. 
The following was an abstract of the measures passed through :— 


OF COAL IN 


ft. in. 
Drift ee ae 80 60 
Pebble bed of the Bunter 30 0 
Permian sandstone and marl.. .. 913 «0 
Coal measures, red and variegated 471 7) 
ee eee 2 0 
Shales 5 
— = 11 3 * coat. 
Me 110 10 








The coals were believed to be higher in ‘‘ the middle coal 
measures ” than any previously known in Cheshire. The dip of the 
coal measures varied from 7ft. to 11ft. The boring had been carried 
out by Mr. Thom, Canal Works, Patricroft. The slack rope process 
bad been used in the red rocks, and the Diamond process in the 
productive coal measures, subsequently the boring was still in pro- 
gress. The depth at which the 4ft. seam has been proved is 1629ft. 
from the surface, and is stated to be a soft, bright coal, of good 
quality, suitable for house-fire purposes. It has not yet been 
possible to determine the exact position of this seam in the coal 
measures, but further boring operations are being carried on which 
it is hoped may establish this point. 








THE INstiTUTION or Civit_ ENGINEERS.—The second ordinary 
meeting of the session of the Newcastle-upon-Tyne Association of 
Students was held at the Durham College of Science on Wednes- 
day, the 13th inst., Mr. J. R. Fletcher, A.M. Inst. C.E., in the 
chair. A paper on ‘‘Some Forms of Locomotive Cranes” was 
read by Mr. P. M. Pritchard, Stud. Inst. C.E. The paper opened 
with a description of the ordinary type of built-up crane of 
wrought and cast iron, with jib revolving with boiler and gear 
about a central pillar, secured to four-wheeled trucks. Five 
examples of this class of crane were described in detail with the 
aid of lantern slides. The author drew attention to the difference 
in the designs, and to the material used in the construction of the 
cranes. The paper concluded with a detailed description of a 
crane locomotive built by Messrs. R. and W. Hawthorn, Leslie, 
and Co. The author advocated this class of crane both for lifting 
and shunting 


An irrigation project.—-A large irrigation project in Mexico is 
being organised by an American company, which has obtained 
valuable concessions from the Mexican Government. The pro- 
perty is situated on the Gulf of California, and comprises 550,000 
acres, of which about 400,000 acres will be irrigated from the main 
canal, work upon which will probably be commenced in December. 
The soil is a rich alluvial deposit, 65ft. to 70ft. deep, with water 
bearing gravel below. The slope is very even, about 3ft. to the 
mile. The main canal will have lateral branches every two or three 
miles following the roadways, and from these the sub-laterals, 
parallel with the main canal, will carry the water over the land, 
forming a network of distributing canals running parallel with the 
land lines. The climate is warm and dry, with sunshine for about 
300 days in the year, and the rainfall is light. Corn and vegetables 
may be grown, and two crops may be raised of many farm pro- 
ducts ; but protably the principal industry will be fruit cultivation, 
for which the climate, like that of California, is specially suited. 
The canal will be twenty-four miles long, 40ft. wide at the upper 
end, and narrowing towards the lowerend. The cuttings average 
6ft. in depth, and the material will be formed into embankments, 
being built up in layers 6in. thick. The excavation and embank- 
ment will be done by grading machines and scrapers, the teams 
hauling the machines travelling over the several layers of earth to 
compact and consolidate it. A portion of the line is covered with 
mesquite timber and a large portion with mesquite brush. 

New Pennsylvania Railroad locomotices.—Two new locomotives of 
special interest have been put in service by the Pennsylvania. 
Both are of the eight-wheel type—with four coupled driving- 
wheels and a four-wheel leading truck or bogie—and haul the 
heaviest and fastest express trains—sometimes with as many as 
twelve sleeping cars—between New York and Philadelphia. One 
is a two-cylinder compound, with piston valves in the cylinder 
saddle, and the other is a simple engine with slide valves above the 
cylinders in the usual way. The former has a six-wheel and the 
latter an eight-wheel tender. Both were built at the company’s 








works. 

Compound. Simple. 
Cylinders { — — \ 19in. by 24in. 
Driving-whecls o. sft. 6ft. 6in. 
Truck wheels.. .. Sit. Gin. 3ft. 
Driving-wheel base Sft. 7ft. 9in, 
Truck whecl base . .. .. .. -- 5ft Tin. 
Wheel base of engine and tender 48ft. lin. -- 
Boiler, diameter .. .. .. .. 5ft. din. 4ft. 9in. 
Fire-box, inside length ¢ft. oft. lijip. 
Fire-box, inside width 3ft. din. 3ft. 4in, 
Tubes, number : 289 258 

»» diameter ., liin. ljin. 

»  length.. lift. Y4in. lift 42in. 
Boiler pressure . 200 Ib. 175 1b. 
Weight on drivers 200 Th. 90,000 Ib. 
Weight on truck .. 10.300 Ib, 45,000 Ib. 
Weight of engine... .. .. 145,500 Ib 135.000 Ib. 
Weight of tender empty — 23,800 Ib. 
Weight of tender loaded 77,000 Ih. 63,800 Ib. 
Coal o5 a a ae 15.000 Ib. 15,000 Ib 


Water. 3000 galiors 3000 gallons 
The Webb three-cylinder engine now running on the Pennsyl- 
vania Railroad has been fitted with a pilot or ‘* cow-catcher,” and 
the cab has been fitted with a seat, and had the roof made larger. 
A bell and head light is also titted. 








INSTITUTE OF MARINE EnGINEERS.—The fifth annual conver- 
sazione of the Institute of Marine Engineers was held at the Town 
Hall, Stratford, on the 8th inst. There was a large gathering of 
members and friends, numbering over 500, among whom was in- 
cluded the president, Mr. W. H. White ; past-presidents Messrs. 
Beldam and Manuel, several vice-presidents and members of the 
council. The hall was tastefully decorated with flags, plants, and 
other devices befitting the occasion. The programme, in addition 
to vocal and instrumental music, comprised a series of experiments 
by Mr. J. M. Gray, on Anderton's new stereoscopic lantern, and 
by Dr. Hermann Hofferh, of the Royal College of Science, South 
Kensington, an interesting exhibit of Professor Boys’ experiments 
on surface tension and bubbles. Around the room were arranged 
objects of = interest, such as models of McGlasson’s reversible 
propeller, Joy’s valve gear, Murdoch’s locomotive (1781-4), the 
handsome prototype of the s.s. London Belle, and a very ex- 
quisitively finished model of an engine and boiler, the work of an 
engineer epee. Mr. C. R. Wymer. The United Asbestos 
Company exhibited specimens of crude and manufactured asbestos. 
Messrs, 

water 


Mr. Ruthven had on view his balance steering gear. 
Dewrance showed their patent renewable 
gauges, Kc., 


stop valve, 


THE IRON, COAL, AND GENERAL 
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OF BIRMINGHAM, WOLVERHAMPTON pee 
OTHER DISTRICTS. 


(From our own Correspondent. 


THE close of the year finds the manufactured ironworks here ver 


quietly off for orders, and prices are easier, Sheets, singles, for 
galvanising, are this week quoted £6 15s, and £6 17s. 6d.; doubles 
£7 7s. 6d.; and lattens, £7 15s, Galvanised corrugated sheets are 
proportionately low. The late minimum of £11 for 24 w.g., f.0,b 
Liverpool, or equal, has now fallen to £10 10s., and London prices 
for sheets in skeleton and felt cases sympathise. Bars continue at 
£7 10s. to £8 2s, 6d. nominal for marked sorts, £6 5s, to £6 10s 
for merchant qualities, and £5 10s. to £5 15s. for common. The 
£6 10s. quotation is chiefly for South Wales common bars delivered 
here, rather than for native makes. Puddled bars are £4 2s, 64 
to £4 ds. ; 

It is satisfactory to be still able to report buoyancy in the pig 
market, and prices are upheld. Derbyshire pigs are re-quoted at 
45s. to 46s., at stations here, for forge sorts, whilst good foundry 
qualities are 47s. for No. 3, 50s. for No. 2, and 52s. 6d. for No, 1 
Northampton pigs are 44s. 6d. to 45s. for forge sorts. Common 
| Staffordshire pigs are «quoted 38s, 6d. to 40s. by the large makers 
| but consumers state that they are generally buying for rather less, 
Part mines vary from 45s, to 47s., and all mine pigs are officially 

quoted by best Shropshire makers at 57s. for hot air sorts and £5 
| for cold air. 
Engineers and machinists are well engaged. A class of machi. 
| nery which isin demand at the present time is that for gas and 
| steam tube manufacture. Mr. Samuel Platt, King’s Hill Foundry 

Wednesbury, has recently brought out a machine which has 
| already met with much approval among those gas tube makers who 
have used it. It is designed to face the ends of the various kinds 
of fittings used for gas, steam, and hydraulic tubes. Mr. Platt 
makes these machines with either a round ora square slide, They 
are very strongly constructed. The bearings are of gun-metal and 
the cone pulley is of more than usual width. In action, the back 
grip for fittings is set in the proper position for the fittings to be 
faced by the small hand wheel at the back of the machine, and 
which is not again moved until a different size of fittings is required 
to be faced. The fitting is then put into the back grip and the 
front grip is moved up to it by the hand wheel on the front of the 
| machine. Thus the fitting is fixed firmly in position. At the 
same time, the saddle is brought up by the hand wheel at the back 

end of the machine. In this way the fitting is brought up to the 
cutter, which is held in the end of the spindle, and by a few turns 
the work is rapidly faced. Of the two mentioned, the square slide 
machine is perhaps the best, since this plan entirely prevents the 
shaking which is sometimes noticeable in those built on the round 
sliding barrel principle, when they have been long in use. 

The firm of Messrs. H. and T. Danks, of the Crown Boilerworks, 
Netherton, Dudley, has been converted into a private limited 
liability company, with a capital of £10,000 in £10 shares. The 
tirm manufacture steel and iron boilers, boats, bridges, rooting, 
blast furnaces, casings, tubings, tanks, and all descriptions of 
welded and riveted iron and steel work. 

Messrs. James Russell and Sons have purchased the patent of 
the late Mr. Jos, Oppenheimer, of Brown-street, Manchester, for 
the manufacture of his special telegraph poles as used in the 
Australian Colonies, &c, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Widely divergent opinions continue to prevail as to 
the outlook for the future. In some quarters more or less hopeful 
anticipations are entertained that there is to be a revival of activity 
with the ensuing spring, and that the present hardening tendency 
in prices is to be the prelude to astill further upward movement. 
In other quarters the recent stiffening in prices is regarded as due 
rather to the present artificial scarcity of — than to any 
pressure of increasing actual requirements, and that as pig iron 
makers and manufacturers gradually get into a better position as 
regards production, the probabilities are that prices will rather 
tend downwards than upwards. As I previously pointed out, there 
is every prees that for the next two or three months the 
price of fuel will be maintained sufficiently high that the mere 
cost of production from this cause alone will greatly operate 
against any material coming down, either in pig or finished iron, 
whilst the continued short supplies, both in raw and manufactured 
material, will have a further hardening effect, but beyond the 
above period it would seem to be pure speculation as to what the 
course of events may possibly be. The fact that there are sellers 
who are prepared to enter into forward contracts at under current 
present rates may be taken as indicating that in some quarters 
any material improvement is regarded as more than doubtful, but 
even any moderately increased activity in the large iron-using 
industries would, following upon the recent large restrictivn of 
production and the present exceptional lowness of stocks, make 
itself more than ordinarily felt, and consequently there is gener- 
ally extreme caution with regard to entering into long forward 
engagements of any weight. 

There was scarcely an average attendance on the Manchester 
Iron Exchange on Tuesday, and no inquiries of any great weight 
stirring, business, if anything, tapering off, as usual, with the close 
of the year. A very firm tone, however, prevails all through the 
market, and in pig iron there was generally a further hardening in 
prices upon the quotations of last week. With the scarcity of dis- 
trict brands extra orders have been coming into the hands of local 
makers, and as they have been able to sell readily at about 4os. 
for forge to 45s. 6d. for foundry, less 24, delivered Manchester, 
they are now quoting slight advances upon these figures. Lincoln- 
shire forge iron is practically out of the market, makers being mostly 
so oversold that they have nothing at all just now to offer, whilst in 
foundry qualities they have considerably stiffened up in their prices, 
44s, 4d. net cash, delivered Manchester, being nowabout theminimum 
figure they are quoting, whilst for Derbyshire foundry makers are 
asking 51s. to 52s. net cash, delivered here. With regard to out- 
side brands, Middlesbrough bas also decidedly hardened, makers 
quoting advances of 6d. upon recent rates, good foundry qualities 
now averaging quite 44s. 10d., net cash, delivered Manchester. In 
Scotch iron the only brand really offering in this market is 
Eglinton, and for this 47s. 6d. net prompt cash at the Lancashire 
ports is the general figure, with only very small quantities obtain- 
able. 

Manufactured iron makers are for the most part fully suld over 
the next few weeks, and it is difficult to place orders for anything 
like prompt specifications. For present delivery, Lancashire bars 
are very firm at £5 15s., with North Staffordshire still quoted at 
£5 17s, 6d., but some of the local makers would sell forward at 
£5 12s. 6d., sheets remain at £7 7s. 6d. to £7 10s. for Staffordshire, 
and £7 5s. to £7 7s. 6d. for Lancashire, with Lancashire hoops 
still quoted at £5 17s. 6d. for random, to £6 2s. 6d. for special cut 
lengths, delivered here. 

In the steel trade hematites are firm at an advance of ls. per 
ton upon recent quotations, 54s. to 54s, fid., less 24, being about 
the average figures quoted for good foundry qualities delivered in 
the Manchester district. For steel boiler plates, however, prices 
are little more than nominal, as there are scarcely any makers 
offering in the market, but £6 10s. may be said to remain about 
the average figure for ordinary good qualities delivered to con- 
sumers in this district. 

In the metal market the recent hardening in prices has tended 
to bring forward rather more business, and for delivery in the 
Manchester district list rates are firm as under :—Solid drawn brass 
boiler tubes, 5jd.; solid drawn brass surface condenser tubes, 





63d.; solid drawn copper tubes, 7}d.; brazed copper gas and steam 
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‘d.; brazed brass gas tubes, 6}d.; brass wire, 5}d.; copper 
~~ H. C. copper wire, 7d.; rolled brass, 5}d. per lb, 

Except rather a more hopeful feeling in many quarters with 
regard to the future, the condition of the engineering trades 
remains without any really appreciable rer works for the most 
art being still but moderately supplied with orders, There are, 

owever, reports that a fair amount of new work is in prospect, 
and the fact that the local engineering trades union organisations 
report more inquiry recently after patternmakers would seem to 
indicate that an increased weight of work is in preparation, but 
whether it is of sufficiont weight to bring about any really material 
improvement remains to be seen. : 

The other day I received a request to inspect, at the works of 
Messrs. Follows and Bate, engineers, of Gorton, near Manchester, 
who for some time past have given specia! attention to improve- 
ments in plant for paint mills, a couple of exceptionally large 
granite edge runner mills, which they had just constructed from 
special designs fora firm in Russia who have recently erected in 
that country an extensive paint grinding, lead, and colour works. 
One of these mills is fitted with a granite bed 10ft. diameter and 
J6in. thick, and is fitted and surrounded with a cast iron ring in 
four segments, forming the pan. The bedstone for this mill, 
which weighs about eight tons—considerable ditficulty being 
experienced in obtaining a stone of such dimensions from the 
quarries—is fitted with a - granite runner, 6ft. diameter 
and 24in, on the face, which weighs six tons. The gearing 
is carried in massive cast iron A brackets and H beams, and is of 
exceptional strength. The bevel or crown wheel on the top of the 
vertical driving shaft is 9ft. diameter, and driven from a horizontal 
shaft, which is carried on A brackets. Particular attention has 
been given to the te nee of scrapers in this mill, the material 
during the operation of grinding being gathered together at each 
revolution and left in line with great precision, directly in front of 
the revolving stone; after being sufficiently ground, the outlet 
door is opened, and an ingenious discharge scraper is lowered 
without stopping the mill, and the pan is emptied automatically. 
The second mill is similar in all respects to the one above de- 
scribed, with the exception that the bed is fitted with two runners 
instead of one. Both mills are self-contained, and are driven 
by fast and loose pulleys, and weigh together upwards of thirty 
tons. I was also shown a specially designed iron runner mill, fitted 
with hand-power, and specially designed for up-country work, 
where steam power is not available, This mill, which has two 
runners, each weighing 13 cwt., and a pan of 4ft. 6in. diameter, 
weighs altogether about three tons, the pan being made with a flat 
bottom throughout, so that it can be put upon rollers, and moved 
from one place to another without any necessity for taking it to 
pieces. The gearing is of sufficient power to enable two men to 
work the mill with meena ease, and it is very adaptable for grind- 
ing up cement, for building purposes, or other rough material. 

For all descriptions of round coal there is again a pressure of 
demand, with a scarcity of supplies, and most collieries so much in 
arrears with their orders that it is exceptional where they are ina 
position to entertain further business, except for delivery next 
year. The chief pressure is for the better qualities suitable for 
house fire purposes, and although general list rates are without 
quotable change, there is a hardening tendency, representatives of 
collieries having no difficulty in getting advances of 6d. per ton 
for immediate delivery. At the pit mouth best Wigan Arley coals 
are firm at 14s. to 15s.; seconds, Arley, and Pemberton 4ft., 13s. 
to 13s. 6d. ; and common house coals, 11s. 6d. to 12s. 6d. The pressure 
for house fire consumption necessarily tends to diminish the supplies 
of the lower qualities of round coal, which usually come upon the 
market for steam and general manufacturing purposes; and 
although the demand for these is not more than moderate, there is 
rather a scarcity to meet requirements of consumers, with the 
result that prices are very firm at perhaps slightly over the list 
rates—10s. 6d. to 11s. being the minimum quotations for ordinary 
steam coals at the pit mouth. There are perhaps rather more 
plentiful supplies of engine fuel, but in some of the inferior 
qualities prices are fully maintained, bu being firm at 8s. to 
8s, 6d., the better qualities of slack at 6s. 6d. to 7s., with inferior 
sorts obtainable at about 5s. to 5s. 6d. per ton, at the pit mouth. 

An active demand is also reported in the shipping trade, and 
with very short supplies offering at the ports, 12s, 6d. to 13s. are 
the minimum for steam coal, delivered at the Garston Docks or the 
High Level, Liverpool, and for special deliveries 6d. above these 
figures is being got in some cases. 

As I intimated last week, an altogether unwarranted grievance 
is ype | being made by the Miners’ Federation with regard to 
coal going down into stock at some of the local collieries, and the 
matter is to be considered at the Annual Conference of the 
Federation next month. It would certainly appear to require very 
little reflection to know that in the present state of the market 
stocks have been put down only under exceptional conditions, 
which, it may be added, have in the majority of cases arisen 
through the scarcity cf wagors. It will thus be seen that if this 
protest which is being put forward by the Miners’ Federation 
amounts to anything, it wou'd mean that where collieries have not 
wagons at hand into which the coal raised can at once be tipped, 
they must cease running rather than that anything should be put 
down into stock. 

_ Barrow,—There is a — nal improvement to note in the hema- 
tite pig iron trade, and the business doing shows an increase of 
orders for forward delivery, and a general improvement on prompt 
delivery account. There is as well a new speculative element in 
trade, and as a consequence, although prices have been advancing, 
stocks have also been increasing, and now represent little short of 
100,000 tons in warrant stores, in addition to the metal which has 
accumulated in makers’ yards, Bessemer numbers of pig iron are 
quoted at 46s. to 46s. 6d. per ton net, f.o.b., and warrant iron is 
offered by sellers at 46s. 4d., while buyers are offering at 46s. 4d. 
net cash, Only thirty-four furnaces are in blast, but in January 
additional furnaces will be lighted, 

Iron ore is in quiet request, and the rate of consumption has not 
lately increased. Ordinary qualities are quoted at 9s. per ton net 
at mines, and better sorts at 11s. 6d. 

Steel makers have kept their mills going for three weeks in the 
Bessemer department since the settlement of the coal strike, but 
nothing is doing in Siemen-Martin’s qualities of metal, and the 
works are expected to stop this week end for three weeks. Orders 
for rails are not likely to increase till the new year, and there is 
every reason to believe that there will be considerable trade in 
plates, angles, channels and other sections of shipbuilding material. 

Shipbuilders are busier on receipt of the new orders recently 
booked, and there is every prospect of still further orders in the 
near future. It is expected in the beginning of January that all 
the departments of the shipbuilding and engineering trades will be 
put in full work, and that a busy year will be the result. 

The coal and coke trades are fairly employed ; but although the 
deliveries are very full prices are comparatively high, and are not 
likely to be reduced under present conditions. 

Shipping is very quiet, and the trade in metal exports is any- 
thing but satisfactory. Freights are very low. 

The steel barrel trade at Barrow is likely to be developed on a 
large scale, pat for which purpose has been put down at the 
Graving Dock Shipyard. 

The Tubular Frame Wagon Company at Barrow is likely to be 
busy in the construction of this class of wagon, orders for which 
have been received from various sources, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Business for the year will pate close at mid-day on Satur- 
day. In one or two works, where overtime has been the rule since 
the close of the coal strike to overtake arrears of orders, there will 
be only two days’ holiday—Monday and Tuesday—next week, 


But generally, nothing more will be done after Saturday until the 
new year, and the outiook for 1894 is by no means promising. 

The twelve months now closed will be remembered as the year of 
the Great Coal War which lasted sixteen weeks, and inflicted 
incalculable damage on the whole country. At the time of writing, 
the Board of Coxciliation awaits a chairman. The parties having 
failed to come to an agreement, the Speaker of the House of 
Commons has now to make the appointment. The condition of the 
coal trade at the close of the year indicates that, once the pits get 
fully to work in 1894, there will be more coal than customers. 
Prices—which are daily changing—are certain to fall in the open- 
ing months of the year, Quotations for house coal are now about 
2s. 6d. to 3s, 6d. per ton higher than those which prevailed last 
winter. Steam coal for locomotive purposes, with gas coal, is 
mainly contracted for at the low prices of last summer, Where it 
is bought in the open market a good deal more has to be paid, and 
quotations vary over much to be depended upon. Manufacturing 
fuel is too dear for profitable business ; but the price is coming 
down every week, 

At the ginning of the year hematite pig iron—West Coast 
brand—was 55s. a ton, falling to 52s, 6d. in April. No change 
occurred uatil the end of the coal strike, when the price rose 
slowly to 53s. North-East Cogst brands are 2s. per ton lower. 
Buyers regard the present firmer tone as being one in sympathy 
with Scotch iron, which advanced owing to the small stocks and 
the colliers’ strike in the North. Common forge iron fetched last 
January 39s, 6d. per ton. Values weakened all through the 
summer, In July the quotation was 38s. per ton. The colliers’ 
strike commencing in August made the market firmer. On 
October Ist 40s. per ton was obtained; it is now 41s., due to the 
scarcity of fuel and low stocks of iron, so many furnaces having 
been damped down during the past three or four months, 

Very few orders for armour have been placed this year. The 
Admiralty programme of the late Government was practically 
completed at the end of 1892, The rolling mills nat finishing 
machines of the three large firms in Sheffield engaged in the manu- 
facture of armour have not been so little employed for a long 

veriod, The relatively small amount of work in hand for Russia, 
Sweden, Holland and the two Argentine vessels, built at Messrs, 
Laird’s yard, were finished in the earlier part of the year. After 
that came a long lull. Quite recently the first order given out by 
the present Government for the armour of the new Renown has 
been divided betweon the Atlas, Cyclops and River Don Works. 
Except from Russia no foreign armour orders have reached this 
country. There has been a general slackness of demand abroad, 
Holland excepted. There an order has been placed in France, 
Sheffield got the previous one. 

During the year experiments were made by the Sheffield works 
and by the Admiralty with hardened compound iron and steel 
wee all-steel plates, with and without nickel, hardened and un- 

ardened, with the result that although the older armour did very 
well, the Harveyised armour is gradually growing in favour on 
account of its maximum endurance being somewhat higher. All 
the three works have laid themselves out for the manufacture of 
this class of armour. One effect is that the thickness of armour is 
once more reduced, owing to its increased resisting qualities. For 
the present, therefore, in the battle between plate and projectile 
the advantage is with the plate. 

Gun work and marine shafting have been in a languid request 
all the year, shipbuilding baving been slack owing to the lowness 
of freight. The number of new important ships in the merchant 
service has consequently been very limited. Abroad the situation 
has been still worse. ere has thus been little employment for 
the forge presses and finishing machines. Those works which also 
are engaged in armour now find employment for their forging 
presses in the new class of steel armour. The two vessels—Cam- 
pania and Lucania—for the Cunard Line distinguished the year in 
this respect on account of the extraordinary power of these ships 
~"30,000 indicated horse-power—but they are the only two very 
large vessels which have been built. 

In consequence of the unprofitable prices accepted }y the plate 
makers of Scotland and the East Coast, on account of the slackness 
of trade, nothing has been done in boiler plates worth mentioning. 
The sixteen weeks colliers’ strike made the situation worse. The 
“Purves” patent flues held their own during the year, but the 
quantity has naturally been smaller than in previous years, owing to 
the general slackness of trade. The demand for the “Serve” tube, 
on the other hand, has continued to increase, and a large shop 
——— devoted to its manufacture is nearly. finished at the Atlas 

orks. During 1893 these works have brought out one further 
marine speciality, known as the ‘‘Eilis and Eaves” patent draught, 
being a combination of ‘‘ suction” draught—as distinguished from 
bored “‘ pressure” draught—air heated by the waste gases, Serve 
tubes, and retarders, This enables the marine boilers todo very much 
more work than with natural draught, and without the troubles 
which have arisen with the forced pressure draught hitherto used, 
while at the same time there is considerable economy in obtaining 
this extra work. Experience with this draught, extending over 
several years at the Atlas Works, has proved that expectations 
were realised, and two large vessels for the American Line, 
generally known as the Inman Line, as well as two others for 
Australian voyages, have been fitted with this system during the 
year. Three of these have recently commenced running, answer- 
ing meanwhile all expectations, so that next year is looked forward 
‘o for a considerable extension of this arrangement, of which the 
Serve tube forms so important a part. 

Railway material has been in rather better demand, and gave 
romise cf being brisk, when the coal strike clouded everything. 

he demand from Australia and South America is lower than it 
has been for years, and, in fact, it is only India which is contri- 
buting to the railway work now being done in this district. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and steel trades continue to show better features, and 
the year is closing with a more satisfactory tone of business than 
has been noticeable for a long time, though in the pig iron market 
legitimate business has this week been checked by the rapid 
fluctuations that have been reported in the prices of warrants, 
caused entirely by the operations of speculators, Some of those 
who have been buying warrants heavily as prices have been goin, 
up, thought it best, when a substantial advance had been reached, 
to sell out and make sure of a certain profit. This action caused a 
sharp fall from Monday’s prices, which were the vat rates attained 
since the recent improvement set in, and on Tuesday there was a 
drop in Scotch of 54d., in Cumberland hematite of 8d., in Middles- 
brough hematite of 84d., and in Cleveland of 84d. But the pressure to 
sell warrants ceased when the price fell so much, the speculators who 
had been wanting to realise having ye cleared out, and 
the prices have moved upwards again. The fluctuations have had 
but little influence on the prices of makers, as they were so 

Ipably due to speculative operations. Such fluctuations as have 

mn noted this week in warrants must be looked for when trade 
improves, because speculators who buy when prices are advancing 
realise from time to time in order to take their profits, and this 
selling generally weakens prices for a time. The improvement, 
yom though it is, in the finished trades is a satisfactory feature ; 
it has long been desired, and is an earnest of better things to come ; 
in fact, it helps to spread the sanguine opinion now generally enter- 
tained that 1894 will be a year of greater briskness than 1893 
has been. 

The shipbuilding industry is neeening more satisfactory, and if 
the Premier could have seen his way on ‘Tuesday to have announced 
that there would be a large expenditure on the Navy, there could 
have been no doubt that trade generally would have received con- 
siderable impetus—it would have stiffened the prices of ship- 





builders, and this would have brought in the shipowners, who are 





halting about giving out their orders, Certainly orders for vessels 
are more plentiful than they were half a year ago, and the benefit 
of this is seen already in the plate trade, and also in the engineer- 
ing industry. Some of the steel plate manufacturers have orders 
booked enough to keep them going fully over the next two mon’ 
and their price for ship-plates is not now below £5 2s, 6d., less 2: 
per cent, f.o.t, 

For prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron 
makers have not reduccd their price below 35s, 9d., because they 
regarded the fall in warrants as temporary, and the upward move- 
ment which has again set in confirms their view. They can afford 
to be firmer in their quotations, because they have recently sold 
very heavily, and thus are not badly off for orders. But mer- 
chants have been accepting 35s. 74d., and even 35s. 6d. for No. 3, 
though now that warrants are advancing again they are reverting 
to the rates that ruled before the drop. Cleveland warrants fell to 
35s. 7d. cash on Tuesday from 36s. 4d. on Monday, but on Wednes- 
day they recovered 2d. of the fall. The stock of Cleveland pig 
iron in Connal’s public warrant stores on Wednesday evening was 
97,568 tons, or 5504 tons increase this month, an increase which is 
very moderate for December, when deliveries over sea are so small, 
Prices of the commoner qualities of Cleveland pig iron have not 
fallen, as they are relatively cheaper than No. 3, and are not much 
influenced by the fluctuations. The quotation for No. 4 foundry 

igs is 34s. 9d.; grey forge, 34s, 3d.; mottled, 33s. 9d.; and white, 
Bs. 6d. per ton, all prompt f.o.b. delivery. Next week most of 
the forges and foundries in the North of England will be laid idle 
for the Christmas holidays, and that will allow the stock of forge 
pig iron to be increased ; at present it is unprecedentedly small. 

In connection with the Christmas holidays the blast furnace pro- 
prietors in the North of England have decided, in order to get the 
men to work regularly, that all furnace-men working shift work— 
not half-work, except by arrangement—shall have aChristmas-box of 
2s, 6d. if they donot neglect their work between six p.m. on December 
24th and six a.m. on January 2nd. Some firms, however, may find it 
necessary to take the blast off the furnaces for a portion of 
Christmas Day, owing to lack of material, as Christmas Da 
immediately follows Sunday. It is left to such firms ¢o deal wit 
their men in accordance with the time they stand. Several firms 
are likely to be standing for want of material. It is difficult to 
keep them supplied even when there is no such interruption, owing 
to the great scarcity of wagons on the North-Eastern Railway. 
Almost every coal and ironmaster is calling out about the 
inconvenience to which he is put by the shortcomirgs of 
the railway company in this respect. The railway directors 
who a few weeks ago ordered 1000 wagons have given instructions 
for the construction of another 1000, and also 100 locomotives, but 
these should have been ordered months ago, and should have been 
available for traffic long before this. The wagons are needed at 
once, and it would be well if the North-Eastern could torrow 
wagons from some of the other companies or from private traders, 
who are said to have plenty. If there issuch a lack of accommoda- 
tion when there are so many furnaces blown out in this district and in 
Cumberland, the difficulties would be much greater if trade had 
been as good as it was two or three years ago. 

East Coast hematite pig iron is quoted 43s, 6d. per ton for 
M. Nos., and has thus not been affected by the warrant market 
fluctuations. A better trade is being done on account -of the 
— activity at the local steel works and also at Sheffield. 
Rubio ore is kept at about 12s. per ton, as freights are easy; Bilbao, 
Middlesbrough, being 5s. 3d., prompt 5s. 84d. next month; Bilbao, 
Stockton, 5s, 6d.; Bilbao, Tyne, 5s. 44d.; Huelva, Tyne, 63. Pi 
iron exports from the Tees this month to Wednesday night reach 
43,376 tons, against 40,891 in November, and 39,397 in December 
1892, to 20th. 

The furnaces at Sir B. Samuelson and Co’s, Newport Ironworks, 
Middlesbrough, constructed in accordance with the designs of 
Messrs. Howson and Hawdon—who have adopted lines for the 
internal structure altogether different from those generally adopted 
—are giving excellent results. The furnace producing Cleveland 
pig iron is marking 700 tons weekly, with a consumption of not 
more than 20 cwt. of coke, the average production of the Cleveland 
furnaces being about 550 tons weekly, with a consumption of some- 
thing like 224 or 23 cwt. of coke. The furnaces on Messrs. 
Howson and Hawdou’s principle producing hematite pig iron only 
consume 17} ewt. to 1 ton of pig iron made. The qualities turned 
out are Nos. 1 and 3. 

The estimated production of pig iron in the North of England for 
1893, as compared with the actual figures for 1891 and 1892, may 
be put as follows:— 





1893. 1892. 1891. 
Tons Tons. Tons. 
Cleveland pig 1,380,000 .. 957,047 1,493,146 
Hematite, &c 1,335,000 .. 980,422 1,129,586 
2,715,C00 .. 1,987,469 .. 2,622,782 


The stock of Cleveland pig iron at the end of the year will 
eee be 165,000 tons, or 50,000 tons more than at the close of 
892. The bighest price quoted for No. 3 during the year was 
36s. 9d., in January, and the lowest 333, 104d., in Ma , the 
—- being 34s. 10d. Grey forge pigs were at 35s. in January 
and 32s. 3d. in May. Local hematite yi varied between 44s. and 
42s, 6d., in June. Into the Tees 1,275,000 tons of foreign iron ore 
has been imported, against 870,000 tons in 1892, and 778,234 tons 
in 1891. e output of Cleveland ironstone will not exceed 
5,000,000 tons, as compared with 3,500,000 tons in 1892, and 
5,128,303 tons in 1891. The average net realised price for Cleve- 
land pig iron was 37s. 7‘15d. for the last quarter cf 1892, 35s. 2-34d. 
for the first quarter of 1893, 34s, 2°57d. for the second quarter, 
and 34s, 3 38d. for the third quarter—a decrease of 3s. 4d. for the 
year. Wages of blast furnacemen have been reduced 6 per cent. 
during the year, and of ironstone miners 5 per cent. 

Prices of finished iron and steel are stiffer, and platemakers are 
more fully occupied. Railmakers, however, complain of the dearth 
of inquiry, as also do producers of sieepers and chairs, and works, 
especially those making the latter, are very badly employed. 
Heavy steel rails can now be got at £3 12s, 6d. net per ton, steel 
sleepers at £4 12s, 6d., and cast iron railway chairs at £2 15s., all 
at works. The outlook in the rail trade for the early part of next 
year is not encouraging. 

Shipbuilders are closing the year with better prospects, but have 
had a very bad year on the whole, turning out a smaller tonnage 
than in any year since 1888. In the North of England the launches 
this year have amounted to :— 








Tons. 
MEE tan ea Ske jet te en @e ae we ee 147,249 
I aa os SS ae CON en da ade ad ee ee ee 2,226 
| Re ee oa ee ee ae 122 335 
Hartlepools .. 66,641 
. ee 93,915 
Whitby .. ° 2,7 
435,150 


This is about one-half of the tonnage launched in the United King- 
dom. The Tees launches compare with 99,279 tons in 1892, and 
121,082 tons in 1891. The Syae launches were about half 
of what were reported in 1889, and the decrease as compared 
with last year was 59,000 tons. On the Wear the decrease was 
68,000 tons. The decrease for the whole country may be put 
at 310,000 tons, or 25 per cent. Messrs, Westgarth, English, 
and Co., of Middlesbrough, have constricted engines for eleven 
steamers, the total indicated horse-power bein They have 
also fitted five large steamers with complete oil-pumping installa- 
tions. During the year the Central Marine Engine Works at 
West Hartlepool have supplied engines to twenty-two new vessels, 
the total horse-power being 34,050, besides which they have con- 
verted the engines of three old ships with a total horse-power of 
2050, the total of new and old ships being 36,550-horse power. 
They have built twelve large boilers of the ordinary marine type 
for a sugar refinery in China. Messrs, Thomas Richardson and 
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Sons, marine engineers, West Hartlepool, have secured orders 
which will keep them employed for some months. 

It is repo that the new Durham Coast Railway pro by 

rivate promoters, to run from Hartlepool to Seaham Harbour, 
= been abandoned owing to the apathy of the local authorities, 
but the North-Eastern Railway Company intend to proceed 
their scheme. 

In view of the increasing traffic above the high-level bridge at 
Newcastle, the river Tyne Commissioners have resolved to reduce 
the dues on vessels from January Ist by 25 per cent. Last month 
over 28,000 tons of coals were loaded at the New Dunston staiths. 

Mr. J. F. Walliker, who for = _ twelve = 7 been eed 
engineer to Lloyd's Registry of Shipping in the Newcastle-on- 
Tyne district, has been appointed auiae engineer to the Registry 
for the Cardiff district. 

The Consultative Committee appointed by the shareholders of 
Palmer's Shipbuilding and Iron “one, at their last meeting, 
have in their final report recommended the appointment of the 


with 


to 8s. 9d. No. 2 Rhondda is quoted at 13s. 3d. to 13s. 6d.; 
Mynyddyslwn, one of the best of house coals, is being put into 
owners’ trucks at 15s., Liancaiach district. This, which includes 
‘*Penalita” and other workings associated with the Beddoe family, 
is one of the districts which the projectors of the new Barry line 
have in view. In face of the Rhymney line and the branch con- 
nection with the Taff at Aberdare Junction, this Bill will certainly 
be fought severely. 

I hear that in view of its possibly being successful, a good deal 
of coal prospecting is going on about Pengaur and up in the 
direction of Bedlino. From the fact that one of the Barry 
directors is also connected with the Cambrian Railway, it is 
inferred that a bold scheme might be attempted of merging the 
Cambrian Railway with the Brecon, and thus having direct con- 
nection between Manchester and Cardiff by means of the short 
line connecting the Manchester Railway with the Cambrian at 
Ellesmere. This is only a new idea as far as Barry is concerned. 
I noticed the El) e tion last year in this column as 
ing cut a connection between the North of England and 








following four gentlemen as directors:—Mr. William Gil 1, 
London; Mr. C. P. Markham, Chesterfield; Mr. Jno. D. Milburn, 
Newcastle; and Mr. John Rogerson, Croxdale Hall, Durham. 
Suggestions are made as to valuation of the concern and reduction 
of the capital if necessary. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

‘THERE has been considerable excitement in the Glasgow pig iron 
market this week in consequence of some operators, who have 
hitherto been supporting the advance in price, having dis of 
large quantities of warrants. The result was, that after the price 
of Scotch warrants had risen to 44s. 1d. cash, it was forced back to 
43s. 7}d. At this point the market received considerable support, 
large purchases having been made, which steadied prices. The 
course of the market has since been uncertain. There has, how- 
ever, been a large amount of business. Cleveland and hematite 
warrants have followed the course of Scotch, the prices becoming 
easier and unsteady. 

The shipments of pig iron from Scottish ports in the past week 
embraced 5616 tons, against 5144 in the corresponding week of last 
year. There was dispatched to Italy, 350 tons ; India, 217; United 
States, 50; Australia, 75; France, 60; Germany, 20; Holland 
and Belgium, 70 ; Spain, 40; China, 15; other countries, 50; the 
coastwise shipments being 4599, against 3097 tons. 

The market prices of makers’ pig iron are as follows :—G.M.B. 
f.o.b. at Glasgow, No. 1, 44s. 6d. per ton; No. 3, 43s. 6d.; Monk 
land, No. 3, 44s. 6d.; Carnbroe, No. 1, 45s. 6d.; No. 3, 44s. 6d.; 
Clyde, No. 1, 49s. 6d.; Gartsherrie, No. 1, 52s. 6d.; Summerlee, 
No. 1, 52s. 6d.; No. 3, 48s.; Langloan, No. 1, 56s. 6d.; No. 3, 
48s.; Coltness, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Calder, No. 1, 
52s. 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 51s. ; 
No. 3, 47s. 6d.; Dalmellington, No. 1, 47s. 6d.; No. 3, 45s. 6d.; 
Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, at Leith, No. 1, 54s. 6d.; 
No. 3, 50s. 6d.; Carron, at Grangemouth, No. 1, 54s. 6d.; No. 3, 


The number of furnaces in blast is nominally 15, compared with 
76 at this time last year. In reality, however, a considerable 
number of additional furnaces are in course of being started at 
Gartsherrie, Summerlee, and elsewhere, and will soon be in full 
operation. No doubt the Christmas holidays will interfere with the 
output, and it was believed a few weeks ago, when so many furnaces 
were put out, that they would not be lighted up again until the 
beginning of the year. A number of brands were, however, getting 
practically out of the market, and the ironmasters, being anxious 
to retain their trade decided to start as soon as the 
strike was over, more especially as the furnaces being once alto- 
gether out, it takes several weeks to bring them again into full 
working order. 

It is anticipated that when the annual statistics of the iron trade 
are available, in the first week of January, it will be seen that the 
makers’ holdings of pig. iron have, in a number of cases, almost 
entirely disappeared. For a considerable portion of the year the 
output has been much reduced, compared with what it was in 1892, 
and the recent almost complete stoppage of work for a succession 
of weeks will also materially tend to curtail the production of the 
year. The stocks in Connal’s stores will shown a reduction of 
about 20,000 tons, compared with their amount at the end of 1892. 

During the late strike in the West of Scotland, the produc- 
tion of hematite pig iron was reduced to very small proportions ; 
in fact, nearly ceased altogether—there being at one time 
only two hematite furnaces in blast. Ironmasters could afford 
to suspend the hematite production, b the d d on the 
part of the steel trade had become very slack; and it 
appears as if any improvement must be gradnal. The ship- 
builders, who are among the principal users of steel, are having 
their work much interrupted by a prolonged dispute amo a 
section of their workmen. Apart from this, the steelmakers them- 
selves have not been anxious to press forward work, because the 
manufacture is still carried on under circumstances which render 
it unprofitable. Prices are low on the one hand, and the cost of 
fuel on the other is still much above what has been usual in a 
normal condition of trade. 

The malleable iron trade is fairly well employed, a number of 
firms being engaged on work they are anxious to finish before the 
holidays. The prospects of the trade are regarded as somewhat 
uncertain. Prices of manufactured iron are nominally unaltered. 

The shipments of iron and steel manufactured s from 
Glasgow in the past week embrace locomotives to the value of 
£9120; sewing machines, £11,516; steel goods, £7652; machinery, 
£15,469; and general iron manufactures, £2581. 

The coal trade is gradually settling down to its wonted position 
after the strike. Shipments of coals are already on a materially 
larger scale, the quantity despatched from Scotch ports in the 
past week reaching 129,709 tons, compared with 62,46/ in the pre- 
ceding week, and 134,011 in the corresponding week of last year. 
Prices of coals continue irregular. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE incestant gales have interfered somewhat with the dispatch 
of coal from the various ports, though, as it was, the shipments 
from the Bute, Barry, Penarth, Newport, and Swansea, have been 
considerable. Last week’s returns are very heavy, and as there is 
generally a pressure to complete orders before Christmas, this 
week’s total will very likely be a record one. 

Throughont the week it has been evident to those attending 
‘Change, or having communication with coal brokers in their office, 
that the present time is of especial importance. The problem to 
the front is arranging contract prices. ere is a good demand for 
coal now, and prospects ahead are fair, but the colliers have had 
10 per cent. aieenin, and the next audit is likely to give 20 per 
cent., and this is a factor in the consideration of price. If there 
was a certainty in the maintenance of present figures it would be a 
very unwise course to conclude contracts, as it is rumoured two 
have been concluded at 1ls. One authority considers it probable 
that the average figures will be 3s. per ton above those ruling last 

ear. To show the difficult — coalowners are placed in, I 
ave heard of one buyer who ht largely a bituminous coal for 
7s. 6d., contracts signed, &c., and the market price is now 14s. 

Mid-week on Change there was a visible decline in prompt ship- 
ment business—as usual. There was a firmness, however, in the 
tone of the market that was assuring. High figures were promi- 
nent, Best steam ruled at 16s. 6d. to 17s. 6d., and even seconds 
were quoted up to 16s.; small was firm at 8s. In house coal there 
was no decline in price, best sold at 16s. 6d. to 17s., and Rhondda, 
No. 3, 14s. 6d, to 15s.; brush, 11s. 3d. to 11s, 6d.; small, 8s, 6d. 





Cardiff. by means of the Brecon line at Tal-Uyn, and the Taff Vale 
at Merthyr. This would be much more direct than by the sug- 
gested route. One special feature brought out in these new railway 
schemes is the early mineral development of a great district, 
of which Llanbradach and Aber are the pioneers. 

With the new year I expect to note other projects, now in an 
immature form, but notable as being discussed in quarters where 
before now bold schemes have issued, and have become realised. 

There is little of interest to note in connection with the iron and 
steel trades. Railways have been slow in placing renewals, and 
the only branch with life in it is the steel bar trade for the tin- 
plate districts, and news about the latter industry is not favour- 
able enongh to augur a continuance, 

A few days pig iron showed some improvement, now, in the 
face of the holidays, the tone is weaker, and whatever improvement 
is likely to occur need not be expected until the holiday season is 
run out. Some authorities think it will be well on towards the 
spring before the change takes place. 

Quotations are much the same this week. On ’Change, at 
Swansea, Glasgow pig was quoted mid-week at 43s, 74d.; 
Middlesbrough, 35s. 8d.; hematites, for which there is a little 
demand here, 45s, 8d. Welsh bars remains at £4 15s. to 
£4 17s. 6d.; sheet iron, £6 15s. to £7 ; steel, £7 to £8; steel rails, 
heavy, £3 17s. 6d. to £4; light, £4 10s. to £4 15s. 

In rails it will be seen there is a slight drop, so also in Bessemer 
bars, which are quoted at £4 2s. 6d. to £4 5s.; and Siemens best, 
£4 7s. 6d. to £4 10s., all less 24 percent. Tin has fallen again 
10s. Tin-plates are as follows :—Bessemer, 10s. 6d. to 10s. 9d.; 
Siemens, 10s. 9d. to 1ls.; ternes, 20s. to 26s. Best charcoal, 
12s. to 13s. Tin-plate works are only moderately employed. 

Swansea Harbour trade maintains a good average. Coal and 
fuel brisk, and future prospects sound. Last week 32,130 tons of 
coal were despatched, 5890 tons patent fuel, and 50,331 boxes of 
tin- — The tin-plates received from works totalled 56,224. 

e dull. 

At Cardiff, South Spanish ore is now quoted at 14s. Rubio 11s. 
ae 3d., Tafna 10s, 3d., Garrucha 10s, 3d., Parman 9s. 6d. to 

3. . 

Pitwood is steady at 16s. 6d. to 17s., patent fuel 12s. 9d. to 
13s.3d. Coke, furnace, 17s. to 18s., foundry 20s. to 20s. 6d. 

Cardiff waterworks, on the Brecon mountains, are being en- 
larged by the formation of an upper reservoir. It is stated that 
more land will be needed, and that the Brecon authorities will 
—— the application. 

e Tredegar Company are sending coal to Bristol, and a good 
deal is going to the same destination from the Nut and Bolt Com- 
pany. Four cargoes left one day this week. 

The list of casualties to steamers and vessels connected with the 
Welsh ports is a long one, and as the gale continued at the time of 
my despatch, promises to be extended. 

Cardiff, in addition to large shipments, despatched this week one 
cargo exceeding 4900 tons patent fuel to Rio Janeiro. 

Sir George Elliott is reported to be seriously ill. At one time he 
was a prominent figure in the Powell-Duffryn Company, and one of 
his suggestions, I see, made for the general benefit of the colliers, 
that each should own his freehold house, is being tried by the 
one of a Rhondda Valley Cottage Company, £4000 in £10 
shares, 

A sad accident happened late last week at one of the Rhondda 
collieries. In placing a new rope three men were precipitated to 
the bottom and another injured. 

The break in the Rhondda and Swansea Bay Railway extension 
at Baglan Brook has been bridged over by an exercise of the com- 

ulsory powers given to the railway authorities by their Act of 

arliament. Mr. Graham, Newport, Mon., has assessed the value 
of Mr. Llewelyn’s property at this spot at £14,000. This is much 
less than the owner of Baglan Hall demanded, so there is a proba- 
bility of arbitration. 

The revised rules of the Tin Plate Workers’ Union are to come 
into force early in the new year, when doubtless they will be 
noted with interest. Mr. Reynolds resigns his position as chair- 
man, having obtained an appointment abroad. 

With respect to the Pontymister dispute, meetings have been 
held at the tin works in the Western Valley, and resolutions passed 


to support the strikers; one being, ‘“‘That no steel should be 
worked by the men which had been manufactured by black leg 
labour.” 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets in this country still remain without animation. 
External circumstances have of late not been of a kind to impart 
new life and activity to the iron trade, and the feeling of uncer- 
tainty and general want of confidence has rather increased than 
otherwise. Most of the blast-furnace works are “7 ve 
moderately off for orders, pig iron remaining in extremely wea 

uest. 

ports from Silesia state that generally a dull tone still prevails in 
the iron industry, although in some special branches there has been 
a somewhat better feeling noticeable, at least so far as prices are 
concerned. Export trade is very weak, but that is not at all 
astonishing at this time of the Pre The rolling mills are all but 
very indifferently occupied, and the hours of labour have frequently 
been restricted. Still, there is much more iron produced than can 
be disposed of, and a heavy increase in stocks is the natural con- 
sequence. The continued scarcity of fresh orders for railway 
requirements is keenly felt at the steelworks, and many of them 
are working on stock, not wishing to suspend operations altogether. 

For many months past the Austro-Hungarian iron market has 
not been so weak as it is now. The business actually done is of a 
most unsatisfactory sort, and makers as well as buyers have a just 
cause to grumble at the present state of things. Hitherto, the 
Austro-Hungarian iron trade was, compared to other countries, in 
a fairly good condition, but of late a gradually decreasing 
tendency has been noticeable, which has now given place to a 
general weakness and uncertainty. The syndicate question has, it 
appears, checked all enterprise, at least for the present, and there 
is little prospect for an improvement unless makers come to an 

ment. Nominally, prices are the same as in former weeks, 
but in reality almost any price is accepted. 

On the French iron market a quiet business is doing at unchanged 
quotations. Merchant bars are sold at 150f. pt, and girders at 
160f. p.t. According to statistical figures published just recently, 
import in iron and steel, during the first ten months of present 
year, has decreased 5020 t., or 3°2 p.c.; export decreased 25,451 t., 
which is about 15°8 p.c. 

Business remains dull and without any firmness on the Belgian 
iron market. The Government orders that are holding out for 
railway requirements are rather numerous, but they can only be 
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secured by considerable sacrifices on the part of the 
the general tone of the iron trade is, teeta by oe oad 
tte The Compagnie Cockerill is reported to have got an 
order for 2000 t. steel rails for the Roumanian Government the 
lowest price asked being 122°60f. free Galatz. ‘ 
Dulness in demand and weak quotations are everywhere reported 
in the iron and steel trade of Rheinland-Westphalia, A despondent 
feeling prevails, consumers showing not the slightest inclination +o 
leave their reserved position, while makers in many instances prefer 
doing no business at all rather than sell at the famine prices that 
are being offered. In pig iron very little is done, operations being 
restricted to the smallest possible dimensions. With regard to 
prices, they certainly have not gained in firmness; but are, in 
many instances, even more depressed than during last week 
Decreasing activity still characterises the different branches of the 
manufactured iron department. For bars the demand from abroad 
continues very small, at weak quotations ; and the inquiry coming 
in on home account is also but poor. There has been a slight, but 
only a very slight, improvement perceptible in the hoop trade 
in consequence, no doubt, of a further reduction in rice, which 
makers had found themselves obliged to grant. _In the plate and 
sheet trade there is very little life stirring, weakness in demand 
and strongly reduced prices being the order of the day. Wire and 
wire nails are in irregular request, and prices continue exceedingly 





depressed. 

The engineering and bridge-building industries have never been 
in a more unsatisfactory condition. An order for 380 locomotives 
which has been given out lately, will secure employment to the 
shops for some time ahead. 

e production of pig iron in the Saarland-Mosel district is 
statistically stated to have been in November, 1893, as follows: 
—Forge pig, 24,486 t.; basic, 50,553 t.; foundry pig, 10,117 t.; 
together, 85,156 t. Production is less by 1°5 percent. than during 
the preceding month of October, when it amounted to 86,484 t, 
In November, 1892, total production was 84,951 t., showing an 
increase of 0°2 per cent. for November, 1893, 

The output of coal in Prussia is reported to have been 47,878,510 
tons for the first three quarters of 1892, and 49,674,873 t. for the 
same period of 1893, showing an increase of 1°8 million tons, 
The same is the case with the consumption, which rose from 
46,044,715 t. to 47,942,939 t. This increase in consumption is 
chiefly due to the English, French, and Belgian coal strikes, which 
have forced a number of makers to cover their demand in Prussian 
coal, while they formerly used to get their supplies from England 
or Belgium. Total number of miners employed was 256,993 in 
1892, and 256,932 in 1893. In brown coal production rose during 
the three quarters from 12,509,159 t. to 12,208,637 t.; consumption 
rose from 10 to 10°4 million tons, while the number of men 
employed decreased from 30,303 to 29,521. 

Value of French import was in November of present year 
333 million francs, against 292 million francs during the same 

riod last year; export was 255 million francs, against 315 million 

rancs in November, 1892. 








AMERICAN NOTES, 


(From our own Correspondent.) 
New York, December 12th, 1893. 

THE industrial situation throughout the United States is unsatis- 
factory, and production has been restricted to the lowest possible 
point. Prices have also been shaded a little below last week's 
quotations, without stimulating business in the least. The volume 
of idle money in Eastern banks is .in excess of all precedent, the 
amount in New York banks alone being 200,000,000 dols. A small 
shipment of gold aroused og eee among business men last 
week, The railway outlook for the winter is not regarded as 
favourable. There is very little demand for equipment of any 
kind, and manufacturers are unable to obtain orders to maintain 
activity at the November limit. There are 170,000 unemployed 
rsons in Chicago dependent upon charity. There are also 
numbers in all other cities; the situation is very serious, 

and the outlook is as bad as can be. Manufacturers are unwilling 
and afraid to increase production under existing conditions, 
Lower tariff duties are assured, and manufacturers are unable to 
see their way clear. Pig iron production has increased very little. 
Merchant bar and merchant steel orders are irregular. Nail fac- 
tories are working to about 60 per cent. of capacity. Large orders 
for steel rails are expected in January. ree companies, the 
Carnegies, the Cambria, and Pennsylvania Steel Company, secured 
orders for 42,000 tons, and it is probable that this order will lead 
other railroad corporations to cover their requirements for 1894 at 
an early day. The total productiou of anthracite coal to date this 








year is 39,857,163 tons, 

THe NEWCASTLE FoOREMEN ENGINEERS AND MECHANICAL 
DRAUGHTSMEN’S ASSOCIATION.—The annual meeting of the New- 
castle and District Association of Foremen ineers and 


Mechanical Draughtsmen was held on Saturday, 2nd December, 
at 25, Westgate-road, Newcastle. Mr. G. Hepple, President, 
occupied the chair. The following office-bearers were then elected 
for the ensuing year:—President, Mr. J. Anderson, Wallsend; 
vice-president, Mr. W. Stafford, Newcastle; treasurer, Mr. T. 
Hunter, Gateshead ; secretary, Mr. W. Dalrymple, South Shields, 


Book, PAPER, AND PRINTING EXHIBITION.—An_ international 
exhibition of everything connected directly or indirectly with 
books, paper, and printing in its largest sense is aunek to be 
held next year in the Palais de |'Industrie, Paris, under the 
auspices of the Ministers of Commerce, Instruction, and Public 
Works. The classification of exhibits embraces fourteen groups 
including the raw material for making paper, finished papers of all 
kinds and for various purposes, card and papier maché, with 
articles made from A my including boats, wheels, and driving 
pulleys ; plant and ink for printing, specimens of printing, books 
and binding, photographic apparatus, chemicals and proofs with 
reproductions, including photo-zincography, maps, plans, and 
globes, newspapers and periodicals, retrospective and collective 
exhibits, the warming, lighting, and furnishing of libraries, with 
desks and mechanical bookcases, appliances for facilitating office 
work, and new inventions connected with all the classes. The 
third group, devoted to machines, is divided into four classes, of 
which Class VII. is restricted to machines for the manufacture of 
paper, by including those for preparing the raw material as well 
as for cutting and filigraning the paper. Class VIII., relating to 
printing presses and pr . includ i for melting type 
metal and casting type, for typography, lithography, chromo- 
lithography, autograpby, stereotyping, and omperaiale printing, 
apparatus for the reproduction of wood blocks by electro-metal- 
lurgy, machines for making india-rubber stamps, ving 
machines, presses for printing railway tickets, machines for folding, 

uging, cutting, stitching, sewing, binding, and gilding, = 
ing and distributing machines, apparatus for enlarging and uc- 
ing drawings, and machines for printing wall papers. Class IX. 
includes motors worked by steam, gas, hot air, compressed air, 
petroleum, water pressure, and electricity, together with shafts, 
pulleys, belts, arid lubricators. Class X. is devoted to all machines 
and tools connected with typographic printing, and Class XXXIV., 
in the thirteenth group, is restricted to writing machines, with a 
competition of typewriters, when the inventors of new machines 
will have the opportunity of showing what they can do in the way 
of inking the type without the use of a ribbon. Medals and 
diplomas of honour are to be dispensed by sectional juries, whose 
awards, however, are to be subject to the revision of a superior 
jury. The exhibition is announced to open on July 28rd next, and 
not to close before November 23rd following. ‘The General Com- 
missioner is M. Lucius Layus, and the Director M. G. Senechall 
28, Rue Canmartin, Paris, 
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THE PATENT JOURNAL. 
Condensed from bad > ee Oficial Journal of 


Application for Letters Patent, 


*.* When patents have been ‘‘ communicated” the 
*name nd address of the communicating party are 
printed in italics. 


6th December, 1893. 


93.469. Drawing Preservina Metuop, J, M. Young, 
Glasgow. “ ’ 

93,470. PNeumaTic TrRE Metat Vatves, R. A. Lee, 
London. ; 

23 i. Gas Retort Lips and the like, C. C. Walker, 
London. 

93,472. EvectricaL Measurinea Instruments, F. H. 
and H. Nalder, C. W. 8. Crawley, and A, Soames, 
London. 

98,473. Gun Fuse Tester, F. H. and H. Nalder, C. W. 
8. Crawley, and A, Soames, London. 

93,474. SMOKY CBIMNEY Cure, J. Cutting and H. W. 
Bennett, London. 

23,475. WOOL-WASHING Macuines, F. G. and A. C. 
Sargent, London. 

93,476. Waste Heat Economiser, N. 8. Hawkes, 
London, 

93,477. ExecrricaL SiGNaALLine Contacts, J. Orme, 
London. 

23,478. ELECTROLYTIC PREPARATION of OXYGEN, A. 
Coehn, London. 

23,479. CoLtLaR Hook and Tie Curr, H. Holliday, 
London. 

93,480. Sauce Manuracture, L. and H. G. Roberts, 


on. 
. Sewinc Macurines, J. Haas and R. Lintz, 


23,482, Penci. SHARPENING ATTACHMENT, 8. Pooley, 
jun., London. 

23,483. VELOCIPEDE Crank, A. Trott, London. 

23,484. Mera, Winpow Firtinos, A Pearse, Bedford- 
shire. 

23,485. Winpow FasTeneRr, A, Pearse, Bedfordshire. 

23,486. Winpow Sasu Firrinos, A. Pearse, Bedford- 
shire. 

23,487. Stain Paps, A. Davidson, London. 

23,488. VeLocipepe WHEELS, H. H. Lake.—(J. Taurelle, 
France.) 

23,489. Porato Diceine 

anchester. 

23,490. PHotooRapHic Cameras, &c., A. C. Ponton, 
London. 

28,491. CENTRIFUGAL MILK Separators, A. C. Worgod, 
London. 

23,492. Harpentno Iron Surraces, E. T. Zohrab, 
London. 

23,498. Horse Mepicines, J. B. Panton and A. Maw- 
son, London. 

23,494. Pontoon Brivces, The Beach and Harris Cycle 
and Engineering Company and L, P. C. J. Jacquet, 
London. 

23,495. Kinns for Dryine, &c., Bricks, J. C. Bates, 
London. 

23,406. Suetves for Sares, P. A. Lundberg, London. 

23,497. Gas Motor Car Drivinc Gear, H. P. Holt, 
London. 

23,408. Apparatus for Currixc Coat, W. Walker, 
London. 

23,400. Picks and other Toots, W. K. Birkinshaw, 
London. 

23,500. Improvep Rotary Enoryes, C. V. Divan, jun., 
Liverpool. 

23,501. Devices for Sreaxine Tunes, H. A. Cutmore, 
London. 

23,502. GRANULATED Parer, W. P. Thompson.—(C. 
&chiuffelen, Germany.) 

23,503. LxsectiInc Powper, W. P. 
Nugele, Germany.) 

23,504. Srraicut BaR Knitrixno Frames, R. Rowley, 
London. 

23,505. CLay Goons, R. Y. Fcley and F. L. Carslake, 
London, 

23,506. Supstrrures for CLay Picroyxs, G. Roberts, 
London. 

23,507. Freezer, P. 
United States.) 

23.508. ICE-CREAM DeLivery Mac Hines, A. Macculloch, 


Macuinery, G. Hughes, 





Thompson.—(T. 


R. J. Willis—(IF. 8. Rolston, 


23,509. Knitting WooLLen Art:cies, C. A. Farmer, 
London. 

28,510. TypgrounpinG Macuine, &c., J. E. T. Foot, 
London. 

23,511. Roap-sweerinc Macuine, H. Powell, London. 

23,512. Lamp-FILLine Can, E. T, Hughes. -(B. L. Brin- 
ton, United States.) 

23,513. Trick Coat for THEsTRICAL Purposgs, E. Lewis, 
London. 

28,514. CycLes and other VeHicies, 
London, 

23,515. InpicaTiING Temperatures, G. Moritz and G 
Matthias, London. 

£3516. Improvements in Generators, E. Lagosse, 
London. 

IMPROVEMENT in GENERATORS, E. Latham, 


E. Vincent, 


23,518. WHEELs for Venicies, E. Vincent, London. 
Th December, 1898. 

23,519. Fastener for Corsets, &c, B. Showler, 
London. 

28,520. Cusnions for Brtuiarp TaBLes, W. McDunnell, 
Limerick. 

23,521. Brakes for Cycies, C. H. Bingham, London. 

23,522. Cuimney Top, E. Field, Eastbourne. 

23,528. ATTACHABLE ButronHoLe, A. W. Abbott, 
Farnham. 

28,524. Bicycies, W. Smith, Hanley. 

23,525. Macuine for THinninc Turnips, M. Sutton, 
Dublin. 

23,526. WASTE-PREVENTING CisTERNS, &c., H. Bartlett, 
Birmingham, 

23,527. SwELts for Power Looms, J. Ireland, Dundee. 

23,528. Nai, Trimmer, E. J. Robertson, Ipswich. 

23,529. APPLIANCES to Coat Suutes, J. Pring, Mon- 
mouthshire. 

23,530. Automatic Stop Motion, F. Killingley and F. 
Hedges, Leicester. 

23,531. PURIFICATION of Arr from Hospitas, W. Hen- 
man, Birmingham. 

23,532, ADVERTISING TABLE Stanps, R, B, Baugh, Bir- 
mingham. 

28,533. CARD-SETTING Macuines, J. Law, Halifax. 

23,534. Protector for Loom Spinv.e Stups, W. Towler, 
Burnley. ‘ 

23,585. CLip for Arracuine INFLATORS to VELOCIPEDES, 
C. E. Skinner, Birmingham. 

23,536. Winpows, J. Gordon, Glasgow. 

23,5387. CycLe Sappvgs, J. B. Brooks, Birmingham. 

23,588 Twist Dritis, F, Brearley and J. Overend, 
Baildon Green, near Shipley. 

£3,539. Power Looms, W. T. Birchenough and A.Wood, 
Manchester. 

23,540. Power Looms, W. T. Birchenough and A Wood, 
Manchester. 

23,541. Cicars, T, Pickin, Manchester. 

23,542. Tires, W. Bowden, Manchester. 

23,543, Arc Lamps, R. J. Canavan, London. 

23,544, ALARM Devices for Cocks, G. Oulton, Man- 
chester. 

23,545. Starr-Rops, A. Oldham, Birmingham. 

23,546. Srarr-rops, W. J. and I. Dobbs, Wolver- 
hampton. 

23,547. SELF-FEEDING Tao Macutives, J. and J. Heys, 
King’s Norton. 

23,548. Tire Cover for Cycxes, J. Scully, Blackrock, 
Co. Dublin, 

23,549. Sream Borers, H. White and E. Whitwam, 

uddersfield. 
23,550. Mixina Pure Coprer and Tin, H. Turner, 


im. 
23,551. Comn-rreEep ApParatvs, B. Freese, London, 





23,552. Eoa-openers, A. J. Williamson, Glasgow. 
28,553, SreaM Enoines, J. D. G. Thompson, Glasgow. 
28,554. Manuracture of Fenpers, E. Taylor, Bir- 


ming’ . 

23,555. FenpeRSs, Fire-poos, SHoves, &c., E. Taylor, 
Birmingham. 

23,556. Neckties, A. M. Oll haw, 

23,557. Hoops for Sprinas, T. and T. C. Hurdley, 
Sheffield. 

23,558. Tires, J. M. Gillies, London. 

23,559. Dyes, W. P. Thompson.—(&. Hilken and Co., 
Germany. 

23,560. ReauLatine the Fiow of Liquins, J. Makin, 
Manchester. 

23,561. Screw Properters, F, F. Fisher and B. 
Whalley, Liverpool. 

23,562, Fire-Bars, J. W. Hope, Liverpool. 

23,563. Loapina Crops into Wacons, D. Johnson, 8. 
Burlingham, G. H. Innes, and C. Paternoster, 
London. 

23,564. Lamp ScrEEN, A. Wolff, London. 

23,565. DeTACHABLE NaILLess HorsEsHog, F. W. Kent, 
London. 

23,566. BoILER Exp.osion PREVENTER, P. L. Carman. 
—(J. Schaefer, Germany.) 

23,567. VenicLtes, W. Legge, London. 

23,568. ALARM CLocks, J. Brooker, T. Lovejoy, and E. 
W. Southgate, London. 

23,569. CycLe Cuan, J. Reid, London. 

23,570. Tires, E. Wicky, London. 

23,571. InTeRNAL ComBusTION Enoines, &c., J. Roots, 

mdon, 

23,572. SHEEP-SHEARING APPLIANCES, The Wolseley 
on mene Machine Company and H. Austin, 

ndon. 

23,573. Gearine, F, W. Golby.- (A. Augeraud and C. 
Hautier, Franc. ) 

23,574. Socket Hanpies for Savucerans, J. 


WwW. — 





Pinson, 


ndon. 

23,575. ConrecTioneRY Macuines, T. Robertson, 

ndon. 

23,576. Tires, J. H. Barry, London. 

23,577. WaTER-TUBE or TcBULOUS BorLerRs, E. Peter- 
sen, London. 

23,578. CoLourtnc Matters, J. Imray.—(La Société 
Anonyme des Mativres Colorantes et produits Chimiyucs 
de St. Denis, France.) 

23,579. Manuracture of Exriosives, H. R. 
Dabmen, London. 

23,580. MusicaL Notation, H. B. Shotter, London 

23,581. Macuines for Corrina Ciorn, &c., J. Smith, 
London. 

23,582. Inkinc Ripsons for Type-writeRs, 0. E. 
Pownall, London. 

23,583. Facititatinc Dorrinc Bons:xs, P. and J. 
Clough, London. 

23,584. Recerracies for CanpLes, R. H. Marshall, 
London. 

23,585. CoLourinc Matrers, H. E. Newton. —(7he 
Farlunfabriken vormals Friedrich Bayer and Co, 
Germany.) 

23,586. Locomotive and other EnGrygs, E. T. Preece, 
London. 

23,587. Puriryinc Woopen Vesse.s, H. B. Wooldridge, 
London. 

23,588. PLovcn Suares, J. Hornsby, J. Money, and 
W. Grice, London. 

23,589. FiusHine CLosets and Dratns, J. A. Noel, 
London. 

23,590. Bicycies, F. W. Newman, London. 

23,591. Rorary Nozzue, F. N. Mackay, London. 

23,592. Burrino of Leatuer, H. H. Lake.—(C. F. 
Leighton, United States.) 

23,593. Suapine the Epces of Staves for Casks, H. H. 
Lake.—(C. W. 0. Erichson, Germany.) 

28,594. Extens.on Tanies, H. H. Lake -(F. A. Cook, 
A. D. Kirby, United States, and W. H. Wherry, 
Canada.) 

23,595. Oit Presses, J. Y. Johnson.—(C. Gounelle, 
France.) 

23,596. CycLe Crank and Pepat, J. Marriott, London. 

23,597. Printina Macuixes, P. Hooker, London. 

23,508. Lockino Device for CycLe WHEELS, A. Reader, 
London. 

23,599. Serviette Rinoc, W. Duncan, London. 

23,600. Cuurns for Butter, T. Nuttall, Beeby. 

23,601. Trap and Cneck Va.ve, J. King, London. 

23,602. SupporTING CaRRIAGE Wixpows, E. J. and 
VY. W. Hill, London. 

~~ Tomet Sponce, &c, Howpers, A. 8. Albert, 


von 





mdon. 
23,604. Ho_pers for LaBE.s, J. Rudnicki, London. 
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23,605. Evectric Lamp Howpers, P. G. Ebbutt and 
J. B. Verity, Birmingham. 

23,606. Toy Gux, H. Dymott and E. F. Mumford, 
West Cowes, 1. W. 

23,607. Tinrep Covers for PHOTOGRAPHIC 
PARENCIES, W. F_ Butcher, London. 

23,608. WeaTHer Guarp for Doors, T. Pennington, 
St. Helen's. 

23,606. Gas Enornes, J. W. Hartley and J. Kerr, 
London. 

23,610. BorLer and like Tunes, A C. Wright, London. 

23,611. Gavuces for Metat and like Purposes, T. 
Clarke, London. 

23,612. Postat Case for Coins, P. L. Fison and H. 
Illingworth, Halifax. 

23,618. CycLe Pepaus, A. 8. and A. F. Sansom, Bir- 
mingham. 

23,614. ConTROLLING the FLow of Currents through 

LEcTRIC Circuits, P. O'Neal, London. 
23,615. Firtines for SHor Winpows, G. T. Piggott and 
. J. Evans, Birmingham. 


TRANS: 


23,616. Prorectinc Sree. Cytinpers, W. E. Lea, 
uncorn. 
23,617. WaTerprooreD Faprics, N. Knowles, W. 


Philipson, and J. C. Milne, London. 

— Hovpers for Pictures, A. E. Bibb, Birming- 

am, 

23,619. SEPARATING MeTAL from Orgs, E. R. Besem- 
felder, Manchester. 

23,620. Lockinc Mecuanism for Presses, W. Evans, 
Birmingham. 

23,621. Rims for Wueers of Venicies, G. L. Scott, 
Manchester. 

23,622. Cueckine the Receipt of Money, J. M. Black, 
London. 

23,623. MoTivE-poweR Enarne, D. Cook, Richmond. 

23,624. Tire for the Cover of Cycies, J. Scully, 
Dublin. 

23,625. ATTACHING Baas to Cyciss, J. J. H. Sturmey, 
Leicester. 

23,626. Sturrine Boxes, C. Kenney, Southampton. 

23,627. GavucE for MEasuRING Brewers’ Casks, J. F. 
Goodwillie, Gosport. 

23,628. SHuTTLE GuaRps for Looms, 8. T. Wheater, 
Bradford. 

23,629. VENETIAN CuRTAIN Buiinps, A. Pengelly, Teign- 
mouth, 

23,630, Macninery Lusricatine O1xs, A. J. Steven, 
Wednesbury. 

23,631. Tea Kerties, R. Royce, Bristol. 

23,682. VeLurine Fett Hats, H. J. Whyatt, Bristol. 

23,633. Exectric Motor, J. Parkin, Newcastle-on- 


'yne. 

23,634. ‘‘ Hanp Drixis,” F. Scott, Sheffield. 

23,635. Nut-Lock APPLIANCES, W. Dowing, Sheffield. 

23,636. MANUFACTURE of ARMOUR PLatTeEs, ‘I. Hampton, 
Sheffield. 

23,€37. Vatves for Borters and the like, J. Mills, 
Manchester. 

23,638. Tres for Fire-ptaces, C. P. Sutcliffe, Man- 
chester. 

23,639. ADVERTISING Mepium, C. P. Sutcliffe, Man- 
chester, 

23,640. Water Morors, J. Keith, Glasgow. 

23,641. Curry-comss, G. Schneider, Berlin. 

23,642. PHotocrapHic Dark S.ipes, G. F. Horne, 
London. 

28,648. Cover for Pneumatic Tires, E. O'Connor, 
Brighton 





| 


| 





23,644. Apparatus for Poriryinc Gas, E. Hayes, 


mdon. 

23,645. Ox. Stoves, John Harper and Co, Ld., and C. 
Retallack, London. 

a = Sue Lp for Musicat InstRuMENTS, E. Alawebb, 


on. 

23,647. Borer for Heatino Porposes, G. H. Fish, 
London. 

23,648. Propvcine Piusx Surraces on Cots, H. Lib 
and J. Levy, London. 

23,649. Ciosinc Tires of Wueets, J. R. 8. Hayes, 


London. 

23,650. LeatHers for Compinc Macuines, W. R. M. 
Greatwich, Birmingham. 

23,651. Improved VeLocirpepE Wacoon, J. Gyédrffy, 
Birming! " 

23,652. Mai Carts, L. L'Hollier and T. Luckett, Bir- 
mingham, 

23,653. MecHanisM for Marine Enoines, J. W. and 
E. Deans, London. 

23,654. Connective Meta. to EARTHENWARE, W. B. H. 
Drayson, London. 

23,655. SMOKING Pipes, J. M. Jacobs —(W. B. Haas and 
Co., France.) 

23,656. Lemon and Nutmea Grater, E. Thomson, 
London. 

23,657. CycLometers, A. Lotz.—(The Firm of Arthur 
Lotz and Huzelstein, France ) 

23,658. Date Case, C. Coopzr, Wimbledon. 

23,659. Stream Borvers, T. F. Fairlie, London. 

23,660. VaLves and Pistons, J. McDonald.—(—— Prinie 
and W. Duncan, Queensiaad.) 

23,661. Prevention of Burst Water Pipes, C. A. 
Pattinson, London. 

23,662. Rotary Knitrinc Macuines, A. F. Longdon 
and W. Forman, London. 

23,663. Steam Traps, J. H. Noad and J. B. Rudkin, 
Belvedere. 

23,664. CIGARETTE and other Casgs or Boxes, C. Butler, 
London. 

23 665. Hince Jomnts, W. C Browne, London. 

23,666. Macuines for CLay Work1no, F. L. Carslake 
and R. Y. Foley, London. 

23,667. Boots or SHors, G. Padmore, jun., and F. 
Leigh, London. 

23,668. PutsatTinc Steam Pumps, J. L. Berry and 8. M. 
Arnold, London. 

23,659. ELECTROLYTIC VessELs for AccuMULATORS, P. 
Schoop, London. 

23.670. Exposinc Successive PHoTocRAPHIC PLATEs, 
B. Acres, London. 

28,671. Knoxps for Lips of Kerries, T. 8. Lyon, South 
Wimbledon 


23,672. Fiesa-prusnes, E. T. Hughes.—(W. Y. A. 
Boardman, United States.) 

| £8,673. TELEPHONES, W. Mosely, London. 

23 674. Stoppers for Loom Suutties, W. M. Orr, 


don, 
23,675. Securtnc Rais to Sieeprers, W. H. Gruit, 

London. 
23,676. Lamps for Primary Batteries, H. V. Coad, 

mdon. 
23,677. Currinc or Tippinc Cigars, J. A. Bauer, 


mdon. 

23,678. Foops for Brrps, A. T. Warren and W. F. 
Miers, London. 

23,679. ManuractuRE of Caps and the like, W. Shore, 


mdon. 
28,680. ManuracturE of Caps and the like, W. Shore, 
mdon. 
23,681. Envetore Damper, L. Loeb.—(¢. 
United States.) 
23,682. Acetic and Oxatic Acips, C. H. P. Syberg, 
London. 
28,683. Rorary Biowers, C. Churchill —(B. P. Reich- 
helm, United States.) 
23,684. ELecTRO-DEPosITION of Merats, T. B. Bates 
and A. E, Leefe, London. 
23 685. VeHicLE, J. M. Tarpin, London. 
23,686. GLove Fasteners, B. J. B. Mills.—(E. Leblanc, 
France.) 
23,687. PERFORATING TELEGRAPHIC TaPEs, P. B. Delany, 


N. Loeb, 


mdon. 
28,688. Evecrric Batrerigs, L. Fortoul and C. Theryc, 


ndon. 
23,689. Pyeumatic Trres for WHeeus, C. K. Welch, 
ndon,. . 

23,690. SapDLE-TREE, G. Cauchois, London. 

28,691. Winpow Buinps, A. P. Dearle, London. 
23,692. Fasteners for SLEEVE Links, T. G. Hull, 


ndon. 
23,693. Support for Persons in Bep, R. Jewhurst, 


ndon. 
23,694. APPARATUS for Fitterine Liquips, A. H. 
obson, London. 
23,695. Tires for Cycies, A. J. Lindner and M. Adler, 
London. 
23,696. GiuE for Coatinc Purposes, J. Blanc, 
London. 


23,697. Pwevmatic Tires, C. K. Welch, London. 

23,698. Roucns for HorsesHogs, A. Walden and A. 
Bennett, London. 

23,699. Construction of PERAMBULATORS, F. J. Gray, 


London. 
—, Huss of Crcte Wuee.s, G. M. Robertson, 


mdon. 

23,701. Socks and Srockines, C. A. Woollard, 

London. 

28,702. Mustarp Por, F. A. Slater, London. 

23,703. Cases for Botries, E. Chamberlain and C. W. 
Buckle, London. 

23,704. LinoLeums and FL oor-ciotss, T. Mitchell, 


ndon. 
—, Lining Tupes for Cximneys, C. Bodé, 
01 


mdon. 

23,706. Capsutinc of Botries, R. Haddan. — (F. 
Dalidet, France.) 

23,707. MILLING METALs and Macurnxes, W. W. Hulse, 


ndon. 
23,708. Vatves for Pyevmatic Tires, R. R. Gubbins, 


mdon. 
23,709. CrircuLAR KnitTinG MacuINnery, J. C. Moore, 
Leicester. 
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23,710. Penct, SHARPENERS, E Brown, Birmingham. 
a naa for Pressina Juice, E. Hillaby, 
Le 


23,712. Destructor Furnaces, 8. J. Reaman and J. 
Deas, Manchester. 

28,713. TREATMENT of Sewace, F. and F. Smith, 
Manchester. 

23,714. Printrnc and Rvuiinc Macuines, J. Hess, 
on. 

23,715. TigHTENING Rim Banps, 8. Rowbottom, Man- 
chest2r. 

23,716. FIRE-EXTINGUISHING APPARATUS, O. Hoffm.nn, 
Manchester. 

23,717. Guarps for Looms, A. T. Clay, A. Crowther, 
and T, L. Ramsden, Halifax. 

23,718. AsprraTors for SuRGcicaL Purposes, T. Logan, 
Bradford. 

23,719. Protection of Watcues, &c., J. Partridge, 
Birmingham. 

23,720. Sticinc VeceTaBLes, &c., H. C. Longsdon, 
Keighley. 

23,721. Cycie Sapp.g, H. Campion, Birmingham. 

23,722. Toy, A. Roberts, Manchester. 

23,723 Provection ScrREEN, T. Mayne and G. Prestvott, 
Dublin. 

23,724. TrrE Cover for Cycies, J. fcully, Co. 
Dublin. 

23,725. Steam Vatves, H. B. and J. 8. Watson, New- 
castle-on-Tyne. 

23,726. Topacco Pires and Houpers, J. M. Burke, 
Dublin. . 

23,727. Srmptiryinc Drawinc from MopELs, J. Flynn, 
London. 

23,728. Furnace Iron Frame, W. Reed, London, 

28,729. Winpow Sasues, J. Hay, Glasgow. 

23,730. TaBLes, G. C. Bennet, Glasgow. 

23,781. ScHoot Desks, G. C. Bennett, Glasgow. 

28,732. FiugLEss Cooxine Stoves, G. M. Robertson, 
Glasgow, 





23,733. SicNaALLING on Raiiways, I. A. Timmis and 
. N, Abernethy, London. 
23,734. Vacuum Gavaes, G, V. Fosbery and J. J. Hicks, 


ndon. 
23,735. Gas and other Expiosive Enotes, C. Sintz, 
verpool, 

23,736. Cuucks for Latues, C. ard G. B. Taylor, 
London. 

1. Driiis, J. Walker and E. Leadbeater, Prad- 
ord. 

23,738. Topacco Smoxine Pipes, J. B. Hollingwcrth, 


Bradfo 

23,739. OPERATING Looms for Weavinc, J. and E. Hill, 
Keighley. 

23,740. WHEEL Brakes, J. A. Fallows, Manchester. 

23,741. Soces for Boots and Ssogs, J. Dites, Man- 
chester. 

23,742. Rims for CycLE Wuexzts, A. C. Fairbarks and 
P. J. Berlo, London. 

28,743. Currine EpicycLoipaL Curves, A. E. Beddow, 
London. 

23,744. LicuTinG Raitway Trains, R. J. Urquhart.— 
(Pascual de Ysasi Ysasmendi, Spain.) 

23,745. Sarety-vatves, J. R. Nixon, Durham. 

23,746. Looms for Wravinc Wire Ciorus, A. Knox, 
Glasgow. 

23,747. Vatves for Liquips, C. J. Parr and 8. Napper, 

London. - 

23,748. Firecrates, &c., M. T. and J. B. Lander, 


mdon. 

23,749. Manvracture of Fritiines, J. M. Terry, 
London. 

23,750. BLeacuinc Fisprovus Mareriats. M. Williams, 
Liverpool. 

23,751. Twistinc Yarns, 8. H. Brooks, R. A. Doxey, 
and J. 8. Brooks, Manchester. 

— Ovutswwe Cases cf Footpatis, J. Thurley, 

ndon. 

23,753. APPLYING GLazes to Ties, A. and G. H. Maw 
and B. Suart, London. 

23,754. Stay Busks, A. L Morris, London. 

23,755. P1aNnororTes, R. Howson, London. 

23,756. WasHiInG Boarps, R. E. and W. H. Lansdell, 
London. 

23,757. TABLE Spoons, J. Lancaster, London. 

23,758. Mountinc Reeps in Looms, W. H. Spencer, 
Birmingham. 

23,759. CoveRinc Fireproor Girpers, A. O. Wiight, 
Birmingham. 

23,760. Hoops or Buckies for Sprines, T. Hurdley, 
H. Green, and T. Jowett, Sheffield. 

23,761. Topacco Movuipine and FiyisHine Box, W. 
White. London. 

23 762. Tires for VeLocireves, J. Williams, London. 

23 763. ATTACHMENT for the SHogs of Cycuists, W. D. 
and R. J. Smith, London. 

23,764. Locxine the Doors of Rartway CaRRIAGEs, 
P. Smith, London. 

23,765. Curtine, &c., Picture Frames, W. A. Gadsden, 
London. 

23,766. Securinc Watcues, J. I. Aspinall, London. 

23,767. Drivinc MecuanisoM of Bicycues, E G. Pierre, 
London. 

23,768. Stream and other Prime Movers, 8. Z. de 
Ferranti, London. 

23,769. Buitpers’ ExTeNsIon PLatrorM, 8. Smith, 
London. 

23,770. Recovery of ARsENIc from PRecipITaTE PRo- 
pucts, E. G. N. North, London. 

23,771. Foc SicNaALLING Apparatus, J. G. Dixon, 
London. 

23,772. Recorpine Time Keeper, T Newton, London. 

23,778. EXPLosiIvE ManuracturE, H. H. Like.—(C. 
Pieper, Germany.) 

23,774. PREVENTING TrrES PunctunRine, A. M. Hicks, 


London. 
23,775. Foitpixc Game Ovens, C. Southon, jun., 

ndon. 
23,776. Printinc TextTILe Fasrics, W. J. 8S. Grawitz, 

London. 
23,777 Fixine Cotours on Fasrics, W. J. 8S. Grawitz, 


mdon. 
23,778. Borries for Hotpinc Poisons, M. E. O’Brier, 
London. 

23,779. INvaLips’ Garments, L. Medicus, London. 

23,780. VeLocirepgs, F. Bouvet, London. 

a ont InpIcaTING Poison BorttLes, F. H. Rosher, 
maon. 

23,782. Ammonia Enotes, T. Jowlew and P. Wrady, 
mdon. 
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23,783. CoNTROLLING Seconpary Supry of Arr, B. H. 
Thwaite, London. 

23,784. ComBineD Pot-sTick and WasueER, E. Millar, 
Liverpool. 

28,785. PRoTEcToR for Boots, H. Skilton, London. 

23,786. PepEsTAL Brackets, P. Mooney, Manchester. 

23,787. Loom Suutries, H. Merrall and F. Davy, 
Keighley. 

23,788. AuToMaTic Vesta Box, J. Elliott, Sheffield. 

23,789. VeLocipepes, 8. A. and B. Houghton, Liver- 


231790. Tor Notcu for Umprewuas, A. C. and J. L. 
Wright, London. 
—_ Rivetixe, G. H. Lloyd and T. Figgott and Co., 
mdon. 
23,792. CentTRaL Dravucut Cioar, J. J. Forrer and C. 
H. Worsnop, Halifax. 
23, pon Matcn REcEPTACLE or CONTAINER, T. W. Pearce, 
mdon. 
23,794. MacHINEs for CARDING F1pREs, 8. Law, Halifax. 
23,795. Boots, J. Haley, S. Jackson, and H. E. Hodg- 
son, ax. 
23,796. Bituiarp Counters, J. and G. Castagnino, 


indee, 
23,797. CycLE Pneumatic SappLe Cover, R. J. Brice, 
mdon. 
23,798. Protectinc Tires, H. V. Jackson and A. B. 
Breslan, Dublin. 
23,799. Buitpinc Biockxs, W. P. T-ompson.—(J. B. 
Granjon and C. Bellon, France.) 
23,800. Gas FirE Burner, J. 8. Burgess and W. J. 
Edw , Salford. ; 
23,801. MxrtHop of Rovcninc Horsgs, T. Livsey, 
Merthyr Tydvil. 
23,802. HANDKERCHIEFS, J. K. East, London. 
23,803. Heat Distriputor, N. 8. Hawks, London. 
23,804. CoaL Borine Macuine, A. Gray and G. Tarbit, 
Stockton-on-Tees. 
23,805. Brakes, J. 8S. D. Shanks and §. and G. B. 
Birch, Belfast. 
23,806. Knittinc Macuings, J. W. Watts, Leicester. 
—. InpEx for Pizces of Music, F. G. W. Coleman, 
ndon. 
23,808. SMOKE ConsuMER, W. Pentelow and J. Rut- 
ledge, Huntingdon. : 
23,809. CurLInGc Irons, L. Myers and. F. R. Baker, 
irmingham. ‘ 
23,810. ScREwED BaRREL VaLvE, T. Hand, Bir- 
mingham. 
23,811. Merat HEE Tirs for Boots, &c., W. Freeman, 
Leicester. « 
23,812. Apparatus for PROE ELL!NG, Suirs, F. Barnes, 


London. 

23,813. Fincer Protectine Device, J. C. Chaddock, 

London. 

23,814. Furnaces, J. W. Couchman, London. 

23,815. Sasw Fasteners, C. Jackson, Léndon. 

23,816. RoLLeR Seats for Racine Boats, J. H. Clasper, 
London. 

23,817. Toot Hoxprrs, T. W. Barber, St. Leonard’s- 
on-Sea. 


23,818. Construction of Rcorine Tits, E. Wutke, 
London. 

23,819. INVALIDs’ KETTLE and Vapour Bat, A. Gough, 
London. 

23,820. Device for Guest ARRANGING, F. F. Ritchie, 
Belfast. 

23,821. Device for Mepicine Tim1nNe, F. F. Ritchie, 


elfas' 
23,822. Srzam Va.ve, J, N. Murphy and P. F. Murphy; 
London 
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23,823. Fasrenincs for Lec Coverines, F. Giles, 
ndon. 
23 $24. Cot-orr Vatves, C. A. Allison.—{J. E. Stan- 
nard, United States ) 
23,825. Preciprratine Gop from ALKALINE SOLUTIONS, 
J. 8. MacArthur and C. J. Ellis, London. 
23,826. Sounpinc Boarps for Musical INSTRUMENTS, 
O. Imray.—(P. Manché, Germany.) 
23,827. SuppLyinc Motive Power, C. G. Le C. de St. 
arcq, London. 
23,828. GENERATING Exastic Frum, C. D. Abel.—( The 
Gas Motoren Fabrik Dewtz, Germany.) 
£3,829. Hook, B. Woolf, London. 
23,830. Propucine Parer Hanoinos, &c., W. Kohler, 


mdon. 

23,831. Picktinc Meats, T. G. Stevens and A. Stagg, 
Greenhithe. 

23,832. Apparatus for Drivinc VeLocirepes, E. W. 

, London. 

23 833. Faucet, G. Terlinden, London. 

23,834. APPLICATION of Harr to ARTIFICIAL SKINs, F. 
C. Tussaud, London. 

23,835. Lamp Cavers, F. Ostler and W. C. Ostler, 
London. 

23,836. Pipes for Smoxine Toxacco, E. Barron, London. 

23,837. Music Hotper, G. A. Stearn, London. 

23,838. Trimminc, &c., of Crcte Lamps, A. Leech, 
London. 

23,839. TurNinc Over the Leaves of Books, W. Coates, 
London. 

23,840. HorsrsHogs, C. D. Shepherd, London. 

23,841. Poriryine and Heatinc Feep-watTer, J. and 
A. Niclausse, London, 

23.842. Sreerive InpicaTors, H. H. Grenfell and T 
Newton, London. 7 

23,843. Heatine Stoves, J. A. Vagner, London. 

23,844. Lirrinc, &c, Vatves of Arr Compressors, J. 
West and W. J. Jenkins, London. 

23,845. SrzamBoaT Proputsion, W. L. Milne, London. 

23,846. Extracts from Mattep Grain, F. Faulkner 
and J. E. J. Johnson, London. 

23,847. Mecnanicat Exurstr. W. Keast, London. 

23,848. Brakes for Venicies, A. Kelvie, London. 

23,849. Type-composinc Macuines, F. W. Schulze, 


London. 
23,850. Merat Boxes, C. K. Welch, H. du Cros, and 
J. Hadley, London. 
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23.851 Apvertisixc, W. Berdoe, Wimb'edon. 

23,852. Seat for Bicycies, H. J. Burgess, Brighton. 
23,853. Gas Rer.ectors, J. D. Hall, Liverpool. 
—_— Purirication of Sugar, E. J. T. Digby, Liver- 


poo! 
23,855. GaLvanistnc Meta Tuses, T. L. Thomas and 
J. B. Hillman, London. 
23,856. Cortiss VaLve Motions, F. and G. N. Brearley, 
radford. 
23,857. Gexneratixe Evectricity, D Cook, Richmond. 
23.858. Gas and cther Vatves, F. Mills, Stockton-on- 


ees. 

23,859. ScHoot Seats and Desks, J. Wright, Not- 
tingham. 

23,860. Dry Seat, J. Turner and C. Collinson, Man- 
chester. 

23 861. Tricycies, T. T. Harrison, Bristol. 

23,862. RecuLatinc Dynamo BrusHes, E. H. South, 
London. 

23,863. Lecs of Tastes, &c., J. W. and J. T. Price, 
Bristol. 

23,864. Lire-savixc Jacket, J. Laidler and J. W. 
Elliott, Sunderland. 

23,865. CoIN-rFREED Macuines, D. B. Wright and A. P 
Cubie, Glasgow. 

23,866. ManuracturRinc Waite Leap, J. MacArthur, 
Glasgow. 

23,867. Sranp Pipe, F. Marshall and E. Redfern, 
Manchester. 

23,868. Harness, R. D. Bailey, Gloucester 

23,869. Sroprers for Botries, &c, J. Beothman, 
Manchester. 

23,870. Frames for DispLayisc Puxotos, P. Lund, 
Sheffield. 

23,871. Suspenpinc Nose Baas, J. E. McLardy, 
Manchester. 

23,872. Boox-stay or Boox Support, F. T. Barratt, 


lasgow. 
£3,873. Cocks and Timepieces, C. F. Dowdy, North- 

pton. 
23,874. Mepicrne Tcse and Teat ComBrnen, C. O'Neill, 

reston. 


23,875. DiapHantes, E. E. Pilz, London. 

23,876. Game, T. Taylor, | ondon. 

23,877. IMPROVEMENTs in Rotary Swines, G. Young, 
London. 

23.878. CLeanine Knives, H.C. Williams and E. Rusk, 
London. 

23 vk Prope.iinc Apraraivs for Snips, R. G. Foot, 

mdon. 

23,880. TypewritTinc Macmwé, A. J. Boult.—(C. Spiro, 
Onited States 

23.881. Heatrnc Merats, W. P. Thompson.—(C. L. 
Coffin, United States ) 

23,882. WEARING APPAREL, W. P. Thompson.—(F. 
Frank, United States.) 

23,883. Recays for ALTERNATING CURRENTs, H. Aron, 
Liverpool. 

23,884. SuRGicaL Ixsectors, W. P. Thompson.—{ The 
Firm of Jetter and Sheerer, Germany.) 

——, IMPROVED SpeakinG Tvses, H. A. Cutmore, 

mnaon. 

23,886. PULverisinc Grounp, W. P. Thompson.—(W. 
L. Nieman and W. Hieronymous, United States ) 

23.887. Borer Furnaces, W. P. Thompson.—(/mproved 
Zigzag Grate Bar Company, United States.) 

23,88%. Stampinc or Puncuinc BaLe Banps, W. Hall, 
Liverpool. 

23,889. Dryine BicarsonaTe of Sopa, G. Jarmay, 
Liverpool. 

23,890. RerineD BicarBonaTE of Sopa, G. Jarmay, 
Liverpool. 

23,891. Corrers for Saearinc Macuines, J. W. Newall, 


gar. 

23,892. MecHaNicaL Bower, J. McHardy andF. Bryan, 
London. 

23,893. TRANSPARENT Covers for Cocks, F. W. Cutler, 


mdon. 

23,894. Triminc Proro DrveLopment, A. Watkins, 
on. 

23,895 Ventine Casxs, W. H. Mordey and W. Sprague, 


mdon. 
23.896. CLeaninG Topacco Pipes, &c., C. F. Binns, 


mdon. 

23,898. Sash Fasteners, H. H. Lake.—(J. S. Cvey, 
United States.) 

23,899. TRAVELLING Grate Forwaces, H. H. Lake.— 
(4. B. Coxe, United States.) 

23,900. SicNaLiinc Device for Letrer-Boxes, P. E. 
Marsan, London 

23,901. Rartway Switcues, J. Wilson and H. Hain, 
London. 

23,902. Erecrric Morors, W. P. Hall, London. 

23,903. Guarp for ANKLEs, O. Kriiger, London. 

23,904. SappLes for VeLocipepes, E. A. Jeffreys and 
T. Beevers, London. 

23,905. VeLocipepes, E. A. Jeffreys, London. 

23,906. Dryine CyLinpers, H. Jackson, London. 

23,907. Ciosets or Privies, T. P. Marsh, London. 

23,908. Sappies for Bicycues, H. V. Currie and J. F. 
Steele, London. 

23,909. Suutrinc-orr Spirit Taps, T. A. Wallace, 
London. 

——. ASCENSION Pipe for Retorts, F. R. Hartley, 


anchester. 

23,911. Dryinc Hops, H. W. Joyce and C. W. Iron- 
monger. 

23,912. Harps, R. Haddan.—(A. Dolge, United States.) 

23,913. Dissociatinc SoLuBLE SaLts by ELEcTROLYSIS, 
R. Haddan.—(H. S. Blackmore, United States.) 

, INSULATION of SUBMARINE CABLES, J. A. Bisson, 

ndon, 





28,915. Puriryine Line, W. B. Silverlock, London. 

23,916. Hook, J. Forster, London. 

23,917. Castors for FURNITURE and the like, J. Forster, 
London. 

23,918. ManuracTurE of WELDLEss Cuain, J. Forster, 


mdon. 

23,919. Improvep Harr Pins, I. F. J. St. J. de Valles, 
London. 

23,920. Wixp InpicaTine InstruMENTS, A. H. Wolseley, 
London. . 


01 
23,921. Improvep Horseshoes, M. L. Chamberlain, 
Lond 


on. 
23,922. Mup Gvuarp for Bicycies, M. E. Griswold, 
London 
23,923. Fiusuine Cisterns, F. J. Bostel, London. 
23,924. BreakinG ARTIFICIAL FuEL, &c., A. Good, 
mdon. 
23,925. Automatic Locks, C. A. Dainesi, London. 
23,926. Puppine Movuip or Cup, H B_ Baker, 
London. 
23,927. Syrinocgs, A. B Cruickshank, London. 
23,928. Mera Joints of Cuatn Tostne, F. H. Mathews, 
London. 
23,929 ABSORBENT Piva for Pipes, &c., G. F. Eich, 
London. 
23,930. Treatixc Gotp Quartz, &c., R. Fearson, 


ndon. 

23,931. WasHinc or Scruppinc Gas, 8. Hersey, 
on. 

23,932. CyLinpER WeicHt Toot, C. Fehrenbach, 


Ow. 

23,933. Macninery Packine, H. 8. Fringle and J. 
ordan. London. 

23,984. Markine Bort ies, B. Nichols and 8. Rowland, 
mdon. 

23,935. ATracHInc Traces to Venicies, A. Diss, 


ndon. 

23 936. Coat SusrenpER, R. M. Lloyd and R, H. Marker, 
London. 

23,937. Piates or Biocxs for Printine, A. Cryer, 


ndon. 

23,938. Connections for CLoset Basins, H. E. Collett, 
London. 

23,939. Fornirurg, J. P. Tihon, London. 

23,940. Linotype Macurnes, J. Place, E. Girod, and 
the Linotype Company, London. 

23,941. Copy Ho.pgers, H. A. Johnson, London. 
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23,942. Betts for Doors, Tasies, &c., W. Oddy, 


ndon 

23,943. Cork YARN and Diamonp Mats, E. Hodder, 
London. 

23,944. Rustic SHow-carp, A. Wilson and W. Furness, 
Accrington 

23.945. TrREaDLEs for Raitway SicNa.s, J. G. Dixon, 

ndon. 

23,946. AvuTomatic OvuTLeT VentTiLtator, D. Dean, 
East Bournemouth. 

23,947. Pyrometer, W. Crooke, jun , Frodingham. 

23 948. RecorpING APPARATUS, P. Babbage, 
Cheltenham. 

23,949. Coverines for Pipes, J. C. Sellars and C. A 
Ropes, Liverpool. 

23,950. Gas-MaKING Apparatus, J. H. R. Dinsmore, 
Liverpool. 

23,951. TeLecRapHy, T. Bassnett, Liverpool. 

23,952. Fenper Supports, J. Collett and E. Lear, 
Birmingham. 

23.953. Air Saips, H. D. Hurlbut, London. 

23,954. Dravcat Exciupers, W. Graham and J. C. 
Breare, Halifax. 

23.955. Warpinc and Beaminc Macuines, F. A. Holt, 
Manchester. 

23.956. Sturrinc-Boxes for Enoines, T. R. Wollaston, 
Manchester. 

23,957. AntTI-pampP Sour, F. Ballard, Malvern. 

23.958. Boxes, J. H. Young, Glasgow. 

23.959. Apparatus for Consuminc Smoke, J. Mutter, 
Glasgow. 

23.950. Toys, A. Miller and J. Hodge, Glasgow. 

23.961. Devices for StretcHinc Trousers, J. Paton, 
Glasgow. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


504,698. Wrencn, A. Anderson, Attleborough, Mass. 
—Filed . wly 15th, 1893. 

Claim.—A wrench consisting of a round bar bent in 
the shape of a U and having an outer jaw riveted on 
its two ends, a loose jaw sliding on the side bars of 
the U, with a screw located between said bars, and 





having one end journalled in the outer jaw and the 
other end in the bend of the U, and having a screw 
thread made thereon fitting into a screw thread in 
said loose jaw, the bent bar forming the handle of the 
wrench, substantially as described. 


504,723. Hyprocarson Encine, A. Gray, London, 
England. —Filed November 24th, 1891. 

Claim.—(1) A motor evgine comprising a cylinder, a 
piston working therein, an inlet valve for admitting 
an explosive mixture to the cylinder, an outlet valve 
for the escape of the exhaust gases, nozzles in close 
proximity to the inlet valve to which a liquid hydro- 
carbon is supplied nozzles through which streams of 
highly heated air are projected across the first nozzles, 
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and means for supplying a further quantity of cooler 
air to the heated mixture of air and vapour coming 
from the nozzles before it enters the cylinders, sub- 
stantially as described. (2) A motor engine com- 
prising a cylinder, a piston working therein, an inlet 
valve for admitting an explosive mixture to thé cylin- 
der, an outlet valve for the escape of the exhaust 


gases, a nozzle or nozzles in close proximity to the 





inlet valve to which a liquid hydrocarbon is supplied, 
a nozzle or nozzles through which a stream or streams 
of highly heated air are projected past the first nozzles 
so as to produce spray, and means for supplying a 
further quantity of cooler air to the heated mixture of 
air and vapour coming from the nozzles before it 
enters the cylinder, substantially as described. (3) A 
motor engine comprising a cylinder, a piston working 
therein, an inlet valve for admitting an explosive 
mixture to the cylinder, an outlet valve for the escape 
of the exhaust gases, mechanism for intermingling a 
stream or streams of highly heated air and a stream 
or streams of hydrocarbon oil in close proximity to the 
inlet valve, and means for supplying a further quan- 
tity of cooler air to the heated mixture just as it enters 
the cylinder, substantially as described. 


504,809, CenrrircoaL Liquip Separator, R. A. Lis- 
ter and M. Pedersen, Dursley, Eagland,—-Filed 
November 11th, 1892. 

Claim.—(1) In a centrifugal liquid separator, a top 
cover having a grooved inlet funnel within which is 
fitted a hollow regulator having a tapering opening 
therein, such regulator being adapted to be turned so 
as to place a wider or narrower part of its said open- 
ing opposite said groove or channel in the funnel, sub- 
stantially as described. (2) In a centrifugal liquid 
separator, a hollow regulator, combined with the inlet 
funnel and float, the regulator fitting within the 
funnel and having a shoulder for supporting the 
strainer ring and the float placed within it, all substan- 
tially as set forth. (3) In a centrifugal liquid sepa- 
rator, the combination with the drum or bowl of the 
two imperforate vanes or plates o o', placed near 
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tozether to form a narrow vertical passage through 
which the fluid to be separated enters the drum, 
one of said vanes at its outer end or edge extending 
beyond that of the other vane, but not quite to the 
periphery of the drum. (4) In a centrifugal liquid 
separator having two plates or vanes o o’, placed 
parallel and near together to form a narrow passage 
through which the fluid to be separated enters the 
drum, a partition p, at right angles thereto, located 
between the vanes near the wall of the drum, and 
serving to divide the space between the vanes into two 
parts for the entry of the milk and exit of the skim 
milk, substantially as described. 

504,831. Macn'ne Gun, 2. J. Gatling, Hartiord, 

Conn.— Filed October 20th, 1892. 

Claim.—In combination with the revolving barrels 
of a Gatling gun, a carrier cylinder with projecting 
arms revolving with the barrels, a hopper hinged tu 
the frame of the gun with a wide opening on one side 
for the entrance of the cartridges and belt, ard a 
narrow opening on the opposite side for the passage of 
the belt only, above the carrier, with grooves through 
the hopper adjacent to the narrow opening for the 
passage of the spring fingers and prongs, a cover 
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hinged to the hopper over the opening, with its bottom 
face cut away to leave a space for the passage of the 
belt, and a belt with spring fingers for grasping cart- 
ridges and with prongs between each set of tingers 
projecting into the path of and engaging with the 
arms on the carrier, adapted to pass through the 
hopper, substantially as specified. 

504,852. Hor Water Heater, J. Thorp, Westerly, 

R 1.—Filed March 27th, 1893. 

Claim.—In combination, a water tank, an annular 
water jacket, the ioner wall of which is extended 
below the bottom of the jacket and forms a support 
and a chimney, a vessel above and of a larger diameter 
than the jacket, the bottom of which vessel is pro- 
vided with a depending cylindrical shell which is of 














the same diameter throughout its length as the vessel, 
and extends below the top of the jacket, a series of 
water legs connecting the top of the jacket with the 
bottom of the vessel, and two pipes for connecting the 
vessel and the jacket with the top and bottom respec- 
tively, of the tank, substantially as set forth. 
504,860. SeLr-BALANCING SPINDLE FoR Spinnin, B. 
B. Bradley, Stonington, Conn.—Filed December 17th, 
1892. 


Claim.—(1) The combination with a spindle and a 
flanged bolster and a step therefor, of a supporting 





ep 


case which constitutes an oil reservoir and in which 
said bolster and step are separately contained and 
which extends upward above the flange of and near] 

to the top of the bolster, a nut which is screwed _ 
the upper end of the so extended portion of the bolster 
and which is provided with a downwardly projecting 
sleeve serv:ng as a bearing for the upper surface of 
the bolster flange, and a spring within the said Case 
for supporting the bolster against the bottom of saiq 
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sleeve, substantially as herein set forth. (2) The com. 
bination with a spindle having a sleeve whirl, of 
flanged bolster and a separate step for said spindle, a 
bolster supporting case, the upper part of which is 
within the sleeve of the whirl, a nut screwed to the 
upper end of said case, and having a sleeve projecting 
downward thereinto, and a spring within the bolster 
case for holding up the bolster with its flange against 
said sleeve, substantially as herein set forth, 


504,953, Enoine Governor, RK. H. Thurston, Ithaca, 
N.Y.—Filed September 28th, 1892. 

C'aim.—(1) An engine governor consisting of a 
flexible arm adapted to be rigidly secured at one end 
toa revoluble wheel, arm, or other device, the said 
flexible arm being directly connected with the valve 
gear of the engine, substantially as shown and de- 
scribed. (2) An engine governor consisting of a single 
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unarticulated flexible arm rigidly secured at one end 
tv a revoluble wheel or equivalent and carrying at its 
free end a weight, the said arm being directly con- 
nected with the valve gear of the engine at a point in 
a circle passing through the centre of the wheel, the 
centre of the circle being the fastening point of the 
arm on the wheel, substantiaNy as shown and de- 
scribed, 


505,004. Compounp Ewnatne, E. Reynolds and L. 
Cheshire, Milwaukee, Wis.—Filed March 6th, 1803. 

Claim.—(1) In a compound engine, the combination 
with a main cylinder B, of a short internal cylinder H 
set away from the inner face of the main cylinder, a 
piston having its upper end fitting within the upper 
end of the main cylinder, and its opposite end fitting 
the annular space between the two cylinders, an 
induction and an eduction valve at the lower end of 
the main cylinder, an induction and an eduction valve 
at the upper end of the cylinder, and a port or passage 
D for conveying the steam from the eduction valve at 
the lower end of the cylinder to the induction valve 
at the upper end, all substantially as shown and 
described. (2) Ina compound engine, a main cylin- 
der B, in combination with an internal cylinder H 
extending throughout a portion of the length of the 
main cylinder and set away from the inner face 
thereof, a piston I having the area of one end equal to 
the area of the borecf the main cylinder, while the 











other end has an area equal to the space between the 
two cylinders and forms an annular head which movcs 
within such space, an induction valve F and an educ- 
tion valve G controlling the passage of steam to and 
from the annular space between the two cylinders, an 
induction valve N and an eduction valve O controlling 
the passage of steam to and from the main cylinder, 
and a passage D for conveying steam from the educ- 
tion valve G to the induction valve N, all substan- 
tially as shown and described. (3) In a compound 
engine, the combination with the main cylinder B, of 
a short internal cylinder H set away from the inner 
face of the main cylinder and open at both ends as 
shown, a piston I working within the high and low- 
pressure chumbers thus formed, and suitable induc- 
tion and eduction valves. 








Errs’s Cocoa.—GRATEFUL AND Comrortine.—“ By 
a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and 
by a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until stong enough to 
resistevery tendency to disease. We may escape many 
a fatal shatt by keeping ourselves well fortified with 
pure blood and a properly nourished frame,.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
‘James Epps anp Co, Ltd., Homoopathic Chemists, 
London.”—Also makers of Epps's Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 

fh many beneficially taking the place of tea.—ADVT. 
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TENSILE TESTS OF WROUGHT IRON 
RAILWAY AXLES. 
By Tuomas ANDREWS, F.R.S., M. Inst. C.E., Wortley Iron- 
: works, near Sheffield, 

Tye author has been practically engaged in the manu- 
facture and testing of railway axles for about thirty years, 
succeeding his father as proprietor of the Wortley Iron- 
works, near Sheflield—which is one of the oldest forges in 
the United Kingdom, having been established previous to 
the year A.D. 1650—and at which some of the first railway 
axles were made, about the commencement of the rail- 
way system, in the year 1837. Axles, shafts, and other 
forgings have been since regularly and extensively manu- 
factured at these ironworks. The author trusts, there- 
fore, that the following observations, resulting from his 
experience, on the tensile tests of railway axles, may 
perhaps prove of interest. 

That which should be attempted in the manufacture of 
railway axles is toughness and tenacity of material, com- 
bined with the necessary amount of hardness needful for 
the proper and economical wear of the journals; but the 
greatest care should be exercised to prevent the rigidity 
of the material approaching brittleness, otherwise there 
is danger of sudden fracture. A due regard to these and 
other important metallurgical considerations in the prac- 
tical manipulation of wrought iron axles during forging 
is essential to a proper consideration of the nature and 
suitability of the tests to be applied thereto. In the con- 
sideration of the material of construction of railway axles, 
the question of rigidity holds a prominent place, as the 
greater or less rigidity of the material of which it is made 
is an important factor in the life and liability to fracture 
oa railway axle. 

At the present time it seems desirable to offer a few 
observations on the tensile tests of wrought iron railway 
axles, issued in the railways companies’ recent specifica- 
tion for the construction of private owners’ wagons. The 
foliowing are the clauses to which allusion is made :— 
“ Bach (steel) axle to be guaranteed to stand a tensile 
strain of not less than 35 tons per square inch, with 
25 per cent. of elongation; the test length to be 3in.” 
“ Each (wrought iron) axle to be guaranteed to stand a 
tensile strain of not less than 22 tons per square inch, 
with not less than 25 per cent. of elongation; the test 
length to be 3in.” 

The author, after careful consideration of these tests 
from a metallurgical aspect, is of opinion that the require- 
ments of the above test of tensile strength for wrought 
iron axles is fixed higher than the nature of the material 
or the limits of safe working either justify or require. At 
first a tensile strain of 40 tons per square inch was 
required for steel axles ; this was subsequently reduced 
to 85 tons per square inch. The present general ten- 
dency amongst railway engineers is to demand too high 
a tensile strain in the material of construction without 
allowing a sufficient practical workable latitude. A usual 
test for steel locomotive crank axles is from 26 to 28 tons 
per square inch, and it is not quite clear why straight 
steel axles should be required to have the high tensile 
strength of 85 tons per square inch. Similar remarks 
apply to the tests of wroughtiron axles. Past experience 
shows—vide Kirkaldy’s tests, on Table I.—that wrought 
iron locomotive crank axles have yielded, on an average, 
a tensile strength of about 20 tons per square inch, and 
it is therefore not obvious why wrought iron straight 
wagon and carriage axles should have a higher tensile test 
than this imposed upon them. 

In fixing, however, the tensile strain of 22 tons per 
square inch for iron axles, the nature of the material does 
not appear to the author to have been sufficiently con- 
sidered, nor the results of actual experience in the past 
of the tensile strength obtaining in wrought iron railway 
axles previous to the issue of the new regulations. It 
should be remembered that in manufacturing railway 
axles of wrought iron to the high tensile minimum limits 
just recently required, there is considerable danger of the 
muterial becoming too rigid, and inducing brittleness in 
the subsequent wear and tear of the axles. It may 
further be noticed that the tensile test specified for 
forged wrought iron axles is similar to that frequently 
required of best wrought iron rolled bars. It should, 
however, be remembered that hammered wrought iron 
axle forgings, varying in diameter from 44in. to 54in., are 
not comparable with smaller rolled bars, and it is there- 
fore not desirable that a precisely similar test should be 
applied. The requirements of tensile strength for 
wrought iron railway axles ought rather to be based on 
results previously obtained from similar-sized forgings or 
axles—such as will be found on Tables I. and II.— 
because a test which may be applicable to smaller rolled 
bars is not equally adapted to large iron forgings such as 
railway axles. 

It is known that the tensile strength of iron is less in 
proportion to the size to which it is finished ; thus, a rod 
jin. diameter is of higher tensile strength than one, say, 
2in. diameter, although both are made of the same iron. 
It is therefore unwise and unsafe to expect a large 
forging, varying from 44in. to 5}in. diameter, to have a 
tensile strength of 22 tons per square inch, which is the 
test for small rolled rods. The author considers that 
hammered iron required to yield the tensile strength of 
22 tons per square inch, when finished into a Jarge forg- 
ing like a railway axle, is not suitable for permanent 
endurance, and subsequent wear and tear, for reasons 
stated in this paper. 

A reference to the results of actual tensile tests of 
wrought-iron railway axles and forgings, made casually 
at different times within the last twenty-seven years, 
and previous to the issue of the railway companies’ new 
regulations, shows the results given on Tables I. and II., 
viz., for locomotive engine axles, an average tensile 
strength of 19°97 tons per square inch, and an elongation 
of 17°3 per cent.; and for railway carriage and wagon 
axles, a tensile strength of 20°44 tons per square inch, 
and an elongation of 20:99 per cent. 

_ The above thirty separate observations were made 
indiscriminately at different times within the last twenty 
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years. The axles tested may be regarded as fairly 
representative of wrought iron axles, amongst them being 
axles from various best Yorkshire and other makers, in 
addition to those of Wortley manufacture, and also a 
number of axles of American and Swedish manufacture, 
In course of other recent tests by the author on axles of 
best Yorkshire make—not Wortley—the following tensile 
strain was observed, viz., 23°09 tons; but with this high 
tensile strength in a wrought iron axle it yas found that 
fracture occurred at the second impact A a weight of 
2000 lb. falling 20ft. This indicates fhe danger of 
requiring wrought iron axles to be of too high a tensile 


Description. 


experience, maintains the opinion that wrought iron axle 
forgings ought not, in the interests of public safety, and 
to insure permanent endurance and safe practical work- 
ing, to be manipulated up to a tensile strength of 22 
tons per square inch; and although it is possible to 
make axles to meet this test, yet in doing so with wrought 
iron forgings of such dimensions elements detrimental to 
the subsequent life of the axle are very certain to be 
introduced. The prolonged and excessive hammering and 
working which is required to obtain wrought iron forgings 
of this high tensile strength is, in the author’s opinion, 





decidedly objectionable and detrimental to their sub- 


TABLE I,—Tensile Strength of Wrought Yron Locomotive Crank Axles, by Mr. David Kirkaldy, London. 
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strength, which tends to induce brittleness, and adds 
further confirmation to the general remarks in the present 
paper. 


TaBLE II, — The Tensile Strength of Wrought Iron Railway 
Carriage and Wagon Awles from carions English Makers, by 
Mr. Thos. Andreis. 


Reduction 











Original dimensions of Bieaking 
test pieces. strain per Elongation of 
(square inch in per cent. area 
Diameter. Area. tons. per cent. 
Inch. Syuare inch. 
*748 *439 20°59 24°0 26°7 
*750 *442 21°28 27°0 24°9 
‘751 “443 20°65 rs fer | 42°4 
1°000 *7854 19°85 18°3 26°0 
1°000 *7854 20°57 12°0 17°2 
—- 20°18 21°6 23°5 
990 77 19°73 10°0 9°8 
1°000 "7854 20°69 16°0 15°3 
“990 770 19°94 9°0 13°7 
870 “594 19°00 11°0 20°0 
*880 *608 21°37 26°0 33°1 
— — 21°35 26°8 33°7 
750 *442 20°94 27°8 38°1 
*759 *442 29°60 24°0 24°9 
*740 *430 20°23 18°4 . 
*750 *442 20°00 29°0 
*749 “440 20°30 29°0 35°8 
790 "490 20°59 31°7 40-4 
*798 “500 20:25 8°3 11°6 
759 *442 21°71 23°6 3o°9 
1°129 1-000 20°3 24°0 40°2 
— 21°64 28°0 
- 20°56 21°3 
2°520 4°985 19°00 6°2 
Average 20°44 20°99 


TABLE II. continued.—The Tensile Strength of Wrought Ion Rail- 
way Carriace and Wagon Axles from carious American and 
Swedish Makers. 

Reduction 


Original dimensions of Breaking 





test pieces. straivs per Elongation of 
—_—_—_—_—--- square inch in per cent. area 
Diameter. Area ‘ons. per cent 
Inch, Square inch 
1°129 1:00 20°31 14°5 22°4 
10092 0°80 20°36 18°7 29°2 
1°129 1:00 21°17 24°2 53°5 
1°129 1:00 20°50 17'8 27°9 
1°129 1:00 20°61 24:2 43° 
0°798 0°50 20°78 21°4 40°6 
Average 20°62 20°1 


Table I., from Mr. David Kirkaldy’s tests of locomotive 
engine axles, and the results on Table II., of the 
author’s tests of railway carriage and wagon axles, 
also the tests of American and Swedish axles, show 
that for wrought iron axles the specification of tensile 
strength would have been better suited to the nature of 
the metal if fixed at about 20 tons per square inch, 
instead of 22 tons per square inch. The present 
tensile tests of railway axles ought, therefore, to be 
brought more in accordance with these practical results 
of a safe past experience. 


The author, as the result of considerable metallurgical ‘ 
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sequent wear and tear. The excessive working of wrought 
iron beyond a certain point detracts from its qualities, 
and tends to induce brittleness in its subsequent behaviour. 
The author is fortified’ in the preceding view by the 
opinion of Sir James Kitson, Bart., M.P., M. Inst.C.E., 
President of the Iron and Steel Institute, who considers 
that ‘‘ additional tensile stréngth is only gained at the 
expense of durability’ (Iron, May 10th, 1889). To meet 
the high tensile requirements recently imposed on rail- 
way axles, it is necessary for the iron to be previously 
worked into a high state of crystalline formation. The 
author, as a practical maker of iron axles of large experi- 
ence, does not consider it either wise or safe, in view of 
subsequent wear and tear, and freedom from liability to 
| fracture, that tests should be imposed which require 
axles to be of such a crystalline nature at the commence- 
ment of their work. Above all things, an iron axle ought 
to possess a fibrous structure at the commencement of its 
life work, because an axle subsequently tends to become 
more and more crystalline in wear and tear from the 
' constant jars and concussions incident to its work. 
It is well known that axles and rails, &c., which have 
| fractured in course of wear and tear, have manifested a 
| Strongly crystalline character. Confirmation to this is 
| afforded by the recent remarks of the eminent metallur- 
| gist Mr. G. Snelus, F.R.S., in a discussion at the meeting 
| of the Iron and Steel Institute, May 7th, 1891 :—* Mr. 
| Snelus said he thought that the intricate changes in the 
condition of iron were extremely interesting, but were 
| very difficult to follow. There was one condition of 
masses which he thought they had overlooked in those 
changes, viz., the crystalline condition of matter. Any- 
| one who had ever seen a broken railway axle, and the 
very large facets that there were in the iron, which no 
doubt at one time was fibrous, would know, for vibration 
had an enormous effect in producing crystallisation.” 
The following instance will suffice further to show the 
| danger attending the use of axles of a high tensile strength. 
| The information is afforded by the fracture of a Bessemer 
steel axle near Winwick Junction, London and North- 
| Western Railway. The leading Bessemer steel axle of a 
| fish van, which suddenly snapped into four pieces whilst 
running near Winwick Junction on September 17th, 1888, 
yielded the following high results when tested for its 


, tensile properties after the fracture:— 


Result of experiment on the tensile strength of one sample of cast steel— 
machined to size—from No. 167, W.C.SS, fish-can axle, which 
Sauiled in working September 17th, 1888. 


Breaking weight per square inch in tons... 42°52 
Extension taken on 10in., per cent. .., 15 
Contraction of area, per cent. Nil 
Area tested, squareinches... ... ... .. .. «. 10 
Remarks: Fracture was coarsely granular, and occurred outside 


the 10in. centres, 


In connection with the investigation into the cause of 
the above accident, several pieces were machined from 
the axle to the dimensions of 8}in. x 2in. x jin. Some 
of the pieces, just as cut from the axle, were submitted 
toa bending test; others were thoroughly annealed in 
forge. The details of the results will be found in the 
— of Trade report, November 18th, 1888, Plates 1 

| and 2, 
The following remarks on the broken axle were made 
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by Mr. F. W. Webb, M. Inst. C.E., engineer, London 
and North-Western Railway:—‘* You will see by the 
enclosed diagrams, that as the axle was found after the 
accident, it did not stand the bending test well, but after 
annealing in the usual way it stood to the test very 
much better. The carbon did not exceed 0°38 per cent. 
How the axle got into the state in which it was found I 
am quite unable to trace. The axle is of Bessemer steel, 
and was made in 1878.” 

This accident, and the experimental investigations in 
connection therewith just alluded to, afford another 
indication that railway axles of high tensile strength 
become brittle and crystalline through the vibrations 
and fatigue of wear and tear, and the risk is increased if 
too high a tensile strength, consistent with the nature of 
the metal, is primarily demanded, whether the material 
be wrought iron or steel. 

Suggestions for tensile test of wrought iron azles.— 
As previously named, a reduction appears to have been 
made on the original limit of tensile strength required by 
the new regulations of the railway companies for steel 
axles, viz., from 40 tons per square inch to 35 tons per 
square inch, but no modification has yet been made in 
the case of wrought iron axles. The author therefore 
suggests, in the interests of safety—in order to prevent 
subsequent brittleness arising in the case of wrought 
iron axles—a modification in the tensile strength of the 
iron axle from 22 tons to 20 tons per square inch. For 
all practical purposes the efficiency of railway axles is 
more than amply assured by the excessively severe drop 
test, which, in the author’s opinion, is in excess of all 
reasonable requirements for either iron or steel axles. 

The author, however, ventures to suggest, for reasons 
previously given, that the test for wrought iron railway 
axles should be as follows:—The axles to be capable of 
standing the following test without fracture, viz., five 
blows from a weight of 2000]b. falling from a height of 
20ft. upon the axle, which shall be placed upon bearings, 
3ft. 6in. apart, and turned after each blow. After the 
fifth blow the axle te be broken. Also, each axle to be 
guaranteed to stand a tensile strain of not less than 20 
tons per square inch, with, say, 25 per cent. (or not less 
than 20 per cent. as a minimum) of elongation; the test 
length to be 3in. 

It will thus be seen from the above suggestion that the 
tests are proposed to be about equal for both iron and steel 
axles, ¢.e., as regards the tests of impact and elongation. 
With regard to the breaking strain per square inch for 
wrought iron axles, it is only proposed, for reasons stated 
in this paper, to be brought more in consonance with 
the nature of the metal obtaining in wrought iron axle 
forgings, as ascertained from the results of actual past 
experience. The tensile strength recommended for 
wrought iron axles, for reasons given in this paper, 
receives confirmation from the observations on the tensile 
strength of wrought iron by the eminent American engi- 
neer, Professor Robt. H. Thurston, M.A. The result of 
his experience is given in the following Table III., from 
which it will be seen that the tensile strength of good 
wrought iron, of an equivalent diameter to railway 
axles, is about 20 tons per square inch. This result 
coincides with the safe working tensile strength for 
wrought iron axles given in the present paper. 

TaBLe Il1.—Tenacity of Good Iron. 
Diameter in inches ... 4 ss 5 
Tenacity per sq. in.... 46,000 lb. = 20:53 t. ... 44,000 lb. = 19°64 t. 

“The elastic limit is also usually lower in large than 
in small masses”—Prof. Thurston. 

The author wishes it to be understood that these 
remarks are not offered in any captious spirit, but only 
with the desire of bringing the matter forward, in the 
interests of the public safety, for that reasonable con- 
sideration which he feels sure it will receive from 
railway engineers. 








THE WATER SUPPLY OF LONDON. 
(Concluded from page 583.) 

AFTER dealing with these questions of periodic variation 
of level of water in wells pumped more or less to their full 
capacity, Mr. Middleton proceeds to give many instances 
of natural subterranean gradients from actual experience of 
his own in his professional career, and he shows how 
those gradients have been modified by pumping. From 
these facts he deduces that the influence of pumping 
from any wells sunk in the chalk is not as a rule felt at a 
greater distance than two miles at the outside, and that 
the water gradient is not a true inverted cone having the 
well asits apex. The gradient is flatter along the line of 
least resistance, that is, the direction in which there are 
more fissures than in any other, but in a fine sand the 
gradient is 1 in 4, and is not likely to be much less in 
fissured chalk. The questions of percolation at Nash 
Mills are not, Mr. Middleton thinks, very conclusive, 
owing to their not being continuous and consecutive, and 
owing to a change in the nature of the apparatus used 
for registering during the progress of the experiments. 
Mr. Middleton then deals with experiments on the 
gauging of the various rivers, and states that he considers 
it reasonable to assume that 10in. of rainfall is passed into 
the chalk water system from the bare chalk and from the 
impermeable drift, and that 3in. of rainfall is absorbed 
by the clay and passed into the river, that Tin. of rain 
is absorbed by the partially permeable beds and passed 
into the chalk, which thus receives a supply equal toa 
daily average of 122,000,000 gallons. 

If the gaugings of the river Lea be examined, it will be 
found that the discharge due to spring water—these 
gaugings having been taken during the rainless periods 
—amounts to some 60,000,000 gallons daily, of which 
about 8,400,000 gallons comes from the gravel beds of the 
river Stort, leaving 51,600,000 gallons as a daily average 
supply from the chalk system. The total average daily 
discharge of the river Lea at Field’s Wier is 121,000,000 
gallons, of which we have already accounted for 
60,000,000, leaving, therefore, a balance of 61,000,000 
gallons as storm water. 61,000,000 gallons daily, on an 





area of 421-70 square miles, is equal to 3°64in. of rain ; 
but as 10in. of rain, or 28,000,000 gallons daily, is dis- 
charged from an area of 70°70 square miles, the discharge 
from the remaining 351 square miles will be at the rate 
of 33,000,000 gallons daily, or 2°37in. of rain. 

Thus the volume of water from the chalk basin appears 
to be some 51,600,000 gallons daily, and represents a 
rainfall of 3°70in. on an area of 351 square miles, and there 
is a deficit to be accounted for of 75,000,000 gallons, or 
5°38in. of rain, which has passed into the chalk basin but 
has not appeared in the rivers. 

From the above calculations, it appears that the whole 
of the rain water which percolates into the chalk basin 
does not find its way into the adjacent and visible rivers, 
at least above the gauging station, but that there must be 
a large surplus which finds its way to some invisible point 
of discharge, and which can be drawn upon for water 
supply by pumping, without injury to the rivers or to the 
country generally. An examination of the watershed of 
the Thames points to a similar conclusion. It appears 
that a lowering of the level of the underground water 


supply, even if such a thing were possible, could not affect’ 


the crops, except in a few instances, and then beneficially, 
for the water level is at all times of a most fluctuating 
character, and is already many feet below the surface of 
the ground, and that fear of injury to agricultural interests 
from this cause need not be entertained. 

Mr. Middleton then proceeds to review the circum- 
stances of rainfall, percolation, and gauging of each of 
the different principal streams of Hertfordshire likely to 
be affected by pumping, and arrives at the following con- 
clusion: that there was in the spring of 1892 a wide- 
spread opinion in the county of Hertfordshire that the 
supply of water to the rivers, springs, and wells had been 
permanently reduced. This opinion was not confined to the 
millers, watercress growers, or riparian owners and those 
interested in maintaining the water supply in the rivers, 
but was believed in the district generally. A perusal 
of the evidence will show that since the autumn of that 
year several of the millers in the valley of the Lea in 
particular have come to the conclusion that their fears 
were unfounded and that the changes in the flow of 
rivers have been due to seasonal causes. The oral 
evidence obtained from millers, millowners, and others 
does not confirm the allegation that there has been a loss 
of water in the river springs and wells in Hertfordshire 
extending over twenty years, it is practically limited 
either to a simple expression of opinion or to facts which 
do not go back beyond the year 1884; since that date 
there is evidence of a falling-off in the water levels, not 
of a continuous character as suggested, but fluctuating 
from year to year and culminating in the summer of 
1891, since which time the supply has again increased. 
There does not seem to be any reason to doubt the truth 
of these statements, and they receive confirmation from 
the tables of rainfall, percolation, from the well gaugings 
and from the gaugings of rivers. 

Fluctuations in wells may be received with great 
caution, especially where the wells do not work in 
sympathy with a visible river, as the water levels rise 
and fall from year to year and from season to season to 
as great an extent as 78ft.; thus, in one well which in 
1864 contained only 2ft. of water, the highest level reached 
since that date was 80ft., and in 1891 there was 6ft. of 
water in this well. Fluctuations of 15ft. to 30ft. are 
common, and wells sunk in wet seasons are almost 
invariably found to have been deepened during the next 
dry season, and so on until they have reached a depth at 
which they are unaffected by seasonal fluctuations. 

In view of the almost general belief in the alleged 
lowering of the water levels and in the permanent loss of 
water in rivers and springs, it has been thought well to 
review the evidence somewhat fully in the report in order 
to show clearly on how a slight a foundation the theory 
of permanent depletion is built. Mr. Middleton proceeds 
to state that he is unable in the whole of the evidence, or 
on the arguinents deduced, to find one single item which is 
strongly in favour of the theory of permanent depletion, 
while there are many convincing arguments in support 
of the theory of seasonal change, not the least of which 
is the marked similarity in the gaugings of the rivers 
Thames and Lea, and the necessity which exists from the 
points gathered from these tables that, if the river Lea has 
suffered depletion, the river Thames has suffered to a still 
greater extent, while it cannot be alleged that this effect 
has been produced in the basin of the Thames by pumping 
from the chalk basin, as such pumping is practically non- 
existent. Anexamination of the water-contour map and 
of the well sections shows that with very few and trifling 
exceptions—which can be accounted for by local circum- 
stances—the laws of gradient and direction are strictly 
followed, and that the level of the chalk water basin is 
below that of the rivers, even in times of high water 
seasons, down to points on the rivers themselves far below 
the places where they are said to have taken their rise in 
former years; therefore, even if the rivers had been 
depleted above those points, an abstraction of the water 
from the chalk basin would not be responsible for the 
loss. There are unfortunately several gaps in the tables 
which should be filled up, in order to render it thoroughly 
reliable and indicative of the watersheds of the several 
rivers. For the reasons already recorded, and from the 
information derived from the tables of rainfall and perco- 
lation, and from the river gaugings—along with the 
general evidence as printed in the report—it would seem 
that there is no proof of any permanent depletion of any 
river, well, or spring, except from local causes; while 
there is evidence that the changes recorded, where not pro- 
duced by local pumping or the undue extension of 
water-cress beds, have occurred to at least as marked 
a degree in years gone by, and prior to 1875, and that 
they will occur again. The action which has taken place 
is defined very clearly in the several diagrams which 
accompany the report, and the general similarity between 
the records when exhibited in this form, and the material 
support which they afford to each other in consideration 
of the various phenomena, is most marked. 
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The aim of these observations is apparently to show 
that pumping from below a weir cannot affect the 
stream above it either in level or volume; that. simi. 
larly, if a river be pumped dry the head waters 
are in no way affected by such pumping; and that 
neither less nor more water comes down to the pumping 
station than if no pumping took place, and that for 
the same reasons pumping from the rivers running jn 
the veins of the chalk towards the sea will only create 
a dip in the water gradient at that point which will 
extend for a short distance in all directions round 
the well from which the supply is drawn; that 
so long as the pumping level is maintained the same go 
long will the gradients of approach remain the same: 
and that even if the supply were absolutely exhausted 
for the time being the gradient would not be ex. 
tended; that the gradient does not extend for more 
than two miles from the well, and that even this dis. 
tance is quite exceptional, the probable gradient being 
at the rate of about 1 in 10, and that for the reasons 
given no pumping from the chalk could affect the upper 
waters of the chalk supply, but that the wells might 
be pumped dry before such effect took place. The local 
effects, on the other hand, would be to dry up all wells 
and springs within the radius of influence of the pump- 
ing station so long as pumping was continued. 

To those interested in the questions here dealt with, 
we recommend a perusal of the report itself, which is of a 
very exhaustive character, and is replete with tables 
which leave nothing to be desired as indicative of the 
care and caution which have been exercised in arriving at 
the conclusions stated. 

An examination of sewage farms shows that at Luton 
and Bishop's Stortford there is ample opportunity for 
dealing with the sewage in the higher portions of the 
farms, but that the night sewage, and that which is 
passed into the low levels, is inefliciently dealt with. At 
Hertford the etiluent from the sewage works is con. 
demned, at Stevenage there is no proper drainage 
system, at Broadwater and Berkhamstead there are 
pollutions which should not exist, while the sewage works 
at Welwyn and Walkern are eminently unsatisfactory, 
and there are any cases of pollution from farm build- 
ings and private houses which are noted. It need hardly 
be remarked that the effluent from sewage farms which 
discharge into rivers which afford a supply of water to so 
large a population should be beyond suspicion. 

Mr. Middleton's report on slip and short stroke we have 
already referred to in a former article, and there can be 
no doubt that the figures there set forth form a valuable 
addition to pump literature. 

In his report on Teddington weir and the gaugings 
of the Thames, Mr. Middleton points out how very ill- 
adapted for the only gauging station on the most im. 
portant river in England, Teddington weir is, both on 
account of the complexity of the arrangement of tumbling 
bays, weirs, paddles, and sluices, their varying levels and 
the effect of the tidal water on them, and also from the 
liability to error produced by the necessity for relying on 
evidence of not the most trustworthy character for the 
position of every gate, sluice, and paddle out of such a 
number. This weir is not the best for recording the 
discharge of the river when considered from the point 
of a water supply, for three afiluents join it below the 
pumping stations of the water companies, the volumes of 
discharge of which are an unknown and an uncertain 
quantity. As the intakes of the water companies, with 
the exception of the East London Company—which has 
only power to take 10,000,000 gallons daily, and in fact 
takes far less than this quantity—lie between Moulsey 
and Sunbury weirs, which are in themselves similar and 
simple in construction, Mr. Middleton advises that 
gaugings should for the future be taken at these weirs. 
In this way the gaugings at one station would serve as a 
check on those at the other, and on the quantity of water 
withdrawn by the water companies. Mr. Middleton 
himself made a succession of gaugings at these weirs, 
which, although they were not continued for a sufficiently 
long time to be thoroughly conclusive, yet tend to show 
that the two weirs do check each other, and that the dis- 
charge at Teddington weir, as recorded by the Thames 
Conservancy, is some 7 per cent. below the actual 
quantity of water which passes that weir. Mr. Middleton 
also calls attention to the fact that the minimum dis- 
charge always occurs on a Sunday or Monday, and that 
this is occasioned by the water companies pumping less 
water on Sunday and an excessive quantity on Monday, 
and to the mills shutting down their sluices on Saturday 
and holding the water up until Monday morning. The 
quantity of water held up in this manner appears to 
average some 33,000,000 gallons daily, and the minimum 
gaugings should be increased to this extent. Thus by 
checking the volumes of water at the weir above and 
below the intakes, a more accurate record of the effect of 
pumping operations on the river would be obtainable than 
is possible under the present system of taking the flow at 
Teddington only. 








Tur Netherland Society for the Promotion of Industry 
offers its prize for 1894 for papers containing an indication of the 
means of obtaining energy through windmills, to accumulate this 
energy electrically, to transmit it or to make it portable, and 
desires more particularly an answer to the following questions :— 
(1) What is the average energy a common windmill is able to 
produce, per day of twenty-four hours, in combination with an 
electric accumulator ; what would be the installation most suitable 
to this effect, and what would be the cost of one horse-power 
hour? (2) Is it possible, from an economical point of view, to 
apply the new atrial motors on an extensive scale for the accumu- 
lation and the utilisation of this energy! If so, what mechanical 
appliances would be required for this purpose! The project of a 
supposed application of the system, by which a factory is provided 
with light and power, is wanted as an illustration. The drawings 
belonging to the answers must be made on white paper—no blue 
prints—on a scale of }. [Presumably jin. to the foot.] The prize 
offered is the gold medal of the society and a reward of £30. 
Answers must be sent before July Ist, 1894, with the author's 
name in a closed envelope, to the general secretary of the society, 
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IRRIGATION PUMPING MACHINERY. 


| 


THE engraving illustrates a portable centrifugal pumping | 


plant constructed by Messrs. Tangyes, of Birmingham, for | cient solid fuel is required to form a base for ignition, sothat | ing plates. 


| economy. 
| drawn through the fire, a small amount of draught is required. | forming the mass of the structure. What may be called both 


The air necessary for combustion not having to be | 


A regular steam pressure can be maintained, as only suffi- | 


= > Petroleum tank 














Swan Enc. 


neering News, light iron members were imbedded in the concrete 


top and bottom chords were made of angle irons and stiffen- 
All lateral iron members were dispensed with, 


irrigation in South America. The centrifugal pump has Qin. | the pressure can be quickly increased or reduced by varying | but at the abutments the thirteen chords were anchored to 
suction and delivery branches, and is capable of delivering | the quantity of liquid fuel by means of the cock provided. | vertical members, as shown, and these were connected by 
1300 gallons per minute a maximum total lift of 25ft. The | The oil tanks can be kept some distance from the engine or | horizontal channel bars, and the horizontal top chord was 
disc is 42in. diameter, keyed on a forged manganese bronze | boiler-house, so that any danger from fire is considerably | made continuous. The arches had a span of 55:8ft., with a 


spindle. This pump is driven direct by one of their improved | reduced. The boiler is fitted with a fly-whee! feed-pump and | 
Archer engines having an 8in. steam cylinder Yin. stroke, lagged | an injector, both conveniently placed for easy access. These | 
with sheet steel and fitted with relief valves, asbestos packed | pumping engines have given such satisfaction that Messrs. 
drain cocks, and special cylinder lubricator. The piston-rod | Tangyes have had many repeat orders for this and larger sizes. | 


and crosshead are of steel forged together. The connecting | 
rod is of wrought iron, with adjustable bearings at each end, 
that for the crank pin being lined with plastic metal. 
The crank shaft is of steel, with half coupling forged on, | 
and connected to the one on the pump spindle by conical | 
steel bolts. Continuous lubrication is secured for the crank 
pin by means of wipers, each fed by a copper pipe from a 
reservoir on the front of the engine; the oil is conveyed by 
similar pipes to the other working parts. A broad faced fly- 
wheel is provided onthe crank shaft, so that the engine can be 
used for other purposes by disconnecting the pump spindle, 
which is easily accomplished. 
_ The boiler is of the portable multitubular type on wrought 
iron wheels, with turn carriage and shaft for horses 
or oxen. The grate surface is large, so that wood or coal can 
be used. It is also fitted with one of Holden’s patené injec- 
tors for burning liquid fuel, in combination with solid fuel, 
without any alteration of the fire-box other than the fire- 
door, as shown on the illustration, when liquid fuel is plen- 


tion to the comparative costs of a wooden and a concrete | 





tiful. The use of this method results in effectual combustion, 
entire absence of smoke, intense and regular heat with 








CONCRETE AND IRON ROADWAY BRIDGE AT 
NEUHAUSEL, HUNGARY. 


A CORRESPONDENT, Mr. F'. von Emperger, calls our atten- 


iron roadway bridge erected by the Hungarian Government 
over the river Neutra, near Neuhausel. From Mr. 
Emperger’s letter, and from a description of this work in 
the Zeitschrift des Oecsterreichischen Ingenieur und Archi- 
tekten Vereines, we give the following description :— 

The original plans for the bridge called for a wooden 
structure of twelve spans of 39:4ft. each, at a cost of about | 
12,000 dols. complete; but the firm of Wuensch and Co. 
submitted bids for a bridge made of concrete and iron for | 
13,700 dols., and the contract was finally awarded to this 
firm after some minor changes in the design. This bridge 
has six arches of 55:8ft. span, which were erected in four | 
months. 

As shown in the accompanying illustrations from the Engi- 


rise of 44-5in., and were 98in. thick at the crown, and 54:3in. 
thick at the springing line. The total width of the arch, 


| over parapets, was 19-66ft. 


These arches were built on a falsework resting upon pile 
bents, 8°2ft. apart. The gravel used for the concrete was 
taken from the river bed, and the average size was about that 
ofa walnut. The concrete for the foundations, or under 
water portion, was made of one part Portland cement, five 
parts Roman cement, and thirty parts sand and gravel—1 to 
5. This concrete was deposited in place by means of a 
funnel-headed tube. Above water, the concrete was made of 
one part Portland cement to ten parts of sand and gravel, 
with proportions of 1 to 8 in the upper parts of the abut- 
ments and piers. All concrete was rammed in 8in. layers, 
and the piers were only built up 20in. above the springing 
line, the remainder of the pier being built up simultaneously 
with the arches. 

In building the arches the centreing was covered with a 
heavy tarred paper, to prevent warping from the moisture in 
the concrete. The iron members were then put into position 
and the concreting began. The concrete for the arches was 
made of one part Portland cement and six parts of sand and 
gravel for a layer 10in. to 12in. thick; concrete 1 to 8 was 
used for the spandrel portion. The arch concrete was care- 
fully rammed in layers at right angles to the radial lines of 
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the arch, and especial care was taken in ramming the con- 
crete that came below the arched bottom chords. As a rule, 
one arch was finished in one day, and it was therefore 
practically monolithic. The spandrels were built with a 
slight grade toward the pier for the purpose of drainage. 

The centreing was left undisturbed for thirty days after 
the last arch had been finished, and striking the centres 
was commenced at the two centre arches. The following 
table shows the amount of final settlement as compared with 
the time each arch was supported by its centreing :— 

Ist arch supported 43 days, settled 
2nd arch supported 41 days, settled 
3rd arch supported 40 days, settled 
4th arch supported 36 days, settled 
5th arch supported $2 days, settled .. .. 
6th arch supported 31 days, settled .. .. 





O-E9lin. 


The total amount of concrete used in this bridge was 
1346 cubic yards, and the ironwork weighed 88,180lb. At 
the final testing of the bridge an evenly distributed load of 
82 1b. per square foot of roadway was applied, and later an 








Section of Neuhausel Concrete Bridge 


exceptionally heavy live load was tried. The maximum 
temporary deflection was 0:138in., and the maximum set 
was 0-O3lin. As figured, the maximum strain at the crown 
was 4101b. per square inch ; the maximum tension on the 
upper member of the iron frame was 2°6 tons per square 
inch under the most unfavourable conditions of load, and the 
strain on the anchor bolts was 4-07 tons per square inch. 
With Portland cement 1 to 6, and allowing twenty-eight days 
for setting, the strain at the crown is within one-fifth of the 
ultimate breaking strain. 


Sa = 


Centre of Spen 


eacnama mene nee Mo 


Top Chord 


Borrom 
SF tora 


Oo S$ IS 99 
LO eer es 





*- 124% 





Anchorage 
Ironwork of Neuhausel Bridge 


Mr. von Emperger, in commenting on this bridge, contrasts 
it with the Philadelphia concrete and steel highway bridge, 
described in Engineering News of September 7th. He com- 
pares the principal dimensions as follows :-— 


Philadelphia. Neuhausel. 


Span.. 25° 3ft. 55° 8ft. 
Kise .. i ee ew 77in. 44°5in. 
Thickness at crown .. 27in. 10in. 
Thickness at abutment 75in, 54in. 


Our correspondent goes on to say that the Philadelphia 
structure was probably economical as compared with stone; 








Longitudinal Section—Neuhausel Bridge 


and the application of what isa new system in the United 
States was creditable to Mr. Frick, the engineer; but with 
more faith and more experience in the materials used, it is 
evident, by the Hungarian example given, that he could have 
produced a still cheaper bridge. It must be taken into con- 
sideration, however, that good concrete costs more here than 
in Europe, and its use for monolithic bridge construction, in 
connection with steel or iron members, has made little pro- 
gress in the United States. There is evidently a future in 
this country for work of this description, and the beginning 
has been made. 








Naval ENGINEER AppoINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant constructor, second 
class: Edgar N. Mooney, to the Empress of. India, additional, to 
date December 16th. ye re constructors, third class: Richard 
J. Dennis, to the Royal Sovervign, additional, and Julian J. King- 
Slater, to the Resolution, additional, to date December 16th. 
Staff engineers: Isaac E. Hurst, to the Marathon, undated, and 
Thomas Rule, to the Bonaventure, to date December 20th. Chief 
engineers: W. F, Pamphlett, to the Astrea, to date December 20th ; 
Ernest F. Ellis to the Cossack, and Alexander Kerr to the Calliope, 
to date December 7th. Engineers: James H. Watson, to the 
Marathon, to date January Ist, and Edward G, Guyatt, to the 
Lapwing, undated. Assistant engineers: Daniel J. Carruthers to 
the Ringdove, William P. Leahy to the Conquest, and Horatio 8S. 
Barnett to the Marathon, to date January Ist, and Arthur R. 
Grant to the Revenge, to date December 15th. 





BRITISH AND FRENCH BATTLESHIPS AND 
COMMERCE, 1840—1874—1893. 

Ara time when serious apprehensions are aroused in our 
country, as to the sufticiency of our fleet for the protection 
of the trade routes of the British Empire, and for the main- 
tenance of its supremacy upon the high seas, it cannot be 
otherwise than important in the highest degree, to place 
before the public a clear and succinct statement of our posi- 
tion at the existing moment, as to chips and guns, and also 
to point out the increasing responsibilities which the authori- 
ties employing those ships and guns are expected to assume. 
The debate in the House of Commons last week was in one 
sense most unsatisfactory. No clear conception appears to 
have been held by the various ministers who spoke, as to the 
actual relative forces possessed by Great Britain and France 
at the present time, or what the actual proportions would be 
in a year or two, nor was any notice taken of the develop- 
ment of British trade, and the consequently increased respon- 
sibilities accruing to the Government for its protection. 

With a view of placing before our readers the actual figures 
in as small a space as possible, we have prepared a compre- 
hensive statement, giving the names and full particulars of 
all the vessels which composed an ironclad fleet, built and 
building in the year 1874, of which we happened to possess 
the details, and of all the ironclad fleet, built and building, at 
the present moment. We deal with iron-plated ships specially 
to-day, as they were the subject of debate last week, but we 
propose to take the fleet, as a whole, upon a subsequent 
occasion. The period of nineteen years, which has elapsed 
since 1874, will sufficiently illustrate the immensely increased 
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Name. Tonnage. | Ma. QF ee 
M.L | BL. Laie e | ion a 
chine. large. 

Achilles 1,820 14 2] 2 44 
Agiveourt 10,690 hy — | We _ 4h | 
Alexandra 9,490 8 10 | 23 -- 2 | 
Audacious f 6,010 10 8 16 sas || 
Bellerophon 7,550 10 0 | 16 — 6 | 
Black Prince ‘ 2 27 n 4 lis 
Cyclops ; 4 ” 8.9, 10 5 
Devastation 0,330 4 19 12.14 = 
Dreadnought 10,820 ' 25 14 z 
Glatton 4,10 2 7 12, 14 nd 
Gorgon — 3,560 4 ” s,9% 10) ]i% 
eee 3,560 4 8 G6. 0lis 
Hector .. . 710 Is s 4 , 
Hercules .. 8,680 4 29 ‘ 6,8, 11S 
Hotspur ‘ 4,010 2 2 4 11 = 
| Se 3,500 4 = 9 8,910] | 3 
Invincible... 6,010 0 6 iv 6, 8 + 
Iron Duke 6.010 10 8 To 6.8 = 
Minotaur .. 10,600 7 . 16 ' 4} 8 
Monarch : 8,320 7 23 Z: 
Northumberland 1,780 27 2 is 6 5 
Penelope .. 4,470 8 lo 5 
Prince Albert... 3,880 4 6 , 
Rupert ; 5,440 -- $ 13 
Scorpion ) 4 oF 
Shannon .. ™) ” Ml 
Sultan 9,290 12 7 7 
Swiftsure .. 6910 10 s 20 — 
Temeraire . 8,540 s 6 ") we 
Thunderer 0,330 - 4 1s — |l2tol4 | 
Triumph .. 6,640 10 4 21 — i,s8 
Viper .. 1,230 2 oa RG 43 | 
Vixen .. 1,230 2 =m : 44 
Warrior , 9,210 $2 - Ss 4h 
Wivern. o> ae 2,750 + s - 44,5 
Agamemnon 8,660 4 2 19 — 15, 18 
Ajax .. 8,660 4 2 19 15, 18 | 
Arson 10,600 Ww 2% — 1s | 
Aurora 5,600 12 2 _- 10 | 
Australia .. 5,600 12 22 _ 10 a 
Barfleur 10,500 — 4 24 10 Iz > 
Belleisle 4.870 4 15 - Cae bed -” 
Benbow oe 10,600 12 2 — Is 7 
Camperdown .. 10,6000 10 2 - Is & 
Centurion 10,500 i 27 10 12 = 
Collingwood 9,500 it cal) Is S 
Colossus 1,420 ‘ 2 14, 18 a 
Conqueror 6,200 — ( Is - 12 5 
Edinburg... .. . 7,500 9 20 14,18) | © 
Empress of India . 14,150 4 3H 10 1s 5 
Galatea .. . : 5,600 12 22 - 10 S 
Hero , 6,200 —_ ‘ 18 - 12 = 
Hood .. 14,150 4 30 10 1s & 
Howe .. 10,300 — 10 26 18 3 
Immortalite 5,100 12 22 10 Fa 
Impérieuse 8,400 14 18 - 10 2 
Inflexible .. 11,880 4 s 22 . 24 5 
Narcissus .. 5000 12 22 - 10 S 
Nelson 7,630 12 _ 7 4 6,9 ~ 
Neptune 0,310 6 - 25 - 9, 12 £ 
. eae 11,940 - S 23 6 2» 3 
Northampton .. 7,630 12 24 6,9 8 
Orion .. * 4,870 1 . 14 _ 12 5 
Orlando 5,600 12 23 -- 10 = 
Ramilies .. 14,150 { 36 10 18 | 8 
Repulse 14,150 1 36 10 18 in 
Resolution 14,150 1 36 10 1s = 
Revenge 14,150 ' 36 10 Is |< 
Royal Oak 14,150 — { 36 10 Is i2 
Royal Sovereign 14,260 ' 36 10 Is = 
Rodney a 10,300 _ 10 24 a Is & 
Sans Pareil 10,470 li 20 _— 18 |e 
Superb. 9,170 16 ( 30 12 2 
Trafalgar .. 11,940 \ 24 6 20 12 
Undaunted 5,600 12 2 - 10 i aia 
Warspite .. 8,400 14 1s 10 ts 
Renown 12,350 H 0 1” 
Magnificent ; 14,900 { 28 12 
Majestic .. .. . 14,900 " 28 2 ) 


* Not known. 
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growth of the ironclad fleet, and it also serves to show the 
still more remarkable increase in the growth of our responsi- 
bilities as a nation for the protection of our carrying trade. 

Let us, however, in the spirit of inquiry first go back to the 
position of our own and of the French fleets in 1840, and see 
what was the condition of our carrying trade then. At that 
date the United Kingdom possessed 120 ships of the line, to 
54 vessels of similar class in the French navy. The tonnage 
of British vessels was 2,768,262 tons; that of France only 
662,500 tons. Hence the proportion of battleships to carrying 
trade was one to 23,000 tons. It will be observed that the 
mercantile marine of the United Kingdom was then four 
times as large as that of France. 

In 1874 the number of battleships was in this country 
forty-nine, against forty belonging to France; but whilst 
nearly all the British vessels were entirely of iron and ser- 
viceable, twenty-eight of the French ships were wooden, and 
inferior in every way to the British patterns. Our mercan- 
tile marine had increased to 6,132,651 tons, whilst that of 
France was only 995,771 tons, or about one-sixth of our 
carrying trade. Practically, however, our ironclad fleet was 
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more than double the strength of that of France, tho 
each individual battleship had about 112,000 tons of trad 
protect. When it is considered how short a time the 
struction of iron-plated vessels had been proceeding, 
of progress seems quite astonishing. 

It is idle, however, to assume that the rate of progress hia 
not been still more astonishing since that date, though the 
most rapid advance has clearly taken place during the ee 
six or seven years. A glance at our comparative tables shows 
that, after striking out the thirty-five ironclad vessels that na 
common to both periods—that of 1874 and 1893—we find that 
a balance of forty-four battleships, of recent type, built and 
building or completing, still remains; whilst a very large 
proportion of the older vessels have been re-armed on 
re-engined, and are well able to assume their positions as sea. 
going battleships, if required. The changes in armament 
will be seen by a reference to the respective columns in the 
return, and the addition of machine and quick-fire guns has 
of course vastly increased the power of the armed vessels, 

In the meantime what has France been doing? There jx 
little doubt that she has been awakened. At the present mo. 
ment she has seventy plated vessels either built or building 
although eighteen wooden ships are still included in her navy 
list; and the rate of laying down vessels is to be further 
enhanced. This immense increase in naval shipbuilding 
cannot, however, be for the protection of her commerce, for 
her carrying trade has decreased since 1874 to only 950,000 
tons; hence it is clear that such increase can only be 
intended as a menace to our carrying trade, which has 
developed to the extraordinary extent of 8,879,000 tons, or 
nearly ten times that of France. 
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Caledonia... .. .. 6,832 24 7 4) 
Lord Clyde 1s 6 
Lord Warden .. 
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These figures speak for themselves. When the relative 
proportion between the carrying trades of the two countries 
was only as four to one, our Government deemed it essential 
to maintain a fleet of 120 ships of the line to keep in check 
fifty-four belonging to France. Now that our commerce has 
increased until it is tenfold that of our neighbours, we find 
ourselves in prospect of a fleet of British ships seventy-nine 
strong, opposed to fifty-two on the part of France, after 
excluding the eighteen wooden ships, and the—certainly 
not remote—possibility of our having to engage Russia at 
one and the same time. 

These are facts which we commend to the consideration 
of the ratepayer at this very moment. Si vis pacem, pare 
bellum ! 








Private Bit Lecistation,-—The time limited by the Standing 
Orders of the House of Commons for depositing all private Bill's 
which will be introduced into Parliament next session expired on 
the 22nd inst. The total number of Bills lodged was 167, as com- 
pared with 182 deposited at this time last year, thus showing a 
decrease of 15 as compared with the number lodged for this session, 
and a decrease of 52 as compared with the Bills deposited for the ses- 
sion of 1892, Ageneralanalysisof the Bills for next session shows that 
34 are promoted by county councils, corporations, local boards, and 
other public bodies; 72 relate to railways, docks, and canals ; 2 to 
gas and water undertakings: 12 to bridges and harbours: 
7 to tramways and tramroads; and 19 are of a miscellaneous 
character. The following is a complete alphabetical list of all 
the deposited Bills that relate to London and its suburbs:—Car- 
shalton Gas, Central London Railway — Extension of Time - 
Charing-cross, Euston, and Hampstead Railway, City of London 
Police, Colne Valley and Central Middlesex Water Companies, 
Ealing and South Harrow Railway, East London Water, Harrow- 
road and Paddington Tramways, Harrow and Stanmore Gas, 
London, Brighton, and South Coast Railway (New Lines, &c.), 
London, Brighton, and South Coast Railway (Steam Vessels), 
London, Chatham, and Dover Railway, London County Council 
(General Powers), London County Council (Improvements), London 
County Council (Tower Bridge Southern Approaches), London 
County Council (Water), London Life Association, London and 
North-Western Railway, London Streets and Buildings, London 
Tramways Company, London, Walthamstow, and Epping Forest 
Railway, South-Eastern Railway, Southend Water, Southwark and 
Vauxhall Water, Surrey Commercial Docks, Thames Conservancy, 
Tottenham and Forestgate Railway, Uxbridge and Rickmansworth 
Railway, West London Tramways, West Middlesex Water, and 
Westminster (Parliament-street, &c.) Improvements, 
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RAILWAY MATTERS. 
Tux South Indian Railway, for the first half of 1893, 


earned 4°58 per cent. on the capital expenditure, which gives 
Government a good profit from the system. 


Tue famous Swiss locomotive works at Winterthur 
have been enlarged this year, and now employs nearly 900 men, In 
1884-85 it produced £58,400 worth of work ; in 1891-92, £174,600 
worth ; in its fiscal year recently ended, £190,200 worth. The out- 
wut was sixty-nine locomotives last year against sixty-five the year 
fefore, and it has large orders on hand now, 


Mu. Harry Potxirt, works manager of the locomotive 
department at the Gorton Works, near Manchester, was appointed 
last Saturday as locomotive engineer to the Manchester, Sheffield, 
and Lincolnshire Railway. Mr. Pollitt, who is a very able young 
official, succeeds Mr. 'T, Parker, whose resignation, after thirty- 
five years’ service with the company, was mentioned in THE 
ENGINEER last week, 


‘’ax Imperial and Royal General Inspection of the Aus- 
trian railroads have ordered that hereafter on time-tables, those sta- 
tions where nothing is to be had except drinks—wine, beer, coffee, 
tea, kc.—and cold victuals shall be designated by the figure of a 
cup. Those stations where hot dishes are obtainable at least at meal 
times, must be designated by a crossed knife and fork. Trains in 
which a dinner on a tray will be provided, and those which have 
dining cars attached—one or two in the Empire—must have that 
fact noted on the time-table. 


Revuter’s Agency have received mail advices from the 
West Coast of Africa giving some particulars of a serious accident 
which occurred in the latter part of last month on the new railway 
from Matadi to the interior of the Congo State. A train conveying 
several Belgian officials and a number of black labourers was round- 
ing a sharp curve some distance inland when it left the rails, and 
the carriages were thrown down a precipice, a distance, it is re- 
ported, of 300ft. The whole train was completely wrecked. Several 
persons, including foar Europeans, were killed, and many were 
terribly injured. 


Ar several of the large stations of the Bavarian rail- 
roads electric ow plants have been established recently by the 
management, which reports not only a much improved illumina- 
tion, especially in the case of lights in the open air, but an important 
economy. The cost at four stations is given by the Ruilroad Gazette 
as follows :— 


Bainberg. Nuremberg. Ratisbon. Wiirzburg. 

dols. dols, dols, dols. 

Gas... .. oe 24,063 30,700 36,362 .. 27,830 
Electricity .. 13,553 4, = -18,553 16,542 20,648 


This shows a saving of 44, 40, 54, and 26 per cent, at the four 
stations respectively, 


Tur Monte Generoso Mountain Railway on the Italian 
side of the Alps, but in Swiss territory, from whose upper end is 
had a glorious view of the Italian lakes, the great plain of Lom- 
bardy and the highest Alps illuminated by an Italian sun, was sold 
at auction in October, having been open but two seasons. It had 
cost about £80,000 and brought but £14,000. The purchaser, Dr. 
Carlo Pasta, owns a large hotel on the side of the mountain, and 
has also bought the hotel and reetaurant which the railway com- 
pany built on the summit. This mountain railway is within forty 
miles of Milan and but a few miles from the St. Gothard railway 
route from that city over the Alps, perhaps the most picturesque 
line in the world; and it is within a few miles of the three beautiful 
lakes, Maggiore, Lugano, and Como, which are great resorts of 
tourists in the spring and early summer, yet it seems the number 
of visitors has been insufficient to support the Monte Generoso 
Railway. 


Ture Trans-Caucasus Railway, as the line is called, 
which connects the Caspian with the Black Sea, has the Russian 
oil region at its Caspian terminus, and petroleum forms a large 
part of its traffic. The road has very steep grades and a single 
track, and the petroleum production is increasing so fast that 
there is talk of laying a pipe line to carry it to the Black Sea; but 
the railroad authorities advocate laying a second track instead. 
The oil men complain of over-production, the output of illuminating 
oil from this region having been about 340 million gallons in 1890, 
371 in 1891, and 392 in 1892, Russia consumed only about one- 
third of last year’s production, and the remainder had to meet 
American competition, An American contemporary says that out- 
side of Russia India is the principal consumer of Russian petro- 
leum, taking about 73,000,000 gallons in 1892, while England took 
33,000,000, Austria 31,000,000, and other European countries 


54,000,000, 


At a recent meeting of the Liverpool Engineering 
Society, and in a paper entitled, ‘‘A Tour in South Africa, with 
reference to engineering work, past and present,” Mr. G. L. 
Burton, Assoc. M. Inst. C.E , said:—‘ The first Act for railways 
was passed in 1857, although the first line was not actually opened 
until 18€3, From then, until about 1875, little progress was made. 
About this period, however, the Government brought all existing 
lines, and continued all extensions. From 1877 to 1887 consider- 
able progress was made owing to the rapid development of the 
diamond fields, and from 1887 to the present time still further 
extensions have taken place owing to the development of the gold 
fields. The original gauge of the lines, as built by private enter- 
prise, was 4ft. Shin. After the purchase, however, by the Govern- 
ment, this was altered, and all further extensions made to 
3ft. bin.—a fact which is now much regretted by all leading men 
in the colony.” 


THE Ottawa Car Company has just completed two 
electric postal cars to be run in connection with the street railway 
service, for carrying the mails between the post-office and the 
several railway stations. The Postmaster-General entered into a 
contract with the Street Railway Company to try the experiment, 
with a view to the system being introduced in other cities in 
Canada where the street railway service was operated by electricity. 
Messrs. Ahearn and Soper, Canadian agents for the Westinghouse 
Electric and Manufacturing Company, equipped the cars with their 
30-horse power motors, and, the Electrical World says, the result 
has been entirely satisfactory. The cars are 20ft. in length, 
mounted on Brill trucks, with doors in the sides for loading and 
unloading the mails, The postal authorities estimate that where 
it took twenty minutes to convey mails from the post-office to the 
railway station by the old system, the same service can be per- 
formed row in five minutes, which will enable the time of closing 
the mails to be delayed at least fifteen minutes. 


THE record of train accidents in the United States in 
October, includes 132 collisions, 116 derailments, and 12 other 
accidents, a total of 260 accidents, in which 97 persons were killed 
and 328 injured. These accidents are classified by the Railroad 
Gazette as follows :—Collisions : Trains. breaking in two, 17; mis- 
placed switch, 10; failure to give or observe signal, 12; mistake in 
giving or understanding orders, 8 ; miscellaneous, 30 ; unexplained, 
09; total, 132, Derailments: Broken rail, 4; loose or spread rail, 
1; defective bridge, 1; defective switch, 2; defective frog, 2; 
bad track, 1; unsubstantial road bed, 1 ; broken wheel, 6 ; broken 
axle, 14, broken truck, 4: fallen brakebeam, 1; failure of drawbar, 
°; broken car, 1; bent axle, 1; boiler explosion, 1; misplaced 
switch, 8 ; careless running, 1 ; bad switching, 3; track repairers, 
“3; quick application of air-brake,1; animals on track, 11; land- 
slide, 4; washout, 1 ; malicious obstruction, 4 ; accidental obstruc- 
tion, 2; maliciously misplaced switch, 1; unexplained, 33 ; total, 
116, Other accidents: Boiler explosion, 1 ; cylinder explosion, 1 ; 
cars burned while running, 4; various breakages of rollin stock, 
3} other causes 3; total 12. Total number of accidents, 260, 





NOTES AND MEMORANDA. 


TE use of salt water for fire protection is to be inves- 
tigated in Boston, U.S., the fire commissioners having requested the 
city engineer, Mr. Wm. Jackson, M. Am. Soc, C.E., to report on 
the feasibility and probable expense of putting 2 salt water pipe 
system through the district in greatest need of extra protection. 


In the so-called ‘‘Bad Lands” of Wyoming and 
Montana, places are found where the burning out of underground 
coal veins has reduced the layers of earth and clay overlying them 
to a burnt condition, resulting in nearly the same material as the 
artificially burned ballast. This fact has been taken advantage of 
locally with good results for railroad ballast. 


Tue returns of the testings made at the gas-testing 
stations of London during the week ending the 16th inst. show 
that there was no trace of sulphuretted hydrogen in any of the 
gas, that in one case there was no trace of ammonia, though the 
highest went up to as much as one grain per 100 cubic feet. The 
greatest quantity of sulphur was 18°9 grains in 100 cubic feet, 
and the illuminating power in no case fell during the month below 
the standard of sixteen candles, 


At a recent meeting of the Paris Academy of Science 
a paper was read on “‘ Means of Preserving Wood from being Worm- 
eaten,” byM.EmileMer. The attacks on the sap-wood by the insects 
are due to the presence of starch in this tissue. It may therefore 
be inferred that the fact of the hard wood being free from the 
invasion is due to its not being amyliferous. The alburnum may 
be protected by ridding it of starch. This may be done by 
annulation of the bark at the upper end of the trunk, and by 
suppressing all buds developed there. Spring is the best season 
for this operation. The starch has disappeared by autumn, and 
the trees may be felled during October. Carpenters and joiners will 
in this way be enabled to utilise the whole or part of the sapwood. 


THE success which seems about to crown the efforts of 
the U.S, Navy Department in securing a practical submarine torpedo 
boat has set a host of inventors busy in devising schemes for sub- 
marine navigation. The Lngineering and Railroad Journal says 
** One—with a boldness deserving of a nearer probability of success 
—has even gone so far as to propose a submarine electric trolley 
line for Transatlantic service. Thus in one fell swoop he breaks 
the record of the time of the passage, removes the horrors of sea- 
sickness, and realises the machine of Captain Nemo. Of course the 
details of the work have not yet been developed ; but a New York 
daily has given the scheme publicity, and the mere matter of 
detail is a trifle beside the conception. We do not like to promise 
our readers that a full description of the methods to be employed 
are to be forthcoming at once, but we will watch for them with a 
deal of interest.” 


Mr. Nicuota Testa has recently described, but not 
very explicity, a new steam motor he has made for producing bigh 
frequency currents. He said:—‘‘This device consisted of a 
spring which required several tons of force to spring a certain 
distance, and which was constantly kept in vibration by steam 
pressure or air pressure. In the beginning I used springs of 
tempered steel. These steel springs would break, though they 
had a section of two or three square inches. So I resorted to air 
springs. The air springs would not break, but they had no 
constant resilience. Then I made the chambers of the air springs 
communicate with the outer air. Then I maintained boiler water 
around the jacket. Now, you know, this device yields a constant 
vibration, and as the force which is driving it is many tons, and 
the friction but a very small matter, it is unaffected by the 
pressure, and so I have a constant vibration.” He proposes to use 
pressures of 350]b. per square inch, and says he will generate 
twice as much electricity per pound of coal as hitherto, 


From the experiences of the Carborundum Company 
this crystallised carbide of silicon can be produced at the rate of 
1501b. on the average in a day of twenty-four hours, The 
.lmervican Manufacturer says the cost of the production is found 
to be not more than half as much as that of mining and preparing 
corundum, In order to purify the crude product as it comes from 
the furnace, after preliminary crushing to remove extraneous 
matters, the partially separated crystals are put into stone tanks 
and treated with dilute sulphuric acid to remove all traces of iron, 
which is detrimental in the subsequent firing to which the product 
is subjected during its manufacture into grinding wheels, The 
chief use to which carborundum can be put is to abrasion purposes, 
The extent to which emery wheels are employed in factories, mills, 
and shops has grown most astonishingly, and it is intended that 
carborundum should in a large measure supplant the use of emery 
wheels, on account of its higher efficiency. It has been found 
that twice as much work can be accomplished by a brass valve 
grinder with 4oz. of carborundum in one day than could be accom- 
plished with any amount of emery. Against this there must be 
set the great difference in price between the two articles, and also 
the economy of the workman, as a careless man would waste too 
much to make the use of carborundum possible. 


THERE exist at present numerous arrangements for 
‘turning down” an electric light, the chief peculiarity of them all 
being that nearly as much electrical energy is consumed when the 
lamp is only glowing feebly as when it is giving its normal amount 
of light. An arrangement to which this objection does not apply 
is described in the ‘‘ Proceedings” of the American Institute of 
Electrical Engineers for September, by Mr. F. Moore. In the 
circuit of the lamp there is placed an automatic interrupter, con- 
sisting of a small electro-magnet and an armature held back by a 
spring; the contacts being so arranged that as the armature 
vibrates the current is interrupted during part of the oscillation. 
By this means different amounts of current can be passed through 
the lamp, for by moving the electro-magnet nearer to or further 
from the armature, the speed with which the latter vibrates can 
be varied. To avoid the destructive effect of the sparks at the 
contacts, the whole armaturefis enclosed in a glass globe from which 
the air has been exhausted. Under these conditions, ature says, 
it is found that platinum contacts remain good for a considerable 
time. When the interrupter is at work the sparks produce in the 
exhausted globe a phosphorescent glow which the author thinks 
may possibly be made use of for the purpose of giving light. 
Another application of the above is for running lamps on circuits 
of much higher voltage than they are intended for. 


At a meeting of the Mason College Engineering Society 
a paper on the ‘‘Soundness and Working Qualities of Steel” was 
read by Messrs. Korb and 8S, Turner. The authors stated that 
fluid steel has the power of dissolving more than its own volume 
of gas, which consists chiefly of hydrogen, nitrogen, and carbon 
monoxide, the fluid metal behaving like an ordinary solvent, such 
as water, in which gases are dissolved. The quantity of gas dis- 
solved is greater in Bessemer than in Siemens steel and least in 
crucible steel, this helping to account for the superior quality of 
the latter, as dissolved gases tend to produce brittleness in the 
metal, The steel in solidifying contracts and formsa hollow or pipe 
in the upper part of crucible steel ingots; the gas acts in an oppo- 
site direction and tends to dilate the steel, and so prevent the 
piping which is most pronounced in crucible steel and not found with 
Bessemer metal. Hence the shape and size of pipe in ordinary 
crucible steel ingots affords a good indication of the soundness and 
quality of the steel. Steel which is overheated during working 
becomes crystalline and is spoiled ; this is due to the fact that the 
solid steel consists of a network of pure iron in which are inclosed 
carbides, phosphides, and sulphides of iron, which are more readily 
melted than the pure metal, If the steel is heated to nearly its 
melting point the enclosed parts fuse while the network 
is unaltered, and a granular structure accompanied by brittleness 
is the result. This paper was followed by another on “Gas Fur- 
naces for Hardening and some Methods of Hardening Steel.” 





MISCELLANEA. 


THE Journal of the Society of Architects is now 
published in quarto form instead of the handy size hitherto 
adopted, and has become a monthly journal, publishing matters 
other than the ‘‘ Proceedings ” of the Society. 


Since the annexation there have been spent in Lower 
Burma 573 lakhs on 1250 miles of road, and in Upper Burma 81? 
lakhs on 3135 miles of road; and the total expenditure on com- 
munications, irrigation, &c., since the annexation has, Jadian 
Engineering says, been for Lower Burma 97} lakhs, and for Upper 
Burma 113} lakhs. Upon works of all kinds there has been spent 
in Lower Burma 236 lakhs, and in Upper Burma 338 lakhs. 


Aéronautics is a new monthly paper devoted to aérial 
navigation and kindred subjects. Its publication has been under- 
taken by Mr. M. N. Forney, of the Ruilroad and Engineering 
Journal, to provide a means of intercommunication in the hope 
that the science and general interest in it may be advanced thereby. 
As Mr. Forney says, there can be no hope of profit from this, but 
he is interested in the subject. In recent years it has been taken up 
by scientific and capable men, who by knowledge and training are 
competent to give it thorough investigation. 


As an indication of the probable effect of the opening 
of the Manchester Ship Canal on the engineering trade of the 
district, we may mention that the well-known firm of Galloways 
Limited, engineers and boilermakers, Manchester, are receiving 
on the day of the opening of the canal—namely, January lst—a 
carge of 500 tons of steel plates, bars, angles, &c., by a specially 
chartered steamer, the Beryl, from Glasgow. There is no reason 
to doubt that the canal will be equally convenient and economical 
for outward deliveries of finished engine and boiler work. 


Tue French ironclad Bayard, which was under orders to 
sail for the Far East, will, it is believed, not be able to leave, owing 
to the faulty condition of ber boilers. According to Reuter 
telegrams, and to accounts published in the newspapers, the con- 
dition of the vessel is so defective that orders have been given for 
her disarmament, in order to permit of the necessary repairs. 
Nothing is known of the alleged deficiencies, however, at the 
Ministry of Marine, where the Bayard is believed to be quite ready 
to proceed to sea. 


An American contemporary is making a great deal out 
of the statement that ‘‘ one of the Westinghouse Kodak generators 
at the Fair attained the remarkable record of a continuous run of 
over three months’ duration. This machine is a combined engine 
and generator with direct-coupled shafts. That an engine and 
generator should both operate for ninety days of twenty-four hours 
each without disorder and-without stopping is notable, when it is 
considered that either one is extremely liable to disarrangement.” 
This must be admitted to be good, but some mine fan engines in 
this country have done more than that. 


SEVERAL months ago a device was made by which the 
labour of working the lever presses in a glass tableware factory 
could be done with compressed air. As this invention tended to 
increase production, and was intended to ultimately supplant the 
presser, it was vigorously opposed by the glass-workers’ unions. 
Since the United States Glass Company has started several fac- 
tories with non-union men, the compressed air device has 
been put in partial operation. The American Manufacturer 
says it is held that by this process the cost of glass-pressing 
will be reduced to about a quarter of the present figures. In the 
factory mentioned five machines have been erected, but all are not 
yet in operation. It is stated that compressed air will be put in 
the factories of the United States Company, and automatic carriers 
will take the place of the boys who now carry the glass from the 
presser to the processes that follow. 


Our usually well-informed and careful contemporary, 
the Standard, published an article, on the 26th inst., on the Tower 
Bridge, in which it informed its readers that the term “‘ bascule” 
belongs to architecture, and is not in the vocabulary of the engi- 
neer; that the late City Architect, Horace Jones, designed the 
Tower Bridge, and that Mr. John Woolf Barry was called in to 
devise the mechanical details. The chains, the writer says, “are 
really immense bars ” formed of riveted plates. There is, however, 
something correct in the article, for the writer goes on to say that 
‘the wonderful labours of the engineer are thus buried” in the 
masonry covering, ‘‘ which realises the architectural design.” This 
is not, perhaps, the way in which an engineer would mention the 
fact that the bridge is complete as a bridge without an ounce of 
that which realises ‘‘ the grandeur of its external proportions ” for 
which ‘‘ the Tower Bridge will be generally admired.” 


Tue Dockyard authorities at Sheerness have com- 
menced the construction of the new station gunboats Alert and 
Torch, which are provided for in the Naval Estimates. They are 
to be ready for commission early in 1895, They are the first of a 
new type of gunboats for foreign service, designed by Mr. W. H. 
White, Director of Naval Construction, and are to have a displace- 
ment of 960 tons. Their length will be 180ft., with a breadth of 
32ft. 6in., and a mean load draught of 11ft. 6in. The upper and 
lower bunkers of the ships—which will be unarmoured—will be 
separated by a light steel water-tight deck of in. plating. The 
shell is to be of 10 1b. plating, covered with teak 34in. in thickness 
to a height just above the water-line. The stem and stern posts 
are to be of phosphor bronze. The engines of the Torch and Alert 
are to be made in the Engineering Department of Sheernees Dock- 
yard, and will be of the triple-expansion type. The machinery is 
to indicate 1400-horse power, with a speed of 13°25 knots per hour, 
and under natural draught 1050-horse power, with a speed of 12°25 
knots per hour. Their armament will consist entirely of quick- 
firing guns—viz., six 25-pounders and four 3-pounders. The Stav- 
dard says the Admiralty have sanctioned an expenditure of £25,000 
upon the Torch and Alert during the present financial year. 


SEVERAL of the members of the Royal Commission on 
Explosions from Coal Dust in Mines, were present at the meeting 
of the Explosives Committee of the North of England Institute of 
Mining and Mechanical Engineers, at the experimental station near 
Newcastle on the 22nd inst. After witnessing several experiments, 
Prof. H. B. Dixon said he was extremely gratified with his visit, 
and congratulated the members of the committee on the results of 
their experiments, and their marked success in the formation of 
the mixtures of gas and air. He considered that their installation 
was probably the most complete in the world. He thought that 
the experiments with coal dust would prove more difficult, as 
mixtures of coal dust and air are not easily ignited, but he trusted 
the committee would be able to determine the conditions of such 
ignitions. If the labours of the committee resulted in the 
discovery of an explosive which would not ignite an explosive 
mixture of gas and air, they would certainly receive the approval 
of the civilised world. He trusted they might be able to do so, as 
they had a perfect apparatus and the skill necessary for the 
purpose. Mr. Charles Fenwick, M.P., said that the experiments 
of the committee were obviously accompanied with many difficul- 
ties, but he congratulated the members of the committee and of 
the North of England Institute of Mining and Mechanical Engi- 
neers on the personal energy they had drawn into the work, and 
for incurring great trouble and costs in the course of their experi- 
ments to discover by practical tests, if any explosive had been 
invented which would reduce the occurrence of explosions in 
mines, and minimise the loss of life. He thought that much might 
be done by the Government to further the experiments carried on 
by the committee, and possibly the Royal Commission, of which he 
was a member, might recommend that assistance be afforded 
towards the maintenance of this and similar apparatus which 
might be erected by any of the mining institutes in the various 
mining districts of the kingdom. 
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COMBINED ENGINE AND TREBLE RAM PUMPS 


MESSRS. HULME AND LUND, MANCHESTER, 





NEW RAM PUMPS. 





THE pumps illustrated by the accompanying engravings 
consist of three externally-packed rams, each single-acting, 
and on cranks spaced 120 deg., and made for working 
under high lifts. The valve boxes are conveniently placed at 
the back, and each valve has a separate door for inspection. 
Cross girders brace the pumps together, and carry the steam 
engines above. 

The engines and pumps were designed by Messrs. Hulme 
and Lund, Manchester, by whom they are made so as to 
occupy very small space, especially head-room, and so that 
the engines can at some future time be removed, and substi- 
tuted by an electric motor. The governors are driven by two 
cords in case of failure; one is always available, and plenty 
of bearing surface and strength are given in all parts. The 
engines and pumps under notice were made to force 1041ft. 
in one vertical column, and, we are informed, work admirably. 
The steam cylinders are 12in. diameter, with a stroke of 12in. 
The rams are all of 5:°5in. diameter, and have a stroke of 
12in. The ram cranks make 34 revolutions per minute, and 
the engine 136 revolutions. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

France and Algeria: Harbours, ports, and railways.— 
At St. Nazaire, owing to the demand which has sprung up 
for houses, builders are very busy to meet the requirements. 
The Canal de la Basse Loire is completed, and vessels have 
passed through it to Nantes since September last year; one with 
a cargo of 1700 tons. Merchants were elated at the results 
of the first experiments of the ship canal, anticipating that 
when further accommodation and conveniences are supplied, 
the town will regain its position as an important commercial 
port. Sufficient water can be maintained in the canal for 
vessels of considerable tonnage; but the main question is 
whether by means of dredging, a sufficient depth can be 
obtained in the river, both at the entrance of the canal and 
at the other end. There are very great, if not insurmount- 
able, engineering difficulties in carrying out this work, which, 
even if successful, will probably require more than two years 
for completion, and avery large expenditure. About £800,000 
has been spent in the construction of the canal, and it is 
doubtful whether, under the circumstances of the case, the 
Government will sanction the additional large outlay required 
for the projected new works. 

The port of La Pallice is completely finished, and powerful 
steam cranes for loading and discharging cargo have been 
erected. The dry docks, one of which is 600ft. long, 72ft. 
wide, has a minimum depth of 27ft., and can be emptied in 
five hours, are working. One or two important steamship com- 
panies have adopted this port, and it is gradually being more 
frequented. The chief requisite to make La Pallice an inter- 
national port from Germany and Switzerland, as well as a 
transit port for the centre and east of France, is the construc- 
tion of a railway between Argenton and La Chatre, in the 
departments of the Indre, where there is a break in the rail- 
way system, necessitating the sending round of goods a long 


way south, which brings them nearer to Bordeaux, along the | 


lines of the Orleans Company, which has been granted a con- 
cession for the line referred to. It does not answer their pur- 
pose to shorten the distance to La Pallice, because the traffic 
would then come on to the State railway instead of being 
carried a much longer distance on their own lines, and they 
want to make a narrow-gauge line which would necessitate 
either a transhipment of the goods, and prevent wagons 
being run directly from the east of France, Germany, and 
Switzerland to La Pallice, or make it so expensive that the old 
and longer routes along their own lines would be preferable. 
This proposal has created great indignation, and various 
Chambers of Commerce and Conseils Général have petitioned 
the Government to compel the Orleans Company to construct 
this connection at once on the ordinary gauge system. This 
will probably be done, and then the most direct and 
shortest line from the centre and east of France, Germany, 
Italy, and Switzerland, to the Atlantic, will be to the port of 
La Pallice, where the largest liners can always enter. 

At Bordeaux about one-third of the 1700 yards of new stone 
embankment and quays on the left bank of the river has been 
opened to traffic, but the date of completion of the whole 
work is very uncertain. In the interests of shipping visiting 
the port the delay is much to be regretted, as more quay 
room is urgently required by vessels loading or discharging in 
the river here, and all sea-going vessels visiting the port are 
obliged to pay a heavy additional tonnage duty towards pay- 


ment of the interest on the sums advanced by the Bordeaux | 
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Chamber of Commerce for the cost of the works. In view of 
the serious damage done during recent years by the incur- 
sions of the sea in the low-lying districts at the mouth of 
the river Gironde, extensive works, consisting chiefly in 
strong dykes, are about to be carried out by the French 
authorities in these parts. Much discussion took place last 
year as to the projected erection of extensive landing- 
stages by the French Transatlantic Steamship Company at 
Pauillac, the outport of Bordeaux, for the use of passengers 
and goods embarking by its large ocean steamers. The 
Chamber of Commerce, and most leading men at this port, 
are strongly opposed to this project, as they consider it would 
be prejudicial to the interests of Bordeaux, and would confer 
an undue privilege on a private company. The insufficiency 
of the means of communication between the two banks of 
the river Garonne—upon which this town stands—consisting 
of two bridges, one used by the railway and foot-passengers, 
and the other by vehicles, has long created the wish for 
another bridge ora tunnel. The execution of either project 
being considered too costly, it is intended to establish 
large steam ferries, to run every few minutes, and be 
able to carry at least eight heavy carts, besides a large 
number of passengers. The scheme of connecting the 
Atlantic and Mediterranean coasts of Southern France by 
a ship railway—instead of by a canal, a far too costly an 
undertaking for private enterprise, and one not likely to 
obtain Government support —finds more favour amongst the 
public of this district, the Departmental Council of the 
Gironde having passed a resolution recommending the former 
project to the favourable attention of the French authorities, 
and a company having been formed for undertaking the work. 
The ship railway, available for the largest class of vessels, is 
to have the section from the Atlantic to Bordeaux constructed 
first. 1fthis proves successful, the course is to be continued 
to the Mediterranean. The first portion—the arrival hall—of 
the new railway terminus of the Southern Railway Company 
at Bordeaux is open to the public, but the entire completion 
of the work will probably take another four years. 

At Bayonne the increase in size and draughts of vessels 
entering shows an improvement in the depth of the bar, 
which is still impassable for vessels drawing 18ft. at ordinary 
spring, and 14ft. at ordinary neap tides. The works at the 
new dry dock progress but slowly. The necessity for con- 
structing new quay walls, and a railway terminus on the 
left bank of the river Adour, in connection with the Line 
du Midi, between Bordeaux and the Spanish frontier, has 
been officially acknowledged. Negotiations are going on 
between Government engineers and the municipal authori- 
ties for the purpose of determining the line of the branch 
railway. The line to Cambo and Osses is open, and is being 
continued to St. Jean, Pied-de-Port, and St. Etienne de 
Baigorry, thus affording communication with a district con- 
taining considerable mineral wealth, principally iron ore, in 
sufficient quantity to supply at least the iron trade at Le 
Boucau, a branch of the Company des Hauts-Fourneaux, 
Forges, et Aciéries de la Marine et des Chemins de Fer, 
which in 1891 imported from Spain 200,000 tons of ore. 

At Marseilles there is neither dock nor quay accommodation 
for vessels drawing over 25ft. of water, and but 1050 yards of 
space for those drawing 22ft. The French Government has 
been very dilatory indealing with the question of these much 
needed improvements, and it is only recently that a Bill for 
enlarging and improving the port of Marseilles has been 
introduced. The works include: lengthening the jetty, 
running from La Joliette to the National Dock, and the 
construction of a large dock to the north of the latter, 650 
yards long, 540 yards wide, 28ft. deep, and divided into three 
parts by piers from the sides, one being reserved for petroleum 
steamers. The increase in the quay side space of the port 
will be 3450 yards. 

The cost of the works is estimated at £800,000, of which 
£534,000 will be borne by the State, and £266,000 by the 
Chamber of Commerce of Marseilles. At La Ciotat, which 
thirty years ago was a small fishing hamlet, but now a flourish- 
ing town, is the extensive dockyard of the Messageries Mari- 
times Company, comprising slips for building and repairing 
their steamers, and all the necessary workshops and appliances 
for shipbuilding. The tramways to L’Estagne and St. Louis 
have been opened for traffic, and the underground railway to 
La Blancarde and St. Pierre is nearly completed. The works 
in connection with the new breakwater for improving Cannes 
harbour are progressing rapidly, and in a short time the first 
blocks of masonry will be deposited. These blocks weigh 
42 tons each, and 1100 will be required. The cost of the 
works will be £38,000, of which the town has contributed 
£8000. 





At Nice the new lines of the South of France Company ! 


ES 
ee 


between Nice and Grasse and Puget Thénirs hay 


© been 


opened. The former is a secondary line for tapping the 


country at the foot of the higher ranges a few miles inland f 
the existing coast line, and is considered of strategic import 
ance as being out of range of fire from the sea, and thus 
affording a means of throwing troops and provisions into 
the fortified camp of Nice on any emergency. The latter 
line, when carried on to Digne and there joined to the 
Grenoble line, will be of much greater importance, as it 
both can place troops at any moment within easy reach 
of any port in the long stretch of frontier between Grenoble 
and Nice, and affords an alternative line to that of the Paris 
Lyons, and Mediterranean, materially shortening the distance 
between Paris and the Riviera. Much will have to be done 
before the line can be used as an alternative route; the great 
tunnel between St. André and Digne is not pierced, and the 
line is single and of narrow gauge. The military authorities 
have insisted on a third line being laid down, by which 
in case of war, the rolling stock of the Paris, Lyons, 
and Mediterranean could be utilised on both these lines but 
it is strange that the South of France Railway Company has 
not adopted the usual gauge and built its rolling stock jn 
accordance therewith, thus saving the future large cost of its 
transformation—a contingency which must occur in time 
The difficulties of construction encountered on these lines 
are evident from there being on the Nice-Grasse line—barely 
304 miles long—fifteen viaducts, fourteen bridges, and fourteey 
tunnels. Jealousy has prevented a proper junction of the two 
systems at Nice, the terminus of the Paris, Lyons, and 
Mediterranean being a few hundred yards south of the South 
of France Railway, with no connection between the two lines, 
The work for converting the single line between here and 
Monaco into a double line is progressing, the section 
between Eza and Nice having been completed, and that 
between Eza and Monaco commenced. The survey of 
branch line to start from the Riquier station in the port 
quarter of Nice, proceed to Sospel, and eventually to be con- 
tinued to the Colle di Tenda, is in progress. The Horse 
Tramway Company of Nice has made proposals to the 
authorities for the construction of a steam tramway along 
the high road from Cannes to Mentone, which is very narrow 
in parts, where it is carried en Corniche between the railway 
and the sea. Owing to the opposition of English Visitors, 
owners of villas, and the Paris, Lyons, and Mediterranean 
Railway Company, the Conseil-Générale has put off the 
consideration of the plan until later on in the year, 
The owners of the zoological gardens at Cimiez have 
obtained from the municipality the concession for a steam 
tramway from Nice to their gardens along the Boulevard de 
Cimiez. Thus by opening up the district surrounding the 
flanks of Mont Chauve, and giving access to Aspromonte, 
Falicon, and the country at their feet, will be a great 
improvement, 

At Monaco a new mountain railway is being constructed 
from Monte Carlo to the Corniche Road village of La Turbie, 
about 2000ft. above the principality. This will be very 
advantageous for visitors, giving much needed facilities for 
excursions to the many places of interest in the neighbour. 
hood hitherto almost inaccessible. 

At Mentone the conversion to a double line of the railway 
between that place and Monaco will be completed in October. 
The much needed continuation to Ventimiglia, owing to 
financial and political reasons, has been abandoned. 

The port of Algiers, in spite of many defects, is the eighth 
of France as far as the united values of imports and exports 
are concerned, and in tonnage the third. Owing partly to 
its geographical situation half-way between the United 
Kingdom and the Suez Canal, partly to the excellent arrange- 
ments in force, and in some degree owing to the want of safe 
anchorage in all weathers at Gibraltar, British ships from 
the Far East much prefer coming here for coal to going to 
any of our own Mediterranean possessions. 

To provide for the increasing trade of Oran, the Chamber 
of Commerce is erecting three groups of sheds between the 
railway station and the quay, two ranges of vaulted store- 
houses between the Promenade Létang, and two lines of 
railway to connect them with the quay and station. The cost 
is estimated at £166,000, the interest upon which will be met 
by the rents charged. 

Railways have more than doubled since 1880, when the total 
receipts amounted to £471,036. In 1891 they had risen to 
£1,081,492. Universal dissatisfaction is entertained as to the 
existing tariffs for the transport of live stock and merchandise. 
Evidence on this point is afforded by a statement before the 
Senatorial Commission—that of 1,000,000 sheep brought 
down from the high plateaux for embarkation, only 72,000 
were carried by rail, the rest coming on foot, transport 
being too costly. A Government strategical line is about to 
be constructed from Ain-Sefra, the terminus of the existing 
one, to Djenan-Bou-Rerg, the most advanced post in the 
south of Oran. The distance is about 39} miles, and the 
road is not easily practicable for wheeled conveyances. The 
line is purely a military and political necessity in the event 
of operations on the frontier of Morocco. Tunis, hitherto an 
inland town situated on a shallow lake, navigable only by 
small craft, has become a seaport by the construction of a 
canal through the lake, placing it in communication with the 
Gulf of Tunis. That portion of the canal in the Gulf is 
1980 yards long, 328ft. wide, and is dredged 21ft. din. from 
the lower water mark. Within the lake, the canal is 53 
miles long, 98ft. 5in. wide, and 21ft. 4in. deep. A space 
1640ft. long in the centre of the canal is widened to 137ft. 8in. 
Tunis basin is 1312ft. long, 984ft. wide, and 21ft. 4in. deep. 
The basin at Goletta is 7ft. 2hin. deep, and communicates 
with the old canal. 








Tue JUNIOR ENGINEERING SocteTy.—At the last meeting of this 
Society, hold at the Westminster Palace Hotel, Mr. Percy Waldram 
in the chair, a peaper was read by Mr. S. Cutler, jun., on ‘‘ Coal 
Gas Manufacture and Recent Improvements of the Plant employed 
therein.” Commencing by showing how rapidly the demand for 

as had increased since its introduction, the author proceeded to 

riefly describe the usual processes of gas manufacture, passing 00 
to a detailed account of the recent improvements which had been 
adopted. The inclined system of retorts to obtain automatic 
charging and drawing, the latest forms of condensers and purifiers, 
compressed air, hydraulic, and rope power machinery for working 
horizontal retorts, water-seal valves, water-gas plant, and other 
features, being dealt with. Of gasholders, that at Kensal Green of 
eight million cubic feet capacity, and another of 300ft. diameter, 
semi-columnless, at East Greenwich, were described. In conclusion, 
the cost of manufacture, bye-products, the future of gas considered 
in respect of electricity, and gas employed as a heating agent, were 
touched upon. A discusssion followed the reading of t e paper, 
Messrs. H. Fraser, H. Cook, 8, Cutler, sen., W. Tennant, S. Bould- 
ing, and others taking part. 
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160-TON SHEER LEGS, SYDNEY, NEW SOUTH 
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160-TON SHEER LEGS, GARDEN ISLAND, ; and is constructed of plates gin., “yin. and din. thickness ; its 
SYDNEY, NEW SOUTH WALES. — -s on nen between os ——— yrs yee A = 
Tarsr sheer legs—illustrated above and on p. 614—were de- | $1008 ,Oret) Strap eyes ee 
signed, constracted, and erected by Messrs. Easton and Ander. | t0P and to the guages of the canting nut at the bottom. 
son, of London and Erith, for the new naval station on Garden | rionaneath eagle Pere sg hapa bgp retry 2, weg hn yetg 6 
Island, in Sydney Harbour, to the order of the Government | upper site of the leg, be won eocees te the hone gue. = 
of New South Wales, for an ordinary working load of 160 | front legs are each 137ft. 4jin. long between centres, 4ft. Gin. 
tons, and were officially tested with a load of 200 tons on the | diameter in middle, and ah, at nee, constrncted polls 
10th July last. This load was lifted, lowered and, we are | plates throughout and stiffened by three internal diaphragms. 
informed, traversed to the full range of the canting screw | ge — Bese a - 7 ~ - — — re 
most satisfactorily. As this is one of the largest sets of sheer | hor at fit th hit se? a ome a Each ae 8 
legs in existence, a short description of them will prove of | 2 eae es a 
interest, ’ : bedded —— — —"e — ~~ ~ oo 
, | the masonry foundation. ne head shaft is of steel, l5in. 
_ The legs themselves are constructed of mild steel plates, | diameter in the middle, and reduced to 12hin. where it passes 
Sendll sudan tas onde Geechee goa cei | che tee betes Ad omental bas Maing hae ie 
; ‘yy 8 face h, | two sets of 80-ton and one set of 5-ton lifting blocks. 1e 
a to insure good fit and exact total length. Each leg is | 5-ton purchase is worked by a separate steam winch placed 
e up of four rows of plates in the circumference with | near the front end of the canting screw. Each 80-ton pur- 


The | 








wrought iron screw 10in. outside diameter and 3in. pitch, 
with thrust collars turned at the back end. This screw is in 
one forging, about 60ft. lin. finished length over all, the 
screwed part being about 56ft. Gin. long, for 54ft. travel of 
the nut. The nut slides in a cast iron trough, which is firmly 
held to the solid foundation by numerous holding-down 
bolts, and carries three tumbler bearings to support the screw. 


|The spread of the front legs at bottom is 45ft. between 


centres, the maximum overhang of the centre of the head 
shaft is 46ft. from the centre of the hinge pins of front legs, 
or from the quay 41ft., and at this overhang the vertical 
height of centre of head shaft is 128ft. above the centre of these 
hinge pins. The maximum inhaul is 15ft. inside the hinge 
pins of the front legs, giving a total traverse of 61ft. 

Besides the 5-ton steam winch already mentioned, there 
are three non-condensing, inverted, double-cylinder steam 
engines placed in a house at the back of the screw trough. 
One of these is the canting engine, to work the canting 
screw, and has cylinders 16in. diameter by 15in. stroke. As 


single riveted longitudinal lap joints—the upper and under | chase consists of a pair of three-sheave blocks with a Gin. | the pull on the screw rapidly diminishes as the legs are 


plates overlapping the side plates. The circumferential joints | Bullivant’s patent flexible steel wire rope. 
butted and covered with inside and outside plates. The | is protected by a sheet iron hood attached to the front legs. 
ack leg is 5ft. in diameter in the middle and 2ft, at the ends, 


All this head gear | hauled in, the gearing wheels are arranged in two sets— 


the one much more powerful than the other—connected to 


The nut at the bottom end of the back leg works on a | the crank-shaft{by friction couplings in such a manner that 
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the gears can be changed without stopping the engine. Each | 
of the hoisting engines has cylinders 12}in. diameter by 12in. | 
stroke, and drives a 5}in. diameter wrought iron shaft, about | 
h2ft. long, carried in bearings alongside the canting screw | 
trough. At the front end of this shaft is a mild steel worm, | 
12ft. lin. diameter by 3}in. pitch, working into a cast steel | 
worm wheel about Tit. 3in. diameter, which is keyed on to a 
cast iron barrel, grooved to receive the Gin. hoisting steel wire 
rope. The diameter to the centre of the rope on the barrel 
is 4ft., and the length of the barrel is 10ft. Gin., coiling 
sufficient rope for a total lift of 130ft. The hoisting barrels 
are placed on either side of the screw trough, near its front 
end, and the hoisting rope from each barrel leads direct up to 
the top block of one of the 80-ton purchases. The speed of | 
lift with the full load is 2ft. per minute. Steam is provided 
for the engines from boilers supplied under another contract, 
and placed in a separate house. 

As the available ground did not admit of all three legs 
being laid out sprawling before erection, the following ar- 
rangement was adopted :—The front legs were completed, and 
laid out sprawling, with their lower ends connected to the 
steps by their proper hinge pins. The head shaft was also | 
put into the top ends, with the slings of the hoisting block | 
and the top length of the back leg depending from it, all 
this resting on a special framework at a sufficient height | 
above the ground to attach the second length of the back | 
leg. As soon as this second length was riveted to the first 
length, it was gripped by the apparatus on the framing and 
screwed up sufficiently, by two screws, to attach the third 
length of the back leg. This process was continued till the 
back leg was completed—the framework being so placed that 
the lower end of the leg was then at once connected to the 
canting nut. 

With the completion of the naval establishment on Garden 
Island, the equipment of the Port of Sydney as a valuable 
repairing station is also completed. There is no room for a 
dry dock on Garden Island, but this accommodation was pro- 
vided by the Government of New South Wales on Cockatoo 
Island in Sydney Harbour a few years ago, where they con- 
structed a dock 628ft. long, with an entrance S4ft. by 37ft., 
closed by a sliding caisson, designed, constructed, and erected 
in place in 1888 by Messrs. Easton and Anderson. We gave 
a description of this work in our issue of November 25th, 1892. 








THE IMPROVED SEWAGE DISPOSAL SYSTEM 
OF MILWAUKEE. 


THE accompanying illustration shows the manner in 
which the dry weather sewage flow of twelve old outlet 
sewers at Milwaukee, Wis., has been diverted from the 
Menominee River, while the storm water flow is carried into | 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ENCOURAGING PRIVATE ENTERPRISE IN INDIA. 


S1r,—In your issne of the Ist September last there was an inter- 
esting article on “Encouraging Private Enterprise” in India. 
Since then the Government of India has issued a circular in which 
it is observed that ‘“‘His Excellency the Governor-General in 
Council has had under consideration the question of the extension 
of railways in India, and has determined to provide additional 


| encouragement for the investment of private capital in the con- 


struction of branch lines and extensions of existing railways.” 

For this purpose the concessions offered are:—(1) Free use of 
land. (2) The provision of rolling stock—providing the branch 
line is of same gauge as main line—and the maintenance and 
working of the branch line at favourable rates by the main line 
administrations. Under ordinary circumstances, when both branch 
and main line are of the same gauge, the rates shall not exceed 
50 per cent. of the gross earnings of the branch line from all 
sources, and will be inclusive of charges for the use of main line 
rolling stock. All expenses for home board direction of the branch 
line will be excluded from this arrangement, and must be defrayed 
out of the share of earnings received by the branch line. (3) The 
free use of surveys, &c., made at the State expense. This refers 
to such lines only as have, on the date of application, already 
been surveyed by Government. If an application is sent in for the 
construction of a line of which no survey has been made, such 
survey must be undertaken at the expense of the promoter. (4) 
The carriage of stores and materials over State lines at favourable 
rates. (5) The grant of a limited rebate from the main line earn- 
ings towards insuring the proprietors of the branch line a dividend 
of 4 per cent. per annum on the approved capital expenditure as 
shown in the company’s books in India. This rebate is to be made 
out of the gross earnings by the main line of traffic interchanged 
between it and the branch line, and shall in no case exceed 10 per 
cent. of such gross earnings. 

Concessions 1, 2, 3, and 4 are, I believe, by no means new, and 


the whole of the ‘‘ additional encouragement” lies in concession 5, | 


It will be interesting to inquire, therefore, the extent of this 


‘*additional encouragement,” and how far it is likely to induce capi- | 


talists to ‘invest private capital” in the construction of railways 
in India. In the first place, it may be noticed that the concessions 
apply only to ‘‘ branch lines and extensions of existing railways,” 


and that the Government of India apparently take it for granted | 


that no railways are required in India except ‘‘ branch lines and 
extensions of existing lines,” or that, if required, Government has 
no intention of encouraging the construction of same by private 
capital. It is pointed out in the Government notification, quite 


reasonably, that under ordinary circumstances the fares and rates | 


charged on the main line shall also pertain to the branch line. 


Consequently the value of the gross earnings of the main line, from | 


traffic interchanged between it and the branch line, will be pro- 
portional to the ratio of the length cf the main line to length of 


| branch line. 


_ The value of concession 5 may fairly be analysed as follows :— 
Suppose M to represent the length in miles of main line; B, 
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DRY WEATHER SEWAGE SEPARATION IN STORM WATER SEWER 


the river as before. The dry weather flow drops into a cross 
channel and is carried to an intercepting sewer, while the 
storm water flow, by reason of increased velocity, is carried 
over the transverse channel and on through the old sewer. 
The illustration we take from the Engineering News. 








New STEAM Lirepoat.—The second of the two new and improved 
hydraulic propelled steam lifeboats, lately under construction by 
Messrs. R. and H. Green, was successfully launched from their 
building yard at Blackwall on Friday last; Miss Ella Green, 
daughter of one of the partners of the firm, naming her as she left 
the ways, the President Van Heel. In our issue of September 
29th ult. we gave illustrations of these vessels, and briefly explained 
the principle upon which they are to be propelled. We are now | 
enabled to add the following particulars of their construction and 
propelling machinery :—The hulls of the vessels, which have a 
length over all of 53ft., 48ft. on the water line, a breadth of 16ft., 
a — of 5}ft., and a load displacement of thirty tons—at which | 
the draught is 3ft. 3in.—are built entirely of Siemens-Martin steel, 
and are divided into thirteen water-tight compartments by longitudi- 
nal and transverse bulkheads. The engine and boiler compartment— 
divided by a transverse water-tight bulkhead—is located in the 
middle part, occupying 25ft. of the length of the vessel by Sft. 6in. 
in width, the after part being taken up by the well for the 
carrying of shipwrecked passengers, and the steering gear. The 
forward end is covered in by a turtle-back deck. The propelling 
machinery, made and fitted by Messrs. John Penn and Sons, of 
Greenwich, will comprise, in each vessel, a compound direct- 
acting engine of 200 indicated horse-power, driving two 30in. 
diameter centrifugal pumps—port and starboard—coupled direct 
to the engine crank shaft, but capable of disconnection. Steam 
will be supplied by a boiler of the water-tube type, having 
360 square feet of heating surface. Each vessel has a bunker 
capacity of four tons, and will carry half-a-ton of fresh water in 
reserve tanks, The first built of the improved steam lifeboats will | 
shortly undergo her official trial, the results of which we hope to | 
be able to lay before our readers, 


length in miles of branch ; 7, gross earnings in rupees of branch 
line ; 9, ratio of traffic interchanged between main line and branch 
line to gross branch line traffic. In short branch lines or feeders, 
and under the most favourable conditions, this ratio will equal 
unity. In all other cases it will be some fraction less than unity. 
Then, under ordinary conditions, the branch line company will 
receive :—Ist, 50 per cent. of the gross earnings on branch line = 


5 rupees; 2nd, if this is not sufficient to pay 4 per cent. per 


annum on the capital of the branch line, as shown in the company’s 
books in India, then the company will receive a rebate from the 


main line not exceeding io * B (x @) rupees, 
It is evident that, under all but most exceptional circumstances, 


a 


@ increases as B decreases, as does B ; consequently, the shorter 


the branch line or extension, as compared to the main line, the | 


greater the value of the guarantee. 

Take as an example the proposed Kotri-Delhi line, which is as 
important a line as any in India, has been before the Government 
for at least six years, and for which a concession has, I believe, 
been more than once granted. 

The cost of the line has been estitnated at about 650 lacs of rupees. 
The lengths are :—Main line, Karachi to Kotri, 105 miles; branch 
line, Kotri to Delhi, 630 miles. It has been estimated that the 
gross import and export trade would yield to the branch line an 
income of about 50 lacs of rupees per annum, the coaching traffic 
about 28 lacs of rupees per annum, and the local traffic about 
24 lacs of rupees per annum. 

The traffic interchanged between the main line and branch line 
could not, therefore, exceed the sum of the through import, export, 
and the coaching traffic, or 78 lacs of rupees per annum. The 
value of the maximum guarantee opened is, therefore, in this 


case equal to a x ; x 78,00,000 = 1,30,000 rupees per annum. 


| That is about one-fifth per cent. per annum on the estimated 


capital expenditure. Does the Government of India really 
imagine that this is adequate ‘‘ additional encouragement for the 
investment of private capital” in India? If so, it has a most 


————— 
extraordinary idea of encouragement, and I id capita; 
will hardly appreciate its guacnealiy, ‘ vuieeoes Capitalists 
One other point in the Government proposals deserves ti 
English capitalists, having found the money required to cones oo 
the branch line, their control over future expenditure on 7 
account virtually ceases the moment the line is pe ae 
for traffic, and they are bound to find any extra opened 
which, in the opinion of the Government of India is ee 
without reference to what may be the return received <a 
capital already expended, or what may be the likelihood of recej the 
any return on the new capital to be expended, — 
Clause 8 of the Government proposals will show that I an 
unfair in making this assertion. It reads as follows:—* Feehan 
the execution of new works—properly chargeable to capital— ee 


: fo 
necessary after the branch line has been opened to traffic dae 
provided by the branch railway company. Such works and their 

« Su ui 
cost must be agreed upon between the branch railway company 


and the main line administration before they are put in 
the event of any difference arising between the branch line and the pos 
line administration as to the necessity for and the cost of shat bee 
work, the matter will be referred to the Director-General of Pete Boicay 
as arbitrator, and his decision shall be final.” The italics are aa 
Any one conversant with the working of the Indian State Rail 
way administration is aware that no capital expenditure of an 
importance is undertaken without the authority of the Directon 
General of Railways ; and, in the ordinary course, any | 1 
made ~ the main line administration to incur capital expenditure 
on the branch line would be submitted to the Director-General of 
Railways, and his consent obtained before being laid before the 
branch line company. The above clause simply means, therefore 
that the Director-General of Railways shall arbitrate on schemes 
emanating from his own department, and to which his consent has 
already been obtained ; and the branch companies must find the 
| means to carry out all such schemes, whatever may be the conse. 
| quences to themselves. Such a proposal is worthy of the usual 
treatment accorded to would-be promoters of private enterprise by 
| the Government of India. More cannot be said of it. : 
J, Forrest Brunton, Assoc, M, Inst. C,E, 

| Karachi, November 28th. 
P.S.—In the above letter, ‘main line” refers to Government 
| State Railway ; and ‘branch line,” to any branch or extension 

thereof undertaken by private capital. 
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ENGLISH AND AMERICAN ENGINES. 

Sir,—The letter of Mr. F. L. Wanklyn, page 590, is, in my 
opinion, calculated to mislead your readers by causing them to 
suppose that the Pennsylvania Company has adopted a very 
| English design of engine. A few years ago, when compounding 

first engaged attention in America, the Pennsylvania Company 
decided to very carefully test the question. A Webb three. 
cylinder engine was ordered from England, and is generally known 
as Jack the Ripper, No. 1320. This has been followed by a 
Baldwin compound, No. 1502, having six coapled driving-wheels : 
No. 1503, a Schenectady compound having six coupled wheels; 
No. 1510, a Baldwin compound, has four coupled wheels ; and then 
the Pennsylvania Company itself built a compound at Altoona, 
No, 1515, which is the one to which Mr. Wanklyn refers. It will 
thus be seen that the company has at least tive experimental com- 
pound engines running on trial; but not one of them has been 
| decided upon as the design for the future. In fact, the company’s 

latest design is the class P, No. 1659, described in my letter, page 
, 590, which is the usual American type. 

Mr. Wanklyn speaks of the class ‘‘T” engine, No. 1515, as 
| just turned out,” implying that it is quite new but this is not 
| the case, for in June last I went upon all the experimental com- 
| pound engines at Altoona, including the one in question, No, 1515, 

and it had then been out a few months. I carefully examined the 

engine 1515, and have before me the official drawing I brought 

| home, but fail to see anything of an English design in the engine, 
| The six-wheeled tender has been adopted for this one engine so as 
to keep the total wheel-base of engine and tender right for the 
turntables. The company’s latest designs are all of the usual 
American pattern, with the usual bogie tenders; it therefore 
follows that English designs have not been adopted. 

Saxe-Coburg House, Leicester, CLEMENT E, StretToN, 

December 23rd, 


HIGH-SPEED WARSHIPS. 
Sir,—Under the above heading your correspondent “ Puzzled” 
oe his doubts as to the speed of the United States steamship 
| Columbia, on her recent trial trip ; and mentions ‘‘an old wooden 
barque-rigged vessel, the Kearsarge, which was in Southampton a 
| few years ago, as representing their highest class,” ‘‘ Puzzled” is 
very likely not old enough to remember a former visit—twenty-nine 
| years ago—which this queer-looking craft paid to Southampton 
| Water, after sinking the Alabama ‘‘so quick that it literally made 
| the heads swim” that were on board of her. I think the ‘Geneva 
award” was something like two millions sterling, which the British 
taxpayers had to chip in on account of the ‘‘ Alabama Claims ;” 
so that this little old Kearsarge, by putting an end to the enter- 
prising operations of Captain Semmes, was the means of saving to 
the British public a much larger sum of money than is ‘repre- 
sented in any one of your highest class of ships,””, 
| The speed, 22°81 knots, is the average which the United States 
| Treasury will have to pay for, on top of the guaranteed speed of 
| 21 knots, on a forty-four mile—nautical—course actually measured 
| by the coast survey, and twice passed over by the ship. The cur- 
| rent, very slight on this part of the coast, was right abeam. The 
| speed, 25°03 knots, was the average obtained by calculation from 
| the readings of two patent logs, made in London by Gills and 
| Cuttle, nautical instrument makers, and may be termed the adden- 
| dum, or brag speed, by means of which negative slips of propellers, 
&c., may be Ae waar § 
| 1 was in all the stokeholes during a considerable part of one run, 
| and was pleased at the comfort and ease with which the men and 
| boilers were doing their work—the air pressure never exceeding 
| lin. of water. There will never be required on this ship any such 
tinker’s job as that shown on tne first page of your same number, 
| December Ist, as ‘‘ The latest Admiralty Ferrule.” 
| WILLIAM Henry Harrison. 
Formerly Engineer U.S. Navy. 
} 
i 
| 


Boston, Massachusetts, U.S.A. 
December 14th. 





TENDERS FOR PUMPING PLANT. 

Sir,—I beg you will grant me a few lines to put the following 
before you :— 
| A certain local board in the West of London has lately been exten- 
sively advertising the fact that a new engine and boiler would be 
required for pumping sewage, and that specifications and forms of 
tender could be obtained by applying between 9 and 10 a.m. On 
applying at the address given, and reading through the specifica- 
tion, I find the pumping engine is to be made by a certain firm, 
whose name is given, and the boiler by another certain firm, whose 
name is also given. 

Now, Sir, can any of your readers inform me why people are put 
to the expense and loss of time of going to inspect specifications 
when the work is already given away? It is neither fair to the 
manufacturer nor the ratepayer. Perhaps some of your readers 
can explain the mystery. Or is it a bit of parish bungling ‘ Of 
course the favoured firms will feel grateful to the ratepayers, for 
they can now “stick” them for any price they like to _ ; 

“AIRPLAY. 


| 








H.M.S. Hornet, which is the sister vessel to the 
Havock, was safely launched from the works of Messrs. Yarrow 
and Co,, of Poplar, on Saturday, 
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THE REFRIGERATING MACHINE OF TO-DAY. 
By C, LinpgE, Munich, Germany, 
[Concluded from page 599.) 
FRICTION, 


The amount of loss in efficiency due to friction is rightly con- 
sidered as being dependent on the dimensions of the compressors 
as they are determined by the various fluids. It is well known 
that this point forms one of the main causes for the relatively 
large motive power required by either machines, for which the 
frictional work amounts to from 20 to 30 per cent. of the indicated 
work. For sulphurous-acid machines Schriiter !” has found the 
former to be 10 per cent. to 11 per cent., and for Linde ammonia 
machines 5 per cent, to7 percent. The question arises: ‘Can 
any further economy be secured by the adoption of carbonic acid ’” 
The answer will be in the negative.*” 

LOSSES IN PRESSURE.—VALVE RESISTANCE, 

The influence of the losses in pressure is, however, not insignifi- 
cant, i.e, the difference between the refrigerator pressure and the 
pressure in the compressor during the aspiration period, and that 
between the condenser pressure and the pressure in the compressor 
during the period of isothermal compression. If these respective 
pressure lines are drawn upon the indicator diagrams, it is at once 
plain that the areas of loss are the larger, the smaller the mean 
pressure will be; and this may be figured approximately as follows: 
“Let the loss of pressure on the suction side amount to 1°801b, 
per square inch, and that on the delivery side to 2°25 1b.,*! and let 
the period for isothermal compression amount to 40 per cent. of 
the stroke, then the sum of these losses in pressure wil] be 2°70 1b. 
per square inch on the piston for the entire stroke. Fora mean 
indicated pressure of 27 lb, for oy megs acid, 5t1b, for ammonia, 
and 3301b. for carbonic acid, the losses by pressure: result respec- 
tively as 14°8 per cent., 5-0 per cent., and 0°8 per cent. 

Sulphurous acid.—This fluid offers in none of the directions just 
discussed any advantage as to efficiency in comparison with 
ammonia; on the contrary, the previous considerations demonstrate 
the actual efficiency of the sulphurous acid machines to be far 
behind that of ammonia machines, and such has also been esta- 
blished by the exhaustive comparative tests made under Schriiter’s 
direction in the years 1886-1889 on several Pictet machines, which 
have been published in the reports repeatedly referred to in this 
vaper. 

: Parbonte acid.—As regards carbonic acid machines, it must be 
regretted that actual results have hitherto not been published. 
Observations from private tests which have come to the author's 
knowledge entirely confirm what has been said before. The 
efficiency differs but slightly from that of ammonia machines, as 
long as the range of temperature is very small; but with increasing 
temperature the efficiency decreases—as per Table 1V.—so rapidly 
that, for instance, for a refrigerator a of 14 deg. Fah., 
and a cooling water temperature initially of about 60 deg. Fah., 
the consumption of power for a carbonic acid machine—producing 
an equal quantity of cold—is at least 50 per cent. greater than for 
an ammonia machine. 

Ammonia.—Considerations as to the physical properties of 
ammonia and the results of reliable tests hitherto published, con- 
firm that ammonia compression machines show the highest 
efficiencies among the various refrigerating machines for all 
temperature ranges possessing practical importance. There may 
be other justifiable reasons rendering for certain special circum- 
stances the use of cold air machines, carbonic acid machines, and 
absorption machines preferable, but then the attainment of the 
highest possible efficiency must be a second consideration.”" 


CONCERNING Test TRIALS ON REFRIGERATING MACHINES, 

The further elucidation of questions dealing with the actual 
efficiency of refrigerating machinery is dependent on the exact 
performance of test trials. For a comparison between the results 
thus obtained, it is not only of value to know them as being 
derived from quite correct measurements, but these last must be 
carried out on a common basis, so that the test programme will be 
one and the same for certain important points. For similar 
purposes—for instance, for evaporation tests on steam boilers, 
for efficiency tests on steam engines, for trials on pumping 
engines--the engineering profession has agreed to the adoption of 
standard testing rules. It would be of the highest importance for 
the field of refrigerating machines, if such a programme would 
meet with the consent of all concerned, in order that the same 
may be —_— in all cases where it is intended to compare the 
trial results with those obtained elsewhere. 

(ieneral programme.—The author submits ‘ere his suggestions 
for a standard programme and invites discussion on the main 
points to be considered. The following questions will have to be 
dealt with :—What shall be measured’ How shall the measure- 
ment be made’? How are the results to be tabulated and 
utilised for purposes of comparison’? A reply to the first two 
questions will be found on considering that the purpose of the test 
is to determine the ratio of consumption and production, so that 
there will have to be measured both the refrigerative effect and 
the heat—or mechanical work—consumed, also the cooling water. 
By refrigerative eject is understood the product of the number of 
heat units (Q) which are abstracted from the body to be cooled, 


and the quotient Te ma : ; that is to say, the difference between 


the temperature T, at which the heat is transmitted to the cooling 
water, and the temperature T at which the heat is to be taken 
from the body to be cooled, divided by this latter—absolute— 
temperature. The determination of the quantity of cold will be 
possible with the proper exactness only when the machine is 
employed during the test to refrigerate a liquid, and if the cold be 
found from the quantity of liquid circulated per unit of time, from 
its range of refrigeration, and from its specific heat, Sufficient 
exactness cannot be obtained by the refrigeration of a current of 
circulating air, nor from the manufacture of a certain quantity of 
ice, nor from a calculation of the fluid circulating within the 
machine—for instance, the quantity of ammonia circulated by the 
compressor, Thus the refrigeration of brine will generally form 
the basis for tests making any pretension to accuracy ; at the same 
time, the degree of refrigeration should not be greater than neces- 
sary for allowing the range of temperature to be measured with 
the necessary exactness—for this a range of temperature of from 
5 deg. to 6 deg. Fah. will suffice. The same reasoning will apply 
to the condenser measurements for cooling water and its tempera- 
tures; these will be possible with sufficient accuracy only with 
submerged condensers, seeing that for evaporative surface con- 
densers atmospheric influences play a part which cannot be taken 
into account with sufficient certainty. The measurement of the 


, Vatersuchungen an Kéltemaschinen, Munich, 1887, pp. 117—189; 
Vergleichende Versuche an Kiiltemaschine n, Munich, 1890, pp. 65—79. 

“’ The dimensions of the ammonia compressors are already so small 
that, as a rule, their length of stroke is retained also for carbonic acid, 
because any diminution of the stroke would act unfavourably upon the 
clearances, and would subject the driving gear to comparatively large 
stresses, For the same stroke the strains transmitted by the piston upon 
the driving parts, and consequently also the friction in main bearings, 
crank-pin, and slides, will be somewhat larger—for reasons stated—than 
forammonia. The piston ring friction might, on account of the smaller 
circumference of piston, be a trifle less for carbonic acid, but this is 
balanced by the increased friction of the piston-rod due to its having to 
be packed against high pressure. 

{1 These are the values corresponding to measurements on well-con- 
structed compressors working at moderate speed—v. the publications by 
Schriter, previously referred to. 

* It is not meant to be conveyed that every ammonia compression 
machine is superior to any absorption, or carbonic acid machine The 
difference in the actual efficiency of different machines belonging to one 
- the same system is sufficiently great to enable a well-constructed 
a ‘sorption or carbonic acid machine to be far superior to a badly-built 
*mmonia compression machine. What is here said refers expressly to 
machines of equally good construction. i 





quantity of brine circulated, and of the cooling water, is usually 
effected by water meters inserted into the conduits. If the 
necessary precautions are observed, this method is admissible. 
For quite precise tests, however, the use of two accurately gauged 
tanks must be advised, which are alternately filled and emptied. 
To measure the temperatures of brine and cooling water at the 
entrance and exit of refrigerator and condenser respectively, the 
employment of specially constructed and frequently standardised 
thermometers is indispensable ; no less important is the precaution 
of using at each spot simultaneously two thermometers, and of 
changing the position of one such thermometer series from inlet to 
outlet—and rice versd—after the expiration of one-half of the test, 
in order that possible errors may be compensated. 

It is hardly necessary to point out the importance of deter- 
mining with thorough precautions the specific heat of the brine 
used in each instance for its corresponding temperature range, as 
small differences in the chemical composition and the concentra- 
tion of the brine may cause considerable variations. In every 
instance the nature of the brine and its concentration should be 
entered in the report. 

As regards the measurement of consumption, the programme 
will not have to lay down any special rules in cases where only the 
measurement of steam and cooling water is undertaken, as will 
be mainly the case for trials of absorption machines. For com- 
pression machines matters lie less simply, because with them the 
steam consumption depends both on the quality of the steam 
engine and on that of the refrigerating machine, while it is 
evidently desirable to know the consumption of the former 
separately from that of the latter. As a rule, steam engine 
and compressor are coupled directly together, thus rendering a 
direct measurement of the power absorbed by the refrigerating 
machine impossible, and it will have to suffice to ascertain the 
indicated work both of steam engine and compressor. By further 
measuring the work for the engine runhing empty, and by com- 
paring the differences in power between steam engine and com- 
pressor resulting for wide variations of condenser pressures, the 
effective consumption of work L, for the refrigerating machine 
can be found very closely. In general, it will suffice to use the 
indicated work found in the steam cylinder, especially as from 
this observation the expenditure of heat can be directly deter- 
mined. Ordinarily the use of the indicated work in the com- 
pressor cylinder, for purposes of comparison, should be avoided ; 
firstly, because there are usually certain accessory apparatus 
to be driven—agitators, &c.—belonging to the refrigerating 
machine proper; and secondly, because the external friction would 
be excluded. 

Heat balance. —We possess an important aid for checking the 
correctness of the results found in each trial by forming the 
balance in each case for the heat received and rejected. Only such 
tests should be regarded as correct beyond doubt which show a 
sufficient conformity in the heat balance. It is true that in 
certain instances it may not be easy to account fully for the 
transmission of heat between the several parts of the machine and its 
environment by radiation and convection, but generally—particu- 
larly for compression machines—it will be possible to obtain for the 
heat received and rejected a balance exhibiting small discrepancies 
only. 

, REPORT OF TEST. 

Reports intended to be used for comparison with the figures 
found for other machines will therefore have to embrace at least 
the following observations :— 

Refrigerator :— 
Quantity of brine circulated perhour.. .. .. .. «. 
Brine temperature at inlet torefrigerator.,. .. .. .. .. 
Brine temperature at outlet of refrigerator .. .. ..  .. t 
Specific gravity of brine (at 64 deg. Fah.).. .. .. 
MOCUNO ORG OETHIDO,. 5. 65 ce 6c 40 te te we os 
Heat abstracted (cold produced) .. .. .. «2. «6 «2 «. Qe 
Absolute pressure in the refrigerator .. ‘ 
Condenser :— 
Quantity of cooling water perhour .. .. .. .. .. 
Temperature at inlet tocondenser .. .. .. .. « 
Temperature at outlet of condenser a aa con jak”. as t 
Hleatauetvacted .. .- 2. 12 02 00 08 o6 oe we we Q 
Absolute pressure in the condenser .. .. .. 
Temperature of gases entering the condenser 


Absorption Machine. 


Still: — 
Steam consumed per hour...) .. 2. ee ee oe ee we 
Absolute pressure of heating steam .. 0 .. .. 6. ewe 
Temperature of condensed steam at outlet ..0 0... 
er ere ee ee ee | 2 
Absorber :— 
Quantity of cooling water perhour .. ..  .. .. «. 
Temperature atinlet . .. 2. .. cc cs ce ce oe 
Bo ee ee ee 
I og.) sa ee ss a sa, ee ee co ae oe SS 


Pump for ammonia liquor :— 
Indicated work of steam engine 


Steam consumption forpump.. .. ..  .. ee we 
Thermal equivalent for work of pump.. .. .. .. «. .. ALp 
Total sum of losses by radiation and convection .. .. .. £Q3 
Heat balance :— 
Qe + Qe = Q + Q+ Qs 
Compression Machine. 
Compressor : 
NE NEE os, ss ae ae. ee se “we eee way ee ve BS 
Temperature of gasesatinlet.. .. .. 6. we ee 
Temperature of gasesatexit .. .. 
Steam engine :— 
Pee@-water por hear ..0 sc 0c ss te es 


Temperature of feed-water.. .. .. 2. «2 os 

Absolute steam pressure before steam engine .. .. .. .. 

Indicated work of steamengine .. .. .. «2 «- «. «oe Le 

Condensing waterperhour .. .. .. .2 oo o- 

Temperature of du Se eee ieee gee ee ee 

Total sum of losses by radiation and convection .. .. .. +Q3 
Heat balance :— ; 

Qe + ALe = Q+Q; 

For the calculation of efficiency and for the comparison of 
various test results, the actual efficiencies must be compared with 
’ 

the theoretical maximum of efficiency ( it) maximum = T. + 
corresponding to the temperature range. 


Temperature range.—As temperature—'l' and T, —at which the 
heat is abstracted in the refrigerator and imparted to the con- 
denser, it is correct to select the temperature of the brine leaving 
the refrigerator and that of the cooling water? leaving the 
condenser, because it is in principle impossible to keep the refri- 
gerator pressure higher than would correspond to the lowest brine 
temperature, or to reduce the condenser pressure below that cor- 
responding to the outlet temperature of the cooling water.°4 

Some reports on test trials contain as temperature limits the 
temperatures corresponding to the actual gauge pressures observed 
in the condenser and refrigerator. But such a method does not 





23 The—theoretically—attainable lowest limit of the outlet tempera- 
ture—for submerged condensers—will be the temperature corresponding 
to the transmission of heat to the cooling water equal to the cold pro- 
duced (Q), plus the heat equivalent to the mechanical work A L = 


Q ca In compression machines the sum Q + A L is influenced so 


slightly by the deviations of the actual work from the theoretical work, 
that we may unhesitatingly select as starting point the actual outlet 
temperature. In absorption machines, however, this is permissible only 
when the cooling water is passed first through the condenser, and after- 
ward through the other apparatus. 

24 While it is requisite to look upon the outlet temperature of the cool- 
ing water—on account of the pressures—as the constant rejection tem- 
perature for the principal part of the heat to be abstracted—i.e, the 
latent heat—it is true that for a small portion of the heat to be removed 
—ie, the part serving to reduce the liquid heat—the initial temperature 
of the cooling water can be considered as the determining feature. 


take into account the real temperature range, as it is prescribed by 
the requirements of each case; temperature ranges are rather 
introduced which are created by the machine itself. It is univer- 
sally recognised that—-under otherwise equal conditions— that 
machine will possess the highest efficiency for which the refrigera- 
tor pressure corresponds as nearly as possible to the temperature 
down to which the body to be cooled is refrigerated, and for 
which, in like , the cond pressure corresponds most 
closely to the outlet temperature of the cooling water. If, for 
judging the machines, the actual pressures were chosen as a start- 
ing point, just those machines would appear to be frequently 
credited with the higher efficiency, the performances of which—as 
a consequence of the imperfections present—are less satisfactory.*° 

Even the proper comparison between the performances of one 
and the same machine working under the same external but 
different internal conditions, is rendered misleading by the method 
here referred to. Assuming an ammonia compression machine to 
work uniformly at a certain brine temperature and a certain outlet 
temperature of cooling water, but receiving in one case wet and in 
the other dry vapours, in the latter case the refrigerator pressure 
will be less and the condenser pressure higher than in the former 
case. It is evident that in both instances the required duty con- 
sists in lifting the heat to be abstracted from the same lower to 
the same higher temperature level, and that we can estimate the 
influence created by the different working processes correctly only 
by taking into account the levels prescribed from the outset, and 
not the fluctuating levels dependent on the fluctuations to which 
the ammonia has been subjected. Such a method may be service- 
able for ascertaining the efficiency of single parts of the refrige- 
rating machine; for instance, of the compressor, but not for 
the determination of the efficiency of the entire machine. Cer- 
tainly it should not be neglected to record the pressures in refri- 
gerator and condenser; but, valuable as these observations may 
be for the investigation of the several single performances carried 
out in the machine, it is necessary always, for comparing the true 
refrigerative effects of different machines, to start from tempera- 
tures which are independent of the class and construction of the 
machine and which are specified by the outside conditions of each 
case, just as for judging a waterworks plant we start invariably 
from the really required height of lift, and not from any pressures 
which may be present at some particular point of the system. We 
have therefore to insert into the formula for the theoretical 
maximum efficiency :— 

T. = 460 + ¢- ° Fah., and T = 460 + ¢° Fah. 

The ratio n between the actual and the theoretical maximum 

will thus follow :— 


tg CR. Bien 
iE 'G 1) ~~ ae are 
But for purposes of comparison between compression and 
absorption machines there must be introduced the actually spent 





quantity of heat Q’, = —A Le, and we obtain for the compari- 


son of two different machines of each kind the ratio :— 
/.. w<5 
Q. 4604+ ¢ 
APPENDIX 
The test No. 3 of the five tests, the results of which are con- 
tained in the Tables I., Ia., and III., has been repeated in the 


mean time, and the results are now the following, being in still a 
more satisfactory accord with the other tests. 


ne = wn = 


TABLE I. 
Actual performance of ammonia compre ssion machines. 
No, of test .. .. cc cc «+ cc cf of 8 

Temperature of refrigerated brine — 

MN Nie da a ta ee Ha ae, was oe we SO 

A eG oe ca, a es, ce ee is we cm oe OREN 

Specific heat of brine per unit of volume .. .. ..  0°8427 

Quantity of brine circulated per hour, pounds .. .. (33°89 

Cold produced, B.T.U., per hour (Q)  .. .. «2 +. 172776 
Temperature of cooling water in condenser— 

Inlet, ° F. a (et ee ie ae ee oe ve oe 


One Fey oe cs, cs cnn: wa xe ae ao oe OTTSES 
Quantity of cooling water per hour, pounds.. .. .. 187°500 
Heat eliminated by condenser, B.T.U., per hour .. 214796 


I.H.P. in compression cylinder(Le) .. .. 13°53 

I.H.P. in steamengine(Ls) .. .. «2 «2 oe «+ 15°28 

Consumption of steam perhour,pounds.. .. ..  .. 305°ST 
Cold produced per hour, B.T.U.— 


Per I.H.P. in compression cylinder... .. .. «2 «. 12770" 
Per I.H.P. in steam cylinder : 7 


Per Ib. of steam ae “ssw . 564°9 
ee is eae cece ee ce ve O°EON 
Ale 460+ ¢ 
3 = cold produced + heat expenced.. .. .. «. 0°713 
TABLE Ta. 


Actual performance of ammonia compression machines, assuming a 
compound steam engine as a mo'or. 


: OS) ee a ee eS eT 3 
., = cold produced + heat expended... .. .. .. 6°50) 
TABLE III. 
a ee ae ae ee 3 
Temperature of cooling water leaving condenser, ° F. (fe) @S 
Final temperature of refrigerated brine °F. (f)..  .. -- 8 
Actual efficiency of compression machine + theoretical 
efficiency of absorption machine— 
According to Table L.. 2. cc ce te ce ce ce oe ONG 
According to Table Ia.. .. .. “<x <e- se 


The report of all five tests is now published in No, 24 of 
Bayerisches Industrie und Gewerbeblatt, Munich, 1895. 








THE Scotr.—The Union Royal Mail Steamer Seot, which 
left Cape Town at 8 p.m. on 6th December, arrived at Plymouth 
at 5,28 p.m. on Thursday, 2lst December, her passage being 
14 days 16 hours net steaming time, giving an average speed 
of 16°7 knots per hour. The Scot’s previous fastest run was made 
in just under 14 days net steaming. The Scot’s mail arrived in 
England in time to be answered and disposed of before the 
Christmas holidays. 





25 The publication by Denton and Jacobus, already referred to— 
“Transactions” American Society of Mechanical Engineers, vol xiii.— 
contains an instance of erroneous conclusions drawn from this latter 
method of selecting the temperature range. For the Pictet machine and 
the Linde ammonia machine tested at Munich under Schriter’s direction, 
the temperatures resulting from the refrigerator and condenser pressures 
are employed by the reviewers for the determination of the efficiencies, 
although it had been expressly prescribed from the outset and carried 
out during the tests, that both machines should refrigerate the same 
brine through the same range of degrees down to the same temperature, 
and that the cooling water should enter and leave the machines at the 
same respective temperatures. Under these conditions the Pictet 
machine received per 1000 Board of Trade units in the average 63 1b , and 
the Linde machine in the average 591b. (Denton and Jacobus represent 
the Pictet machine as having received less cooling water, evidently mis- 
taking the absolute quantities for the relative amounts.) Hence Denton 
and Jacobus are led to find from these calculations nearly the same effi- 
ciency for both machines, while the actual surplus in efficiency of the 
ammonia machine amounted from 20 per cent. to 30 per cent. beyond 
that of the Pictet machine, according to the plain statement of Schroter, 
accepted by Pictet. If, in the Pictet condenser, the difference between 
the temperature corresponding to the condenser pressure and the outlet 
temperature of the cooling water had been still greater, that is to say, 
if the process performed by the Pictet machine had shown still greater 
imperfections, the efficiency would probably, according to Denton and 
Jacobus’s method, have resulted as being higher, or at least equal to that 
actually found. Hence the necessity for an accurate and definite con- 





ception of ‘refrigerative effect” and the corresponding “ranges of tem- 
perature.’ 
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fore request correspondents to keep copies. 


** All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
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ENGINEERS AT THE CAPE. 
(To the Editor of The Engineer.) 
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difficult to obtain employment? 
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Sirn,—We require a portable condenser to condense very salt water. It 
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forms quickly upon it; (2) a condenser to condense steam by atmospheric 
contact, and not requiring circulating water, to condense from 50 to 100 
or 200 gallons per day. If a reader could give us any assistance through 
your correspondence columns we shall be obliged. L. H. 

December 16th. 
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THE TESTING OF BRIDGES. 


Ir has long been recognised that if a girder or bridge 
be properly designed and constructed according to 
modern theory and methods, to carry a certain load, then 
it will carry that load. The days of experiment have 
entirely given way to systematised practical observation. 
In order to convert this theoretical assumption into a 
practical realisation, the aid of three competent parties 
to the work is required: the designer, or usually the 
engineer ; the manufacturer of the material, and the con- 
tractor or actual builder of the simple or compound 
design. As there is no difficulty at the present day in 
insuring the co-operation of these three, the result of 
their joint labours in the erection of any example of 
construction in iron or steel might be regarded as 
a foregone conclusion. Briefly, the adequacy of the 
girder or bridge being thus established a@ priori, 
it might not unreasonably be asked, where is the 
necessity for the now general testing operation or ordeal 
to which all such structures intended for public use are 
subjected ? We are not concerned with the rules of the 
Board of Trade, for notwithstanding their unalterable 
and inappealable nature, they do not, per se, constitute 
any valid reason for insisting upon what in some cases 
might be considered a superfluous and not always a com- 
pletely satisfactory process. It must be premised, to 
prevent misunderstanding, that we do not for a moment 
assert that good reasons do not exist for the popular test 
proof, but we do assert—and our own columns will bear us 
out in the assertion—that in many instances the test, espe- 
cially in bridges, is carried to an extent which is highly 
injudicious, unnecessary, undesirable, and not always 
free from danger to the future security of the structure. 
In the first place, before mentioning and analysing the 
reasons put forward to support the necessity for a test, 
a distinction should be made in the types of construction 
thus treated, as what might be fairly regarded as a suffi- 
cient reason respecting one example, might be devoid of 
all practical application so far as another is concerned. 

A dividing line must therefore be drawn between built 
up girders and those all in one piece, such as rolled joists, 
for example. In other words, the one class consists of girders 
in which the net sectional area is always less than the 
gross, and the other in which the two areas are equal to 
one another. A single bolt hole here or there, or those 
required for the ends over the bed plates, are not con- 
sidered as vitiating the assumed equality. Cast iron 
examples are not included in our category, because except 
perhaps in the solid arched rib form, or in that of 
pillars, the material is comparatively untrustworthy, 
and not suitable for heavy rolling loads or large 
spans. Now, let us suppose that an engineer, after 
making his calculations, which are perfectly correct, 
has come to the conclusion that ordinary rolled joists— 
one is sufficient for our purpose—will carry with perfect 
safety all the load he intends to place upon it. He 
specifies, or otherwise stipulates, that the material 
employed, whether iron or steel, shall stand certain tests, 
which, if he is wise, he will not make of too stringent a 
nature. It must be remarked that we are not alluding to 
the testing of component parts of a bridge, or ‘‘ samples”’ 
of the material, as they may be termed, but to the com- 
plete structure when erected in position. The drawings 
and specifications having been handed over to the 
manufacturer, it becomes his duty to comply with them, 
and to guarantee that the iron or steel of which the 
girder is made shall be of the quality and strength speci- 
fied, and therefore, as there is no necessity in this simple 
instance of construction for the services of the third party, 
the adequacy of the girder for its work might be fairly 
supposed to admit of no further doubt. 

It may be argued that the engineer cannot calculate, 
the manufacturer guarantee, nor the contractor insure, 
by even the best workmanship, that the material in the 
finished bridge shall be able to bear the unit stress it 
underwent when in the state of a component part or 
sample, In the case of built-up girders, especially when 
of large span, this statement is not without weight, but 
whether the discrepancy is sufficient to render necessary 
a severe practical test of its existence or otherwise is 
another mattér. Frequently the unit stress of the 
material in a built-up or net section is inferior to that of 
the intact or gross section, but this difference is now 
recognised, and when it does occur can be both esti- 
mated and fairly allowed for, at any rate with sufficient 
accuracy to avoid jeopardising the safety of the bridge. 
Neglecting, as before, the reasonable and, all circum- 
stances considered, the useful regulations of the Board of 
Trade, there remains unmistakeably in bridge testing a 
strong smack of the ‘“‘ making assurance doubly sure.” 
We may sum up the chief reasons for subjecting all our 
railway and road bridges to the peine forte et dure as 
follows :—First, to ascertain whether the three parties 
concerned in the design, manufacture, and construction 
of the bridge, have fulfilled their respective duties. 
Secondly, to test the deflection. Thirdly, to satisfy all 
parties. In a scientific point of view, which alone should 
govern questions of this character, the second reason is 
the only one which will bear investigation, and yet it is 
based upon results which, although not absolutely 
fallacious, are frequently ambiguous and misleading. It 
will be admitted that, except in faulty and defective 
designs, such as appeared in THE ENGINEER of the 19th 
May last, the deflection, with its accompanying function, 
the permanent set, is after all the only outward and 
visible sign of the effect of the test. Both of these 
indications can be, and very often are, considerably 
diminished before the official trial by the practice of 
“stretching” the girders. Again, the deflection of a 
girder, erected under the conditions we have assumed, 





can be calculated with an amount of accuracy closely 
approximating to those insignificant fractions of an inch 
which the parties concerned delight to see recorded at 
the conclusion of the testing. A good girder, like a good 
stick, will bend before it breaks, and should there- 
fore, when under a test load, manifest a certain 
amount of deflection, due to the elasticity of the material. 
Another portion of the deflection and the permanent set 
are clearly occasioned by the stretching of the girders, 
which, if the operation be properly conducted, will 
remedy or nullify all slight unavoidable defects in work- 
manship, and bring all component parts of the bridge to 
their permanent lines and bearings. For this purpose, 
on scientific grounds, a moderate test load is probably 
desirable, but the statement will not equally apply for 
girders of a solid section. 

It must be borne in mind that specifying or stipulating 
for an excessive test load entails a corresponding excessive 
cost of material, and in built-up girders, of workman- 
ship. We could point to some examples of road 
bridges in which some of the component parts of the 
booms are of much larger scantlings than they are in 
similar situations in railway bridges. An inspection of 
the section would lead one to imagine that racing com- 
petitions between steam rollers, portable engines, and 
other heavy machinery of similar description, constituted 
the daily pastime of the inhabitants of the district, and 
that the bridge had been selected as the site for the 
course. There are also examples on record of the loading 
and testing of bridges, in which Pelion has been piled 
upon Ossa, and both on the unfortunate structure, until 
an outsider might be fairly excused for supposing that 
the real aim of the test was to literally break the bridge. 
A bridge should not be loaded or tested « outrance. The 
object to be attained by the trial is not to ascertain how 
much the bridge can carry, or be made to carry, but to 
insure that it can support with safety the weight allotted 
to it; that is, its proper load and no more. ‘The truth is 
that in too many instances, instead of the ordinary or 
every-day maximum load, to which a bridge will be sub- 
jected, being taken as the basis of calculation or of the 
test load, exceptionally heavy weights, brought on the 
bridge at rare intervals at a mere crawl, and then only for 
a very brief period, are regarded as the only trustworthy 
data. It is well known that the material in a girder may 
be strained within a reasonable limit of its range of 
elasticity for short periods, without in the least suffer- 
ing any damage or loss of its permanent strength. 
If we also consider that in all engineering structures 
there is a minimum margin of safety of four, it 
might be asked if it were ever made any use of in 
bridges whose dimensions are proportioned solely on the 
data supplied by exceptional loads. The drawing upon 
the margin of safety—to use the term—in the case of 
rarely occurring heavy loads, signifies simply subjecting 
the material for a brief period to a higher unit stress, and 
thereby diminishing to a small extent the original margin 
of safety provided. Under the usual conditions wrought 
iron in a girder is not strained beyond the orthodox five 
tons per square inch, whereas the material itself would 
have a breaking stress of from twenty-two to twenty- 
three tons per same unit of area. It would be a very 
exceptionally heavy incidental load that would bring the 
unit stress up to seven and a-half or eight tons per square 
inch, but that would be still well within the elastic limits, 
and might be permitted for short intervals with perfect 
impunity. 

We do not, and never have, advocated light, much less 
cheap girders and bridges; but whether the example of 
construction be a boiler, an engine, bridge, or roof, it is 
as great a fault to underwork as it is to overwork the 
material in it. Our present extended knowledge of 
the strength of materials might render us not perhaps 
bolder, but more confident in our employment of them. 
While, on the one hand, there should be no examples of 
bridges with factors of safety ranging from six to eight, 
for the performance of their daily duties; on the other, 
it should be equally unnecessary to load a bridge until 
it is almost in extremis, in order satisfactorily to demon- 
strate that it has been in the hands of competent men 
from its design to its erection. It is quite possible, with 
all respect for the profession, for an engineer to err on 
the side of timidity as well as of temerity. 


PROPOSED EXTENSION OF COLOMBO HARBOUR. 


In our issue for March 3rd of the present year we 
reviewed the several proposals of the late Sir John Coode 
for sundry additions to be made with the object of per- 
fecting the shelter at Colombo. After many months of 
reference and re-reference, mainly necessitated by 
military considerations, the designs have received approval 
both by the authorities of the Admiralty and by those of 
the War-office, and commencement is shortly to be made 
with the works decided upon. The growth of the trade 
resorting to the harbour at Colombo has been quite 
phenomenal. It is not twenty years since Sir John 
Coode’s great breakwater converted what was at that 
time only an open and very dangerous roadstead into a 
safe anchorage within which the shipping had entire 
shelter from the heavy seas of the south-west monsoon. 
Prior to the construction of that work it was an unusual 
sight to see two steamers at one time at anchor off the 
port. Now it is no uncommon thing for from twelve to 
fifteen steamers, of sizes varying up to the largest class of 
vessels belonging to such lines asthe Peninsular and Orien- 
tal, the Orient, and other great companies, to be seen dis- 
charging or loading within the sheltered area now afforded 
by the breakwater. The revenue derived from this resort, 
which was in 1889 but Rs. 695,758 only, increased in 1891 
to Rs. 828,430—a rise of 20 per cent. in the two years. 
So steadily maintained does this rate of increase appear to 
be, that an annual addition of 10 per cent. per annum is 
confidently expected to the trade of the port, the esti- 
mate of the revenue for 1897 being Rs. 1,467,613. 

This prospect has induced the authorities at the Colo- 
nial-office to give sanction to the additional work now 
proposed, and all the objections to the designs of the late 
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Sir John Coode—reviewed in our previous article on this 
subject—having been duly considered, and for the most 
part waived, arrangements are now being made for the 
immediate commencement of the work under the direc- 
tion of Messrs. Coode, Son and Matthews, the engineers 
of the similar works now proceeding at Dover. We hope 
to be able ere long fully to illustrate the designs to be 
carried out. Meanwhile it must suffice to say that these 
embrace two additional breakwaters—one having a north- 
west direction, and commencing at a point 800ft. from the 
existing breakwater, the other trending to the north-east, 
and commencing at a point 700ft. from the shore end of 
the north-west breakwater, and reaching to the shore. 
The opening between the existing work and the first of 
the new constructions will constitute the main entrance 
to the harbour ; that between the two new breakwaters 
being designed to afford the circulation deemed necessary 
to keep the enclosed area in an efficient sanitary con- 
dition. This last consideration has received the attention 
it merits, a sanitary expert having been sent out to 
report upon it. When the breakwaters are completed 
the harbour will enclose a sheltered area of 660 acres, 
of which no less than 180 acres will have a depth of 
five fathoms. The estimate for these works is :— 
For the north-east, or shore breakwater, 1000ft. in 
length, £126,000; for the north-west, or interme- 
diate breakwater, 2670ft. in length, including heads, 
lighthonses, &c., £357,000; while a sum of £5000 is 
further provided for additional moorings. The total for 
the works now sanctioned is therefore £488,000. Pro- 
posed reclamations along the foreshore of the harbour, 
which will probably be undertaken simultaneously with 
the rest of the new work, will bring the gross total up to 
a sum of £527,000. 

The authorities have not lost sight of the desirability 
of completing the accommodation to be afforded by the 
development of the harbour by the provision of a graving 
dock. It is fully understood that this will be undertaken 
so as to be completed simultaneously with the additional 
breakwaters. Indeed, the design of these last has been 
largely controlled by the object of providing a fully 
sheltered entrance to such a dock, the site for which has 
now been definitely determined upon. .The north-east 
breakwater, which will start from the shore and extend 
1000ft. seawards, will be partly constructed for this pur- 
pose. An approximate estimate furnished for this dock 
and connected works is £150,000, conditionally on the 
accommodation to be provided by it being limited to the 
largest class of mail steamers. If, however, it be 
eventually decided to fit it for reception of the vessels 
of our Navy, considerably increased cost must be 
entailed in order to provide the necessary width 
of entrance and additional depth over the sill. 
We believe the Admiralty has not, as yet, decided 
whether it will undertake the cost that such extra pro- 
vision must involve, but in view of the scant docking 
accommodation existent throughout eastern waters for 
our warships, it is confidently expected that a favourable 
determination will be ultimately arrived at. The objec- 
tions taken by the military authorities to the positions 
assigned for the two new breakwaters, it is suggested, may 
be partly met by the placing of machine guns on the 
head of the existing breakwater. These would rake the 
sea front of the new works should hostile vagsels 
approach this so closely as to escape the line of fire from 
the present battery at Mutwal. We believe a similar 
proposition with regard to the work now being carried 
out at Dover met with the approval of the military 
authorities. Full inquiry has demonstrated the sufficiency 
of the width of 800ft. for the entrance to the harbour, as 
to which, as named in our previous article, some doubts 
had been expressed. 

The longer and outermost of the two new construc- 
tions will be built of concrete blocks to be laid bya 
Titan, the inshore one being for the most part of pierre 
perdue, tipped from an iron staging extending the whole 
length of the contemplated additions. The engineers 
estimate that to complete all the works designed will 
require about eight years from the date of their com- 
mencement, and as it is fully understood that this is now 
sanctioned, it may be hoped that the year 1901 will see 
Colombo in possession of that full accommodation which 
its increase of trade will by that time demand. 
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PUBLIC WORKS IN PARIS. 

In view of ine International Exhibition which is to be held 
in 1900, the Municipal Council of Paris is entering upon a 
very extensive programme for improving the means of com- 
munication within the city. It is expected that the number 
of visitors to Paris: in that year will be so enormous that 
more than ordinary preparations will have to be made to 
cope with the traffic. The Municipal Council, therefore, 
finds it necessary to begin the work of improvement at once, 
and with this end in view it has already raised a loan of 
eight millions sterling. Unfortunately, no part of this money 
is to be devoted to the construction of the metropolitan rail- 
way, which, after being discussed for something like twenty 
years, seems now as far off as ever from realisation. Upon 
the other hand, the Council is about to hasten forward the 
construction of the tubular tramway which is to connect the 
Porte Dauphine with the Porte de Vincennes. This tramway 
will follow the Cours de Vincennes, the Boulevard Diderot, 
the Rues de Lyon, Saint-Antoine, de Rivoli, the Avenues des 
Champs Elysées, Victor Hugo, and Bugeaud. It will con- 
sequently have a length of nearly eight miles. The principal 
feature of this line, which has been designed by M. J. B. 
Berlier, is the quantity of iron and steel that will be used 
in its construction. As the tunnel is driven forward cast iron 
plates will be bolted together to form a tube, and cement will 
be forced through a hole in each plate by hydraulic pressure 
until it completely fills up the interstices between the tube 
and the tunnel, thus affording an effective safeguard against 
the corrosion of the plates. Air shafts will communicate 
with the surface, and will be fitted with electric fans. Elec- 
tricity, indeed, plays an important part in this new line, as 
it will be used not only for lighting, but also as a motive 
power for the cars. These cars will run four at a time every 
two minutes, and, including stoppages at seventeen stations, 





will cover the distance in half an hour. The estimated cost 
of this line is from two to two and a-half millions sterling. 
Another undertaking that receives less attention than it 
undoubtedly merits is the building of the Mirabeau Bridge 
between Grenoble and the Point du Jour. This work is 
being rapidly pushed forward night and day under the direc- 
tion of M. Rabel, the chief engineer, and of M. Alby, engineer 
of the Ponts et Chaussées. It is expected that the bridge 
will be completed by the beginning of next summer. As has 
already been stated in THE ENGINEER, the Mirabeau Bridge 
involves an entirely new principle, which was devised by 
M. Résal with a view of overcoming the difficulties to be met 
with in constructing a bridge that should allow of the 
passage of vessels underneath at high-water mark without 
at the same time impeding the vehicular traftic. This new 
principle is the arcs éqguilibres, in which the two long arms 
meeting in the centre are counterbalanced by the short arms 
abutting on the banks. Each section is articulated on the 
pier, so that not only is there an enormous and perfect equi- 
librium, but also a great elasticity. Between the axes of the 
piers the distance is 100 m., leaving a clear span in the 
centre of 91°70 m., while the height in the middle from the 
water-line is 7-°91m. Besides this work, the Municipal 
Council is considering other projects for railway extensions in 
Paris, including a terminal station at the Trocadéro and 
another station on the Esplanade des Invalides. This latter 
proposal is arousing a great deal of opposition in Paris, as it 
is likely to spoil one of the most striking effects in the city. 
Many other sites are suggested for this station, notably that 
occupied close at hand by the Government tobacco factory, 
which might be removed outside Paris. Good progress is also 
being made with the extension of the Sceaux Railway, the 
terminus of which is being constructed near the Observatory. 
This improvement has necessitated a vast amount of work, 
which has already been in hand several months. Two new 
stations are also about to be constructed upon the Ceinture 
Railway. One of them between Charonne and the Avenue 
de Vincennes has already been begun, and the station at 
Grenelle is shortly to be entirely rebuilt. The Gare de Lyon 
is in course of extension, while similar work is being carried 
out at St. Denis. The undertakings now in hand will provide 
constructive engineers with employment for some time to 
come, and further activity will be afforded when the 
Municipal Council has approved of some of the many projects 
that are considered to be indispensable to the success of the 
forthcoming exhibition. 
ELECTRICAL EXTENSIONS IN FRANCE. 

AFTER so much has been said about the possibility of elec- 
tricity being used for the traction of boats upon canals, it is 
encouraging to find that practical effect has been given to 
some of the numerous suggestions made at the late congress 
upon waterways by M. Galliot, Engineer of the Ponts et 
Chaussées, at Dijon. M. Galliot has, indeed, been the first 
to devise and lay down an electric installation for the towing 
of boats. This has been done upon the Burgundy Canal, 
which connects the Seine with the Saéne, and the instal- 
lation is at work in a tunnel 3300m. in length, that 
traverses the watershed from which flow the rivers into the 
English Channel and the Mediterranean. Hitherto the 
passage has had to be made by steam tugs, which filled the 
tunnel with smoke, and rendered the navigation very dan- 
gerous. In order to secure the necessary power for generating 
the electricity, M. Galliot connected several of the locks, at 
each of which the water falls 2°60 m., and created a fall 
of 7:50,m. upon the Seine side of the watershed, and another 
of 8m. upon the side of the Sadne. By this means 
he has utilised an enormous force of water, which 
hitherto was entirely lost, for propelling the boats, 
which receive the electricity by contact with an over- 
head wire. Both the boat and tunnel are also lighted 
with electricity, so that the dangers and inconveniences of 
the passage are entirely removed. After such a successful 
application of electricity, it is likely before long to be very 
extensively employed for the towing of boats upon the canals. 
In several other ways the water power formerly wasted is 
being turned to good account for the generating of electricity, 
and there is a considerable number of towns in France, 
notably in the Loire and in the neighbourhood of the Jura 
Mountains, where both light and power are obtained from 
this source. At Lyons electric power is distributed to small 
users at a very low price, and a similar installation is about 
to be laid down at St. Etienne. Several projects are now 
being carried out by M. Ritter, an engineer, of Neufchatel. 
M. Ritter has secured a concession from the State for the 
use of the waters of the Loire from the source of that river 
for a distance of four kilometres. He proposes to obtain an 
enormous hydraulic power by bringing the waters from the 
source by means of a level canal, and in parts subterranean, 
to the village of Monthier, and thus create a fall which will 
have a minimum force of 4000-horse power. This will be used 
for the industrial establishments in the valley of the Loire, 
and also for the lighting of the towns of Pontarlier and 
Besancon, which latter town is at a distance of 35 kiloms. 
from Monthier. Another utilisation of hydraulic force is to 
be made in Switzerland, where the waters of the Doubs will 
supply power and light to several towns and villages in the 
districts of Porentruy and the Franches-Montagnes. Several 
other projects are being put in hand by M. Ritter, who has 
an admirable scope for enterprise in turning to profitable 
account the enormous waste of hydraulic power in the Jura 
Mountains. One remarkable result of these undertakings is 
the great transfer of industrial activity from certain centres 
to districts in which electric power is available at little cost, 
and with the laying down of new installations an enormous 
impetus is given to the construction of manufactories, all of 
which are working entirely by the aid of electricity. 








New Tyre Torrepo Boxt.—While going to press with our last 
issue, No. 93, the first of the new type of torpedo boats ordered in 
1892, designed by Mr. W. H. White, C.B., Director of Naval 
Construction, and built and engined by Messrs. Jno. I. Thorny- 
croft and Co., of Chiswick, was completing her trials off Sheerness, 
at which the usual Admiralty officials attended. The runs on the 
mile were made on the 14th inst., and gave the following mean 
results:—With steam at 225 lb. pressure per square inch, the 
engines made 472 revolutions per minute, giving the ship a speed 
of 23°85 knots. On the three hours’ continuous run on the 21st 
inst. 467 revolutions per minute were made by the engines, and 
the speed of ship by log was 23°5 knots. The new type torpedo 
boats are 140ft. long, 15ft. 6in. beam, and their loaded draught 
5ft. din. No. 93 is the only one ordered to be fitted with twin 
screws. She has three cylinder triple-expansion engines of 
2000-horse power, supplied with steam by two Thornycroft water- 
tube boilers. The vessel is armed with three 3-pounder guns, and 
fitted with three 18in. torpedo tubes. 





ea 
es 


LITERATURE. 


Hydraulic Power and Hydraulic Machinery. 
Roxrinson, M. Inst. C.E., F.G.S., &e. 
revised and enlarged. 
1893, 

AttHoven the transmission of power by electricity 

promises numerous advantages and facilities, and 

although the distribution of gas may be taken as repre. 
senting distribution of power by gas, the hydraulic 
system of transmission is still the most largely used and 
the favourite system for the supply of power to suit 
various demands, such as those that are met by the 
London and by the Hull hydraulic supply companies 
and such as those met by large installations for dock and 
harbour work. The transmission of power by com. 
presed air, although frequently advocated from the time 
when William Mann published his elaborate bréchuye 
suggesting it on a large scale in 1834, has not been 
successful in this country except on a comparatively 
small scale, although theoretically it skould give the 
best results. From a commercial point of view, 
hydraulic power, therefore, may be said to offer 
the greatest attractions, and the book before us deals 
with the theory and practice of an important engi- 
neering industry. Since the first edition appeared in 

1884 some advances have been made in the construction 

of hydraulic power machinery, and in details of the 

apparatus of supply. These form the subject of large 
additions, which, with considerable modification of the 
matter of the first edition, constitute what is practically 

a new book. After a brief but sufficient treatment of 

questions relating to the flow of water in pipes and 

culverts, including explanations of the use of some 
excellent diagrams for indicating at a glance the velocities 
of flow and discharge in smooth pipes and cast iron pipes, 
and in culverts, the author deals with the construction 
and use of one of the keys of hydraulic power supply, 
namely, the accumulator, including what may be called 
the modern air accumulator, combined with the hydraulic 
accumulator and its connections. Hydraulic presses and 
lifts, including the use of hydraulic pressure for forging 
and for bringing about changes of form after the manner 
of Tresca’s application for causing the flow of solids, are 
next dealt with, baling presses representing the press 
class. Canal lifts, such as that at Anderton and Les 

Fontinettes, and at La Louviére, are dealt with at some 

length, and interesting particulars are given of the failure 

of the lift cylinders at Anderton, of the change in con. 
struction thereafter adopted, and of the methods of 
construction adopted for La Louviére lift by the Terre 

Noire Steel Company, and of the experiments made by 

this firm and by Messrs. Cail concerning the strength and 

expansion under pressure of steel and of cast iron press 
cylinders. An account is also given of the construction, 
by the Société Cockerill, of the cylinders used by Messrs. 

Clark and Standfield with steel re-inforce hoops round cast 

iron cylinders, and with angle steel rings shrunk on at the 

ends of each cylinder, to form connecting flanges. It is 
not an easy thing to make sound large hydraulic press 
cylinders of great length, and hence these particulars of 
experiments and of methods of construction adopted are 
of great importance in connection with this branch of the 
author’s subject. It would of course be as impossible as 
it is unnecessary to describe at length all the kinds of 
lifts or hoists common in England and America; and it 
has been necessary to deal only with a few of the forms 
in this class; but the author might with some advantage 
have described one or two more than he has, includ. 
ing the form of Archer's lift adopted in the Columbus 

Monument at Barcelona, as described in THE ENGINEER, 

vol. Ixvi., page 430. 

Elevators or lifts of the larger kind, such as those used 
on the Hudson Railway, on the City and South London 

Railway, and on the Mersey Railway, are described and 

sufficiently illustrated, and the system proposed by Mr. 
Greathead some years ago for the Tower Hill Subway is 
deservedly noticed, and references made to the adoption 
of this system for dealing with very large numbers of 
passengers as now adopted for the Glasgow Harbour 
Tunnel. The machinery of hydraulic-power supply, 
including generators and motors, is described by reference 
to typical examples, and this is followed by an ample 
account of hydraulic tools, including punching, riveting, 
shearing, and drilling machines, and cranes of various 
kinds. 

Hydraulic grain warehousing machinery, hydraulic 
brakes, and the application of hydraulic power for tunnel- 
ing on Greathead’s system, are also dealt with. In deal- 
ing with hydraulic power applied to gunnery, the author 
occupies but three pages of his book; but as the subject 
is one which must appeal to a limited number of readers, 
we would not object to this if the author had followed his 
practice throughout the rest of the book in giving refer- 
ences to the publications in which full information on the 
subject referred to could be found. The same remarks 
apply to the part of the book which refers to centri- 
fugal pumps, and to that on turbines. 

The opinion expressed at the end of the short account 
of the Girard hydraulic or sliding railway, may perhaps 
be justified by the facts mentioned, but the system has 
not commended itself for application on any but an 
experimental scale. Mr. H. de Morgen Snell’s system 
of hydraulic transport, by means of water-tight cases 
inserted into hydraulic pipes, over great distances, is 
described at some length, and certainly presents some 
points of commercial importance and many of engineer- 
ing interest, and where water under some pressure can 
be cheaply obtained it is deserving of a practical trial. 
We could have wished that the author had added to his 
short chapter on hydraulic packing, which includes the 
results of Mr. John Hicks’ experiments on the friction 
of cup-leathers, some reference to the methods and results 
obtained by Mr. Wicksteed in eliminating the greater 
part of this friction by giving the ram a rotary as well as 
a sliding motion. 

The book is not, however, written so much with a view 
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to teaching people how to make pumps and hydraulic 
machinery as to give information to those whose occupa- 
tion is rather the application of that machinery ; cther- 
wise Professor Robinson’s book might be open to the 
criticism in several places that it is insufficient in detail 
and in examples—as, for instance, where Ball’s pump 
dredger is given as the only example of the hydraulic 
pump method of removing sand bars, river beds, and so on, 
a system which has developed until the last examples, 
such as those used on the Mersey, have culminated in 
the enormous dredger named the Brancker, which has 
removed 120,000 tons in a week, and is expected to 
remove 150,000 tons in a week. Professor Robinson's 
book will be found valuable to those who are interested in 
hydraulic power distribution. 





Les Explosifs Industriels le Grison, et les Poussiéres de 
Houille. By J. Danren. Crown 8vo., pp. 284. Paris: 
E. Bernard and Co. 1893. 

In this volume the author, who is the managing director 
of the Safety Explosives Company in Brussels, has 
supplied one of the best general treatises on modern 
explosives, their composition, methods of action, and the 
special dangers attending their use in fiery and dusty 
mines, that has hitherto appeared. In form it is essentially 
a series of essays dealing in succession with the power of 
explosives as determined theoretically and practically, 
the methods of boring and blasting, the composition of 
explosive substances in a general monograph, and their 
uses for mining and engineering purposes, both civil and 
military. These subjects, to which five chapters are 
devoted, form the first part of the book, while in the 
second the use of explosives in fiery mines is discussed 
under the three general headings of fire-damp, coal dust, 
and safety explosives. 

This latter portion is very carefully worked out, the 
conclusions contained in the report of the Royal Com- 
mission on Accidents in Mines of 1881, together with 
those of similar Commissions of later date in France, 
Belgium, Germany, and Austria being given upon the 
different points as they arise; while the views on both 
sides of the coal dust controversy are set forth with a 
complete impartiality—a characteristic which, in fact, 
distinguishes the author’s style throughout. The general 
conclusion arrived at is, that even in the most elaborate 
experiments that have been made for determining the 
possibility, or the reverse, of igniting fire-damp by a 
blown-out shot, the conditions may vary in so many 
important particulars from those actually prevailing in 
the mine, the results in the case of safety explosives can 
only be accepted with very considerable reserve; and 
more exact methods of experimenting, according to a 
scheme which is given in the final chapter, are considered 
to be necessary before this very complicated question 
can be finally settled. 

Although the negative character of the author’s con- 
clusions may render the direct use of the book compara- 
tively small, his main purpose being to advise caution in 
the use of even the most irreproachably safe of safety 
explosives, whatever its name may be, indirectly it is far 
otherwise, as the methodical arrangement of the descrip- 
tive parts, and the comprehensive and impartial manner 
in which the conclusions are expressed, coupled with a 
degree of literary excellence not usually found in 
technical books, are likely to make it a welcome addition 
to the library for permanent use. Like many other 
foreign books, it is without a subject index; and although 
the bibliographical references are very good, they might 
be improved in the case of English documents by being 
given for the originals as well as to the abstracts which 
have appeared in foreign journals. The latter plan is, of 
course, most convenient for the readers to whom his book 
is primarily addressed, but for use in this country the 
original references would be more useful. 





A Select Bibliography of Chemistry, 1492-1892. By Henry 
CaRRINGTON Bouron. 8vo., pp. 1212—Smithsonian Mis- 
cellaneous Contributions, vol. xxxvi. Smithsonian Institute, 
Washington, D.C. 1893. 

AN attempt has been made in this volume to collect the 

titles of the principal works on chemistry published in 

Europe and America from the rise of the literature con- 

sidered as having commenced in 1492 to the close of the 

year 1892, The term chemistry is taken in its fullest 
significance, books in every department of chemical 
literature, pure and applied, being included. The work 
is divided into the following seven sections :—I. Biblio- 
graphy; II. Dictionaries; III. History; IV. Biography; 

V. Chemistry, pure and applied; VI. Alchemy; VII. 

Periodicals. 

The fifth section, as might be expected, is the most ex- 
tensive, and certainly the most useful part of the volume. 
The references to the more important text-books are 
fully and carefully given, although in some cases the 
author seems to have gone out of his way to give the 
printer’s address instead of the publisher’s, and the date 
on the preface for that on the title page. The list of the 
different editions of Fresenius’s treatise on analysis is 
very interesting. Between 1843 and 1886 the qualita- 
tive part passed through fifteen editions in Germany, ten 
in England, eight in France, three in Holland, three in 
Russia, and three in Spain, besides single editions in Italy, 
Norway, and China, while the quantitative part has 
reappeared in the principal European languages with 
each of the six issues of the original. Johnston’s “ Agri- 
cultural Chemistry and Geology,” and the ‘ Chemistry 
of Common Life,” have been as widely distributed by 
translation in all the European languages as well as into 
Chinese. The subject of metallurgy, although nominally 
included, is very imperfectly treated, references to later 
editions of several current works being omitted, while 
others of considerable importance are entirely passed 
over. Among these latter are the large treatises on 
“Tron Smelting ” by Diirre and Von Kerperly and the 
excellent small manual of Beckert. 

In Section VI., which is devoted to alchemy, a full 
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analysis of the contents of several of the larger works is | 


given, or something more than an ordinary bibliography. 
This, though of no particular utility for the main purpose 
of the book, is undoubtedly very amusing, and the 
author is to be congratulated upon the large collection 
of this class of literature that he possesses, most of the 
titles being given from copies in his own library. In 
some instances the author has combined critical with 
bibliographical functions, and not always happily. A 
remark on the relation of value to size in a dictionary of 
chemistry, in connection with Fremy’s Encyclopedia, on 
page 56, seems to be singularly out of place, and a deroga- 
tory notice, on page 96, of a book which he acknowledges 
not to have seen, is a more decided lapse from serious 
bibliography. ~ -_ 

Injectors: Their Theory, Construction, and Working. By 
W. W. F. Puiien, Assoc. M. Inst. C.E. The Technical 
Publishing Company; and John Heywood, Manchester and 
London. 1893. 

In this useful little book the action and the theory 

of the injector are explained with clearness and com- 

pleteness, and the construction of seemingly all kinds of 

injectors and ejectors is described, with reference to a 

large number of engravings of injectors in section, eleva- 

tion, and application. It is, we believe, the only treatise 
on the subject, and it leaves little room for another. 
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SIR GEORGE ELLIOT. 





Tue death of Sir George Elliot removes one of the few 
links remaining which connect the old system of coal raising 
with the modern. Sir George went down the pits as a 
trapper in the early part of the century, before any legislative 
action with regard to coal mining had been thought of. In 
those days the coal mines of the North of England were 
under the sole control of viewers or mining engineers, who 
had acquire1 their position by long practice in and about the 
coal pits. No Government inspector entered the workings to 
examine them, no regulations existed as to safety precautions 
in regard to ventilation, lighting, blasting operations, and 
many miners held that they were not required. 

Sir George, like all men of prominent ability, had a greed 
for knowledge, and after his day’s work in the pit as a lad, 
he would walk from Pensher to Newcastle to attend a night 
school. Subsequently he was employed on the staff of engi- 
neers engaged in making surveys for lines of railway pro- 
jected in the coal district during the early days of railway 
development, and with the scanty knowledge thus acquired 
he undertook the management of the Monkwearmouth 





Colliery, then the deepest in England, first as under- 
viewer or resident manager, and in the course of a few 
years as head viewer. He was then twenty-four years 
of age. The colliery was eminently prosperous under his 
direction, and he soon acquired an extensive practice as 
colliery viewer, entrusted eventually with the management 
of Lord Londonderry’s extensive collieries. In the mean- 
time he had become part owner of several large mines, and 
had entered upon the speculative career in which he became 
so prominently successful. In a few years Sir George became 
the owner of collieries, solely or in partnership with others, 
and at one time his proportion of coal raised out of these 
various mines amounted to about one million of tons per 
annum. Sir George was progressive as an engineer, and 
ready to give any new invention a reasonable and fair trial. 
Among other innovations he introduced iron wire pit ropes in 
the collieries, and became a manufacturer of them as partner 
of the firm of Glass, Elliot, and Co. The patents this firm 
had acquired included one for making submarine cables, 
and this proved subsequently a source of large profit. The 
greatest undertaking of the firm was the construction 
and laying of the first Atlantic cable, which was accomplished 
in 1866, an achievement which brought distinction to all 
concerned. The success of this great undertaking was in a 
great measure due to Sir George Elliot; for although 
high scientific authorities, practical electricians, and a 
most able seaman were connected with the preparations 
and operation of laying the cable, it required a master- 
mind with great powers of organisation to carry so 
difficult and complex a matter to a completion. The first 
cable, though successfuly laid, failed, and a second had to be 
laid down, but before this was effected the firm of Glass, 
Elliot, and Co. had amalgamated with the Gutta Percha 
Company to form the Telegraph Construction and Maintenance 
Company. Since then several Atlantic and long distance 
submarine cables have been laid, but none had to overcome - 
the difficulties necessarily attached to a first or pioneer effort. 
Soon after the laying of the Atlantic cables, namely, in 1868, 
Sir George was elected Member of Parliament for North 
Durham, and sat in the House almost continuously until the 
election of 1892, when he was defeated in the contest for the 
Monmouth district. He was created a baronet in 1874 in 
recognition of his services as Conservative member for North 
Durham, the only Conservative returned by the county at 
the time. 

During his long active life, Sir George was pre-eminently 
connected with the coal industry. He gave evidence before 
every Commission or Parliamentary Committee on the sub- 
ject during his lifetime, and served on the Royal Com- 
mission on the dnration of the coalfields, which reported in 
1871, and on the later one on colliery accidents, which 
reported in 1886. In the coal trade his opinion was valued 
and respected by masters and men, and in the practical 
direction of the complex details of a large colliery no one 
could surpass him. 

In later years he concentrated his energies on works in 
South Wales. The formation and development of the Powell 
Duffryn Coal Company, the Newport Docks, the Caerphilly 
Railway, and other minor undertakings, are due to his 
vigorous mind. As an engineer he has not designed any 
great works, but as a constructor and creator of large under- 
takings he has been most successful. He was a D.C.L. of 
Durham, a member of the Institution of Civil Engineers, 
Past-President of the Institution of Mining Engineers of the 
North of England, and member of many other scientific and 
technical societies. As a master he was severe but just, and 
his death will be regretted by many who knew him or served 
under him. 








PARLIAMENTARY NOTES. 





Reclamation works.—Before the House of Commons rose 
for Christmas several questions were asked on this subject. 
Mr. Brand asked if the Government would agree to the 
appointment of a select committee to inquire into the report 
of Sir John Rennie in 1837 as to the better drainage of the 
Wash, with the view to ascertain whether any advantage 
could now be taken of the recommendations then made, 
involving considerable improvements in the ports of Boston, 
Spalding, Sutton Bridge, and Lynn, and the reclamation 
of about 150,000 acres of land. The Chancellor of the 
Exchequer did not see his way to agree without the posses- 
sion of much more information than he had. Mr. A. C. 
Morton then asked for the appointment of a select com- 
mittee to consider generally the question of reclamation. 
Mr. Gladstone again declined on behalf of the Government. 
He pointed out that there was already ascheme for the reclama- 
tion of about 500 acres of land on the Humber. Every 
facility, he said, was given to undertakers of such works, but 
there was no great disposition in this country to embark 
capital in such enterprises. He wished there were more. 

Railways in Connaught.—Sir J. Hibbert said that part of 
the line which lies between Westport and Mallaranny is 
being constructed under an agreement with the Midland 
Great Western Railway Company, which company has loyally 
carried out all agreements made with it under the Light 
Railways Act. The company is about to apply for leave to 
open the section between Westport and Newport, and it will 
also undertake the working and maintenance of the portion 
between Mallaranny and Achill, the works on which will be 
completed as speedily as possible. 

The Chancellor of the Exchequer and the Navy.—It will be 
in the recollection of our readers that in the debate on Lord 
George Hamilton’s motion as to the condition of the Navy, 
Sir W. Vernon Harcourt stated that ‘“ professional advisers 
of the Admiralty considered the existing condition of things 
with respect to the state of the Navy as satisfactory.” In 
using this expression the Chancellor of the Exchequer 
seemed to have gone further than the Board of Admiralty 
would pledge themselves. Accordingly, he has since amended 
his statement by confining it ‘to the relative force of the 
various countries at the present moment in respect of first- 
class battleships completed in the present financial year.”’ 
But what meaning does the Chancellor of the Exchequer 
apply to “‘ first-class battleships ?”’ 








DEATH OF SiR GEORGE BERKLEY.—We regret to have to record 
the death of Sir George Berkley, K.C.M.G., the eminent civil 
engineer and past President of the Institution of Civil Engineers. 
The late Sir George Berkley was chiefly known in connection with 
railway work, most of which was the construction of ‘foreign lines, 
chiefly in South Africa. He was made a K.C.M.G. on the Queen’s 
last birthday, ‘‘ for services rendered as consulting engineer to the 
Government of Natal and in connection with other colonies.” He 
was born in 1821, and married in 1846 a daughter of Mr. Francis 
Garford, J.P. He died suddenly on the 20th inst., at his London 
residence. The funeral took place at Sevenoaks on the 23rd inst. 
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RIDDELUL’S FILTERS FOR LARGE QUANTITIES 
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“Tro Ensrieer’ 
THE RIDDELL FILTERING PROCESS. 


A SYSTEM of what may be termed mechanical filtration, 
combined with the application of chemical re-agents—already 
in extensive operation in the United States, but so far 
comparatively new to this country—is undergoing experi- 
mental tests at the Salford Sewage Works. By this system, 
which is known as the E. H. Riddell filtering process, the 
sewage is intercepted before it has been diluted with unneces- | 
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the operation of a series of,radial arms with strong water jets, 
which are moved up and down through a filter bed of sand. 
In the process for applying the chemical re-agent, this is 
added to the sewage by being drawn or forced by gravity into 
the suction pipe of the pump supplying the filter, by which 
it is thoroughly mixed with the sewage, and gives ample time 
for chemical action to occur before reaching the filter, and 
so arranged that it is accurately, as well as automati- 
cally, applied as required. The chemical re-agents are supplied 


‘ from an open tank, fitted with a float, the tank being capable 


ao ROD 


PISTON 










FOUR-WAY COCKS, 
PRESSURE =e—> ; 


EXHAUST | 


WASH PIPE | 
a a 
= 











STUFFING BOX 





a 





























. e | | 
STRAINERS -Ojo=ar Bis ITO (s) 


















OUTLET CAUCE 
:- 
(nce cauce 
Tl 3? 


oje(o)i | £ 


of holding, within comparatively small space, a supply for a 
week or a month if required, and of supplying the chemicals 
in exact ratio to the velocity of the pump, the only attention 
required being when the amount of sediment in the water to 
be purified varies under special conditions. After receiving 
the chemical re-agents the sewage is passed on to the filter, 
either through the radial arms or independently, as after- 
wards explained, where the suspended matter is gradually 
deposited upon the upper portion of the filter bed of sand. 
When the upper portion of this filtering material has become 
thoroughly impregnated with the arrested impurities—and this 
is shown by gauges in the outside of the filter—the radial 
arms c, with a series of strong water jets, are forced down 
by hydraulic pressure to a lower and clean part of the 
filter bed, upon which the suspended matter is deposited ; 
and this lowering of the radial arms can be repeated five or 
six times, until the filtering material has been used to the 
safety limit. The earthy, animal, and vegetable matter thus 
deposited is then washed out into a tank, alternate tanks 
being used, where the heavy suspended matter separates from 
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sary volumes of water, and after introducing the minimum | 
amount of chemical re-agent required to precipitate the | 
suspended matter, the fluid is carried to the filters, where, by | 
a specially-designed mechanical process, it is freed entirely 
of both the chemicals used and the suspended matter. The 
experimental plant which has been put down at the Salford 
Sewage Works, by Messrs. L. Hugh Bristowe and Co., 
Albany Buildings, Victoria-street, London, consists of a 
new arrangement for applying the chemical re-agents 
and a two-section horizontal Riddell filter, shown in the 
accompanying illustration, Fig. 1, the feature of which is 
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THE RIDDELL FILTER—Fig. 2—VERTICAL FORM 
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of washing, but are left inactive at the top of the filter 
until required. The operation of washing is a very simple 
but efficient process. When the whole of the bed has 
become foul it is washed by simply opening an overflow 
valve, which relieves almost entirely the pressure in 
the bed, and allows the dirty water to run to the sewer. 
Then the hub with the radial arms, by operating a four- 
way cock n, is forced to the bottom of the tank, held there 
a@ moment, and then by reversing the cock the arms are 
drawn up through the bed to the top. During the whole of 
this operation water is being forced through the perfora- 
tions in the radial arms at full pressure, in the shape of a 
multitude of powerful, fine jets throughout the whole of the 
filtering material, throwing it into violent agitation and 
scouring it thoroughly. At the same time, clean filtered 
water is coming in a reverse direction through the 
discharge pipe, rinsing the filtering material, and aiding 
in its scouring and’cleansing. The water is then allowed 
to run an instant after the arms reach the top of the 
bed until it becomes clear, when the waste pipe is closed, and 
the operation of filtering again proceeds. When the water is 
very dirty the washing is prolonged by a second depression 
of the radial arms to the bottom, and then raising them to the 
top, giving a double scouring in addition to that already 
received. The time required for cleansing the filter 
when it is clarifying ordinary water is about four minutes; 
when clarifying the filthiest water about five minutes are 
needed for thorough cleansing. 

Several experimental tests with this filtration arrangement 
which we were enabled to witness dealing with the Salford 
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the water by rapid precipitation, and the water is drawn off 
from the top, leaving the solid matter in the shape of a heavy 
semi-fluid, which can be treated in any desired manner for 
fertilising or other purposes. In cases where the suspended 
matter in the water to be filtered is large, and hard enough to 
stop the perforations in the radial arms, the water is intro- 


duced into the top of the filter by means of a by-pass before 
reaching the pipe conducting it to the radial arms, so arranged 
as to be cut out when cleansing, and thus introducing into 
the arms filtered water for scouring and cleansing purposes. 
In this event the arms are not used, except for the purpose 


RIDDELL FILTER—Fig. 3-SHOWING ACTIO 
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sewage, were very satisfactory in ‘securing a remarkably clear 
effluent, but it would seem very much open to question 
whether it is not perhaps expecting rather too much from & 
mechanical filter to ask it to deal with raw sewage without a 
previous separation by rough straining or deposition of the 
coarser constituents of ordinary sewage. One special 
feature of the arrangement its compactness, which would 
enable a plant sufficient to deal with large volumes of sewage 
to be brought into very small compass; but valuable as this 
is, it is not a consideration of sufficient importance, in con- 
nection with ordinary sewage works, to outweigh what 











3 ABER AR 








Dec. 29, 1893. 


THE ENGINEER. 


619 














would appear to be the disadvantages which suggest themselves 
in connection with mechanical systems of filtration, in treat- 
ment of the sewage of a large manufacturing district, unless 
some previous treatment were employed. To all intents and 
purposes, the process is one for straining out all the sus- 
pended matter in the sewage, and in view of the after treat- 
ment of the sludge, this is a system which does not find 
favour with many of the leading sanitary authorities of the 
present day, chiefly because the filter has to doso much by one 
operation. At the Salford Works various other systems for 
dealing with the sewage are just now undergoing experi- 
mental tests, and to these we may subsequently refer when 
the general results obtained are sufficient to afford reliable 
data for comparison. 

A vertical type of the Riddell filter, as shown in the 
illustration—Fig. 2—is also made, which is specially suitable 
for works’ requirements. In this filter the water enters into 
the supply pipe, passes along the radial arms, and through 
the perforations in the arms in jets into the filter above the 
top of the filtering material; thence through this the clarified 
water is collected in concentric pipes in the bottom of the 
filter, and discharged through the clear water discharge pipe. 


The radial arms, of which there are generally eight, are | 
attached to a hollow hub at the lower end of the pipe, shown | 
on the top of the filter, which has a piston at its upper end. | 


The pipe and piston are free to move up and down in the 
cylinder, the pipe being large enough to leave ample 
waterway between it and the pipe, carrying the arms at 
any position of the hub and arms. The operation of 
this filter is much the same as already described in con- 
nection with the horizontal filter, and several of these have 
already been fixed at works in this country, we understand, 
with very successful results. The Riddell system certainly 
seems to be admirably adapted for dealing with the supply for 
manufacturing requirements and steam boilers, when water 
is only obtainable from polluted sources, and would other- 
wise be unsuitable. The very small compass which the 
whole of the plant occupies would in such cases be a special 
advantage, although as we have already stated, it is not a 
sufticiently important consideration in connection with sewage 
works, where there is necessarily a large area of available 
land for any plant that may be regarded as requisite. 








DECG:UR’S HYDRAULIC RAM. 





Tuls appliance for raising water, which utilises the slightest 
falls, owes its high useful effect to its simplicity. The ram 
is mounted on the pipe leading the water at any height above 
the delivery tank. It consists, as will be seen by the accom- 
panying section, of an ordinary lifting valve seated in the 
delivery orifice, and of a retaining valve permitting the 
passage of the water into an air vessel, whence issues the 
ascension pipe. At each beat of the valve, the water moving 
in the pipe raises the retaining valve and passes into the air 
vessel, compressing the cushion of air, which forces it at 
nearly uniform speed into the ascension pipe. The orifices 
for the alternate flow into the discharge pipe and into the 
air vessel are brought as near together as possible, to avoid the 
losses due to eddies and to the inertia of intervening dead 
water. The action of the valves, which are perfectly tight, 
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with metal seats, is quickened by springs that may be 
regulated while working, and permit of varying the amplituce 
and the duration of the beats in proportion to the quantity 
of water available. The power of these springs, which are 
easily made by twisting brass wire round a cone, varies with 
the height of fall and that to which the water has to be 
raised ; and they may be replaced by a system of levers with 
stops above the air vessel. 

The ram utilises the total available fall between the spring 
and the discharge tank, the delivery pipe forming a syphon, 
and Few. itself spontaneously so soon as the valve is 
raised by means of the starting lever. The arrangement of 
the ram above the water facilitates the laying of the pipe, 
Insuring the maintenance of the cushion in the air vessel 
without the necessity for a snifting valve, the aspiration taking 
place naturally round the shank of the valve, and permitting 
of the ram’s working in very cold weather. 

Several sizes of these rams have been tested at the 
Conservatoire des Arts et Métiers, and at the Pumping 
Station of the Paris Municipality, under various conditions 
of fall and height of delivery. The rams work with pipes of 
any length, and, according to a report furnished by a corre- 
spondent, will deliver on an average one-third of the water 
of a spring to more than two and a-half times the height of 
fall ; one-sixth of the water to five times the fall, and one- 
thirteenth to ten times the fall. With a fall of 30 cm. = 1ft., 
one forty-fifth of the water has been raised to a height of 
9 metres, or thirty times the fall. For great elevations a 
tolerably high useful effect is obtained by means of a small 
supplementary ram mounted on the delivery pipe of the 
main ram. An elevation of 50 metres, with a fall of 
1 metre, requires with a large ram delivering one-thirteenth 
of the water to a height of 10 metres, a small ram delivering 
one-sixth of one-thirteenth, or one seventy-eighth of the 








PITT’S SCREW-CUTTING LATHE 


PITT’S YORKSHIRE MACHINE COMPANY, LIVERSEDGE, MAKERS 





water toa height of 50 metres, giving a mechanical yield | seventy or eighty being in use in that city. The cowl is being 


of 64 per cent. on the whole arrangement, which would 
be difficult to obtain with a pump. 

This hydraulic ram, which is the invention of M. Decceur, 
Ingénieur des Ponts et Chaussées, France, is made by 
MM. Rouart, Fréres et Cie., late Mignon et Rouart, Boulevard 
Voltaire, Paris. 








PITT’S 103-INCH COMPOUND REST SCREW- 
CUTTING LATHE. 

THE engraving herewith represents a newly-designed lathe, 
made chiefly for Government munition works by Messrs. | 
Pitt’s Yorkshire Machine Company, Liversedge. 
are represented as being specially made for accuracy of work, 
and for shops where the repetition of high-class and inter- 








| introduced into this country by Mr. C. W. J. Notte, of 17, 


Coleman-street, E.C. 








THE INSTITUTION OF CIVIL ENGINEERS. 


HYDRAULIC POWER SUPPLY IN LONDON, 

At the ordinary meeting on Tuesday, the 19th of December— 
Mr. Giles, President, in the chair—a communication was read 
treating the subject of ‘‘ Hydraulic Power Supply in London,” by 
Mr. E. B. Ellington, M. Inst, C.E. 

The paper first recorded the considerable progress made in 
the distribution of hydraulic power during the past five years—the 


The lathes | number of machines worked from the system in London having 


risen from 609 in December, 1887, to 1755 in December, 1892, 


| and the length of mains laid from twenty-seven to fifty-eight 


changeable work is not only necessary, but of the greatest | miles in the same period, whilst the available horse-power had 


importance in a labour-saving tool. 
helical gears machine-cut out of the solid, the change wheels | 
being also machine-cut out of the solid. The saddles are | 
provided with a quick withdrawal motion, actuated by handle, 
which instantly brings the cutting tool to or from the work. | 
The feed is indexed so that the tool can be set to take any | 
depth of cut required, and the necessity for guesswork is 
thus avoided. The compound swivel slide rests are indexed 
to graduate to any angle. The main spindle runs in hard 
conical bearings with double adjustment to secure absolute 
steadiness. The loose headstocks are arranged for conical 
work, and provided with index, so that they can readily be set 
over to the taper required. 








CAMPBELL’S IMPROVED INDRAUGHT COWL. 


Tus cowl, illustrated by the accompanying engravings, has 
been invented by Mr. W. D. Campbell, of Paddington, 
Sydney, N.S.W., and has for its object the increase of 





The headstocks have | increased from 800 to 2600. 





the quantity of air sent down a ventilating shaft or pipe. 
The cowl, as will be seen from Fig. 1, is of the revolving | 


description ; that is, that the opening automatically faces the | 


wind. 

In Figs. 2 and 3 it is the pipe to which the cowl is 
attached, the upper end of the pipe being provided with 
stepped cross-stays a a to receive and support the spindle B, 
which carries the cowl, and on which it is free to revolve. 





The bottom half C of the cowl is of cylindrical form, and 
surrounds the upper end of the pipe A. The upper half D 














of the cowl is semi-cylindrical in form, the half being removed 
so as to catch the wind. At the top and bottom of the 
portion D of the cowl are placed projecting lips d' d', for the 
purpose of assisting to catch the wind, and so strengthen the 
cowl. The portion D of the cowl is divided vertically down 
the centre by the web or partition E. This partition or radial 
diaphragm E acts as a deflector to project the wind down- 
wards towards the chamber to be ventilated, and it stops 
eddies. The cowl is provided with a fin or feather F, which 


A public supply was now given in 
Liverpool, and works were in progress at Birmingham, Man- 
chester, and several foreign towns. The first pumping station in 
London, at Falcon Wharf, Blackfriars, was described by the 
author in a paper read before the Institution in 1887. Since that 
time other pumping stations had been erected at Millbank, near 
the Houses of Parliament, and at Wapping, near the entrance 
to the London Docks, while a fourth station was in course of 
erection at City-road, near the Regent’s Canal. The general 
arrangement of the latter stations was much the same as that at 
Falcon Wharf, except that at Wapping triple-expansion engines had 
been employed with a steam pressure of 150]b. per square inch. 
The water used was obtained at Millbank from the gravel bed 
overlying the London clay. Through this bed about 150ft. of 
headings had been driven. The water contained iron, which was 
deposited on exposure to the air. For getting rid of this iron and 
filtering the water, the Porter-Clark lime process was employed at 
a cost of 1°05d. per 1000 gallons. The average output from the 
station was 1,500,000 gallons per week. 

The water at the Wapping pumping station was obtained 

artly from the gravel bed, as at Millbank, and partly from. the 

pane: Dock. The quantity of iron in the water was much less 
than at Millbank, and the Pulsometer Company’s ‘ Torrent” 
charcoal filters were used at that station. For the purpose of 
clarification, ‘‘Alumino-Ferric” had been successfully employed. 
The capacity of the Wapping station was 800,000 gallons in 
twenty-four hours. The water used at the several stations was 
pumped into tanks situated over the engine and boiler houses by 
pumps worked by hydraulic pressure. These pumps had proved 
to be economical machines, and possessed the great advantage of 
being able to work by the pressure in the mains when the main 
engines and boilers were stopped during the night. The only 
station worked continuously was that at Falcon Wharf. The 
total capacity of the accumulators in connection with the system 
was 1600 gallons, while the capacity of the pumping plant was 
3500 gallons per minute. This showed that the accumulators acted 
almost exclusively as regulators of the pressure and had little 
effect in respect of storage. 

The results of tests of the Wapping triple-expansion engines and 
boilers made by Mr. Bryan Donkin showed a consumption of 1°3 Ib. 
of coal per one horse-power per hour. The increased economy 
gained by the use of triple-expansion engines and the high steam 
—— of 150 1b. per square inch were very striking. At Falcon 

Wharf, with compound engines working at 851b. per square inch, 
4048 gallons, at a pressure of 7321b. per square inch, were pumped 
for every cwt. of coal consumed. At Millbank, with the same engines, 


| but with 100 Ib. per square inch of steam pressure, 4130 gallons, and 
| at Wapping 5118 gallons, were pumped per ewt. of coal. The efficiency 


of the plant in respect of coal consumption, working over long 
periods, was much below the efficiency of the trial runs, and it 
eee that only about 60 per cent. of the coal burnt was utilised at 
efficiencies obtained in the trials ; and 32 per cent. of the balance 
was wasted by the intermittent running of the plant. Notwith- 
standing that the total delivery of power had more than doubled 
since 1887, no dimiuution of this loss had resulted. 

The author proceeded to discuss the question as to whether 
it was possible to increase this efficieney in practice by improving 
the load factors: and especially whether a combination of power 
supply during the day and the use of the energy for electric light- 
ing during the night would produce such a result—and arrived at 
the conclusion that little or no advantage in this respect was to be 


gained by such combination. The load factor of the hydraulic 


| supply for the year 1887 was 0°275; for 1889, 0°338; and for 1892, 
y y 





will insure that the open part of the cowl shall be presented | 


to the direction in which the wind is blowing. 


0°326. It was pointed out that the improvement of the load factors 
in recent years over 1887 was due to the enlarged area of supply, 
and not to the increased quantity of power supplied—the time of 
maximum demand varying in the different districts supplied. 
Load diagrams were given of the electric supply on December 21st, 
1892—a foggy day—in Westminster, and of the hydraulic supply on 
the same day, and the two were combined. The load factor for 
the combined curve was 0°522, while the electric load factor alone 
was 0°533, and the hydraulic load factor 0°495. It was further 
pointed out that under the most favourable conditions a supply 
approaching the maximum would only be given on 280 days in the 
course of a year, and that it was impossible, without storage, to 
obtain from any combination of supplies more than twelve hours’ 
work out of twenty-four—a condition which would only produce a 
load factor of 0°380 against 0°325 actually realised. A load factor 
was likely therefore to be a permanent cause of low efficiency in 


This cowl has been largely adopted by the municipality of | all methods of supplying energy which did not admit of extensive 
Sydney for ventilating sewers and rain-water cisterns, some | storage. The load-factor had, however, a far greater influence 
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upon the amount of capital outlay per unit of output than it had 
upon the cost of fuel and station expenses. 

Particulars were furnished of the actual cost of the supply of 
hydraulic energy for the years 1884 to 1892 under the headings 
(1) Station and Distribution Expenses; (2) Repairs; and (3) 
General Charges. In the result it appeared that the amount of 
the supply was unlikely to affect the working cost favourably 
to any substantial extent. The experience of the cost of 
supply in London showed that the total expenses had increased 
in direct ratio to the total output, added to a constant 
representing the minimum cost of working the undertaking 
irrespective of the output. There was no reason to believe 
that experience in relation to hydraulic supply in London was 
likely to differ materially from that of other undertakings esta- 
blished for supplying energy in towns from artificial sources, If 
works were planned on a moderate scale in relation to the probable 
output, and would allow of extensions as required, the minimum 
cost of supply would be approximated to within a comparatively 
short period, and further development was unlikely to exercise any 
material influence on the cost. The influence of capital expendi- 
ture on plant in relation to output was as important as the actual 
expense in determining the cost at which the consumer could 
obtain energy. The capital outlay for hydraulic supply in London 
had fallen from £2°8 per 1000 gallons in 1885 to £1°24 in 1892, and 
a further reduction was anticipated in the future. 

In conclusion, reference was made to the value of the high- 
pressure supply for purposes of fire extinction. Attention was 
also directed to the value of the Pelton water-wheel for high- 
pressures, especially for driving dynamos, in substitution of the 
hydraulic engines hitherto used. By this apparatus 66 per cent. 
of the hydraulic energy could be converted into electrical energy, 
which could be obtained in this way at a cost of about 6d. per 
Board of Trade unit. The electric lighting of Antwerp was being 
established on a combined hydraulic and electrical system of this 
kind, devised by the late Professor Van Rysselberghe, of Ghent. 








LOCOMOTIVE FIRING IN THE UNITED STATES. 





Ir bas often been said that one reason why the American loco- 
motive is an uneconomical machine must be sought in the incom- 
petence of the American as compared with the English fireman, 
the former having a soul above manual labour. The following 
letter addressed by a correspondent, “‘ H. D. L.,” to the American 
Railroad Gazette, throws some light on this point, and sets forth 
what is regarded across the Atlantic as the best class of firing. 

After watching a considerable number of firemen I am con- 
vinced that the proper firing of a locomotive is a very simple 
matter, and something that any able-bodied man can properly 
acquire if properly instructed. There are numerous firemen, so 
called, that go through the firing service to the engineer's side whu 
have never known how to fire properly. Take illustration: A fire- 
man had been firing four years, and was considered to be a fairly 
good man and in the line of promotion. His trip was with seven 
cars, forty-five miles an hour schedule, a first-class modern loco- 
motive, carrying 180]b, steam pressure, a practically level road, 
and conditions excellent. This fireman’s method was such that 
the pressure while in motion varied from 951b. to 125lb. One 
No. 9 injector was applied continuously, and the second injector 
at times. The fireman worked hard with shovel and used hook 
and bar occasionally. A look in the fire-box revealed what is 
termed a *‘ haycock” fire, ¢.e., high and black in the middle and 
under the door, very low and white at front and sloping toward 
the side sheets, with consequent over supply of air in places and 
insufficient air in others. Result, low steam, lots of smoke, hard 
work for the fireman, and needless waste of fuel. At stations 
where stops were made, the blower was applied to raise the 
pressure. While climbing grades the injectors had to be shut 
off, and the water line lowered so as to retain the pressure. 
When nearing the terminal the fire was allowed to burn 
low, thereby brightening it up. The writer found the locomotive 
standing in the train house when passengers were departing, with 
three gauges of water, howling at the pop valves, damper open, 
fireman trying to blacken the fire with green coal, and the 
engineer trying to crowd a little more water into the boiler, to the 
evident discomfort of all. It is not necessary to mention the 
difficulty and annoyance in trying to put the train away with a 
boiler full of comparatively cold water. 

The writer has had excellent satisfaction with the following 
method of firing soft coal on heavy fast passenger trains :— 

A fire in a locomotive fire-box should be concave and bright, ¢.¢., 
highest at sheets and lowest in the middle. As the temperature 
at the sheets is always too low for complete combustion it is best to 
bank coal] against them where it will get coked and roll into the 
middle or white fire. The gases generated at the shects are to a 
great extent consumed over the bright centre fire while passing to 
the tubes. Start with about 12in. of clean, bright fire uniformly 
distributed over the grate, only the back damper open and the ash 
pan clean ; let the fire brighten up for half-mile out, then, with 
coal well-broken and wet enough to allay the dust in handling, fire 
frequently and lightly, not more than two scoops at a time. 

ginning with the brightest spot, aim to fire in different portions 
of the box as follows: Right-hand front corner ; left-hand back 
corner ; left-hand front corner ; under the door ; against the front 
sheet ; along the side sheet, &c., keeping the general contour of 
the fire concave. With such a fire nearly the requisite amount of 
air is obtained just where it is wanted, that is, in the middle of the 
fire, and not at the side sheets, where it would chill the fire-box 
and retard combustion. The jar of the locomotive will be sufficient 
to keep the low places filled, and will keep the ashes cleared out 
in the middle ; the sheets will be kept a covered so that cold air 
cannot rush up between them and the fuel. The air will pass 
through the part of the fire where it will get heated sufficiently to 
combine with the gases, thereby producing as near perfect com- 
bustion as can be attained in the ordinary locomotive fire-box. 
Make ita point not to replenish the fire in the vicinity of stations 
or when the runner shuts off steam, and then by applying the 
blower slightly sufficient air can be drawn through the fire to con- 
sume the smoke without raising the pressure too much whenever a 
stop is made. 

If through some irregularity or inadvertence a stop should be 
made with a green fire, steam at or near the popping point, and 
no available room in the boiler for water ; by closing the dampers, 
starting the blower and opening the fire-door, the popping and 
smoke can be avoided. We start out again, keeping the door on 
the latch until the runner has hooked up so as not to tear the fire; 
then the door can be closed if the fire is light enough to admit 
sufficient air to consume the smoke; if not the slide in fire-door 
must be ee or the door kept partly open. 

When about ten miles from the foot of a2 per cent. grade which 
has to be run on schedule time, so that we shall have to increase 
the feeding of fuel, open the front damper and close the back one, 
£0 as to supply larger quantities of air to get the heavier fire in 
condition to withstand the increased demand and draught when the 
runner drops down the reverse lever. Nearing top of the hill let 
the fire burn low, aiming to get it back to its normal condition, 
keeping it bright in case the runner desires to feed water while 
drifting or working light down the other side. By this time the 
fire has got so clogged with ashes, &c., that it requires the front 
damper to drive sufficient air through the fire. 

Approaching the end of the division, let the fire burn low, closing 
dampers, and let the steam pressure fall to the vicinity of 100 lb. 

sufficient to put train away if required. When terminal is 
reached there will be an entire absence of smoke from the stack 
and of steam from the dome, which is so disagreeable at terminal 
stations while unloading passengers, baggage, &c., besides being 
wasteful. 





Backing to the engine house, the top door should be kept closed 
so as to prevent cold air passing through the flues, and when ash- 
pit is reached the fire should be cleaned carefully. At no other 
place should the grates be shaken unless absolutely necessary. 
An accumulation of ashes in the pan will cause burning out and 
warping of the grates, obstruction to draught, danger of setting 
tires when damper is open on the road, &c. 

A tireman manipulating his fire as outlined above will very rarely 
have occasion to use the bar or hook on the road, the use of which 
tends to break up the fire, allowing the small incandescent 
particles to go through the tlues to the front end and stack ; it 
also causes choppy fire, clinkers, &c. The fire-door and ash-pan 
dampers should be kept as near closed as is consistent with the 
demands of the fire; as any neglect in this respect not only 
increases the quantity of fuel consumed, but adds to the labour of 
the fireman and to the cost of operation. An occasional loco- 
motive will be found to burn and tear the fire more in front than 
in the back of fire-box or vive versa. This can be easily remedied 
by lowering or raising the baftle plate, cr petticoat pipe, until the 
draught is uniform in all the flues. 

A fireman who works in this way will have no trouble getting 
sufficient steam unless something is radically wrong; and he 
can console himself with the knowledge that he is one of the 
best firemen on the division, performing his duties with less 
labour and in a more satisfactory manner than his associates. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railroad culverts.—For small culverts and waterways through 
embankments clay pipe and iron pipe are every extensively used, 
two or more pipes being used if necessary for the required capacity 
of opening. In making general improvements many railways are 
replacing small trestles by solid banks with pipe culverts. The iron 
pipe culverts have proved cheaper, more durable, and more trust- 
worthy than wooden structures or masonry, and on many roads they 
are considered superior to vitrified clay pipes. The principal advan- 
tages of his iron pipe for culvert purposes are, that it is cheaper to 
lay and is more satisfactory. Many roads state that not a single 
pipe has been broken since its use was commenced a number of years 
ago. Each piece of pipe is 12ft. in length ; this is a great advantage 
over the 24in. to 36in. vitrified pipe, as danger from undermining 
and of unequal settlement is thus practically eliminated by the few 
joints and the long bearing. With its smooth surface a larger and 
freer discharge can be obtained, thereby reducing the danger from 
washouts to a minimum. These culverts also require little or no 
attention after being once properly laid. It is durable, as the 
great strength of the pipe prevents crushing, and the coating with 
which iron culvert pipe is protected entirely prevents rusting. 
The committee appointed by the American International Associa- 
tion of Railway Superintendents of Bridges and Buildings on ‘Iron 
and Vitrified Pipe for Waterways under Railroad Embankments,” 
reported that in their opinion the argument is all in favour of the 
cast iron pipe, as in their experience vitrified pipe will not with- 
stand the action of the frost where exposed at the ends, and will 
cause pipes to crack even if well protected by masonry, while the 
pipes being shorter is another argument against the successful use 
of vitrified pipe. The Chicago and Eastern Illinois Railroad in 
double tracking about fifty miles of road has taken out all the small 
bridges and put in iron pipe, the sizes being from 48in. to 60in. 
diameter. The Chicago, Milwaukee, and St. Paul Railroad has 
over 1000 iron pipe culverts in service, and is putting 200 or 300 
a year in, replacing old wooden box culverts, using various sizes 
from 20in, to 5ft. in diameter. Iron pipe can be put in much more 
expeditiously than stone, brick or concrete, and is especially 
adapted for the renewal of wooden culverts. In building western 
railways it has largely been the custom to first make culverts of 
timber boxes, which last from eight to twelve years, then to draw 
through them iron pipe and tamp well, making a good job, and 
about as economical a one as if there was no bank there, and the 
filling was to be done afterwards. Most iron pipe put in by this 
company is laid in boxes, as there is economy in getting the life 
out of the timber without increasing the expenditure in replace- 
ment by permanent work. Pipe culverts are also extensively used 
by highway and county commissioners and other authorities for 
highway culverts. 

Heavy steel forgings.—In a paper read before the Society of 
Naval Architects and Marine Engineers it was pointed out that five 
years ago the United States had no works equipped with suitable 
facilities for the heavy steel forgings soguleed lee marine engines, 
large cannon, armour plate, &. Wrought iron was largely used 
for forged shafts, cranks, connecting rods, &c., and steel forgings up 
to ten tons weight were made under ten to seventeen-ton hammers. 
Now, however, there are plants in operation capable of successfully 
producing the heaviest styles of steel forgings. The Midvale Steel 
Company, which had been working forgings for 6in. and 8in. guns, 
erected a hammer of forty tons falling weight, which put the 
company in condition to contract to furnish the War Department 
with forgings for the 10in. and 12in. cannon. The Bethlehem 
Iron Company has an immense plant, including a duplication of 
the Whitworth machinery for gun and machine forgings, and a 
duplication of the Schneider armour-plate machinery, in each case 
improvements and modifications having been introduced. The 
gun plant includes two hydraulic forging presses of 1500 and 4500 
tons capacity, and a fluid compression plant of 7000 tons capacity, 
with hydraulic cranes and other appliances. The company has 
also designed and built a double-cylinder forging press of 14,000 
tons capacity, with pumps driven by engines of 15,000-horse power, 
forming the most complete and powerful forging plant ever built. 
In the armour-plate plant the machinery is of much greater 
yower than at the Schneider Works, Creusot. The falling 

ammer weighs 125 tons, the forging dies are 10ft. long, and the 
steam pressure is 125 1b, instead of 75 lb. 

United States Revenue steamer.—The steamer William Windom, 
for the United States revenue service, is now under construction at 
Dubuque, Iowa. She will be 170ft. 8in. long over all, 160ft. long 
on the water-line, 27ft. beam, 13ft. 5in. depth of hold, 6ft, 6in. 
draught, with a displacement of 412 tons. She has twin screws, 
driven by a pair of vertical, inverted, direct-acting, triple-expan- 
sion marine engines, with the high-pressure cylinders placed 
forward, The cylinders are lljin., 164in., and 264in. diameter, 
with a stroke of 24in. The valve gear is of the Stephenson type, 
with double bar links, and so adjusted that the main cut-off in 
full gear for both ends of the stroke is about 0°7 stroke. Piston 
valves are used for the high-pressure and intermediate cylinders, 
and slide valves for the ioateenneane cylinders. The main con- 
denser is cylindrical, 3ft. 6in. diameter, with 1590 tinned tubes in. 
outside diameter and 5ft. l4in. long, giving 1333 square feet of 
cooling surface, The air and circulating pumps are combined, and 
are independent of the main engines. The thrust shafts are 64in. 
diameter, with eight collars ljin. thick, 2in. apart, and 9}in. 
diameter. At 175 revolutions per minute the engines will develope 
about 800-horse power. Steam is supplied by a Scotch boiler, and 
an auxiliary Towne boiler ; the former is double-ended, 12ft. 2in. 
diameter, 16ft. 4in, long, with a 1,;in. shell. It bas 76 square feet 
of grate surface, 2415 square feet of heating surface, and carries 
160 lb. pressure. The Towne boiler has an 18in, wl drum, and 
two lower drums, all 4ft. 8in. long, inclosed by bulging water legs 
connected by transverse tubes—forming an X—below the main 
drum, It has 94 square feet of grate surface and 260ft. of heating 
surface. 

The Brooklyn Bridge cable railways and cables.—The New York 
and Brooklyn Suspension Bridge was opened in May, 1883, and the 
cable railway over it has been in operation for ten years and two 
months, Eight cables have been used on the line, six of which 
have been removed, one is in service, and one in reserve, the latter 
being laid along the line ready to be put on the pulleys when 
required, The first cable lasted 1140 days, and its average load 





———— 


hauled was 97 tons, The last one removed had a life of 509 days 
and the average load hauled had increased to 323 tons, This rail. 
way has carried 304,875,286 passengers, the greatest number per 
month having been 4,033,920, and the greatest number in twenty- 
four hours having been 223,623. The heaviest traffic is from 
Brooklyn to New York between 7 and 10a.m., and from New York 
to Brooklyn between 4and 7 p.m. The cable is stopped from 
lam, tod a.m, to allow of examination and any light repairs 
to the plant, and during this time trains of three or four cars 
averaging 85 to 100 tons, are hauled by a 35-ton engine having 
four-coupled driving wheels and a leading and trailing two-wheeled 
truck or bogie. This engine can haul the trains up the maximum 
grade of 3} per cent, at 104 miles per hour, which is the same 
speed at which the cable is run, The railway tracks are quite 
separate from the carriage roadways, For the year ending Decem. 
ber Ist, 1893, there were 46,615,105 passengers by the railway, 
The receipts amounted to 1,167,498 dols., while the receipts from 
tolls for the roadways amounted to 85,410 dols., or a total of 
1,425,908 dols., the promenade being now free. Extensive improve- 
ments are being made at each end, to afford better accommoda- 
tion at the approaches of the roadways, and at the Brooklyn end 
a new station is to be built. 

Steel sleepers.—The steel sleepers in use on the New York 
Central Railroad for over four years cost for maintenance only 
about 4} cents per tie—sleeper—per year, which is a very satis. 
factory showing, and still better results are expected from the ties 
of an improved pattern—somewhat resembling the Post tie, except 
in the fastenings—which are ready to be laid on the busy four. 
track line running into New York as soon as a satisfactory method 
of insulating them from the rails has been perfected. This has 
been made necessary, as a track circuit is used for the block signal 
system on this division, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
A REVIEW of the trade of this district for 1893, which is compelled 


by the arrival of the end of the year, does not, so far as it relates 


to the iron and steel trades, present a very flattering picture. We 
have, however, this satisfaction that, taking trade as a whole, it is 
safe to say that we have been in a much better position than some 
of the other iron and steel centres of the country. his comes 
about by reason of the great variety of output at the mills and forges, 
and the ever increasing variety of the district hardware industries, 
which act as large finished iron consumers. There has seldom 
been a year in which prices have shown so little change. The only 
alteration of significance has been a reduction in marked bars of 
10s. per ton. This took place at the very commencement of tke 
year, the standard of £8 which had previously ruled fora couple of 
years becoming £7 10s. Scarcely any importance, however, 
attached to the reduction, since its effect had been for some time 
previously discounted by the market, and unmarked iron prices 
were uninfluenced. As evidencing the even course of these latter 
prices throughout the year, it is singular that the open market 
quotations at the commencement of the year are in almost every 
particular the very same as those now ruling. Common bars at 
the January quarterly meeting were quoted £5 10s, to £5 1is,; 
merchant bars, £6 to £6 10s.; sheets, singles, for galvanising, 
£6 15s. to £7; doubles, £7 2s. 6d. to £7 5s.; and lattens, £5, 
Galvanised sheets were £11 15s., Liverpool; hoops, £6 10s., at 
works; and gas strip, £5 15s. 

The first half of the year was very quiet, but in the early part 
of June a spurt appeared, and prices began to improve. Sheets 
rose 2s, 6d. to 5s. a ton, and at the midsummer quarterly meet- 
ings good merchant bars were quoted £6; common bars, £5 10s, 
upwards ; sheets, singles, £6 15s.; doubles, £7 ; and lattens, £7 1is, 
For galvanised corrugated sheets the minimum quotation was 
£10 15s.; hoop iron was £6 5s. to £6 10s.; gas strip, £5 10s. to 
£5 15s.; chair iron, £8; and steel billets, £4 15s. The end of 
July, however, saw the commencement of the disastrous 
colliers’ strike, which lasted for four months, and proved an 
impediment to business by keeping back orders for finished iron, 
and increasing ironmasters’ costs enormously under the head of 
fuel and pig iron. Common bars rose 7s. 6d. to 10s. per ton in 
consequence of the strike, and hoops, gas strip, and sheets all fs, 
per ton; and at the October quarterly meetings, when the strike 
had been on eleven weeks, the actual quotation of merchant bars 
was £6 10s., common £5 15s. to £6, hoops £6 103., gas strip £6 to 
£6 2s. 6d.; sheets, singles £7, doubles £7 2s. 6d. to £7 53., and 
lattens £7 15s. Galvanised corrugated sheets were quoted £11 is, 
to £11 10s. doubles, a nominal rise of 10s. on the quarter. The 
strike came to an end in November, since which time manufactured 
iron prices have eased off somewhat. ae : 

In pig iron the strike occasioned an advance during its existence 
of 3s. to 4s. in Derbyshire pig iron delivered here, 4s. to 5s. in 
Northamptons, and 2s, to 3s. in Lincolnshires. Most of the 
advance resulting from the coal trade disturbance has been re- 
tained until now, and is likely to be, present prices being 44s. 6d. 
to 45s, for Northamptons, 45s. to 46s. for Derbyshires, and 4bs. 
net cash for Lincolns. Staffordshire pig makers have enjoyed a 
moderately good year so far as prices are concerned, but the 
advantage in this respect has been lost to them by the high prices 
of coal and cokes, ° 

I regret to have to announce the death of Mr. Hugh Nettlefold, 
a director of Nettlefold’s Limited, at the age of thirty-five, from 
influenza, after only a week’s illness, the day before Christmas 
Day. Mr. Nettlefold took an active share in the manufacturing 
part of Nettlefold’s business, and had lately commenced to take an 
interest in public work, leading to the expectation that he would 
early have taken a conspicuous share in the affairs of the city. 
Mr. Nettlefold’s premature death will be greatly regretted. He 
was a nephew of Mr. Joseph Nettlefold, the original senior partner 
of the firm. . ere 

Although the concessions proposed by the American Tariff Bill 
have been denounced by many English traders as inadequate, it is 
tolerably evident from a comparison of the present and proposed 
duties that there will be important reductions upon most classes 
of goods exported from this district. Under the proposed new 
tariff, for instance, steel pens, which now pay 80 per cent., will be 
reduced to 35 per cent. On anvils the duty will be reduced from 
35 to 25 per cent., or nearly one-third. On bedsteads, machinery, 
hardware, saddlery, cutlery, cycles, and earthenware the rate 
would be reduced one-fourth. On glass and penknives a reduction 
is promised of nearly one-half, and on iron and steel chains, sport- 
ing guns, needles, pins, pens, &c., about one-third. It is to be 
observed that so far as the Birmingham district is concerned, the 
reductions proposed on raw materials will not greatly affect the 
trade of the city. 

A comparison of the bi-monthly returns of the accountants to 
the Staffordshire and Midland Iron and Steel Wages Board shows 
that taking the first ten months of this year and the last two 
months of 1892, there have been five continuous declines in the 
declared average selling prices, amounting in the aggregate to 
7s. 8\d. per ton. ‘This total decline is, however, redeemed to the 
extent of 3s. 6d. by an advance of that amount which appeared in 
the September and October average. Thus there has been a net re- 
duction on the year of 4s. 24d., as against a net reduction last year 
of 1s, 10d. per ton, and two years ago of 10s. 10}d. per ton. The 
February returns relating to the two closing months of 1892 gave 
a net average — price of £6 5s, 6°37d., compared with 
£6 7s, 2°43d., the declared average for the two previous months, 
or a drop of 1s, 8d. per ton, For the months of January and 
February the net average declared in March was £6 4s, 4'84d., 
compared with £6 9s. 114d. for the corresponding period in 
1892, or a reducticn of 5s, 6d. per ton on the year, and of 
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1s, ld. on the bi-monthly period. March and April regis- 
tered a further decline, the declared price being £6 3s. 7d., 
as against £6 10s. 6d. a-year previously, evidencing a drop of 
6s. lld. In May and June a sudden downward plunge was made 
of no less than 33. 7d. per ton, the accountants’ figure for that 
period being announced as £6. For July and August the return 
was £5 193, 5°67d., a further drop of 64d. In September and 
October, as the result of the higher selling prices which obtained 
during the colliers’ strike, the fall of May and June was recovered ; 
for the average rose at one bound 3s, 6d, per ton, the declared 
figure being £6 2s. 1ld. What the December and January figures 
have in store for us, next February alone will show. 

Tool makers are tolerably well occupied in tools for engineering 
and other purposes. Increasing favour is being accorded by coach 
builders and wheelwrights alike at home and abroad to Petch’s 
patent grip cap wrench, of which the sole manufacturers and 
owners of patent rights are F. W. Cotterill, Limited, Atlas Works, 
Darlaston. This firm are now making a larger and stronger size of 
this wrench than formerly, suitable for Drabbles’ patent arm-caps, 
and to take in 4}in. across corners. In the Petch wrench the steel 
jaws have an angular concavity in order that four sides of the 
cap or nut are gripped simultaneously, The outside dimensions of 
the jaws are such as to allow the tool to be used with very small 
nave hoops, or in cases where the cap is let into the nave, 
and the jaws are also of sufficient length to permit of 
the key being used with unusually broad nave hoops, 
The projecting sides of the jaws are the full width of 
the frame, thus preventing the jaws from slipping off the 
caps. The strain on the screw is in the direction in which the 
greatest strain can best be borne. Tension and not compression is 
the principle employed, the result being that there is no danger of 
the screw becoming strained or bent. The wrench is made of a 
high quality of crucible steel. The fixed jaw being placed at the 
end of the frame, no leverage is lost. The same firm are doing 
fairly well in the manufacture of bolts, nuts, screws, and rivets, 
and in railway wagon and builders’ ironwork, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mauchestev,—In all branches of trade connected with the engi- 
neering, iron, and coal industries, the operations for the past 
twelve months have generally been so unsatisfactory, that the year 
closes with a prevailing vague sort of feeling that during the 
ensuing year there is certain to be some substantial improvement. 
Not only has trade in almost all branches been extremely depressed, 
but a succession of conflicts between capital and labour—two of 
them the most protracted and extensive in their area that have 
been known for many years past—have still further disorganised 
both business and industrial operations. The coal strike has of 
course stood out prominently above all the rest, and although 
there has been a sort of settlement by compromise, and neither 
side is likely to be eager to renew such a struggle, the main 
points at issue still remain undecided, there is certainly the 
prospect that the question of wages may have to be fought out 
over again, which scarcely encourages any too sanguine anticipa- 
tions with regard to the future. 

There were no very encouraging prospects in the iron trade with 
the commencement of the year, but in raw material a firm tone 
prevailed for the first two or three weeks, with a hardening ten- 
dency, and both makers and merchants were cautious abont enter- 
ing inte forward engagements. Local pig iron makers were quoting 
for delivery equal to Manchester about 44s. for forge to 45s. 6d. 
for foundry, less 24. District brands were practically out of the 
market owing to nearly all the Lincolnshire furnaces being damped 
down, but quotations for Lincolnshire were about 43s. for forge to 
44s, and 44s. 6d. for foundry, with Derbyshire makers having very 
little to offer, and firm at 45s, for forge to 48s. and 48s. 6d. for 
foundry, less 24, delivered Manchester. Outside brands offering in 
the district were also firm at 45s, 7d. to 45s. 10d. for Middlesbrough, 
net cash, delivered Manchester, with Scotch iron quoted at 47s. 3d. 
to 47s. 6d. for Eglinton and 48s, 6d. for Glengarnock, net, 
prompt cash, delivered at the Lancashire ports. As, however, 
the year progressed, a generally depressed tone came over the 
market, followed by a downward tendency in prices. With the 
close of the first quarter the outlook had become extremely un- 
satisfactory, and until very nearly the end of the second quarter 
business continued to drag on from hand to mouth, with a per- 
sistent shrinkage in values. During June, however, rather more 
buying came upon the market, the low prices no doubt tempting 
buyers to place out orders. Lancashire pig iron had not given 
way to the same extent as some of the district brands, quotations 
being about 43s. for forge to 44s. for foundry, but Lincoinshire 
could be bought at about 38s, 6d. and 39s. for forge, to 39s. 6d. 
and 40s, for foundry, Derbyshire at 39s. 6d. for forge to 43s. and 
45s. 6d. for foundry, less 24; with Middlesbrough iron about 
42s, 10d. to 43s. 4d., net cash delivered Manchester, and Eglinton 
about 44s, net cash at the Lancashire ports. This increased buying 
strengthened the position of makers, and prices gradually advanced ; 
but the improvement was not long maintained, and the second 
ha'f of the year had barely opened when business again gradually 
fell off. Makers, however, being mostly well sold, remained firm 
at slightly-advanced prices ; but merchants began to undersell. 
With the beginning of July the district makers discontinued their 
previous allowance of 24 per cent. discount, their list rates being 
put on the net cash basis, and Lincolnshire prices were fixed at 
393, 3d. to 393. 6d. for forge to 403, 6d. and 41s. for foundry, net 
cash, delivered Manchester. The close of July brought the 
stoppage of the collieries, which at once destroyed any prospect of 
recovery from the unsatisfactory position into which the market 
was again relapsing. Blast furnaces commenced to damp down, and 
with forges a stopping, there was not only a consider- 
ably lessened production of pig, but an equally restricted demand for 
consumption, With the increased cost of fuel Lancashire makers, 
who for a time kept their furnaces going, advanced their list rates 
2s. per ton, and were quoting 44s, 6d. for forge to 45s. 6d. for 
foundry, less 24; whilst for Lincolnshire, upon which two or three 
furnaces were kept running, prices hardened up to 40s, for forge 
and 41s, 6d. for foundry, with Derbyshire foundry quoted at 
47s, 6d. net cash, delivered Manchester, but outside brands 
remained without any really quotable change. For the next three 
or four months, during the stoppage of the collieries, business con- 
tinued to drag on in a merely hand-to-mouth fashion, with prices, 
notwithstanding the very restricted production, practically sta- 
tionary. With the re-starting of the pits, and the forges getting 
back into operation, a more active demand came forward for 
pig iron, which gradually hardened up prices. Lancashire 
makers were able to get 45s, for forge to 45s, da. for foundry, less 
2) ; Lincolnshire makers, 41s, 6d, to 42s, for forge, and 43s, 6d. to 
43s, 9d, for foundry, with Derbyshire foundry nominally quoted 
from 50s, to 51s. net cash, delivered Manchester, whilst Middles- 
brough iron prices got up to 44s. 4d. to 44s. 10d. net cash, with 
Eglinton quoted at 47s, to 47s, 6d. net prompt cash, delivered at 
the Lancashire ports. The year closes with the market generally 
firm at about the above figures, but with a feeling of uncer- 
tainty with regard to the future, 

In manufactured iron business opened in a depressed condition, 
and prices weak, bars being quoted at £5 12s, 6d.; sheets, £7 5s. to 
£7 7s. 6d.; and hoops, £6 2s. 6d. to £6 7s. 6d., delivered Man- 
chester, Many of the forges were scarcely running more than half 
time, and during March the hoop makers were compelled to reduce 
their list rates 2s. 6d. per ton, which was shortly afterwards 
followed by a giving way in other descriptions of finished iron, and 
bars got down to £5 10s, per ton. he lower prices, however, 
scarcely brought forward any increased weight of business, and the 
downward tendency continued until towards the close of the first 
half of the year, we ths Lancashire makers were taking £5 7s. 6d. 
for bars, and hoop makers had further to reduce their list rates 
2s, 6d. per ton, bringing their prices to £5 17s. 6d. for random, and 





£6 2s, 6d. for special cut lengths, delivered. These low prices 
eventually brought forward rather more buying, and with the 
stoppage in the coal trade causing a gradual cessation of operations 
at finished iron works, makers became pressed with orders, One or 
two of the forges were kept going for a-while with higher priced 
coal, and to cover this increased cost list rates were put up 2s. 6d. 
per ton, but eventually the entire manufacture of pig iron through- 
out Lancashire had to be suspended until the settlement of the coal 
strike, and when operations were resumed it was found difficult to 
maintain any very material advance upon prices. Makers, with 
the close of the year, have been able to get about £5 15s. upon 
bars, for prompt delivery, but for forward sales they are in most 
cases ready sellers at £0 12s, 6d., whilst as regards hoops, they 
have been unable to put up their prices at all, and quotations for 
these remain at £5 17s. 6d. for random, and £6 2s. 6d. for special 
cut lengths, delivered Manchester. 

All through the year the steel trade has remained extremely 
quiet, with a persistent downward tendency in prices. Hematites, 
which in January were quoted at what was then considered the 
very low figure of 55s, to 55s, 6d., less 24, delivered Manchester, 
have gradually eased down, until with the close it has been diffi- 
cult to get more than 53s, 6d., whilst steel boiler plates, which at 
the commencement of the year showed a temporary upward 
tendency, and were quoted at £6 12s. 6d., have gradually weakened, 
until they are readily obtainable at £6 7s, 6d., and even now, when 
the production in Scotland has for some time been completely 
stopped, owing to the dispute in the coal trade, current prices in 
the market do not exceed about £6 10s. per ton, delivered to con- 
sumers in this district. 

For the most part, the engineering industries have only been 
very moderately engaged. Heavy engine builders have perhaps 
been the best off for work, and some of the leading firms have 
been pretty fully employed throughout the year, but generally, 
establishments have scarcely been kept going more than from band 
to mouth. The leading machine toolmakers have managed to 
secure a fair amount of work to keep them going, and boilermakers 
have also been tolerably busy until the close of the year, when new 
work began to fall off considerably. The locomotive building trade 
has perhaps never been in a more depressed condition than during 
the past twelve months, and work has only been obtainable to 
keep makers partially going at excessively low figures. 

The returns of the trades union organisations bave shown a 
steady increase in the number of unemployed members on their 
books, and the period of the coal stoppage had most disastrous 
effects in throwing large numbers of men out of work. 
immediate district the Amalgamated Society of Engineers, during 
a considerable portion of the coal stoppage, had more than double 
their ordinary number of members on the books in receipt of out- 
of-work benefit; even since the dispute has been settled the 
position has not very materially improved, and with the close of 
the year there are something like 12 per cent. of the local member- 
ship in receipt of donation benefit. The Steam Engine Makers’ 
Society has not suffered to the same extent, but still their 
returns have also shown a substantial increase in the number of 
unemployed. 

The year opened in the coal trade with a generally steady tone, 
so far as the better qualities were concerned, best Wigan Arley 
being firm at 12s, 6d. to 13s., Pemberton 4ft. at 10s. 6d., and 
common house-fire coals at about 8s. 6d. to 9s. per ton at the pit 
mouth. The subsequent exceptional mildness of the season, how- 
ever, so lessened requirements that trade very soon got in‘o an ex- 
tremely depressed condition, in which it remained right on through 
the summer, with very low prices ruling, until the stoppage of 
the pits at the end of July of course produced an exceptional 
demand, and a rapid upward movement. With regard to all 
descriptions of fuel for iron-making, steam, and general manufac- 
turing purposes, the position of trade all through the year could 
scarcely have been more unsatisfactory. The absence of activity 
in the iron-making and other coal-using industries resulted in large 
quantities of the commoner qualities of round coal being thrown 
upon the market, until they became a complete drug, and were 
offered at almost any figure that could be obtained, the effect 
being subsequently still further felt in the excessively low prices 
which were quoted to secure contracts for locomotive fuel and gas- 
making purposes. Steam coal, which at the commencement 
of the year was quoted at about 7s. 6d., was gradually forced 
down until it could be bought readily at about 6s. to 6s. 6d. 
per ton at the pit mouth, and the contracts for locomotive 
uel were placed at 6s, 3d. to 6s, 6d. per ton—prices very consider- 
ably under even the extremely low figures of the previous year. 
With regard to gas coal, contracts were taken at quite Is. to 1s. 6d. 
per ton under the prices obtained during the previous year, and 
steamship contracts were also placed on a similar basis, So far as 
engine classes of fuel were concerned, the depression in the round 
coal trade necessarily had the effect of creating rather a scarcity 
of slack, which gradually had a hardening tendency upon prices. 
During part of the year the protracted stoppage in the cotton trade 
prevented this scarcity being felt, but when the mills resumed work 
consumers began to experience difficulty in obtaining full supplies, 
and prices were phen advanced. Common slack could be bought 
early in the year at 3s. to 3s. 6d. per ton, the better qualities at 
4s, 9d. to 5s., and burgy at 6s, 3d. to 6s. 6d. per ton at the pit mouth, 
but they moved steadily upwards until the lower descriptions of 
slack were not obtainable under 4s. 6d. to ds., best slack about 6s., 
and burgy readily fetching 7s. per ton at the pit mouth. With the 
coal stoppage prices for all descriptions of fuel, of course, became 
shaonauly talehed, until, towards the beginning of November, 
house cals were not obtainable under about 24s, to 26s. per ton, 
common round coals 22s, to 23s., and engine classes of fuel about 
19s, to 20s. per ton at the pit mouth. These prices were, of course, 
only temporary, and with the settlement of the dispute, which 
was followed by an immediate resumption of work at the 
collieries, prices almost at once got back to something like a 
reasonable basis, and with the close of the year quotations at the 

it mouth are about 14s, 6d. to 15s, for best Wigan Arley, 13s. to 

3s. 6d. for Pemberton 4ft. and second Arley, 11s. 6d. to 12s, 6d. 
for common house coal, 10s, 6d. to 11s. for steam and forge coals, 
8s. to 8s. 6d. for burgy, 6s. 6d. to 7s. 3d. for best slack, and about 
5s, to 5s. 6d. for the inferior sorts, 

Barrow.—There is a quiet tone in hematite pig iron, and makers 
are not doing much business this week, but this is chiefly on 
account of the holidays. There is a much better spirit in the 
market generally, and buyers are inclined to speculate in forward 
deliveries, Only thirty-four furnaces are in blast, but the output 
is adequate to the present rate of consumption. It is probable that 
additional furnaces will be lighted in January. Stocks have 
increased to 100,000 tons, but as the consumption will increase 
immediately after the turn of the year, there is no reason to expect 
that stocks will further increase. On the contrary, it is evident 
that the trade in Bessemer iron will improve on local account, as 
well as on home account. Prices are not materially changed, 
mixed Bessemer numbers being quoted at 45s. 6d, net cash sellers, 
and 45s, 44d. buyers, while makers ask 46s. to 46s, 6d. per ton net 
f.o.b, for mixed Bessemer numbers. 

In the iron ore trade there is a quiet business, and prices are 
unchanged at 9s. per ton for ordinary descriptions net at mines, 
while best sorts are quoted at 11s, 6d. per ton net at mines. 

Steelmakers have their works closed at present, but are starting 
in the second week in January. Orders are anything but plenti- 
ful for Bessemer qualities of steel. Rails are not in large inquiry, 
and heavy consignments are not likely to be asked for until well 
in January, when the Colonies and Japan may be expected to 
come into the market. There is nothing doing in steel pes mag, 
material, but the mills are expected to start in a week or two, an 
it is expected there will be a continuous trade all along throughout 
the year. Steel billets, hoops, tin bars, slabs, and blooms are quiet. 

Shipbuilders and engineers report no new orders, although more 
work is offering than was the case a short time ago. Commencing 
with the new year, there will be activity in all departments of local 
shipbuilding and engineering trade, and makers are in a position 


In this | 





to secure further contracts. Prospects in the shipbuilding trade 
are very good. 

Coal and coke are in steady consumption, but prices are still 
very firm and high. Deliveries are full and adequate. 

Shipping is quiet, and freights are low and unremunerative. 
Metal exports are very small indeed. 

The jute mills at Barrow have been partially restarted, and in a 
short time will employ 500 hands. 

The Tubular Frame Wagon Company, at Barrow, is restarting 
its works at Barrow in the new year under brighter auspices, 
both as regards orders and prospects. 

The manufacture of steel barrels for petroleum carriage is now 
being conducted at Barrow on a large scale, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Christmas holidays commenced last Saturday, work being 
kept up at several of our large steel establishments until four 
o’clock that afternoon. At one or two of the places, the arrears 
which accumulated during the coal stoppage rendered it necessary 
to work overtime. This was more particularly the case with firms 
engaged on the finer brands of steel for tool, spring, rifle, and 
similar purposes. On the whole, however, there has been very 
little pressure. Employment was pretty generally resumed on the 
27th inst., both in the light and heavy departments. In several 
instances the works will be kept closed until the new year comes 
in. This more particularly applies to the silver, electro-plating, 
and cutlery industries, in which there has been very little of the 
abnormal pressure usually visible during the last two weeks of the 


ear. 

In the South Yorkshire coalfield the miners have been content to 
curtail their holidays this year. Usually they take a full week ; 
but after the sixteen weeks’ stoppage they are quite ready to 
resume coal-getting, having had holiday enough. Most of the pits 
were working on the 27th, while at others ‘‘ play” was extended 
to the 28th. There is a good demand for house coal for the 
London market. as well as for the Eastern Counties. For the local 
coal trade, prices are reported to have stiffened a little of late.; 
but in face of the mild weather we are having, and the increasing 
output, higher values can scarcely be maintained any length of 
time. Quotations, on the whole, remain as follow :—Best Silk- 
stones, 15s. to 16s. per ton; Barnsley softs, 13s. 6d. to 14s. 6d. 
per ton ; thin-seam house, 11s. 6d. to 12s. 6d. per ton ; other sorts, 
13s. 6d. to 14s. 6d. per ton. Railway companies are ordering steam 
coal very freely, and the export trade to the markets still remaining 
open is getting back to its normal condition. The next 
return from Hull will be very different from the last, or any 
issued since the coal stoppage commenced. Barnsley hards made 
from 11s. 6d. to 12s, 6d. per ton ; Parkgate, 10s. 6d. to 11s, 6d. per 
ton. Deliveries of gas coal on contract account are heavy. A fall 
in manufacturing fuel is perceptible, best slack being now obtain- 
able at 5s. to 5s, 6d. per ton. Small coal from 3s. 6d. per ton. 
Coke, which is still in inadequate supply, is at 13s. to 15s. per ton. 
In West Yorkshire, where pits are also working full time, prices 
are about the same. 

The owners of the Yorkshire steam coal pits are attempting to 
obtain an advance in the prices of steam coal supplied to railway 
companies. It is agreed that the present contract rates will not 
admit of the existing rate of wages. Coal bought in the open 
market is quite high enough to justify the 40 per cent., but the 
great bulk of the steam coal is delivered under contract. The 
coalowners say that this class of coal, supplied on contract, costs 
more to get than they getforit. No great expectations are an- 
ticipated of relief from the Board of Conciliation, which is hampered 
by the demand of the miners’ leaders for a minimum wage. An 
agreement has consequently been come to by the coalowners con- 
cerned to try and increase prices, which is precisely what the 
Miners’ Federation have been aiming at. Steam coal reached its 
maximum value in 1890-91, when it stood at 10s, 6d. to 11s. per 
ton. In the following year it fell to 10s. 6d. to 10s. 9d. per 
ton, and subsequently declined until the contract price in June 
last was as low as 7s. 9d. to 8s. per ton. An effort is now to be 
made to make tenders for supplies for the coming year on the 
basis of an advance of about ls. 6d. per ton on the rates which 
came into force last July. It is expected that the railway com- 
panies will not be adverse to an advance, with the sharp experience 
of lost traffic still in their minds. The owners state that even if 
they succced in thus raising the value of steam coal, they will not 
be so well off relatively as they were two years ago. They set 
forth that the adoption of 20 ewt. to the ton as the standard for 
the carriage of coal, as against 21 cwt., added so heavily to the 
cost of conveying coal to London, that it will require a long time 
to compensate them for that extra impost. 

A most destructive fire destroyed a large block uf drapery and 
adjoining premises in Angel and Castle-street on the morning of 
the 21st inst. The building where the fire originated—a drapery ~ 
establishment—had its girders of metal, and iron was very frecly 
used throughout. These girders, it is urged, were the cause of 
the whole building collapsing like a house of cards. A controversy 
is now proceeding in the press as to the relative safety of wooden 
beams or metal girders in these erections. 

A month ago the Water Committee of the Sheffield Corporation 
were greatly exercised about the diminution of supplies in their 
storage reservoirs. Under the obligations resting on them from 
the old water company, they are obliged to supply compensation 
water to 130 millowners to the extent of 9,000,000 gallons a day, 
which is about 2,000,000 gallons a day more than is required for all 
Sheffield. The Committee asked the millowners to aid them, and 
after various meetings the millowners offered to let their water 
pass into the public reservoirs on Sunday, Monday, and Tuesday 
last for a nominal charge of £5 to reserve their rights; further 
supplies, if required, to be paid for at the rate of 6d. per 
1000 gallons, this being the rate which the millowners charge the 
Barnsley and Dewsbury Corporations. Abundant rains have fallen 
during the last fortnight, and the accretions in the company’s 
reservoirs have reached 300,000,000 gallons per week. Inder 
these circumstances the Corporation have had their difficulty 
removed, and have not had recourse to the millowners’ supply. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE last week of the year is always a dull time, whether trade is 
good or bad, it being a holiday period, when nearly the whole of 
the finished iron and steelworks, the foundries, shipyards, engi- 
neering shops, &c., are closed, and buying and selling are practi- 
cally suspended. Generally, the owners of works are taking stock 
this week, and it will be the middle of next week before operations 
are resumed at a number of the establishments where advantage 
is taken of the holidays to carry out extensive repairs and exten- 
sions, Trade, though certainly better than it was during the first 
two months of the closing quarter, is anything but satisfactory, 
and there is little inducement to resume work. Of course, this 
closing of the establishments which consume pig iron has a some- 
what detrimental effect upon the pig iron market, for deliveries of 
pigs are suspended during the stoppages, and stocks accumulate, 
as the production of pig iron goes on much the same as ever, though 
in some cases this year fnrnaces have not been kept in full blast all 
the time, owing to the scarcity of materials, which is due to the 
scarcity of wagons, and to the fact that Christmas Day immedi- 
ately followed Sunday, there being thus two days together during 
which the mineral traffic was stopped. It is hard enough with the 

resent supply of wagons for the railway company to keep the 
urnaces supplied when there is no interruption to traffic, but the 
difficulty is increased under such a concatenation of circumstances 
as have occurred this week. The stock of wagons is now so much 
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below requirements that they cannot be allowed to stand full at 
any of the works, and those firms who have had a supply of coke 
in their bunkers have been very fortunate. The complaint of 
scarcity of wagons is not a new one; it has appeared for some 
ary past at this time of the year, but the railway “oy is at 
ast spurred into getting a further supply. To meet the present 
emergency it is suggested that, as the wagons are needed at once, 
the North-Eastern Railway Company should hire wagons from 
other companies, or from private traders. It is repo that the 
North-Eastern directors have approached one of the other leading 
railway companies with this object in view, but found the other 
company was not in a position to accommodate them. 

Owing to Bank Holiday the usual weekly market was not held 
at Middlesbrough on Tuesday, and it is decided that there shall 
be no market also next Tuesday. No business was done this week 
till Wednesday, and then only a very little, for people are inclined 
to wait until they can judge more accurately what course affairs 
will take in the new year. Certainly the tone with respect to 1894 
is more encouraging, and there seems to be good grounds for this. 
Accordingly sellers are not disposed to accept less for forward than 
for early delivery, and in some cases ask more. The price for No.3 
Cleveland G. M.B. pig iron for delivery next month is 35s. 6d. per ton, 
and is thus somewhat weaker than it was last week. Cleveland 
warrants, which closed last week at 35s. 84d. cash sellers, fell to 
35s. 6d. on Wednesday, when business was resumed. The stock 
of Cleveland pig iron in Connal’s warrant stores on Wednesday 
evening was 100,404 tons, or 8160 tons increase this month—a 
result to be expected when the oversea trade is so small, and not- 
withstanding the reduction in the make, which has been brought 
about by the blowing out this quarter of several of the furnaces 
needing relining, and by the shortened production of some of the 
furnaces which are kept in blast. The pig iron shipments from 
the Tees this month have been above the average, but that is because 
of the heavy deliveries to Scotland, where the price of Cleveland pigs 
continues to compare very favourably with native brands. The 
deliveries to Scotch consumers have not fallen off this week as they 
have to local consumers, because it is next week when the holidays 
in Scotland come on. Upto Wednesday night this month’s exports 
of pig iron reached 55,285 tons, as compared with 57,877 tons in 
November, 89,794 tons in October, and 45,962 tons in December, 
1892, all to 27th. The quotation for No. 4 foundry is 34s. 6d., and 
for grey forge 34s., these being reduced owing to the holidays 
lessening the consumption. The stock, however, is small, as 
only a small proportion of the output of pig iron is of the 
lower qualities. t Coast hematite pig iron continues at about 
43s. 6d. per ton for mixed numbers, and the prospects of a goud 
demand after the holidays are altogether satisfactory. It will 
be necessary to have a higher range of prices of pig iron for the 
coming year than had prevailed during 1893, for the cost of pro- 
duction promises to be higher, seeing that those who are buying 
for next half-year find they have to pay ls. to 1s. 6d. per ton more 
for their coke than they have been giving under expiring contracts. 
Coal generally is higher. Thus, gas coals are ls. and locomotive 
coal Is. 6d. per ton above the prices prevailing at this time last 
year ; and with coal dearer, coke will not te reduced. 

Manufacturers of finished iron and steel are not doing much this 
week, but will generally close the year with a better supply of 
orders than they had reason to look for a short time ago. Their 
prospects for 1894 on the whole are encouraging. The recent 
increase in their business has been chiefly due to the improvement 
in shipbuilding, and it is believed that it will be maintained. 
Some of the North of England plate makers have orders booked 
which will keep their mills fully occupied during the first two 
months of the year. Heavy steel rails can be had at £3 12s. 6d.; 
steel railway sleepers at £4 12s. 6d.; and cast iron chairs £2 15s. 
per ton, all net at works. Exports to India and Japan are fairly 
good this month, but South American orders, which once afforded 
plenty of work to firms producing railway material on Tee-side, 
are conspicuous by their absence, and the chief establishment 
to undertake such orders is not employed to more than a-third of 
its full capacity. Steel ship-plates are quoted £5 2s. 6d. ; steel 
boiler-plates, £6 2s. 6d.; iron ship-plates, £4 15s.; iron boiler-plates, 
£5 15s.; iron angles, £4 12s. 6d.; steel angles, £4 15s.; common 
iron bars, £4 17s. 6d. per ton; all less 24 per cent. and f.o.t. 
Altogether there is a distinct improvement in the finished iron and 
steel trades, and ape are stiffer. 

In regard to the settlement of wages in the finished iron trade, 
it seems likely that there will be some hitch before an adjustment 
is arrived at. When the Conciliation Board met a short time ago, 
and the employers offered to renew the wages sliding scale for 
two years on the old basis, withdrawing their claim for certain 
special reductions, the operatives’ representatives were prepared to 
agree to the proposal, but first had to consult the general body of 
men. The men’s delegates have just held a meeting at which they 
decided not to agree to the employers’ offer, on account of the 
action taken by the Stockton Malleable Iron Company since the 
offer was made, until such action is thoroughly gone into and a 
guarantee given that in the event of the workmen accepting the 
old scale it should be strictly adhered to, and that no firm should 


endeavour to induce the workmen to accept a private reduction | 
It is recommended that the | 


during the continuance of the scale. 
shortening of the hours in the iron and steel mills in the district 
shall be dealt with. 

Mr. George B. Harrison, manager of Rough Lea and West Hun- 
wick Collieries, has been appointed one of H.M. Assistant-Inspec- 
tors of Mines, and will proceed to the Manchester district in 
succession of Mr. Grundy, who has been sent out to India by the 
Government. Mr. Harrison is the son of the late Mr. William 
Harrison, for many years foreman blacksmith at Messrs, Pease and 
Partners, Bowden Close Colliery. He was himself employed at 
that colliery until, five years ago, he left to act as back overman at 
Messrs. Pease’s Adelaide Colliery, near Bishop Auckland, where he 
continued for a year, when he took the management of the West 
Hunwick Collieries belonging to Messrs. Joseph Torbock and Co., 
of Middlesbrough. Six months ago he was appointed manager also 
of the Rough Lea Colliery, belonging to the North Bitchburn 
Colliery, and he has managed the two concerns conjointly. 

Col. John Stevenson, V.D., who is senior partner of the firm of 
John Stevenson and Cowper, iron, steel, and coal merchants, &c., 
Middlesbrough, has been presented with a handsome challenge cup 
which has been won by the Ist battery of the First North Riding 
York Artillery Volunseers, as a souvenir of his thirty-two years’ 
commission in the brigade. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was closed from Friday to Wednes- 





day for the Christmas holiday. Previous to its close a comparatively | 


large business had been done in warrants, the prices of which, after 
being strong, finished with an easier tendency. On Wednesday 
business was done in Scotch warrants from 43s. 8d. to 43s. 44d. 
cash, the feeling being quite fiat, as the market did not receive the 
support that it has had of late from one or two influential operators. 
Cleveland pigs sold at 35s. 64d. to 35s. 54d. Business took place 
in Cumberland hematite at 45s. 6d., but the price afterwards 
receded to 45s, 34d. cash sellers, 45s. 24d. buyers. 

The market prices of makers’ pig iron are as follow :—G.M.B., 
f.o.b. at Glasgow, No. 1, 45s.; No. 3, 44s. ; Monkland, No. 3, 
44s, 6d.; Carnbroe, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Clyde, No. 1, 
49s, 6d.; Gartsherrie, No. 1, 52s. 6d.; Calder and Summerlee, 
No. 1, 52s, 6d.; No. 3, 48s.; Langloan, No. 1, 56s. 6d.; No. 3, 
48s,; Coltness, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 5ls.; No. 3, 46s, 6d.; Dalmellington, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 46s.; No. 38, 45s; 
Shotts, at Leith, No. 1, 54s. 6d.; No. 3, 50s. 6d. 

The pig iron shipments from Scottish ports in the past week 
amounted to 3017 tons, compared with 3589 in the corresponding 


week of last year. There was despatched to Holland 427 tons, 
Italy 200, Germany 175, South America 50, India 33, France 30, 
Belgium 50, Spain and Portugal 100, other countries 25, the coast- 
wise shipments being 1927 tons against 1382 tons in the same week 
of 1892. 

Since last report 13 furnaces have been added to the effective 
list, the alee now blowing in Scotland boing 28 compared 
with 76 at this time last year. Of the total, 20 are making ordi- 
nary and special brands, and 8 hematite. It is expected that the 
process of relighting the furnaces will go on gradually, as the 
makers are understood to hold very light stocks as a rule, whilst 
in some cases special brands are thoroughly cleared out. The cost 
of producing pig iron has long been so high relatively to the price 
obtained for it, that there has been no inducement to make iron 
for stock. This can only be done profitably in times of cheap fuel, 
and during a great are of the present year coals have been much 
too high to admit of the ironmasters turning out pig iron except 
for immediate and pressing requirements. : 

Just as the year closes there are signs of an improvement in the 
steel trade. Inquiries are more numerous than for some time back, 
and from these it is inferred that, if there should happily be an 
immunity from labour disputes, a time of more favourable business 
may be experienced. In estimating for work at present there are 
considerations which make it difficult to offer for contracts extend- 
ing over any lengthened period. Prices of fuel are ¢till high from 
| a steelmaker’s point of view, and the lst February is looked for- 
ward to with some apprehension, that being the date to which the 
present understanding with the miners extends. There is, indeed, 
no fixed agreement that wages shall be maintained till then ; but 
should coal prices not recede to a low level, it is highly probable 
that no attempt will be made to disturb the current rates of pay 
before the date mentioned. 

In the malleable iron trade business is fairly active. Several 
firms are quite fully employed, and in one or two instances the 
only holiday the employés are to get at this season is New Year's 
Day. Prices of finished iron are unchanged. 

The coal trade is brisk both in the inland and shipping branches. 
The shipments from Scottish ports in the past week amounted to 
174,415 tons, showing an increase of 44,706 over those of the 
preceding week, and 19,592 compared with the corresponding week 
of last year. The miners have been working very well, but the 
production is readily disposed of, and prices are steady to firm, 
ranging from 9s, to lls. 6d. per ton, f.o.b. at Glasgow. 

The new hauling-up slip for repairs to vessels and machinery 
which Messrs. Blackwood and Gordon have laid down alongside of 
their shipbuilding and engineering works—situated to the east 
of Newark Castle, Port Glasgow—was occupied for the first 
time on Tuesday last by the tug steamer Flying Wizard, one of 
the Clyde Shipping Company’s fleet of steamers. The vessel was 
placed on the carriage on the 26th forenoon, and in a short time 
was hauled up to the head of the slip. Messrs. Blackwood and 
Gordon being engineers and boilermakers as well as shipbuilders, 
this slip should meet a felt want on the Clyde, as owners can have 
all the repairs to the hulls and engines of their steamers carried 
out in the same establishment ; and as the access to the | from 
the old channel of the river Clyde is a convenient one, the slipping 
of vessels can be carried out easily and expeditiously. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE death of Sir Geo, Elliot was announced late on Saturday, 
and though many expressions of regret were heard, no one was 
surprised. He had considerable interests in Newport and in 
Cardiff, where the wire works with which he was identified is one 
of the prominent industries. He was conspicuous in the develop- 
ment of the Powell Duffryn Company, which is now one of the 
leading firms in Glamorgan. With his retirement from the promi- 
nent position he once held in connection with it, he lessened his 
intercourse with the district. Lord Aberdare acknowledged 
indebtedness to him in the framing of some of the improved 
mining regulations, but it should not be forgotten that in the 
imperial as well as local legislation Sir W. T. Lewis rendered 
greater services, which have never been adequately acknowledged, 
much less rewarded, 

I regret to note that at a festive time the national holiday 
has been the occasion upon which the Pontymister strikers resorted 
to physical violence. On Christmas Day about two hundred men 
accumulated, and stones having been flung the police charged, 
doing a good deal of execution. The military have now been 
stationed there, and for the time there is quietness. The cause of 
the outbreak was the introduction of “foreign” labour. 

The end of the year 1892 found Wales in rather an unsatis- 
factory state, the scale being on sufferance, and it will be 
remembered work was continued to the end of January, 1893, su 
as to allow the representatives of coalowners and men to formulate 
an arrangement. The end of 1893 yields a much more satisfactory 
| condition. Colliers are working vigorously under the stimulus 
of two several advances amounting to 10 per cent., and the strong 
probability of a substantial advance at the next audit. The only 
| disturbing influence I can see is threatened from the Forest of 
Dean, where the men up to last week were — tranquilly 
| under the “Scale.” It would appear, however, that Federa- 
| tionists continue to try to upset the arrangement. During the 
last few days various meetings have been held, and the voice of 
the men has been taken in favour of and against the scale, with 
the result that 1841 have voted against, and only 494 for. The 
intention is therefore to break away from the scale at the end of 
June. This allows ample time for re-consideration, and I trust 
| will be turned to good account. 


| 





On Saturday a conference of the representatives of South Wales 
and Monmouthshire was held in Cardiff under the presidency of 
Mr. Abraham, M.P.—Mabon—the principal object being to discuss 
the Employers’ Liability Bill. At the end of the conference it was 
decided that, as the first deputation from the South Wales Per- 
manent Society that went to London did not represent the views 
of the miners of South Wales and Monmouthshire, that ‘‘ we 
appoint a deputation to interview Lord Salisbury, before the 

ouse of Lords meet, to convey the opinions of miners as given at 
various meetings.” Those selected are Messrs. Richards, Onions, 
Isaac, D, Morgan, and W. Evans, 

The coal trade last week was very brisk, and exports from all 
the Welsh ports considerable. Swansea figured well, the coal 
total being considerable, and the exports generally such as to 
nearly yield a ‘‘ record week.” Similar accounts reach me from 
all quarters, the Cardiff ports in particular showing that the 
| greatest efforts were used at clearance, coalowners and shippers 
knowing that during Christmas week little work would be done 
at the collieries. This has been verified, the streets in colliery 
towns on Wednesday being as crowded as upon an ordinary 
Mabon’s Day. 

It may be taken as certain that the week in all quarters will be 
a broken one, and on Change, both at Cardiff and Swansea, the 
attendance was very small. The great question in front is, What 
will the new year bring? My own impression is that the holiday 
time will extend a little over the new year, and that then a good 
bulk of business will be resumed. The contracts taken, and prices 
obtained, so far, are a fair warranty that the good times in coal 
are not yet over. 

Quotations in coal must be held over fora week. At presentthey 
remain much about the same in all classes, steam and bituminous, 
with a healthy character prevailing. The same applies to coke, 
patent fuel, and pitwood. Prices remain. In patent fuel ship- 
ments are brisk this week from Swansea. 

In connection with the tin-plate industry of Wales, I have 
repeatedly noticed the Jarge exports of tin-plates to Russia. 
Now I have to note that Russia is returning the compliment by 








exporting to Wales considerable quantities of oil, This week a 








cargo of 4700 tons came into Ely Harbour, Cardiff, and others are 
on their way. A cargo of 4000 tons of American oil is also expected 
The Russian vessel, the pioneer of the oil fleet, after discharging 
cargo, proceeded to the T'yne, where her furnaces are to be arranged 
for the consumption of petroleum instead of coal. 

Large shipments of Bilbao ore have come in for Ebbw Vale, and 
important consignments of pig iron for the district from Middles. 
brough. Only one cargo of rails of any importance was despatched 
last week to Bangor. Some slight improvement is expected jn 
manufactured iron and steel carly in the year. I only hope that 
this echo of the trade prospects is true. Last week things were 
very slack at Dowlais. Cyfarthfa, as usual, was busy with com. 
pleting orders from tin-plate works, There has been no change jn 
quotations, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Over here the iron and steel industries in all departments are 
very quiet. Even those works that have hitherto been rather wel] 
employed will be obliged to run short time if orders do not come 
in more freely. Manufacturers compete very keenly for orders 
and buyers can generally get large concessions from quoted rates,’ 

The reports concerning the condition of the Silesian iron business 
show a want of animation throughout. For both raw and manu- 
factured iron an exceedingly poor demand is coming forward, and 
the works are, if ible, even worse off than during previous 
weeks. There is likewise but very little business proceeding at 
the machine and construction shops. ° 

Iron trade in Austria-Hungary is still rather weak and depressed, 
there being a decided disinclination among consumers to buy. The 
impression prevails in many quarters that after the turn of the 
year a considerable weight of buying may be reasonably antici. 
pated, as users of iron are, for the most part, working on with 
very bare stocks, and must necessarily sooner or later be compelled 
to come to the market for further supplies. Prices persistently 
decline. In the finished iron department the business done in 
bars and girders is very small, and there is also not much inquiry 
coming in for sheets, but there is a full market for plates, the 
Donau Steamboat Company having given out orders for twenty 
tugs. 

The French iron market remains in its former condition. From 
inland as well as from abroad orders for railway requirements and 
general structura] material come forward in sufficient number. and 
a fair activity is maintained at the works, For the coming year a 
considerable increase in the production of pig iron is expected, no 
less than six blast furnaces having lately been erected in Longwy, 
These blast furnaces—being of the newest type—will produce 
120 t. within twenty-four hours, which means an increase in pro- 
duction of 200,000 t. per annum for the Longwy district. One 
cannot help fearing that this sudden increase in production may 

rove dangerous to the hitherto satisfactory condition of the 
“rench iron trade. 

In Belgium the iron industry presents a quiet aspect; there is 
not much business done in the pig iron trade, and in manufactured 
iron, too, the condition of prices and the amount of orders hooked 
leave much to be desired. The steelworks are reported to be in 
fairly good activity on orders of previous date. 

The iron trade in Rheinland-Westphalia continues in a dull 
state. In spite of the low prices at which makers are forced to 
offer their articles, consumers still hesitate to buy largely, and 
there is consequently a considerable increase in stocks noticeable 
in most departments. The different sorts of pig iron are in very 
slow demand, with the exception of spiegeleisen, for which a some- 
what better inquiry has been experienced upon the week. Some 
works have been fortunate enough to secure orders of considerable 
importance for 1894. Up to date the price quoted for the 10 to 
12 p.c. grade is still M. 49 p.t. Forge pig meets with little 
request at M. 41 to 42 p.t. for No, 1, No. 3 costs M. 39 
to 40 p.t., while Siegerland good forge quality is being paid 
with M. 38 to 39 p.t. Hematite stands at M. 62 to 65 p.t.; 
foundry pig, No. 1, M. 62; No. 3, M. 53 p.t.; basic, M. 42 p.t.; 
German Bessemer, M. 47 to 48 p.t.; Luxemburg forge pig, M. 3! 
to 40 p.t., at works. In the finished iron trade business continues 
very slow, and the mills are only being kept very indifferently 
employed, from hand to mouth. There is an anxiety to secure new 
orders, which necessarily leads to a continued weakening in prices, 
In bars consumers have so long been holding back with their 
orders that an increase in demand may be counted upon with some 
certainty after the turn of the year. The girder trade is in the 
same unsatisfactory condition that was reported last week, and an 
improvement for that article is not expected till early spring. In 
the plate and sheet department orders and inquiries have of late 
been coming in rather more frequently, but there is still no 
symptom of an improvement in quotations. The situation of 
foundries and machine factories must be regarded as very un- 
favourable, and is, in fact, getting worse from day to day. 

The following are the present list quotations per ton at works:— 
Good merchant bars, M. 95; angles, M. 110; girders, M. 87°50 to 
92°50; billets in basic and Bessemer, M. 80; heavy plates for 
boiler-making purposes, M. 150; tank do., M. 140; steel plates, 
M. 140; tank do., M. 130; sheets, M. 130 to 140; Siegen thin 
sheets, M. 125 to 130; iron wire rods, common quality, M. %4; 
drawn wire in iron or steel, M. 120; wire nails, M. 125; rivets, 
M. 145 to 148; steel rails, M. 112 to 115; fish-plates, M. 104 to 
106; steel sleepers, M. 106; complete sets of wheels and axles, 
M. 270 to 280; axles, M. 220; steel tires, M. 215 to 230; light 
section rails, M. 95 to 100, 

The total production of pig iron in Germany, including Luxem- 
burg, is statistically reported to have been for the month of 
November, 1893, 417,951 t., of which 119,524 t. were fo © pig and 
spiegeleisen, 34,101 t. Bessemer, 200,652 t. basic, and 65,674t. 
foundry pig. Production in November, 1892, amounted to 
396,936 t.; in October, 1893, it was 425,709t. From January Ist 
to November 30th, 1893, 4,375,678 t. were produced, against 
4,401,650 t. for the same period the year before. 








THE RELATIONS OF EMPLOYER AND EMPLOYED IN SWITZERLAND, 
—tTen years ago M. Lavollée, in a well-known book on the condi- 
tion of the working classes in Europe, referred to the excellent 
relations existing in Switzerland between masters and workmen, 
and he attributed these to the fact that, for the most part, the 
masters lived amongst the men, and on terms of familiarity with 
them, which it was impossible to find elsewhere. Disturbing forces, 
however, have developed largely during the last decade ; but still 
the labour question is less acute in Switzerland than in other 

arts of the Continent. The growth of large industries is limited 

y the democratic institutions of the country, by the comparatively 
equal standard of living maintained by all classes, and by the equal 
social rights of all citizens. The Swiss Factory Act places consider- 
able restrictions on the freedom of the employer. Indeed, the 
liberal action of the Government towards the demands of the 
workmen has led to many complaints, and it is said that the stress 
of foreign competition will prevent any further burdens being laid 
on the home history. The Stes working classes, also, have strong 
organisations which make themselves felt in the Federal Council 
itself. Nevertheless, the strife between labour and capital in the 
country has increased of late years and grows keener day by day. 
The spread of trade unions amongst the men has, the Times says, 
led to counter organisations amongst the masters. Very important 
and interesting attempts have also been made to establish associa- 
tions in which employers and employed should both be represented. 
The comparative immunity of Switzerland from labour disputes 1s 
attributed by some writers to the protective character of Swiss 
legislation ; for where such subjects as fines, payment of wages, 
hours of labour, and the like are regulated by the law, strikes are 
necessarily confined to the one question of the advance or mainten- 
ance of the rate of wages, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Dec. 19th, 1893, 

‘Tur industrial situation throughout the United 
States continues alarming. Low as prices are, 
the tendency is still downward. The financial 
situation has not improved, although there is an 
enormous volume of idle money. The railroad 
situation has not improved. Reports from 130 
roads show a decrease of 64 per cent. in gross 
earnings for November, as compared to the same 
month last year, All railroad companies are en- 
forcing every possible economy. Locomotive and 
car builders are, as a rule, doing less than they 
have for years. Iron and steel mills are getting 
very little new business, Blast furnace produc- 
tion has increased a little. Billets and blooms 
are offered at exceedingly low prices without 
tinding large buyers. Steel rail makers are doing 
their best to induce railroad companies to 
anticipate spring requirements, The apparent 
trouble just now is the uncertainty as to what 
action will be taken in fixing tariff duties, The im- 
pression is that the measure will pass the House, 
but meet with opposition in the Senate, and that 
manufacturing interests will be permitted to 
enter written and personal protests against 
obnoxious features, It is impossible to forecast 
the future with any degree of satisfaction. 
Stocks of all kinds of manufactured products are 
lower than at this season for ten or twenty 
years. The abundance of money has no influence 
upon trade, 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, December 12th, the last of the 
three large cattle steamers, built by Messrs. 
Furness, Withy, and Co,, Middleton Shipyard, 
Hartlepool, for the Chesapeake and Ohio Steam- 
ship Company, was taken out to sea for trial 
purposes. On account of the unfavourable 
weather’ a lengthened trial trip was not possible, 
but the engines, which were built by Messrs. 
T. Richardson and Sons, Hartlepool, and all the 
other machinery worked, we are informed, very 
satisfactorily. A large number of vessels of a 
superior class have been built at this port during 
the last few years, 

On Monday, the 11th inst., the s.s. Nagy Lajos, 
a fine steel screw steamer, built by Messrs, 
Wigham Richardson and Co, at their Neptune 
Works, Newcastle, went for a very successful 
trial trip off the Tyne. This vessel has been 
built to the order of the Royal Hungarian Sea 
Navigation Company ‘‘ Adria,” of Fiume and 
Budapest, and is 285ft. in length by 38ft. beam. 
She is fitted with triple-expansion engines, which, 
with the boilers, have been constructed by Messrs. 
Wigham Richardson and Co, During the trial 
we are informed that the machinery worked with- 
out the slightest hitch, driving the vessel at a 
good speed, and giving satisfaction to all present, 
including Mr. Scholmaschi, the representative of 
the Hungarian Government, and Mr. Alex. 
Rolland, the representative of the owners. 

On Saturday afternoon Messrs, C. 8. Swan and 
Hunter, shipbuilders, Wallsend, launched a 
steel screw steamer of the following dimensions: 
—Length over all, 341ft.; breadth, 41ft, 6in.; with 
a moulded depth of 28ft. lin. The vessel has 
been built to the order of Mr. T. B, Royden, 
Liverpool, for general cargo, her hull having been 
built under the superintendence of Captain 
Gardiner, and her engines under that of Mr. 
Goodwin, Liverpool. Her engines are by the 
Central Marine Engine Works, West Hartlepool, 
with cylinders 24in., 38in., 64in., by 42in. stroke. 
She has been built on the three-deck type, with 
full poop, —— forecastle, long bridge, and 
spacious deck houses. The vessel on leaving the 
ways was named Indralema, by Miss Hunter, of 
the Willows, Jesmond. 

On Saturday, the 23rd inst., a steel screw 
steamer was Jaunched by Messrs. Wigham 
Richardson and Co, from their Neptune Ship- 
yard, Newcastle-on-Tyne, The vessel is being 
built to the order of the Royal Hungarian Sea 
Navigation Company Adria, of Fiume and 
Budapest, and is 293ft. in length by 39ft. Yin. 
beam. She will be rigged as a two-masted 
schooner. The engines and boilers are also bein 
constructed by Messrs. Wigham, Richardson, an 
Co, The vessel, with her outfit, engines, and 
boilers, is being constructed under the superin- 
tendence of Mr. Alexander Rolland, who was 
present at thelaunch. As the vessel left tie ways 
she was named the Stefania, the ceremony being 
performed by Mdlle. Marechal of Paris. 

On Wednesday, the 12th inst., the s.s. Hotham 
Newton left the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, for her 
official trial trip. This vessel has been built to 
the order of Messrs, J. M. Lennard and Sons, of 
Middlesbrough, for the purpose of carrying oil 
in bulk. She is of steel, and takes the bighest 
class of Bureau Veritas and Lloyd’s, having been 
built under special survey. The principal dimen- 
sions eo sone 322ft.; beam, 41ft.; depth 
moulded, 26ft. bin. The spar and main decks 
are of steel, and the poop and forecastle decks of 
pine. She is rigged as a three-masted schooner. 
The engines and boilers are placed right aft, and 
these have been fitted by the North-Eastern 
Marine Engineering Company, of Sunderland, 
the cylinders being 24in., 39in., and 64in. by 42in., 
with two large steel boilers working at 1601b. 
pressure. A party of friends accompanied the 
owners and builders on the trial trip, and every- 
thing, we are informed, worked most satisfac- 
torily, a speed of over 12 knots being attained. 

The trial trip of the new screw steamer St. 
Brieve, built to the order of Vicomte Le Guales 
de Mezaulran, by Messrs. J. Jones and Sons, was 
run on the 11th inst. under favourable circum- 
stances, This is the second steamer built by 
Messrs. Jones for the same firm, ‘The dimensions 
of the steamer are:—Length between perpen- 
diculars, 158ft.; beam, 24°6; moulded depth, 
12ft. She is about 400 tons gross, and is intended 
for the passenger and carge trade between Havre 
and St. Brieue. She is fitted with triple-expan- 
sion engines, cylinders l4in., 22in., and 36in. 
respectively, having 2ft. stroke, the pumps 
having a uniform stroke‘of 16in.; dimensions of 
pumps—air, 12in.; circulating, 7in.: feed, 34in.; 
and two bilge pumps of 3in, The engines are 
supplied with steam by two single-ended multi- 





tubular steel boilers of 9ft, 9in. by 9°1 in length, 
each with two furnaces, the grate area being 
52°7 square feet, and heating surface 1442 square 
feet. On the trial a speed of 12 knots was, we 
are informed, attained with a working pressure of 
160 lb., 98 revolutions, and 420-1.H.P., an ample 
supply of stéam being given with partially closed 
dampers the greater part of the trip. 

The steel screw tanker Snowflake was taken to 
sea on Tuesday last for her trial trip. She has 
been built at the Walker Yard of Sir W.G. Arm- 
strong, Mitchell, and Company for the Bear Creek 
Oil and Shipping Co., of Liverpool, of which 
Messrs. CU. T. Bowring and Company are the 
managing owners. The vessel has been con- 
structed on Swan’s patent system for the carriage 
of petroleum in bulk, and she has taken the 
highest classification at Lloyd’s registry for such 
vessels, Her principal dimensions are :— Length, 
305ft.; breadth, 39ft, 6in.; depth, 27ft. 9in. She 
is capable of carrying about 4000 tons deadweight 
on a moderate draught of water. The Snowflake 
is of the spar deck type, and is rigged as a three- 
masted schooner, The captain and _ officers’ 
accommodation is placed in the bridge, the engi- 
neers are berthed at the after end of the poop, 
and the seamen and firemen in the forecastle. 
Special attention has been paid to despatch in 
discharging the cargo, and with this in view the 
oil piping has been carefully arranged and two 
large Worthington pumps are fitted. The vessel 
is lighted throughout by electricity in the most 
modern style. The propelling machinery is 
on the triple-expansion system, manufactured by 
the Wallsend Slipway and Engineering Company, 
and embraces all the latest improvements. 
Owing to the rough state of the sea no speed runs 
were made on the measured mile, but during the 
few hours the vessel was on trial the machinery 
gave every satisfaction. Amongstthose on board 
were Mr. F. C. Bowring, partner in the firm of 
Messrs, UC. T, Bowring and Company, of London 
and Liverpool; Mr, C. M. Jacobs, Mr. H. Barrin- 
ger, Captain Towill, and Mr, Bradney, represent- 
ing the owners; Mr, L. Rusden, representing the 
engine builders; and Mr. W. B. Craig, and Mr. A. 
Gulston, representing the builders, Immediately 
after the trial trip the vessel proceeded on her 
maiden voyage to America under the command of 
Captain G, Rhynas. 








ON A NEW SYSTEM OF LUBRICAT- 
ING AXLE-BEARINGS.* 

THE appliance described by Mr. E. Dejaer con- 
sists of asmall roller, working between guides, and 
kept in contact with the axle by a spring. This 
roller dips into the oil in the lower part of the 
axle-box, and thus keeps a constant film of oil 
applied to the axle. The cap serves to spread the 
oil equally along the bearings, which are thus 
kept perfectly and evenly lubricated. The vessel 
is closely fitted to exclude all dust and air, and 
the oil thus lasts for a considerable time. Un- 
mixed mineral oils can be used, A somewhat 
similar apparatus was introduced a few years ago 
on the Caledonian Railway. 

The cost of the arrangement is very slight. It 
has already been tried extensively, and with com- 
plete success, on the Belgian State Railways, on 
all classes of rolling-stock, locomotives, carriages, 
and wagons, 





JAPANESE COAL IN INDIA,—Japaness coal has 
recently found its way to Bombay. Jndian 
Engineering says a quantity of it was lately 
delivered alongside in Bombay harbour at prices 
ranging from eleven to twelve rupees per ton. 
The Great Indian Peninsula Railway Company is 
trying some of it. 

TRADES UNIONS IN GERMANY,—The history of 
trades unions in Germany is somewhat curious, 
and is given by Mr. Drage in his late report on 
German labour, They owe their existence in that 
country to the admiration felt by German Liberals 
for the English trades unions. In 1865 the 
followers of Lassalle established a union of tobacco 
workers, and of printers in the following year. 
In 1868 Dr, Max Hirsch published the result of 
his inquiry into English unions, and advocated 
similar organisations for Germany. Ata Socialist 
congress in Berlin in the same year the leaders 
urged the formation of unions for the purpose of 
—— Social Democracy and organising 
strikes for the attainment of its objects. Before 
the end of the year Dr. Hirsch succeeded in esta- 
blishing the union of engineers and metal workers, 
with branches in a number of towns, and during 
1869 was formed the association of Hirsch-Duncker 
trades unions, with a membership of 30,000, twelve 
unions, and 267 branches, But the progress of 
the body soon received a check by its failures in 
a number of wages disputes and by the war of 
1870. In 1871 its membership had fallen to 
10,000 ; public feeling was hostile to the unions, 
which were regarded as instruments of the Pro- 
gressists for fostering strikes. The interference 
of the Social Democrats ruined branches and 
unions, and the promoters regarded the influence 
of this party as so detrimental that they required 
in 1876 a declaration from each member that he 
was not a Social Democrat. In 1878 the unions 
secured official recognition for their funds, and 
then they began to increase, The total member- 
ship of the Hirsch-Duncker unions in September 
last was 61,000, of which 23,000 belonged to 
the engineers and metal-workers alone, Dr. 
Hirsch is still the life and soul of the movement. 
Strikes are regarded as exceptional remedies, and 
the main object of the unions is to secure indus- 
trial peace. The one trade union in Germany 
which really bears a close resemblance to the 
English unions is wholly unconnected with the 
Hirsch-Dunker movement. ‘This is the printers’ 
union, the history of which can be traced back 
to the 17th century, when the trade was an 
organised guild. In its present form it owes 
much to one of Lassalle’s chief discip'es, but it has 
distinguished itself by its independent attitude 
towards all political parties during the past 
twenty-five years, It has aided in many strikes 
in recent years, and especially in one in 1891-2 
amongst printers for a nine hours’ day. Its record 
of successes is by no means unbroken, but, the 
Times says, it has gained more advantages for its 
members than any other labour organisation in 
Germany. 








-* “ Proceedings,’ Institution of Civil Engineers, 
vol, cxiii. 





THE PATENT JOURNAL. 
Condensed from “ ye Oficial Journal of 
a < 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


13th December, 1893. 


23,962, ELecrric Fire-EscarPe, A. C. Hewitt and G. W. 
Pyke, Maidenhead. 

23,963. Hats, A. C. Hewitt, Maidenhead. 

23,964. CycLe Cuarns, C. H. Bingham, London. 

~~ a Rake and Hearru Brus, M. Jackson, 

outh, 

23,966. Sarery Drum for Watcues, &c., R. Wanless, 
Edinburgh 

23,967. MeraL Ferrvu_es, G. Chisholm, jun., Glasgow. 

23,968. BepstgeaAD Mounts, H. T. and C. E. Parr, Bir- 
mingham. 

23,969. Vice, G. Siller, Glasgow. 

23,970. Boot Protector, A. Gadie, Bradford. 

23,971. SypHon Tap, G. A. Thornhill and F. Pardy, 
Stapleford. 

23,972. Rees, W. and D. McGee and J. Balderston, 
Glasgow. 

23,973. CoNVERTER for FiRE-GRATES, F. C. Berry, 
London. 

23,974. Botrtes or Recepracies for Poisons, R. 
Fletcher, Burslem. 

23,975. Pickinc Banp Piecer, H. V. Pickstone and Q. 
T. Bluhm, Manchester. 

23,976. Eye Prorecrors or Gocoes, W. Vale, Bir- 
mingham., 

23,977. Improvep Por for Cuimnegy, A. Giesau, 
London. 

23,978. HypRavuLic Ram Pumps, J. Keith, Glasgow. 

23,979. DisTiLiine Zinc, F. W. Golby.—(C. Francisci, 
Germany.) 

23,980. ATMOSPHERIC Enaines, E. G. M. Donnithorne, 
Twickenham. 

23,981. ADVERTISING by CLockwork, G. H. Chamber- 
lain, Clapham, 

23,982. GoLr Scorer, H. Singers-Bigger, London. 

23,983. Evastic Fasrics, J. H. Haywood and J. Swann, 
London. 

23,984. THimBLE Sockets for Sou Pipgs, J. Jones, 
London. 

23,985. WHEELS for VEHICLES, E. W. Beech and W. G. 
Gillingham, London. 

23,986. Brake for Carriaces, &c., J. E. Roberts, 


London. 

23,987. Brakes for Carriaces, &c., J. E.* Roberts, 
London. 

— PHOTOGRAPHIC CAMERAS, W. R. Baker, Walling- 
on. 

23,989. Saints, T. Renwick, London. 

23,990, AssORTMENT of SMALL Coat, W. C. Blackett, 
Durham. 


23,991. Spicor for Drain Pipes, W. E. Monroe, 
London. 

23,992. Screwed Joints for Pipes, J. Chisholm, 
Glasgow. 


23,908, Fotpinc Support for Hats, H. Kriimmel, 
London. 

23,004. IMPROVED Stoppers for Bortt.es, G. 8. Norris, 
London. 

23,995. CARRIAGE WHEELS, E. W. Becch and W. G. 
Gillingham, London. 

23,995. Horse GEARINGS, d. Hellen, 
London. 

23,997. CycLe Cranks, C. H. Fugh and J. V. Pugh, 
Londgp. 

23,698. Dveneres Usep in Brewino, C. Zimmer, 
London. 

23,009. Pepa MEcHANIsM of VeLocireDEs, C. H. 
Worley, London. 

24,000. Sarety AppLiaNces for Cans, J. Hirschfeld, 
London. 

24,001. LuBricatinc Apparatus, J. Cocmbes.—(R. N. 
Coombes, Western Australia.) 

24,002. CANDLE-HOLDERS, J. A. Price, London. 

24,008. Propucina ARTIFICIAL SiLk, F. Lehner, 


Bruno v. 


a . 
24,004. Securine Contents of Botties, C. W. Flux, 
London. 
24,005. Paper Tupes, J. B., G., and J. B. Swailes, 
Manchester. 
24,006. Door-Locks, P. Loiseau-Arcier, London. 
24,007. Brakes for Roap Venicies, &c., K. Jesch, 
London. 
a cee for Roap Venicues, R. Jesch, 
ndon, 
24,009. Grippers for CaBLeE Tramways, W. N. Colam, 
London. 
24,010. Draucat Traces, R. Baumann, London. 
24,011. CaurNING Apparatus, T, Bradford, London. 
ee for Boots and Sxogs, &c., G. J. Ward, 
naon. 
24,018. STOPPERING Bort es and Jars, F. P. Lammerz, 


mdon. 
24,014. Automatic FEEpING-Box, F. C. Erbsmehl, 
mdon. 
24,015. Twistine YaRN, G. H. Smith and B. Cooper, 
Manchester. 
24,016. Wert PiLe VELVETEENS, B. Cooper, Man- 


ndon. 
24,018. Gams, H. N. Morgan, London. 
24,019. VaLves for HypRavuLic Marns, C. C. Walker, 


London. 

24 020. Friction Gear, C. Burgon and H. Burgon, 
London. 

24,021. MacuINEs for SHeaRING ANIMALS, C. Burgon 
and H. Burgon, London. 

24,022. CycLoMETER, F. Swartvaeger, London 

24,023. Sroprers for Decanters, H. 8. and H. P. 
Hicks, London. 

24,024, Batt Bearinc Castor, J. J. Beasley and A. 
Hall, London. 

24.025. Waite Leap, G. Webb, G. Webb, jun., and A. 
E. Burton, London. 

24,026. Propuction of Grass Botries, P. B. W. 
Kershaw and B. L. Tottenham. 

24,027. Sipe SappLeE Trees, J. Symons and T. U. 
Clarke, London. 

24,028. CoupLina Devices, C. Wern.—(J. Jansson, 
Sweden.) 

24,029. Fo_pine Cuarrs, T. Griffin, London. 
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24,030. Frames for Eyecuasses, F. Howard aud E. 8. 
Pickard, London. 

24,031. Dancr-ro-music Toy, C H. Davy, London. 

24,032. Hea1ING BakinG Ovens, J. Kodgers, Oldham. 

24,033. GuN Wap, C _W. Summerskill, birmingham. 

24,034. PrRinTERsS’ Quorns, F. Waite and Waite and 
Saville, Bradford. 

24,085. ComBInED REGULATING SwitcH, G. Combe and 
Siemens Bros. and Co., ifax. 

24,036. Lips for Pans, J. Shaw, Huddersfield. 

24,037. Foo Sicnauuinea, A. Hall, Altcar and Hillhouse 
Stations, near Liverpool. 

24,038. Stace Licutine, M. B. Cresswell, London. 

24.039. Nets for ANGLING Purposes, F. Burton, Gains- 
borough, 

24,040. CLip for Pepais of Cycies, J. D. Prentice, 
Essex. 

24,041. Smoke Trap for Cuimneys, C. Welch, Southsea. 

24,042, Lirrinc Fires in Grates, &c., 8. Smith, Smeth- 
wick, 

24,043. Sarety Market Box, J. M. Wilson, Man- 
chester. 

24,044. Automatic Liquip MEasuRING Tap, C. O. 
Bullough, Manchester. 

24,045. Licutine of Closes, C. McKenzie, Glasgow. 

24,046. CoLLAPSIBLE TuBEs, G. A. Breeze, London. 

24,047, Caps, M, Goldberg, London. 





24,048. Mepicament for Human Use, G. and 8. E. 
Fenton, London. 

24,049. Lamps, G. Oulton, Manchester. 

24,050. Compinep Lamp and Ow Feeper, E. Cruise, 


24,051. Pneumatic Tires, J. M. Boyd and W. J. Tait 


‘ow. 

24,052. SypHons for Cisterns, W. Sharp and W. 
Cruickshanks, Glasgow. 

24,053. Brace Enp, W. F. Chambers, Coventry. 

24,054. VERTICAL BKoiLers, 8S. K. Wheeler * A. O. 

24,055. GoveRNING ELecTRIC CURRENT, J. H. Cooper, 
Limerick. 


cock, Birmingham. 

24,056. PATTERN for Meaturino Persons, H. Hundt, 
mdon. 

— FiRE-RANGES, T. H. and W. Blamires, Hudders- 

field. 

24,058. Means for Bastinc Meat, J. L. Eenwood, 
irming 

24,059. Recorper for Game Scores, R. E. Judd, 
mdon. 

— SuHutTTLe CHEcKER, C. Bradley and E Dawson, 


ston. 
24,061. Parntinc BrusHes, E. N. Kent and H. Besson, 

London. 
— Detiverinc Gas from Merers, J. G. Glover, 

ndon. 


24,068. METALLIC ALLoys, G. Hookham, London. 

24,064 THEATRICAL and Stace Errects, W. P. Dando, 
London. 

—, Device for Securinc Carpets, R. Boeklen, 

mdon. 

24,066. Beer Prats, E. Koch, London. 

24,067. Deracninc Hor:es from a Cart, J. Williams, 
London. 

24,068. SappLe or Seat for Cycuiists, L. W. Harvey, 
Lond 

24,069. 
London. 

24 070. Locks for Drawers and the like, J. Wcstaway, 


on. 
CoLourEep Cotton Hammock, G. Huardel, 


ndon. 
24,071. PorTABLE Support for Bicycies, J. Westaway, 
London. 
24,072. TexTILE-comro, G. Brown, London. 
24,073. Gas Generator, H. and 8. H. Hawkins, H. 
Hodgson, and A. D. Cave, Gosport. 
24,074. PicrcrRE-rRop, Evered and Co. and 8. Baker, 
ondon. 
24,075. THe Time-saveR Cotton Fizz, C. Christie, 


ndon. 

24,076. Propucine Printine Surraces, G. A. Pochin, 
mdon. 

24,077. Mongy-pox or Cash Bank, A. J. Wheeler, 


mdon. 

— Hoistinc Gear, A. Jinkin and T. Bennett, 

ndon. 

24,079. Musica Notation, J. Bath, London. 

24,080. Trays tor Fiour Macuinery, E. Redler, 
London. 

24,081. Carson for Licutinc Purposss, R. Niewerth, 
London. 

24,082. Tires for Venicies, F. W. Shorland and W. 
Edwards, London, 

24,083. Percussion Dritis, Siemens Bros. and Co., 
Ld.—( Messrs. Siemens and Halske, Germany.) 

24,084. FeeEpD Apparatus for Driiis, Siemens Bros. 
and Co., Ld.—(Messrs. Siemens and Halske, Ger- 
many.) 

24,085. Spoons, M. Page, London. 

24,086. Knitrinc Macuines, W. 8S. Ward and H. F. 
Lancashire, London. 

24,087. Bicyctes and like Veumicres, F. 
London. 

24,088. Wispow Sash Fasteninc, G. Eastwood, 
London. 

24,089. Door Locks, W. Jung, Germany. 

24,000. CycLes with Preumatic Tires, H. W. Sansom, 
London. 

24,091. Evastic Tires for VELOcIPEDES, T. Sterne, 
London. 

24,092. MANUFACTURE cf PareR Baos, A. Davidson, 
London. 

24 093. RecuLaTiInG TEMPERATURE of Heaters, H. 
Munzing —(A. Mercer, United States.) 

24,094 CurTtine Laces, W. A. Posnett and J. E. Hop- 
kinson, London. 

24,095. VEHICLE WHEELS, G. Jobson, London. 


Sulley, 


24,096. VELOCIPEDE HaNnpDLE Bars, G. A. Stearn, 
London. 

24,097. FasteniING Winpow Sasues, 8. McK. Barry, 
mdon. 


24,098. WATERPROOFING of LEATHER, H. Neil, London. 
24,099. CLock Motor, L. Courlander, Croydon. 
24,100. BorrLe WasHinc Apparatvs, C. G. Elers, 
London. 
24,101. ExpLosion Enornes, E. T. Bousfield, London. 
24,102. TyPe-writinc Macurnes, North's Type-writer 
Manufacturing Company and M. Donne, London. 
no Socks or Sotes for Boots, M. Wilson, 
mdon. 

24,104. Storace Batreries, &c., R. D. Radcliffe, 
ndon. 

24,105. Scarves, W. Maubach, London. 

24,106. MassaGE TREATMENT APPLIANCES, J. Fisher, 


mdon. 
24,107. ParasoL ATTACHMENT, A. Wilson and J. L. 
Higgs, London. 
24,108. FooTBa.t Boots, C. Abel-Musgrave, London. 
24,109 MetTaLiic Rouiers, F. G. and A, C. Sargent. 
London. 
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24,110. Device for CLreaninc Forks, H. M. David, 


ndon,. 
—, Warminc the Szats of Ciosets, A. D. Lagrelle 
mdon. 
24,112. Construction of BREAKWATERS, R. P. Yates, 
Birmingham. 
24,113. Drawine Pins, J. E. Tytler and G. and P. Shaw, 
Manchester. 
7 PuHotTocRaPpHic Apparatus, G. T. Washington, 
ndon. 
24,115. Resprrators, R. Copley, Liverpool. 
24,116. Enemas, R. Copley, Liverpool. 
24,117. MepiciNAL Paps, R. Copley, Liverpool. 
24,118. Button, E. A. Harris, London. 
24,119. Riverine IRoN ATTACHMENTS, C. H. Unions, 
Wolverhampton. 
24,120. WarTer CLoserT BrancH Pipes, F. Speed, 
24,121. Construction of Buritpines, A. B. Wilson, 
Ireland. 
24,122. Barometers, S. Richardson, London. 
24,123. Detar, Part of Ve.Locipepes, A. Blackwell, 
Birming! 5 
24,124. Steam Generators, J. W. Reed, Newcastle-on- 
T. 


'yne. 

24,125. PENHOLDERS, G. Bennett, London 

24,126. Frame for Cycte Drivinc Gear, E. Menzies, 
Poole. 

24,127. Cycte Sapp.es, W H. Davis, Birmingham. 

24,128. Locks, A. Jeffery, G. Wishart, and H. and F. 
Giilies, Glasgow. 

24,129. WasHinec and Scourmnc Macuines, J. D. 
Asquith, Bradford. 

—— — Fasric MANvuFACTURE, F. Heilborn, 


01 
24,131. Zinc, M. A. Mosley, R. Wright, and J. H. 
Richardson, Bradford. 
24,132. Fire-ticut, F. Wright, Birkenhead. 
24,1383. WasH NG Macuines, J. T. Tullis, Glasgow. 
24,184. MuLTIPLE RoLLeR IRoninG Macuine, D. kK, 
‘ullis, Glasgow. 
24,135. MANIPULATING Macic LANTERNS, H. Simpson, 
Live a 
24,186. Propucine Errects for ADVERTISEMENTS, J. A. 
Ness, gow. 
24,187. Hoisting and Lowerine Gear, R. Maguire, 
Glasgow. 
24,138. Sarety-prn, W. F. Richards and F. W. 
Marshall, Newtown. 
24,189 LayinG-orr BeaRINos on CuarRts, H, D, Jones, 
ow. 
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“—. Suprorts for Music Stoois, R. D. Anderson, 
iw. 


24,141. ApvERTisING, M. E. Steedman, Glasgow. 
— ARRANGEMENT of TROUSER GuaRD, M. Wilson, 
ndon. 
24,143. Borrtes and Stoppers therefor, 8. Hill, 

mn. 
24,144. Extractine Matter from ALogs, E. Samper, 
London 
Gas Tourtel, 


24,145. PREPAYMENT 
London. 

24,146 Crowns for Cycies, F. W. Robinson and J. 
Parfrey, London. 

24,147. Kyrrrine Macuines, W. Arkwright, London. 

24,148. Drawaneo Fiax, J. V. Eves and M. M. Greeves, 
Manchester. 

24,149 Sores for Surprers, J. L., J. E., and S. Faire, 
London. 

24,150. Consumine Smoke or other Gasrs, W. Denton, 
London. 

24,151. SHogs, F. N. Bloomberg, London. 

24,152. Rertectors for Gas Lamps, E. H. Vicars, 
London 

24,153. Gotr CLus Baa, J. C. Macdona, London. 

24,154. InpicaTors for Batrerigs, R. 

E. S. Cadman, Teddington. 

24,155. 


Meters, J. 


ndon. 
24,156. Imrration FootsaLt, Gotr, &c., T. Thompson, | 


ndon. 

24,157. ATTacHMENT for Boots and SHogs, 8. J. Rouse, 
maon. 

24.158. Preumatic Trre, J. W. Brown and W. Barker, 
ndon. 

24,159. Harness Loop, J. Reed and G. P. Wyatt, Bir- 


mingham 


24,160. Srup Lerrers, E. Bettis and W. Bettis, 


mdon. 
24,161. Lirts, &c., A. Shepherd and J. M. Shepherd, 
G Ww 


24,162. REGULATING the Suppty of Gas, C. Lyne, | 


maon. 
24,163. Dratvers, R. Eccles, London. 
24,164. Apvertisinc, W. G. Whitehead and T. W. N. 
Crawford, London. 
24,165. CLrosinc Gas and other Receivers, E. 
ndon. 
24,166. Manuracturinc Sweetmeats, F. W. Eames, 
London 


Stern, 


24,167. SELF-TRANSPORTING LiFeBoaT, J. F. Green, | 


London. 


24,168. ManuractureE of Spirits, J. J. Murphy, 


London. 
24,169. Seesaw or TEETER Boarp, A. Lake, London. 


24,170. Semi-sotrip Lusricators, F. and E. Trier, 
mdon. : 

24,171. ImpRovEMENT in CoLLarR Stuns, R. W. Mellish, 
mdon. 


24,172. Gas Cartripces, W. Ochse, London. 
24,173. Mountinc Burton Fasteners, H. Bremer, 


ndon. 

24,174. Fasteninc Eve.et Boot Burrtons, H. Bremer, 
London. 

24,175. Manvracture of CaLornmve Gas, E. J. Hunt, 


24,176. Travettrinc Trunks, G. H. Williamson, 
mdon. 
24,177. Aromatic ScLpHURYL Derivatives of Proto- 
CATECHNIC ALDEHYDE, 8. Pitt.—( The Chemische Fabrik 
aus Actien vorm. EB. Schering, Germany.) 





24,178. Vanttury, 8. Pitt.—(The Chemische Fabrik aus 


Actien vorm. EB. Schering, Germany.) 

24,179. CrysTaLLinc PoL_yMeric Bass, 8S. Pitt.—( The 
Chemische Fabrik auf Actien vorm. B. Schering, Ger- 
neany.) 

24,180. ENAMELLED PLares, J. B. Unwin, London. 

24,181. Castors, J. Harri nm, London. 

24,182. Scoot Desks, A. Marsch, London. 

24,183. Campnor, J. E. Tenison-Woods, A. J. Cam- 
pion, W. Morgan, A. Moy, and C. Swithenbank, 
London. 

24,184. Inpia-RUBBER, J. E. Tenison-Woods, A. J. 
pe tog W. Morgan, A. Moy, and C. Swithenbank, 

mdon. 

24,185. Rims, Gate and other Locks, E. and 8. Hume 
and W. H. Dutton, London. 

24,186. Carryinc VEHICLEs, D. Martin, London. 

24,187. Prosectinc Lanterns, W. C. Hughes, 
London. 

24,188. Wire Brush for Removinc Boiter Sca.e, 
R. P. Davis, London. . 

24,189. Lips of Packinc Cases, A Steer, London. 

24,190. TRansporTING Foon, J. Lay, London. 

24,191. TrEaTmEeNT of Sautt, R. Haddan.—(Za Com- 
pagnie du Sel Agglomeré, France.) 

24,192. LicuTmisc Gas Lanterns, C. W. Muchall, 

mdon. 

24,193. Speciric for the Cure of InpicEsTion, J. P. 
Jeffcock, London. 

. ComprnaTion Locks, H. H. Lake.—{J. Bois, 

rance. 


24,195. Comprsation Locks, H. H. Lake.—(J. Bois, 


rance.) 
24,196. Stream Enoines, H. H. Lake.—(N. Roser, 
France.) 
24,197. Tents, M. Gottschalk and J. Coenning, 
mdon. 


24,198. ConTROLLING the Action of TorPEDogs, F. C. 
Younghusband, H. W. Jones, and H. J. Maskell, 
London. 

16th December, 1893. 

24,199. Wick Tcses of Om 
London. 

24,200. Lamp ExtincuisHers, 8S. Jones, London. 

24.201. PREVENTING WaTER Pires Burstinc, C. 
Brindley. London. 

24,202. Lawn or FLoor Bitiiarps, J. Donkin, Bourne- 
mouth. 

24,203. Cacenpar, G. W. H. Bowen, London. 

24,204. Gotr Fiacs, F. H. Ayres, London. 

24,205. Burners, CE. Hall, Sheffield. 


Lamps, S. Jones, 


dD. 





. Grahame and | 





Macuinery for Sirrinc Fiour, W. H. Cox, | 





24,206. ScpptyinG Fue. for Forcep Draveunt, C. E. | 


_ Hall, Sheffield. 
24,207. Ciutcues, R. B. Mills, Leicester. 
21,208 Wire Fasrics, A. Rathbone, Manchester. 
24,209. BorrLe Stoprer, H. P. Miller, London. 
24,210. Brusn for CLeantnc Fixes, &c., 
P C. Whitehead, Manchester. 
24,211. Bepsreaps, A. Rathbone, S. Taylor, and J. T. 
Petford, Manchester. 
24,212. Currers, The Wolseley Sheep Shearing Machine 
Company, Ld., and H. Austin, London. 
24,213. Steam Generators, G. V. Priestley, Leeds. 
24,214. Varnisnes, &c., D. G. Murrow and A. Taylor, 
Lendon. 


and 





| 24,280. WaTEeR-cLoseT SEatTs, 


“. Raltway Foe-sigNaLina, W. and J, Norman, 


24,216, CuEantNo Potato and other Roots, J. Atterton, 
Haverhill. 
pao’ Measures, W. A. Ayrton and T. Mather, 


mdon. 

24,218. Propucine Re.ier Letrer P ares, 8. Grant, 
Dublin. 

24,219. Porson ALarm, E. J. Orchard, London. 

24,220. Furoatine Divine Tepe, &c., J. F. Redman, 
London. 

24,221. Locks and Botts for Doors, J. Wedderburn, 
London. 

24,222. Manuracture of Cricket Bats, A. J. Tayler, 
Ware. 


24,228. ORNAMENTAL Winpow Lerrers, E. Stansfield, 
Southport. 
24,224. Gassinc Frames, W. Anderson, J. S. Huddart, 
and T, Whittaker, Manchester. 
24,225. Merat Drums, Kecos, Casks, &c., D. Roberts, 
lasgow. 
24,226. SELF-1nDIcaTING TaRGETs, &c., J. Paterson, 


ndon. 

24,227. Loom Brakes, J. T., J., and I. Butterworth, 
Bradford. 

24,228. Mecuanicat Toys, W. Brierley. —(C. Onchl, Ger- 


many.) 
24,229. Screw Brake, A. Matthew and A. Leith, 
Glasgow 


| 24,280. MANUFACTURE of Ferro Boron, C. J. L. 


Leftier, Sheffield. 
24,231. Maxine Sreat, C. J. L. Leffler, Sheffield. 
24,232. Fitter, F. R. Stewart, Greenock. 
24,233. Or-BaTH Dust-proop Bearinos, A. J. Adkins, 


24,234. IncANDESCENT Lamp Fi_aments, A. C. Cossor, 
mdon 
24,235 Gas Enotes, J. F. Bennett and A. and T. H. 
Firth, Sheffield. 
24,236. Stove, W. Peyton, Halifax. 
24,237. Makina Breap Tins, 8 N. Ashworth, Man- 
chester. 
7 ae Cutrtery, J. Merrill and W. Pashley, 
effie 
24,239. ADMINISTERING Nitrous Oxtpg, C. R. Beau- 
mont, Rochdale. 
24,240. Wuee., G. Monk, Chester. 
24,241. Primary Batreries, H. Weymersch and E. 
Freund, London. 
24,242. Lockinc Device for Screws, F. T. Cooper, 
Cardiff. 


24,243. Arc Lamps, W. H. Lander, Dublin. 
24,244. ApvusTinc BicycLe Cxains, T. T. Harrison, 
Bristol 


24,245. ORNAMENTAL FIRE Tonos, J. Brooks and J. 
Brooks, Birmingham. 
24,246. Construction of Woop Buixprnes, J. Colling- 


wood, March. 
24,247. LaBeL Fastener for Luccace, F. E. Harvey, 


urrey. 

24,248. Soap Box, A. H. Moore, Leek. 

24,249. Women’s Caps, G. Ridgard and F. J. H. 
Thompson, Nottingham. 

24,250. Improvep Frxine of HorsresHogs, E. Hands, 
London. 

*24,251. Testinc Pittars in Migs, C. W. Roberts and 
E. H. Beckett, North Wales. 

24,252. Cranes, E. H. Beckett and C. W. Roberts, 
North Wales. 

24,253. Gun Fuse Tester, F. H. Nalder, H. Nalder, 
C. W. S. Crawley, and A. Soames, London. 

24,254. Automatic Switcn, F. H. Nalder, H. Nalder, 
C. W. 8. Crawley, and A. Soames, London. 

24,255. Crosinc Pockets and the like, F. Mack, 
London. 

24,256. Fireproor Door or Suurter, J. Gascoigne, 

24,257. Sreerrnc Apparatus for Boats, C. 8. Irwin, 
London. 

24,258. Motors, G. Durand, Loudon. 

—. ROLLING PILE Fasrics, A. Bancroft and T. C. 

ter. 

24,260. BLANKETS for Printixc Macuines, H. E. 
Allison, Londun. 

24,261. Lamps, Captain Sir A. J. Loftus and E. Row- 
lands, London. 

24.262. ADsusTABLE HoLpER for PLaques, T. C. Luty, 
London. 

24,263. Extractinc Bunos from Barrexs, F. W. Peet, 
London. 

24,264. Preventinc ScatTerine of Cicar Asn, C. 
Holdsworth, Hull. 

24,265. Knirtinc, &c., Macuinery, J. G. Powell, 
London. 

24,266. HypromeTers and SaccHARoMETERs, H. 8. 
Keating, London. 

24,267. Maxine Metauuic Latuine, &c., T. L. Banks, 
London. 

24,268. Preumatic Trres, E. Peverall, London. 

24.269. Fixisninc HorsesHoe Naixs, J. M. Laughlin, 
London. 

24,270. Liquip Hyprocarsons, P. C. Tennant and M. 
Moska, London. 

24,271. TeLepHonic Apparatus, C. Bonnardand F, A. 
Piat, London. 

24,272. WHEEL-PLATEs for VenicLes, G. Tucker, 





London. 

24,278. PuriricaTion of Tannin, O. C. Hagemann, 
London. 

24,274. Decomposition of Meta.tic Satts, C. Kellner, 


24,275. Manuracture of Cer.tutosz, C. Kellner, 
London. 
24,276. Apparatus for ELectRotyTic Purposes, H. 
uthrie, London. 
24,277. Seep Mitts, W. N. Nicholson and W. Mather, 


London. 

24,278. Ovens, P. Pfleiderer.—(Werner and Pfeiderer, 
Germany.) 

24,279. Cycies, A. J. Boult.—(La Societe J. Aucoc and 


Darracy, France.) 
W. E. Griffith, 
London 


24,281. AnmouR-PLaTEs, H. H. Lake. —(The Harvey 
Steel Company, United States.) 

24,282. TexTILE Macuinery, C. Edmeston and W. B 
Parkinson, Manchester. 

24,283. ManuracturRE of Potrery, J. E. G. Meéran, 
London. 

24,284. Prpes, H. Edmunds, London. 

— Suprortine Evectrouiers, &c., H. Edmunds, 

mdon. 
24,286. Screws for Presses, F. Sara, London. 
24,287. Manvractvure of Cerrvioss, C. Kellner, 


ndon. 
24,288. Maxine Tyre Bars for Printino, F. E. Bright, 
ondon 


END 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


505,025. Macnetic CiurcH or CovupLine, G. A 
Brown, Muskegon, Mich.—Filed February Uth, 
189: 





3. 

Claim.—(1) An electro-magnetic clutch, comprising 
an electro-magnet, the magnetic circuit of which is 
interrupted by non-magnetic material, and an arma- 
ture adapted and arranged to make direct contact 
with said electro-magnet, substantially as set forth. 
(2) In an electro-magnetic clutch or coupling, the com- 








AVY], 
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bination with an armature E, of an electro-magnet 
comprising a body A, pole-piece B, non-magnetic layer 
C between the body and the pole-piece, and winding 
D; the magnet and the armature being of conical 
form and olegied and arranged to come into direct 
contact and adhere one to the other, substantially as 
and for the purpose set forth. 


505,037, Cusnionep CLutcn H. P. Eilers, Cleveland, 
Ohiv.—Filed April 15th, 1893. 

Claim.—(1) The combination of a shaft, a loose pulley 
upon said shaft, a stop movable to project from the 
surface of said shaft and to be withdrawn into the 
same, a cushion in the hub of said pulley to be engaged 
by said stop, and means for projecting and with- 
drawing the stop, substantially as set forth. (2) The 
combination of a shaft formed with a collar having a 
diametrical bore, a spring-pressed bolt in said bore 





provided with a key upon its side, a loose pulley upon 
the shaft having a hub portion embracing the collar 
and formed with segmental recesses around said 
collar and with deeper recesses at the ends of the 
seginental recesses, laminated spring cushi in said 
dee; er recesses, and a shoe having means for forcing 
it toward and from the shaft, and arranged in the 
= of the key upon the bolt, substantially as set 
orth. 
505,085. Apparatus FoR PurRIFYING STEAM AND 
Removinc Exrrangcous MaTTer THEREFROM, C. 
M. Baum, Philadelphia, Pa.—Filed March 2nd, 
1893. 

Claim.—(1) A steam purifier, comprising a shell or 
casting provided with an internal inlet conduit, a 
diagonally disposed V-shaped partially fluted, ribbed 
or corrugated baffie-plate, a chamber for receiving the 
purified steam separated from the well for water and 
extraneous matter by a curved perforated partition 
and a base or standard provided with a steam outlet 
pipe or conduit and extending through the well into 
said chamber, substantially as and for the purposes 
set forth. (2) A steam purifier, comprising a shell 
having a steam inlet conduit, a diagonally disposed 
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V-shaped bafile-plate, a partition with a central open- 
ing therein, a pipe extending through the same, a 
drip controlled pipe and a gauge connected with said 
shell or casting, substantially as and for the purposes 
set forth. (8) A steam purifier, comprising a shell 
provided with an integral inlet conduit, an internal 
diagonally disposed V-shaped partially corrugated or 
ribbed baffie-plate with outlets and a partition having 
an opening therein, a detachable pred for support- 
ing said shell and provided with an outlet pipe or con- 
duit extending into the interior of said shell through 
the opening in said partition, substantially as and for 


| the purposes sect forth. 
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505,247, ARMATURE FOR DYNAMO-ELECTRIC Ma. 
CHINES OR Motors, W, 7. Kosinski, New York, N.Y 
—Filed May 5th, 1893. Fi 

Claim.—(1) An armature for dynamo-electric ma. 
chines and motors, consisting of a laminated ring or 
cylinder having annular grooves in its periphery, in 
combination with a series of removable radial vores 
each carrying a coil, said cores being built up of plates 
which alternately project into the grooves of the 
cylinder, substantially as described. (2) An armatuse 
for dynamo-electric machines and motors, consisting 
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of a laminated ring or cylinder having annular grooves 
in its mp ere in combination with a series of re. 
movable radial cores each carrying a coil, said cores 
being built Pe of plates which alternately project into 
the grooves of the cylinder, and bolts passing through 
the edge of the cylinder and the ends of the core 
plates, in the manner and for the purpose described, 


505,505, MuLtipHase Motor, L, Bell, Boston, Mass 
—Filed June lth, 1898, ; 
Claim.—(1) In an electric motor of the inductive 
type, the combination with a revolving secondary 
member normally closed circuited through a resistance 
moving therewith, of means for varying said resist. 
ance, as described. (2) In an electric motor of the induc. 
tive type, the combination with a revolving secondary 
member having a closed circuited winding, of a resist. 
ance in said winding revolving therewith, and means 
for gradually lowering said resistance by successively 
short-circuiting portions thereof as set forth, (3) In 





an electric motor having a closed circuited armature 
winding the combinaticn with resistances in circuit 
with said winding and carried therewith upon the 
armature shaft, said resistances being divided into 
sections, of automatic switching mechanism also 
mounted on said armature shaft and responsive to the 
speed thereof, whereby successive sections of the 
resist are short-circuited as the speed increases, 
as set forth. 


505,350, Steam Motor, £. 4. Edwards, Cincinnati, 
Ohio.—Filed June 9th, 1893. 

Claim.—{1) A motor, comprising stationary plates 
and a rotating wheel between the plates, the wheel 
and plates having grooves in their adjacent faces, « 
steam chest supplying steam to said grooves, and a 
valve on the wheel arranged to change its position in 
the steam chest to automatically vary the relative 
dimensions of the ports, in accordance with the rela- 
tions of the stationary 3 and rotating wheel, 
substantially as described. (2) A motor, comprising 
stationary plates and a rotating wheel between the 
plates, the wheel and plates having grooves in their 
adjacent faces, transversely ing steam passages, 
and a valve adjustably connected to the wheel, 
arranged to change its position in the steam chest, 
to automatically vary the dimensions of the ports in 
accordance with the relations of the stationary plates 
and rotating wheel, substantially as described. (3) A 
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motor, comprising stationary plates and a rotating 
wheel between the plates, the wheel and plates having 
grooves in the adjacent faces, a ring provided with 
transversely crossing steam passages connected to the 
wheel, and a valve ring connected to said steam 
passage ring, substantially as described. (4) A motor, 
comprising stationary plates and a rotating wheel 
between the plates, the wheels and plates having 
grooves in their adjacent faces, a carrier having a 
projecting flange provided with lugs to which the 
wheel is connected, and having cut-away portions 
between the lugs for the passage of the exhaust steam, 
substantially as described. (5) A motor, comprising 
stationary plates and a rotating whcel between the 
plates, the wheel and plates having grooves in their 
adjacent faces, a carrier having projecting lugs—the 
said wheel having a radial extension—and means for 
connecting the lugs of the carrier and the radial exten- 
sion of the wheel, substantially as described. 








